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Chapter 1: Simple Use of Tripos 

This chapter provides a  general overview o f the Tripos operating system , 
including descriptions o f terminal handling , th e directory structure , an d 
command use . A t th e en d o f th e chapter , you'l l fin d a  simpl e exampl e 
session with Tripos. 
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1.1 Chapter Overview 
Tripos i s a  multi-processin g operatin g syste m designe d fo r 6800 0 
computers. Although you can use it as a multi-user system , you normall y 
run Tripos for a single user . Th e multi-processin g facilit y let s man y jobs 
take plac e simultaneously . Yo u ca n als o us e th e multi-processin g 
facility to suspend one job while you run another. 

Each Tripo s proces s represent s a  particula r proces s o f th e operatin g 
system -  for example, th e filing system . Onl y one process i s running a t a 
time, while other processes are either waiting for something to happen or 
have been interrupted and are waiting t o be resumed. Each process has a 
priority associated wit h it , and the process wit h the highest priority tha t 
is free t o run does so . Processe s o f lower priority ru n only whe n those o f 
higher priorit y ar e waitin g fo r som e reaso n -  fo r example , waitin g fo r 
information to arrive from disk . 

The standar d Tripo s syste m use s a  numbe r o f processe s tha t ar e no t 
available t o you , fo r example , th e proces s tha t handle s th e seria l line . 
These processe s are know n as private processes . Other private processe s 
handle th e termina l an d th e filin g syste m o n a  dis k drive . I f th e 
hardware configuratio n contain s mor e tha n on e dis k drive , ther e 
process for each drive. 

Tripos provide s a  proces s tha t yo u ca n use , calle d a  Comman d Lin e 
Interpreter o r CLI . Ther e ma y b e severa l CL I processe s runnin g 
simultaneously, numbere d fro m 1  onwards . Th e CL I processe s rea d 
commands and then execute them. All commands and user programs wil l 
run unde r an y CLI . T o mak e additiona l CL I processes , yo u us e th e 
NEWCLI o r RU N commands . T o remov e a  CL I process , yo u us e th e 
ENDCLI command . (Se e Chapte r 1, "Tripo s Commands," o f the Tripos 
User's Reference  Manual  fo r a full description of these commands. ) 

is a 
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1.2 Terminal Handling 
You can direct informatio n tha t you enter a t the termina l t o a Command 
Line Interprete r (CLI) , tha t tell s Tripo s t o loa d a  program , o r yo u ca n 
direct th e informatio n t o a  progra m runnin g unde r tha t CLI . I n eithe r 
case, a  termina l (o r console ) handle r processe s inpu t an d output . Thi s 
terminal handle r als o perform s loca l lin e editin g an d certai n othe r 
functions. Yo u can type ahead as much as you like . 

To correct mistakes, you press the RUBOUT, DEL , or BACKSPACE key . 
This erase s th e las t characte r yo u typed . T o ru b out an entir e line , hol d 
down th e CTR L ke y whil e yo u pres s X . Thi s contro l combinatio n i s 
referred to from this point on in the manual as CTRL-X. 

If you typ e anything , Tripo s wait s unti l yo u hav e finished  typin g befor e 
displaying an y othe r output . Becaus e Tripo s wait s fo r you t o finish, yo u 
can typ e ahea d withou t you r inpu t an d outpu t becomin g inter-mixed . 
Tripos recognize s tha t yo u hav e finishe d a  lin e whe n yo u pres s th e 
RETURN key. Yo u can also tel l Tripos that you have finished wit h a lin e 
by cancelling it . T o cancel a  line , yo u ca n eithe r pres s CTRL- X o r pres s 
any o f th e deletio n key s (BACKSPACE , DEL , RUBOUT ) unti l al l th e 
characters on the line have been erased. Once Tripos is satisfied tha t you 
have finished , i t start s t o display th e output tha t i t wa s holdin g back . I f 
you wis h t o sto p th e outpu t s o tha t yo u ca n rea d it , simpl y typ e an y 
character (pressin g th e space bar is the easiest) , and the output stops. To 
restart output , pres s a  deletio n key , CTRL-X , o r RETURN . Pressin g 
RETURN cause s Tripo s t o tr y t o execut e th e comman d lin e type d afte r 
the current program exits. 

Tripos recognize s CTRL- \ a s a n end-of-fil e indicator . I n certai n 
circumstances, yo u us e thi s combinatio n t o terminate a n inpu t file . (Fo r 
a circumstance whe n you would use CTRL-\, see Section 1.3.6. ) 

Finally, Tripo s recognize s al l command s an d argument s type d i n eithe r 
upper or lower case. Tripos displays a filename wit h the characters in the 
case use d whe n i t wa s created , bu t find s th e fil e n o matte r wha t 
combination of cases you use to specify th e filename . 
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1.3. Using the Filing System 
This sectio n describes th e Tripos filin g system . I n particular, i t explain s 
how to name, organize, and recall your files . 

A fil e i s th e smalles t name d objec t use d b y Tripos . Th e simples t 
identification o f a file i s by its filename, discusse d below i n Section 1.3.1 , 
"Naming Files. " However , i t ma y b e necessar y t o identif y a  fil e mor e 
fully. Suc h a n identificatio n ma y includ e th e devic e o r volum e name , 
and/or directory name(s) as wel l as the filename. Thes e wil l be discussed 
in following sections . 

1.3.1 Naming File s 

Tripos holds information o n disks i n a number of files, name d so that you 
can identify an d recal l them . Th e filing syste m allow s filename s t o hav e 
up t o thirt y characters , wher e th e character s ma y b e an y printin g 
character excep t slas h (/ ) an d colo n (:) . This mean s tha t you can includ e 
space (), equals (  = ) , plus (  + ), and double quote ("), all special character s 
recognized b y th e CLI , withi n a  filename . However , i f yo u us e thes e 
special characters , yo u mus t enclos e th e entir e filenam e wit h doubl e 
quotes. T o introduc e a  doubl e quot e characte r withi n a  filename , yo u 
must typ e an asterisk (* ) immediately befor e tha t character. I n addition, 
to introduc e a n asterisk , yo u mus t typ e anothe r asterisk . Thi s mean s 
that a file name d 

A*B =  C" 

should be typed as follows: 

"A**B =  C*" " 

in order for the CLI to accept it . 

Note: Thi s us e o f th e asteris k i s i n contras t t o man y othe r operatin g 
systems wher e i t is used as a universal wil d card. An asterisk b y itself i n 
Tripos, represents the keyboard and screen. Fo r example, 

\ 
\ 
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COPY f i l enam e t o * 

copies the filename t o the screen . 

Avoid spaces before or after filenames becaus e the y may cause confusion . 

1.3.2 Using Directorie s 

The filing syste m also allows the use of directories as a way to group files 
together int o logica l units . Fo r example , yo u ma y us e tw o differen t 
directories t o separate progra m sourc e fro m progra m documentation , o r 
to kee p file s belongin g t o on e perso n distinc t fro m thos e belongin g t o 
another. 

Each fil e o n a  dis k mus t belon g t o a  directory . A n empt y dis k contain s 
one directory , calle d th e roo t directory . I f you creat e a  fil e o n an empt y 
disk, the n tha t fil e belong s t o thi s roo t directory . However , directorie s 
may themselve s contai n furthe r directories . Eac h director y ma y 
therefore contai n files , o r yet mor e directories, or a mixture o f both. An y 
filename i s unique onl y withi n th e directory i t belongs to , so that the fil e 
'fred' i n th e director y "bill ' i s a  completel y differen t fil e fro m th e on e 
called 'fred' in the directory 'mary' . 

This filing structur e mean s tha t two people sharing a disk do not have t o 
worry abou t accidentall y overwritin g file s create d b y someon e else , a s 
long as they always create files in their own directories. 

WARNING: Whe n yo u create a  fil e wit h a  filename tha t already exists , 
Tripos deletes the previous contents of that file. No message t o that effec t 
appears on the the screen . 

You can als o us e thi s directory structur e t o organize informatio n o n th e 
disk, keeping different sort s of files in different directories . 
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An example migh t hel p to clarify this . Consider a  disk tha t contains tw o 
directories, calle d 'bill ' and 'mary' . Th e directory Trill ' contains tw o files , 
called 'text ' and 'letter' . Th e director y 'mary ' contains a  fil e calle d 'data ' 
and two directories called 'letter' and 'invoice*. These subdirectorie s eac h 
contain a  fil e calle d 'junl8' . Figur e 1- A represent s thi s structur e a s 
follows: 

root 

I 

I + I 
bill mar y 

I I 
+ +  +  +  + 

I I I I I 
text lette r dat a lette r invoic e 

I I 
+ + — + junl 8 

I I 
ABComputers junl 8 Figure 1-A : Using Directory Structur e 

Note: Th e director y "bill ' ha s a  fil e calle d 'letter, ' whil e th e director y 
'mary' contains a  directory calle d 'letter' . However , ther e i s no confusio n 
here becaus e bot h file s ar e i n different directories . Ther e i s n o limi t t o 
the depth that you can 'nest' directories. 

To specif y a  fil e fully , yo u mus t includ e th e director y tha t own s it. , th e 
directory ownin g tha t directory , and so on. To specify a  file , you give th e 
names o f al l th e directorie s o n th e pat h t o th e desire d file . T o separat e 
each director y nam e fro m th e nex t director y o r fil e name , yo u typ e a 
following slash (/) . Thus, the ful l specificatio n o f the data files on the dis k 
shown in Figure 1- A above is as follows: 
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bill/text 
bill/letter 
mary/data 
mary/letter/ABComputers 
mary/letter/junl8 
mary/invoice/junl8 

1.3.3 Setting the Current Director y 

A full file description can get extremely cumbersome t o type, so the filin g 
system maintain s th e ide a o f a  curren t directory . Th e filin g syste m 
searches fo r file s i n thi s curren t directory . T o specif y th e curren t 
directory, you us e th e C D (Current Directory ) command . I f you have se t 
'mary' a s you r curren t directory , the n th e followin g name s woul d b e 
sufficient t o specify th e files in that directory : 

data 
letter/junl8 
invoice/junl8 

You ca n se t an y director y a s th e curren t directory . T o specify an y file s 
within tha t directory , simpl y typ e th e nam e o f th e file . T o specif y file s 
within subdirectories , yo u nee d t o typ e th e name s o f th e directorie s o n 
the path from the current directory specified . 

All th e file s o n th e dis k ar e stil l availabl e eve n thoug h you'v e se t u p a 
current directory . T o instruc t Tripo s t o searc h throug h th e directorie s 
from th e roo t directory , yo u typ e a  colon (: ) a t th e beginnin g o f the fil e 
description. Thus , whe n you r fil e descriptio n ha s th e curren t director y 
set t o 'mary', you can als o obtai n th e fil e 'data ' by typing the descriptio n 
':mary/data\ Usin g th e curren t director y metho d simpl y save s typing , 
because all you have to do is specify th e filename 'data' . 

To obtain th e othe r file s o n the disk , firs t typ e ':bill/text ' and ':bill/letter ' 
respectively. Anothe r wa y migh t b e t o C D o r typ e /  befor e a  filename . 
Slash does not mean 'root ' as i n some systems , but refers to the director y 
above th e curren t directory . Tripo s allow s multipl e slashes . Eac h slas h 
refers to the level above . S o a Unix (TM) .  .  / i s a /  i n Tripos. Similarly , 
an MS-DO S (TM) .  .  \ i s a  /  i n Tripos. Thus , i f the current directory i s 
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':mary/letter', yo u ma y specif y th e fil e 'rmary/invoice/junlS ' a s 
7invoice/junl8'. T o refer to the files i n ':biH\ you could type 

or 

CD ibil l 

CD //bil l 

Then you could specify an y file i n *t»ill* with a single filename . O f course, 
you could always us e th e // feature t o refer directly t o a  specific file . Fo r 
example, 

TYPE //bill/letter ' 

displays th e fil e withou t you r firs t settin g "bill ' as th e curren t directory . 
To g o straigh t t o th e roo t level , alway s typ e a  colo n (: ) followe d b y a 
directory name . I f you us e slashes , yo u mus t kno w th e exac t numbe r o f 
levels back desired. 

1.3.4 Setting the Current Devic e 

Finally, yo u ma y hav e man y dis k drive s available . Eac h disk devic e ha s 
a name , i n th e for m DF n (fo r example , DF1) , wher e th e 'n ' refers t o th e 
number o f th e device . (Currently , Tripo s accepts th e device name s DF O 
to DF3) . Eac h individua l dis k i s als o associate d wit h a  uniqu e name , 
known as a volume name (see below for more details). 

In addition, the logica l device SYS : is assigned to the disk you started th e 
system u p from . Yo u ca n us e thi s nam e i n plac e o f a  dis k devic e nam e 
(like DFO:) . 

The curren t director y i s als o associate d wit h a  curren t drive , th e driv e 
where yo u ma y fin d th e directory . A s yo u know , prefacin g a  fil e 
description wit h a  colo n serve s t o identif y th e roo t director y o f th e 
current drive . However , t o give th e roo t directory o f a specific drive [ yo u 
precede the colon with the drive name. Thus, you have yet another way of 
specifying th e file 'data ' in directory 'mary' , that is 'DFl:mary/data\ |Thi s 
assumes tha t yo u hav e inserte d th e disk int o drive DF1 . So, to referenc e 
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a fil e o n th e driv e DF O calle d 'project-report ' i n director y 'peter',yo u 
would type 'DFO:peter/project-report' , n o matter which directory you had 
set as the current one . 

Note: Whe n yo u refe r t o a  dis k driv e o r a  device , o n it s ow n o r wit h a 
directory name, you should always type the colon, for example, DF1:. 

Figure 1- B illustrate s th e structure o f a file description. Figur e 1- C give s 
some examples of valid file descriptions . 

Left of the: Righ t of the: Righ t of a / 

Device name Director y name Subdirector y nam e 

-or- -or - -or -

Volume name Filenam e Filenam e 

Figure 1-B : The Structure of a File Descriptio n 

SYS:commands 
DF0:bill 
DF1:mary/letter 
DF2:mary/letter / junl8 
DOC:report/sectionl/figures 
C:cls 

Figure 1-C : Examples of File Description s 

To gain access to a file on a particular disk, you can type its unique name , 
which i s know n a s th e disk' s volum e name , instea d o f the devic e name . 
For instance, i f the fil e i s on the disk 'MCC, you can specify th e same fil e 
by typin g th e nam e 'MCC.peter/project-report' . Yo u can us e th e volum e 
name t o refe r t o a  dis k regardles s o f th e driv e i t i s in . Yo u assig n a 
volume nam e t o a  dis k whe n yo u forma t i t (se e "FORMAT " i n 
Chapter 1,"Tripo s Commands, " i n th e Tripos  User's  Reference 
Manual fo r further details) . 
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A device name , unlike a  volume name , i s not really par t of the name. Fo r 
example, Tripo s ca n rea d a  file yo u created o n DFO : from anothe r drive , 
such a s DF1: , if you place th e disk i n that drive , assuming o f course tha t 
the drives ar e interchangeable . Tha t is , i f you create a  file called 'bill ' on 
a dis k i n drive DFO: , the fil e i s know n a s 'DF0:bill' . I f you mov e th e dis k 
to drive DF1: , Tripos can still rea d the file, which is then 'DFl:bill' . 

1.3.5 Attaching a Filenot e 

Although a  filenam e ca n giv e som e informatio n abou t it s contents , i t i s 
often necessar y to look in the file itsel f to find out more. Tripos provides a 
simple solutio n t o thi s problem . Yo u ca n us e th e comman d calle d 
FILENOTE t o attac h a n associate d comment . Yo u ca n mak e u p a 
comment o f up to 80 characters (yo u must enclos e comment s containin g 
spaces in double quotes) . Anything can be put in a file comment : the da y 
of th e file' s creation , whethe r o r no t a  bu g ha s bee n fixed , th e versio n 
number of a program, and anything else that may help to identify it . 

You mus t associat e a  comment wit h a  particula r fil e -  not al l file s hav e 
them. T o attac h comments , yo u us e th e FILENOT E command . I f yo u 
create a  ne w file , i t wil l no t hav e a  comment . Eve n i f th e ne w fil e i s a 
copy o f a fil e tha t ha s a  comment , th e commen t i s no t copied t o the ne w 
file. However , an y commen t attache d t o a  fil e whic h i s overwritte n i s 
retained. T o writ e a  progra m t o copy a  file an d its comment, you'l l hav e 
to do some extra work to copy the comment . 

When you renam e a  file , th e commen t associate d wit h i t doesn't change . 
The RENAM E comman d onl y change s th e nam e o f a  file . Th e file' s 
contents an d commen t remai n th e sam e regardles s o f the nam e change . 
For mor e details , se e "LIST " an d "FILENOTE " i n Chapte r 1 , "Tripo s 
Commands," of the Tripos User's  Reference  Manual. 
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1.3.6 Understanding Device Name s 

Devices hav e name s s o that you can refe r t o them b y name. Dis k name s 
such a s DFO : are example s o f device names . Not e tha t yo u ma y refe r t o 
device names , lik e filenames , usin g eithe r uppe r o r lowe r case . Fo r 
disks, yo u follow th e device nam e b y a  filename becaus e Tripo s support s 
files o n these devices . Furthermore , th e filename ca n include directorie s 
because Tripos also supports directories . 

You can also creat e file s i n memory wit h th e device calle d RAM: . RAM : 
implements a  filin g syste m i n memor y tha t support s an y o f the norma l 
filing system commands . 

Note: RAM: requires th e librar y 1/ram-handle r t o be on the disk , an d for 
the MOUN T comman d hav e bee n use d t o mak e th e RAM : devic e 
available; se e "MOUNT " i n Chapte r 1 , "Tripo s Commands, " o f th e 
Tripos User's Reference  Manual. 

Once the device RAM : exists, you can, fo r instance , creat e a  directory t o 
copy al l th e command s int o memory . T o d o this , typ e th e followin g 
commands: 

MOUNT ram : 
MAKEDIR ram: c 
COPY sys: c T O ram: c 
ASSIGN C : RAM: C 

You could the n loo k a t th e outpu t wit h DI R RAM: . I t woul d includ e th e 
directory 'c' (DIR lists thi s as c(dir)). This would make loading commands 
very quick but would leav e littl e roo m in memory fo r anything else. An y 
files in the RAM: device are lost when you reset the machine . 

Tripos also provides a number of other devices that you can use instead of 
a referenc e t o a  dis k file . Th e followin g paragraph s describ e thes e 
devices includin g NIL: , SER: , PAR: , an d AUX:. I n particular, th e devic e 
NIL: i s a  dumm y device . Tripo s simpl y throw s awa y outpu t writte n t o 
NIL:. Whil e readin g fro m NIL: , Tripo s give s a n immediat e end-of-file . 
For example, the following : 
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EDIT abc TO nil: 

Simple Us e of Tijipos 

allows you to use the editor t o browse throug h a  file, whil e Tripos throw s 
away the edited output . 

You us e th e devic e calle d SER : t o refe r t o an y devic e connecte d t o th e 
serial lin e (often a  printer). Thus, you would type the following comman d 
sequence: 

COPY xy z T O s e r : 

to instruc t Tripo s t o sen d th e content s o f th e fil e 'xyz ' down th e seria l 
line. Note tha t th e seria l devic e onl y copies in multiples of 400 bytes at a 
time. Copying with SER: can therefore appear granular . 

The device PAR: refers to the parallel por t in the same way . 

Tripos als o provide s th e devic e AUX: . Thi s devic e refer s t o th e seria l 
line, lik e SER: . However , unlik e SER: , AUX : alway s treat s th e seria l 
line a s anothe r interactiv e terminal . Yo u usuall y us e AUX : wit h th e 
NEWCLI command; see "NEWCLI " in Chapter 1  of the Tripos Us^r 's 
Reference Manual  fo r a full specificatio n o f this command. 

There i s one specia l name , whic h i s *  (asterisk). Yo u use thi s t o refer t o 
the screen , both for inpu t or for output. Yo u can use the COPY comman d 
to copy from one file t o another. Fo r instance, usin g * , you can copy fro m 
a file t o the screen, for example, 

COPY b i l l / l e t t e r T O * 

You can also copy from the screen to a file. Fo r example, 

COPY *  TO m a r y / l e t t e r 

sends anything yo u type on the keyboar d t o the fil e 'mary/letter' . Tripo s 
finishes copyin g when i t comes to the end of the file. To tell Tripos to stop 
copying fro m * , yo u mus t giv e th e CTRL- \ combination . Not e tha t *  i s 
NOT the universal wil d card. 
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1.3.7 Using Directory Conventions and Logical Device s 

In additio n t o th e aforementione d physica l devices , Tripo s support s a 
variety of useful logica l devices. Tripos uses these devices to find the file s 
that you r program s requir e fro m tim e t o time . (S o tha t you r program s 
can refe r t o a standard device nam e regardles s o f where th e fil e actuall y 
is.) Al l o f thes e 'logica l devices ' ma y b e reassigne d b y yo u t o referenc e 
any directory . 

The logica l devices described in this section are as follows: 

Name Descriptio n Director y 

SYS: Syste m disk root directory : 
C: Comman d library : C 
L: Librar y directory : L 
S: Sequenc e librar y : S 
DEVS: Devic e for Open Device calls :DEV S 

Temporary workspace : T 

Figure 1-D : Logical Device s 

Logical device  name:  SYS : 

Typical directory  name:  My.Boot.Disk : 

'SYS' represents th e SYStem dis k roo t directory. Whe n you first star t u p 
the system , Tripo s assigns SYS : to the roo t directory nam e o f the disk i n 
DFO:. If , fo r instance , th e dis k i n driv e DFO : ha s th e volum e nam e 
My.Boot.Disk, the n Tripo s assign s SYS : t o My.Boot.Disk: . Afte r thi s 
assignment, an y program s tha t refe r t o SYS : us e tha t disk' s roo t 
directory. 
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Logical device  name:  C : 

Typical directory  name:  My.Boot.Disk: c 

'C represents th e Commands directory. When you type a command to the 
CLI (DIR < c r > , fo r example), Tripos firs t searche s for that command i n 
your curren t directory . I f th e syste m canno t fin d th e comman d i n th e 
current directory , o r i n any othe r director y i n your current path , i t the n 
looks fo r 'C:DIR \ S o that , i f you hav e assigne d 'C: ' to anothe r director y 
(for example , 'Boo t disk:c') , Tripo s read s an d execute s jro m 
'Boot disk:c/DIR' . 

Logical device  name:  L: 

Typical directory  name:  My.Boot.Disk: 1 

'L' represents th e Library directory. This directory keeps the overlays for 
large command s an d non-residen t part s o f th e operatin g system . Fo r 
instance, th e disk-base d run-tim e librarie s (Ram-Handler , 
Port-Handler, Disk-Validator , an d s o forth ) ar e kep t here . Tripo s 
requires this directory to operate. 

Logical device  name:  S : 

Typical directory  name:  My.Boot.Disk: s 

'S' represent s th e Sequenc e library . Sequenc e file s contai n comnjan d 
sequences that the C command searche s for and uses. C first looks for the 
sequence (o r batch ) fil e i n you r curren t directory . I f C  canno t fin d i t 
there, it looks in the directory that you have assigned S: to. 
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Note: I n additio n t o th e abov e assignabl e directories , man y program s 
open file s i n th e ':T ' directory. A s yo u recall , yo u find fil e (o r directory ) 
names predicate d wit h a  ': ' i n th e roo t directory . Therefor e ':T ' is th e 
directory T, within th e root, on the current disk. Yo u use this directory to 
store temporar y files . Program s suc h a s editor s plac e thei r temporar y 
work files, or backup copies of the las t file edited , in this directory. I f you 
run out o f space o n a  disk , thi s i s on e o f the firs t place s yo u shoul d loo k 
for files that are no longer needed . 

When th e syste m i s firs t booted , Tripo s initiall y assign s C : t o th e : C 
directory. Thi s means that i f you boot with a disk tha t you had formatte d 
by issuing the command: 

FORMAT DRIV E DFO : NAME "My.Boot.Disk " 

SYS: i s assigne d t o 'My.Boot.Disk' . Th e 'logica l device ' C: is assigne d t o 
the C  directory on the sam e dis k (tha t is , My.Boot.Diskx) . Likewise , th e 
following assignments are made 

C: My.Boot.Disk: c 
L: My.Boot.Disk: 1 
S: My.Boot.Disk: s 
DEVS: My.Boot.Disk:dev s 

If a directory i s no t present , th e corresponding logica l devic e i s assigne d 
to the root directory. 

If you ar e s o luck y a s t o have a  har d disk (calle d HDO: ) and you wan t t o 
use th e syste m file s o n it , you mus t issu e th e following command s t o the 
system: 
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Logical device  name:  DEVS : 

Typical directory  name:  My.Boot.Disk:DEV S 

Open Devic e call s loo k her e fo r th e devic e i f i t i s no t alread y loade d i n 
memory. 
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ASSIGN SYS : HDO ; 
ASSIGN C 
ASSIGN L 
ASSIGN S 

HD0:C 
HDO: L 
HD0:S 

ASSIGN DEVS : HD0:DEV S 

Please keep in mind that assignments are global to all CLI processes. 

If yo u wan t you r command s t o loa d faste r (an d yo u hav e memory ^ 't o 
burn'), type 

MAKEDIR RAM: C 
COPY SYS: C RAM: C AL L 
ASSIGN C : RAM: C 

This copie s al l o f th e norma l Tripo s command s t o th e RA M dis k an d 
reassigns the commands directory so that the system finds the m therej. 

1.4 Using Tripos Commands 
A Tripos comman d consist s o f the command-nam e an d it s arguments , i f 
any. T o execute a  Tripos command, you type th e command-name an d it s 
arguments after the CLI prompt. 

When yo u typ e a  comman d name , th e comman d run s a s par t o f 
Command Lin e Interprete r (CLI) . Yo u ca n typ e othe r comman d name s 
ahead, but Tripos doe s no t execute the m unti l th e curren t comman d ha s 
finished. Whe n a  comman d ha s finished , th e curren t CL I promp t 
appears. In this case, the command is running interactively . 

the 
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WARNING: I f yo u ru n a  comman d interactivel y an d i t fails , Tripo s 
continues t o execute th e nex t command yo u type d anyway . Therefore , i t 
can b e dangerou s t o typ e man y command s ahead . Fo r example , i f yo u 
type 

COPY a  T O b 
DELETE a 

and th e COP Y comman d fail s (perhap s becaus e th e dis k i s full) , the n 
DELETE executes and you lose your file . 

The CL I promp t i s initiall y n > , wher e n  i s th e numbe r o f th e CL I 
process. However , i t can be changed to something else with the PROMP T 
command. (Se e "PROMPT " "Tripos Commands" in the Tripos User  's 
Reference Manual  fo r further details. ) 

1.4.1 Common Tripos Commands 

This subsectio n describe s i n ful l th e followin g commands , althoug h a 
formal specificatio n o f eac h o f the m ca n b e foun d i n Chapte r 1 , "Tripo s 
Commands," of th e Tripos User's  Reference  Manual: 

- LIS T 
- COP Y 
- TYP E 
- DELET E 
- WH Y 
- MAK E DIR 
- DI R 
- DAT E 

Even i f yo u ar e onl y a  novic e use r o f Tripos , you'l l nee d t o giv e thes e 
commands a t som e point , s o tha t i t i s importan t tha t yo u understan d 
what they can do, and when and how to use them . 
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The examples in this subsection refer to Figure 1-A . 

LIST 

To fin d ou t wha t file s ar e available , yo u ca n us e th e LIS T command a s 
follows: 

LIST 

This display s a  lis t o f al l th e file s o r subdirectorie s i n you r curren t 
directory. Fo r example, i f the current directory i s :mary, the following i s 
listed: 

letter 
invoice 

'letter' in thi s case woul d be flagged a s being a  directory. Suppos e :mar y 
is your curren t directory , an d you wis h t o lis t th e content s o f the 'letter ' 
directory, you could, for example, specify i t after the LIS T command: 

LIST lette r 

This would list the contents of the 'letter' directory on the screen . 

If you attemp t t o LIS T a  fil e o r director y whic h i s no t i n you r curren t 
directory, an d you omit t o specify th e pat h back t o the roo t (that is , back 
to the colon), an error occurs. Fo r example, i f you specif y 

LIST invoic e 

while still in :mary, the following messag e i s displayed 

Can't examin e "invoice" : object no t foun d 

This does not mean tha t 'invoice ' has been lost or deleted, but simply tha t 
it canno t b e foun d i n th e curren t directory . Thi s ca n be disturbing unti l 
the filin g syste m become s secon d nature . I n thi s cas e yo u coul d eithe r 
reset th e curren t director y wit h CD , or specify th e file' s path . (Se e als o 
Section 1.3.3 , "Settin g the Current Directory" , for further details. ) 
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COPY 

COPY make s a n exac t cop y o f a  fil e o r directory . Th e firs t fil e o r 
directory i s written to the second one using the keyword TO: 

COPY :bill/do c T O :bill/newdo c 

Suppose :bil l i s you r curren t directory , yo u ca n alter , o r eve n delete , 
'newdoc' and stil l hav e hi s orgina l saf e i n 'doc' . S o lon g a s yo u giv e th e 
correct path, you can even send a copy of the file 'doc ' to :mary by typing 

COPY :bill/do c T O :mary/do c 

Note tha t i t i s possibl e fo r tw o file s wit h th e sam e nam e t o exis t i f the y 
belong to separate directories . However , yo u must be carefu l i f you copy 
a fil e wit h the sam e nam e fro m one directory t o another as th e TO file i s 
always overwritten. Fo r example, i f you typed the following : 

COPY :mary/do c T O :bill/do c 

after alterin g th e secon d versio n o f 'doc ' i n :mary , yo u woul d los e th e 
original. Tha t i s t o say , :bill/do c woul d the n hav e th e sam e content s a s 
:mary/doc. 

To copy a directory to another directory, you could type, for example , 

COPY lette r T O invoic e 

which places a copy of the files in 'letter' in the directory 'invoice. ' If there 
is a  fil e i n 'letter ' tha t ha s th e sam e nam e a s a  fil e i n 'invoice ' (fo r 
example, 'junl8') , then the contents of the file i n 'invoice' are overwritte n 
and lost. 

To mak e a  cop y o f on e fil e an d plac e i t i n anothe r directory , yo u coul d 
type, for example, 

COPY :mary.letter.junl 8 T O :mary.invoice.letterJunl 8 
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COPY :mar y T O :fre d AL L 

COPY woul d cop y al l th e file s an d subdirectorie s belo w :mary , an d an y 
files an d subdirectorie s i n them , creatin g ne w directorie s a s necessary . 
This mean s tha t ':mary/letter ' an d ':mary/invoice ' woul d becom e 
:fred/letter an d :fred/invoice , an d all thei r files woul d also be copied over 
to the new directories. 

Normally, whe n yo u giv e th e COP Y comman d t o copy th e content s o f a 
directory, th e nam e o f the fil e bein g copied i s displayed , followe d b y th e 
word "copied" when the file i s sucessfully copied : 

COPY :bil l T O :fre d 
text..copied 
letter..copied 

However, i f th e director y i s large , yo u ma y no t wis h t o hav e th e scree n 
filled wit h messages . I n thi s case , yo u ca n us e QUIE T t o tur n of f th e 
verification. Yo u can also use both keywords together; for example , 

COPY :mar y T O :fre d AL L QUIE T 

copies th e content s o f th e file s an d directorie s belo w :mar y t o :fred j a s 
explained above, only without displaying the "..copied" messages. 
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By alterin g th e nam e o f th e fil e i n th e secon d directory , yo u avoi d th e 
problem of overwriting the file 'invoice/junl8. ' 

COPY takes two possible keyword s as arguments: ALL and QUIET. Yo u 
only us e thes e argument s whe n yo u us e COP Y wit h directories . Fo r 
instance, you use ALL to ensure tha t COPY copies all th e subdirectorie s 
and file s o n th e pat h belo w th e firs t director y nam e t o th e second . Fo r 
example, i f you had a directory :fre d and you copied the contents of :mary 
to it, 
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TYPE 

Once you hav e mad e a  file , yo u can typ e i t out (tha t is , display it ) on th e 
screen with the command TYPE. Fo r example, 

TYPE :bill/do c 

displays th e content s o f th e fil e :bilI/do c on th e screen . I f you wan t you r 
output t o includ e lin e numbers , yo u mus t specif y 'n ' after th e keywor d 
OPT. Fo r example, 

TYPE : b i l l / d o c OP T n 

that is to say, 'type out the file wit h the option numbers turned on.' 

If you want your file t o appear as hexadecima l numbers , type h  after th e 
keyword OP T instea d o f n . O f course , thi s i s mor e usefu l fo r file s 
containing program code than for files containing text . 

By default , TYP E type s th e fil e yo u specifie d t o th e curren t outpu t 
stream (usually th e screen) . However , i t is possible to use TYPE to 'type' 
one file t o another: 

TYPE :bill/do c T O :bill/newdo c 

This i s identica l i n effec t t o copyin g th e file ; 'doc ' i s retaine d an d it s 
contents i s copied to the new file 'newdoc' . 

You can also type a file t o a device. Fo r example, 

TYPE : b i l l / d o c T O PAR: 

prints the specified fil e on the printer, and 

TYPE : b i l l / d o c T O * 

displays the specifed file on the screen . 

The spee d a t whic h a  fil e i s type d ma y b e to o fas t t o rea d i f th e fil e i s 
longer tha n wil l fi t comfortabl y o n th e screen . A s explaine d above , yo u 
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can alway s suspen d th e outpu t b y pressin g th e spac e ba r (o r an y othe r 
convenient character) , an d resum e i t agai n b y pressin g th e RETUR N 
key, an y deletion ke y (DEL , RUBOUT, BACKSPACE) , o r CTRL-X. Yo u 
can als o us e CTRL- S and CTRL-Q fo r thi s purpose ; i f CONSOLE p]\G E 
mode is ON, the system automatically wait s at the end of each page . 

The only problem that might occur is if, fo r example, you type 

TYPE do c 

and the following error message appear s 

Can't ope n "doc " 

This mean s tha t th e fil e 'doc ' is no t i n th e curren t directory . Eithe r th e 
file nam e ha s bee n mistype d o r th e correc t director y ha s no t bee n 
specified wit h CD. 

DELETE 

You ca n us e th e DELET E comman d t o ge t ri d o f unwante d file s o r 
directories. U p t o te n file s o r directorie s ca n b e delete d a t on e time . 
DELETE trie s to remove eac h file i n the order you specified. I f it carlnot, 
it give s a  messag e an d trie s th e nex t fil e o n th e list . Fo r example , 
DELETE could fail because th e 'object ' was 'not found', or rather that th e 
name wa s incorrect . A  directory can be deleted i f it is empty; a director y 
containing file s ma y not . To delete on e file , yo u type th e nam e o f the fil e 
you wis h t o delet e afte r DELETE . Fo r example , suppos e yo u wis h t o 
delete the file 'doc' , you would type 

DELETE do c 

To delet e mor e tha n on e file , lis t th e filename s o f th e file s yo u wiŝ h to 
delete after the command. Fo r example, 

DELETE do c newdo c lette r 

1-21 



Simple Us e of Tripos Introduction to Tripos 

deletes th e file s 'doc' , 'newdoc' , an d 'letter' , provided , o f course, the y ar e 
in you r curren t directory . I f the file s ar e no t al l i n th e sam e directory , 
you can still delete them by specifying thei r path. Fo r example, 

DELETE :mary/lette r lette r 

deletes th e file 'letter ' in the directory ':mary ' as wel l a s the file 'letter ' in 
the current directory . 

If yo u delet e al l th e file s i n a  directory , yo u en d u p wit h a n empt y 
directory. Onc e a  director y i s empt y i t ca n b e deleted . Fo r example , 
suppose the directory :bil l is empty and you wish to delete it , you can type 

DELETE :bil l 

to remov e th e whol e directory . O f course , i f :bil l i s you r curren t 
directory, yo u shoul d us e C D t o mak e anothe r director y you r curren t 
directory befor e yo u tr y t o delet e i t a s Tripo s won' t allo w yo u t o delet e 
your current directory . 

WHY 

It i s no t alway s convenien t t o consul t th e manua l whe n somethin g 
unexpected happens . Whe n a  comman d fail s i t give s a  shor t erro r 
message t o say somethin g ha s gon e wrong , althoug h i t usuall y doe s no t 
go int o an y detail . Ther e is , however , a  usefu l comman d calle d WH Y 
which gives further information . Th e message give n does not go as far a s 
the manual , bu t can giv e yo u a  hin t abou t wha t happened . Fo r instance , 
if the comman d 

DELETE :bil l 

fails, and it returns the messag e 

Can't delet e "bill " 

you migh t wonde r wha t cause d th e failure . Usuall y yo u can gues s wha t 
has gone wrong . However , i f you need more help , type WHY on a line b y 
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itself afte r th e faile d comman d an d a  fulle r messag e wil l b e displaye d 
describing what has gone wrong. Fo r example: 

WHY 
Last comman d faile d becaus e objec t i n use 

MAKEDIR 

Files may be created by ED , or EDIT; directories can only be created 
with MAKEDIR . Yo u specify the name of the directory you wish to 
create after the MAKEDIR command. Fo r example, 

MAKEDIR :fre d 

creates the new directory 'fred' in the root directory. 

MAKEDIR only works with one directory at a time, so you must make 
each directory separately. Also , for this reason, all directories on a path 
must exist and cannot be made at the same time. Therefore, in order to 
create 'ABComputers' , both ':mary' and 'letter' would have to be there 
already. Unles s yo u specify the path, MAKEDI R make s th e pew 
directory a subdirectory of the current directory. I f you have made :mary 
your current directory, you can type 

MAKEDIR lette r 

to make the directory :mary.letter. Yo u can then either type 

CD letter s 

and type 

MAKEDIR ABComputer s 

or you can stay in :mary and type 
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MAKEDIR :mary/letter/ABComputer s 

The results will be the same. 

DIR 

The DI R command sorts all the files and subdirectories i n a directory an d 
then list s them. I t can also sort and lis t the file s i n any subdirectories . I f 
you wish , you can use DI R in interactive mod e to deal wit h each file a s i t 
is listed (that is, examine it , delete it , and so on) or quit. 

Unless yo u specif y a  directory name , DI R assume s tha t th e director y t o 
be liste d i s th e curren t directory . Otherwis e DI R list s th e file s i n th e 
specified directory . Th e orde r i n whic h DI R display s th e content s o f a 
directory is as follows : 

1. subdirectorie s (if there are any) 

2. files 

DIR list s th e files  i n tw o column s s o tha t yo u ca n vie w eve n a  larg e 
directory a t once . O f course , i f yo u hav e a  ver y larg e director y wit h a 
great number of files,  yo u wil l neve r be able to view them all a t the sam e 
time. I n thi s cas e i t i s a  goo d ide a t o LIS T th e files  t o a :T file. Yo u ca n 
then vie w th e content s o f you r director y b y editin g thi s file  wit h th e 
screen editor. 

DIR can tak e variou s option s afte r th e OP T keyword ; thes e includ e th e 
A, D, and I options. Eac h of these options is described below. 

OPT A  list s th e subdirectorie s belo w th e specifie d one , indentin g eac h 
sublist. Fo r example , i f you wer e t o us e DI R OPT A a t th e roo t leve l o f 
the hierarchy described in Figure 1-A , the n somethin g like this would be 
displayed: 
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mary(dir) bill(dir ) 
data tex t 
letter(dir) lette r 

junl8 
ABComputers 

invoice(dir) 
junl8 

OPT D only lists the subdirectory names. Fo r example, 

DIR :mar y OP T D 

results in 

letter (dir ) 

if'letter' is the only directory below :mary . 

OPT I  ensure s DI R execute s i n interactiv e mode . Whe n yo u specif y 
interactive mod e wit h OP T I , DI R list s eac h fil e an d director y i n turn . 
After eac h name , DI R displays a  question mar k (? ) and wait s fo r ycju to 
respond. DI R recognize s severa l possibl e answers . Eac h o f thes e i s 
described below. 

If you press RETURN, DI R moves on to the next name . 

If you type the letter Q, you quit DIR and the listing stops . 

If you type the letter B , DIR goes back to the previous directory level , you 
can the n type B  again t o go back t o the leve l befor e that , an d so on Unti l 
you reach the leve l o f the initia l directory. Yo u cannot, however , use B  to 
move bac k beyon d th e initia l level ; tha t is , yo u canno t lis t file s an d 
directories above your current directory . 

If DI R list s a  directory nam e i n interactive mode , the n yo u can typ e th e 
letter E  t o 'enter ' that director y an d lis t al l th e file s an d subdirectories . 
Of course, you do not type E after a  filename, onl y after a  directory. 

To delet e a  file , typ e th e letter s DE L afte r th e questio n mark . Th e fil e 
will b e deleted immediately . Yo u can also us e DE L to delete a  directory , 
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DATE 

You ca n us e th e DAT E comman d t o displa y o r se t th e syste m dat e o r 
time. Tha t i s t o say , yo u ca n us e DAT E t o chec k th e curren t dat e an d 
time, o r yo u ca n us e i t t o se t th e syste m dat e o r tim e s o tha t al l 
subsequent wor k i s associate d wit h th e correc t dat e an d time . I n othe r 
words, whe n yo u LIS T your current directory , yo u find th e correct date s 
and times liste d with the filenames . 

DATE has the following form : 

DATE [ < date > ]  [ < time > J [TO|VER <  name > ] 

and the following template : 

DATE "DATE,TIME,TO = VER/K " 

<date> i s optiona l an d ca n includ e th e da y o f th e wee k (Monday , 
Tuesday, ...Sunday) , Yesterday , Today , o r Tomorrow , th e da y o f th e 
month (0 1 throug h 31) , th e firs t thre e letter s o f th e mont h (Jan , 
Feb,...Dec), an d th e las t tw o number s i n th e yea r (tha t is , 8 6 fo r 1986) . 
The earlies t dat e possibl e -  the dawn of time for Tripos - is January 1st , 
1978 (that is, 77 refers to 2077 and not 1977) . 

< t i m e > i s optional an d comprises th e hour (00 through 23), the minute s 
(00 through 59), and the seconds (00 through 59). 

TO an d VE R ar e equivalent . The y ar e optiona l keyword s tha t ca n b e 
used t o introduce a  different destinatio n fo r the verification o f the date or 
time. Unles s yo u specif y otherwise , th e DAT E comman d verifie s th e 
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always providin g tha t th e director y i s empty , o f course. Notic e tha t yo u 
type DEL , and that you do not press the DE L key. 

If yo u typ e th e lette r T , DI R display s ('types' ) th e fil e o n th e screen . 
CTRL-C wil l sto p th e output , bu t wil l no t retur n t o th e interactiv e 
examination. 
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date and time to the screen. <  name > ca n be a device or filename. 

To obtain the date and time, type 

DATE 

The currentl y se t syste m dat e an d tim e i s the n displaye d a s follows : th e 
day o f the wee k (fo r example , Monday) ; the day , month , and year i n th e 
form DD-MMM-Y Y (fo r example , 28-Apr-86) ; th e tim e i n th e for m 
HH:MM:SS (for example, 14:05:33) . I t is important t o note tha t th e dm e 
is alway s accordin g t o 24-hou r clock ; tha t is , 02:00:0 0 fo r 2a. m an d 
14:00:00 for 2 p.m. 

If the date i s incorrect , you can use DAT E to reset it . T o do this, type th e 
correct date after DATE : 

DATE 29-Apr-8 6 

If you then give th e DAT E command, th e following, o r something lili e it , 
is displayed on the screen : 

Tuesday 29-Apr-8 6 14:09:5 4 

However, i f you set th e date to one day ahead by mistake an d then, whe n 
you notic e you r error , se t i t bac k again , an y file s yo u altere d whil e th e 
date wa s stil l on e da y ahead ar e liste d a s being las t altered Tomorrow, ' 
which, of course, is perfectly logical , although seemingly impossible . 

Notice tha t yo u ca n als o typ e a  da y o f th e week , Yesterday , Today , o r 
Tomorrow after DATE . Fo r example, 

DATE Monda y 

or 

DATE Yesterda y 

The correspondin g dat e i s the n set . I f the dat e wa s th e 28-Apr-86 , the n 
specifying Yesterda y set s th e dat e t o Sunda y 27-Apr-86 . T o retur n t o 
Monday 28-Apr-86, typ e 
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DATE Tomorro w 

The current time i s kept unless a new time i s specified . 

When yo u se t th e tim e yo u ca n specif y i t a s thre e set s o f tw o digit s 
separated b y colons . I n thi s cas e th e firs t tw o digit s ar e assume d t o b e 
the hour , th e secon d tw o th e minutes , an d th e las t tw o th e second s 
(HH:MM:SS). I f you omit th e las t colo n an d everythin g afte r i t (tha t is , 
you just specif y HH:MM) , the n th e tim e i s se t t o th e hour s an d minute s 
specified an d th e second s ar e assume d t o b e 00 . I f you omit everythin g 
the firs t colon and everything afte r i t (that is , you just specify HH) , the n 
the tim e i s se t t o th e hou r specifie d an d th e minute s an d second s ar e 
assumed to be 00:00. 

You usuall y onl y us e DAT E whe n yo u inser t a  disk fo r updating . Whe n 
you first inser t a disk, Tripos creates a process at low priority, the restar t 
process. This process validates the entire structure on the disk. When the 
restart process completes, Tripos checks to see i f you have se t the syste m 
date an d time. I f there i s n o time o r date set , you can the n us e DAT E a s 
described earlier t o set it; otherwise, i f you leave the time and date unset , 
Tripos set s th e syste m dat e t o th e dat e an d tim e o f th e mos t recentl y 
created file on the inserted disk. This ensures that newer versions of files 
have mor e recent dates , even though the the actua l tim e and date wil l b e 
incorrect. 

If you as k fo r th e dat e an d th e tim e befor e th e validatio n i s complete , 
Tripos display s th e dat e an d tim e a s unset . Yo u can then eithe r wai t fo r 
the validatio n t o complet e o r us e DAT E t o ente r th e correc t dat e an d 
time. Validatio n shoul d happe n a t once ; otherwise, i t shoul d neve r tak e 
longer than one minute . 
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1.4.2 Running Commands in the Backgroun d 

You ca n instruc t Tripo s t o ru n a  command , o r commands , i n th e 
background. T o do this , yo u us e th e RU N command . Thi s create s a  ne w 
CLI as a separate proces s o f lower priority . I n this case , Tripos execute s 
subsequent comman d line s a t th e sam e tim e a s thos e tha t hav e bee n 
RUN. Fo r example, you can examine the contents of your directory at th e 
same tim e a s sendin g a  cop y o f your tex t fil e t o th e printer . T o do this , 
type 

RUN TYPE t e x t _ f i l e T O PAR: 
LIST 

RUN create s a  ne w CL I an d carrie s ou t you r printin g (b y directing th e 
output o f that CL I -  what woul d hav e bee n displaye d o n the scree n -  vi a 
the paralle l por t device t o a printer) whil e you list your directory files o n 
your original CLI' s output stream (the screen). 

You ca n as k Tripo s t o carr y ou t severa l command s usin g RUN . RU N 
takes eac h comman d an d carrie s i t ou t i n th e give n order . Th e lin e 
containing commands after RU N i s called a command line . To terminat e 
the comman d line , pres s RETURN . T o extend you r comman d lin e ove r 
several lines , type a plus sign (4-) before pressing RETURN on every lin e 
except the last. For example, 

RUN JOI N t e x t _ f i l e l t e x t _ f i l e 2 A S t e x t _ f i l e + 
SORT t e x t _ f i l e T O s o r t e d _ t e x t + 
TYPE s o r t e d t e x t t o PAR: 

1.4.3 Executing Command File s 

You can use the C command to execute comman d lines in a file instea d of 
typing the m i n directly . Th e CL I read s th e sequenc e o f commands fro m 
the fil e unti l i t find s a n erro r o r th e en d o f the file . I f i t find s a n error , 
Tripos does not execute subsequen t command s o n the RU N lin e or in th e 
file use d b y C , unles s yo u hav e use d th e FAILA T command . Se e 
Chapter 1 , "Tripo s Commands, " o f th e Tripos User's  Reference 
Manual fo r detail s o n th e FAILA T command . Th e CL I onl y give s 
prompts after executing commands that have run interactively . 
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1.4.4 Directing Command Input and Output 

Introduction to Tripos 

Tripos provides a  way fo r you to redirect standard inpu t and output. Yo u 
use th e >  an d <  symbol s a s commands . Whe n yo u typ e a  command , 
Tripos usuall y display s th e output fro m that command on the screen . To 
tell Tripo s t o sen d th e outpu t t o a  file , yo u ca n us e th e >  command . T o 
tell Tripo s t o accep t th e inpu t t o a  progra m fro m a  specifie d fil e rathe r 
than fro m th e keyboard , yo u us e th e <  command . Th e <  an d > 
commands ac t lik e traffi c light s directin g th e flo w o f information . Fo r 
example, t o direc t th e outpu t fro m th e DAT E comman d an d writ e i t t o 
the file name d 'text file' , you would type the following command line : 

DATE >  text_fil e 

See Chapter 1 , "Tripos Commands," of the Tripos User  's Reference 
Manual fo r a full specification of the <  an d >  symbols . 

1.4.5 Interrupting Tripos 

Although th e BREA K ke y i s no t accepted by Tripos as a  valid interrupt , 
you ca n indicat e fou r level s o f attentio n interrup t wit h CTRL-C , 
CTRL-D, CTRL-E , an d CTRL-F . T o sto p th e curren t comman d fro m 
whatever i t was doing, press CTRL-C. The following then appears on the 
screen: 

**BREAK 

followed b y your usua l prompt . I n some cases , such as i n EDIT, pressin g 
CTRL-C instruct s th e comman d t o sto p wha t i t wa s doin g an d the n t o 
return t o readin g mor e EDI T commands . T o tel l th e CL I t o sto p a 
command sequenc e initiate d b y th e C  command a s soo n a s th e curren t 
command bein g execute d finishes , pres s CTRL-D . CTRL- E an d CTRL- F 
are onl y use d b y certai n command s i n specia l cases . Se e th e Tripos 
Programmer's Reference  Manual  fo r details . 
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1.4.6 Understandin g Command Format s 

This section explains the standard format or argument templat e use d by 
most Tripo s command s t o specif y thei r arguments . Chapte r 1 , "Tripo s 
Commands," of the Tripos User's  Reference  Manual  include s thi s 
argument templat e i n the documentation o f each o f the commands . The 
template provide s yo u with a  grea t dea l o f flexibility i n the order and 
form of the syntax of your commands. 

The argumen t templat e specifie s a  list of keywords tha t you may use as 
synonyms, s o tha t yo u typ e th e alternative s afte r th e keyword , an d 
separate them with an =. 

For example, 

ABC, WWW.XYZ = ZZZ 

specifies keyword s ABC , WWW , an d XYZ. The user ma y use keywor d 
ZZZ as an alternative to the keyword XYZ. 

These keyword s specif y th e number an d form of the argument s tha t the 
program expects. The arguments ma y be optional o r required. I f you give 
the arguments, you may specify the m in one of two ways: 

By position I n this case, you provide the arguments in the same order 
as the keyword lis t indicates . 

By keyword I n this case , th e order doe s no t matter, and you precede 
each argument wit h the relevant keyword . 

For example , i f th e command MYCOMMAN D rea d fro m on e file an d 
wrote to another, the argument template woul d be 

FROM/TO 

You could use the command specifying th e arguments by position 

MYCOMMAND i n p u t - f i l e o u t p u t - f i l e 
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or using the keywords: 

MYCOMMAND FRO M input-fil e T O output-fil e 
MYCOMMAND T O output-fil e FRO M input-fil e 

You coul d als o combin e th e positiona l an d keywor d argumen t 
specifications, for example, with the following : 

MYCOMMAND input-fil e T O output-fil e 

where yo u giv e th e FRO M argumen t b y position , an d th e T O argumen t 
by keyword. Note that the following form is incorrec t 

MYCOMMAND output-fil e FRO M input-fil e 

because th e comman d assume s tha t 'output-file ' i s th e firs t positiona l 
argument (that is, the FROM file). 

If the argument is not a single wor d (that is , surrounded or 'delimited' by 
spaces), then you must enclose i t with double quotation marks (") . I f the 
argument ha s th e sam e valu e a s on e o f th e keywords , yo u mus t als o 
enclose it with quotation marks. For example, the following : 

MYCOMMAND "fil e name " TO "from " 

supplies th e tex t 'fil e name ' as th e FRO M argument , an d th e fil e nam e 
'from' as the TO argument. 

The keyword s i n these argumen t list s hav e certai n qualifiers associate d 
with them . Thes e qualifier s ar e represente d b y a  slas h (/ ) an d a  specifi c 
letter. The meanings of the qualifiers ar e as follows: 

/A Th e argument is required and may not be omitted. 

/K Th e argumen t mus t b e give n wit h th e keywor d an d ma y no t 
be used positionally . 

/S Th e keywor d i s a  switc h (tha t is , a  toggle ) an d take s n o 
argument. 
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The qualifiers A  and K may be combined, so that the templat e 

DRIVE/A/K 

means that you must give the argument and keyword DRIVE . 

In som e cases , n o keyword s ma y b e given . Fo r example , th e comman d 
DELETE simply take s a  number of files fo r Tripos to delete. I n this case , 
you simpl y omi t th e keywor d value , bu t th e comma s normall y use d t o 
separate th e keyword s remai n i n th e template . Thus , th e templat e fo r 
DELETE, that can take up to ten filenames, i s 

Finally, consider the command TYPE. The argument template i s 

FROM/A,TO,OPT/K 

which mean s tha t yo u ma y giv e th e firs t argumen t b y positio n o r b y 
keyword, but that first argumen t i s required. The second argument (TO ) 
is optional , an d yo u ma y omi t th e keyword . Th e OP T argumen t i s 
optional, bu t i f i t i s given , yo u mus t provid e th e keyword . So , th e 
following are all valid forms of the TYPE command : 

TYPE f i l enam e 
TYPE FRO M f i l enam e 
TYPE f i l enam e T O o u t p u t - f i l e 
TYPE f i l enam e o u t p u t - f i l e 
TYPE TO o u t p u t f i l e FRO M f i l enam e OP T n 
TYPE f i l enam e OP T n 
TYPE f i l enam e OP T n  TO o u t p u t - f i l e 

Although this manual list s all the arguments expected by the commands , 
you can display th e argument templat e b y simply typin g the name of the 
command, followed by a space and a question mark (?). 

If the arguments yo u specify d o not matc h the template , mos t command s 
simply displa y th e messag e 'Ba d args' or 'Bad arguments' and stop. Yo u 
must retyp e th e command nam e an d argument. T o display o n the scree n 
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help o n wha t argument s th e comman d expected , yo u ca n alway s typ e a 
question mark (?). 

1.5 An Example Session 

The followin g i s an example o f a simple sessio n usin g Tripos. The actua l 
screen interactio n wit h Tripo s i s indente d t o distinguis h i t fro m tex t 
describing th e action . Not e als o tha t wha t th e compute r display s o n th e 
screen is printed in a bold typeface t o distinguish i t from what you type. 

> C D 
sys: 

If yo u us e th e C D comman d withou t an y furthe r qualification , Tripo s 
displays th e nam e o f the current directory . ( > i s th e usua l promp t fro m 
Tripos.) 

> CD dfl:ti m 

You ca n als o us e C D t o chang e th e curren t directory . Th e comman d 
sequence liste d abov e mad e th e director y 'tim ' o n dis k 'dfl: ' th e ne w 
current directory . T o gai n acces s t o file s store d i n thi s directory , yo u 
simply typ e th e filename . Yo u n o longe r nee d t o refe r t o th e director y 
structure. 

> LIS T 
temp Di r rwe d Toda y 08:57:1 6 
book Di r rwe d Toda y 16:39:3 0 
doc Di r rwe d Toda y 09:46:0 6 
benchl 11 1 rwed Toda y 17:08:2 2 
bench2 12 5 rwe d Toda y 18:14:2 4 

LIST request s a n extende d lis t o f al l th e file s hel d i n th e curren t 
directory (dfl:tim) . Ther e ar e tw o file s an d thre e directorie s i n thi s 
directory. Th e directorie s hav e th e wor d 'Dir ' in th e secon d column ; th e 
files hav e thei r siz e i n th e secon d column . Th e letter s 'r' , 'w', 'e' , and'd ' 
refer to the protection status of the particular file or directory. The lette r 
'r' means tha t you can read the fil e o r directory, 'w ' means that you writ e 

1-34 



Introduction to Tripos Simple Us e of Tripos 

to it , 'e ' means tha t yo u ca n execut e it , and'd' means tha t you can delet e 
it. (Currently , Tripo s onl y use s th e 'd * flag. ) LIS T use s th e las t tw o 
columns to indicate whe n you created a file or directory. 

> CD do c 

The nam e use d her e afte r C D ha s n o colo n (: ) befor e it , an d s o Tripo s 
makes th e searc h fo r th e nam e fro m th e curren t director y rathe r tha n 
from th e roo t o f a  filin g system . Th e curren t director y i s no w 
'dfl:tim/doc'. T o loo k a t th e file s store d i n thi s directory , yo u woul d us e 
the following command: 

> LIS T 

to display the following : 

plan 42 0 rwe d Toda y 10:06:4 7 
chapterl 230 0 rwe d Today 11:45:0 7 

You ca n us e COP Y t o creat e th e fil e 'contents ' i n th e director y 
'dfl:tim/doc', an d everythin g yo u typ e a t th e termina l goe s int o th e fil e 
until yo u pres s CTRL- V Thi s send s a  ne w lin e an d end-of-fil e characte r 
and terminates the file . 

> cop y *  to content s 
The Tripo s User' s Manua l 

Chapter 1 : Introduction t o Tripo s 

You ca n the n examin e th e director y content s agai n t o se e tha t th e fil e 
does indeed exist . 

CTRL-\ 

> LIS T 
contents 
plan 
chapterl 

63 rwe d Toda y 
420 rwe d Toda y 

2300 rwe d Toda y 

17:01:46 
10:06:47 
11:45:07 
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To se e wha t i s i n th e fil e calle d 'contents' , yo u ca n instruc t Tripo s t o 
display the file by giving the following command : 

> typ e content s 

Tripos then displays the contents of'contents' : 

The Tripo s User' s Manua l 
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2.1 Screen Editor - ED 
You can us e E D to edit tex t files.  E D is a screen edito r tha t you can us e 
instead of the line editor EDIT. 

To edit a  file  wit h ED , you specify it s name afte r th e E D command. Thi s 
file i s sometime s calle d th e FRO M file.  Th e FRO M file  i s rea d int o 
memory o n enterin g th e edito r an d i f n o file  o f that nam e exists , a  ne w 
file i s created. Sinc e th e FRO M file  i s read int o memory , ther e i s a limi t 
to the siz e of file  tha t can be edited usin g ED . The defaul t workin g spac e 
is 2000 0 words . Normally , E D estimate s ho w muc h spac e i t needs , an d 
then allots it . I t is possible, though, for E D to be confused by a file  wit h a 
large numbe r o f shor t lines , i n whic h cas e yo u mus t us e th e keywor d 
SIZE to adjust the working space manually . 

Once yo u ar e i n th e editor , yo u ca n us e ED' s editin g commands . Not e 
that certai n o f th e loca l line-editin g command s (fo r example , CTRL-X ) 
have no effect i n ED. 

You must specify th e terminal typ e before you use ED . I f you forget to do 
so, a n erro r occurs . T o specif y th e termina l type , yo u us e th e VD U 
command. Thi s comman d identifie s th e mak e o f termina l t o b e used . 
There ar e certain termina l type s tha t ar e recognize d b y the system , an d 
all thei r keyboar d characteristics ar e understood by the console handler . 
The format i s as follows: 

VDU <  terminal type > 

For example , suppos e yo u wer e usin g a  Televideo95 0 terminal , yo u 
would type 

VDU tv i 

Known terminal s make s ar e identifie d i n the fil e DEVS:VDU . I t shoul d 
be possibl e t o tailo r you r syste m an d suppor t you r ow n termina l i f i t i s 
not alread y supported . Th e metho d i s describe d i n th e Tripos 
Technical Reference  Manual. 
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To edit the file 'doc ' with ED, type 

ED do c 

on th e othe r hand , yo u coul d us e th e FRO M keywor d t o identif y th e 
FROM file 'doc' : 

ED FROM do c 

The fil e 'doc ' can now b e edited, assuming i t i s in existence; i f not, a  ne w 
file of this name is created. If'doc ' is very large, type 

ED doc SIZ E 3000 0 

to ensure a work space of 30000 words . 

Commands t o E D fal l int o tw o distinc t types . Th e firs t ar e know n a s 
immediate commands , whic h ar e command s tha t ar e execute d 
immediately, an d ar e specifie d b y a  singl e ke y o r contro l combination . 
The secon d ar e know n a s extende d commands . Extende d command s ar e 
typed on the command lin e (las t lin e of the screen) , and are no t execute d 
until th e lin e i s finishe d (b y pressin g RETURN) . Severa l extende d 
commands ca n b e liste d o n th e comman d lin e a t on e time ; the y ma y b e 
grouped togethe r an d cause d t o be repeate d automatically . Man y o f th e 
simple immediate commands have a corresponding extended version . 

2.1.1 Immediate Command s 

The Tripos screen editor provides single-key o r combined-key command s 
that allow you to do the following immediately : 

control th e position of the cursor 
insert tex t 
delete tex t 
scroll tex t 
verify tex t 
repeat extended command s 
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Each of these topics is described belo w 

Cursor Control 

You can mov e th e cursor with th e cursor control keys . I f the cursor i s on 
the edge of the screen, ED scrolls the text horizontally t o make the rest of 
the tex t visible . Vertica l scrollin g i s done one lin e a t a  time ; horizonta l 
scrolling is done ten characters at a time. The cursor cannot be moved off 
the to p or bottom of the file , or of f th e lef t han d margi n o f th e text . Th e 
cursor control s are usually show n o n the keyboar d a s - > o r <- , etc . A s 
some terminal s ma y no t hav e curso r contro l keys , yo u ca n als o us e th e 
following control combinations : 

Control Action 

CTRL-H Move cursor lef t 

CTRL-J Move cursor down 

CRTL-K Move cursor up 

CTRL-X Move cursor righ t 

To move the cursor to the beginning or end of the current line (that is, the 
line th e cursor i s pointing at) , you can use the HOM E key . Thi s key firs t 
moves the cursor to the right-hand end of the line ; if it is already there , i t 
moves i t lef t t o the beginning o f the line . Henc e repeate d pressin g of the 
key causes the cursor to jump backwards and forwards to each edge of the 
line. I f your VD U doe s no t hav e a  HOM E key , yo u ca n us e th e contro l 
combination CTRL-] instead. 

CTRL-E places the cursor at the beginning o f the firs t lin e visibl e o n the 
screen. I f it is already there it is placed at the end of the last line visible . 

The contro l combination s CTRL- T an d CTRL- R mov e th e curso r t o th e 
start o f th e nex t wor d an d th e spac e followin g th e previou s wor d 
respectively. The text is scrolled horizontally or vertically i f necessary. 
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The TA B ke y ca n als o b e use d t o mov e th e curso r forward . Th e ta b 
positions are a multiple of the tab setting (initally 3) . Where the TAB key 
does no t exist , yo u ca n us e CTRL- I t o achiev e th e sam e result . (Se e 
"CONSOLE" in Chapter 1 , "Tripos Commands," in the Tripos User  ' s 
Reference Manual  fo r further detail s on tab settting. ) 

Inserting Text 

In ED , any characte r yo u typ e a t th e keyboar d i s inserte d a t th e curso r 
position, unles s yo u attemp t t o ad d t o a  lin e tha t i s alread y 25 5 
characters lon g (th e maximu m lin e lengt h i s 25 5 characters) . An y 
characters to the righ t of the cursor are immediately shuffle d u p to make 
room for an y ne w insertion . A  line ma y b e longe r tha n th e scree n widt h 
(although les s tha n tha n 25 5 characters) . I f yo u ad d t o a  lin e tha t i s 
longer tha n th e screen , E D redraw s th e scree n an d scroll s th e tex t 
horizontally so that you can see the end of the line . If you move the cursor 
beyond th e en d o f th e tex t o n a  lin e (fo r example , b y usin g th e curso r 
controls), E D automaticall y insert s space s betwee n th e las t characte r 
and any new characters . 

When yo u pres s th e RETUR N key , E D split s th e curren t lin e a t th e 
cursor and makes a new line containing everthing that was previously t o 
the right of the cursor; this is the new current line . Everything to the lef t 
of the cursor remain s unchanged . Yo u can, for instance, use RETUR N t o 
break a  long lin e int o two in order t o make i t fi t acros s th e screen . Thi s 
means that you do not have to scroll the text horizontally to see the end of 
the line. 

You ca n als o us e RETUR N t o inser t a  blan k line . Fo r instance , i f yo u 
press RETUR N a t th e en d o f a  line , yo u creat e a  ne w blan k lin e whic h 
becomes th e ne w current line . I f you press RETURN a t the beginning of 
the line , yo u inser t a  blan k lin e abov e th e curren t line , bu t thi s blan k 
line does not become the current line . 

RETURN nee d no t be pressed at the end of the line . Ther e i s a facility t o 
set the right hand margin, initially se t at the default of 79, s o that when a 
character i s typed at the end of the line , and i t reaches colum n 79 , a new 
line i s made . Unles s th e las t characte r wa s a  space , th e hal f complete d 
word i s move d dow n ont o th e newl y generate d line . Not e tha t thi s onl y 
happens if characters are inserted at the end of the line . 
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Delete 

The deletio n key s wor k i n th e sam e wa y i n E D a s the y d o i n loca l lin e 
editing, i n tha t the y eras e th e characte r immediatel y t o th e lef t o f th e 
cursor an d mov e th e curso r lef t t o th e positio n o f th e erase d character . 
The text is scrolled if necessary. 

CTRL-N deletes the character at the cursor position without altering th e 
position o f th e cursor . Thi s i s represente d b y DE L CHA R o n som e 
terminals. 

When you delete a character, ED moves any characters remaining on the 
line t o th e righ t o f th e curso r leftward s t o fil l th e spac e previousl y 
occupied b y tha t character . Thi s mean s tha t character s tha t wer e 
beyond th e right-han d edg e o f th e scree n ma y becom e visibl e withou t 
scrolling. 

The CTRL- 0 comman d i s know n a s 'delet e word' , but its action depend s 
on wha t th e curso r i s pointin g at . I f th e curso r i s a t a  space , the n i t 
deletes that space, and any others to the right , up to the beginning of the 
next character . I f th e curso r i s a t a  character , tha t characte r an d al l 
characters u p to the nex t spac e ar e deleted . O n some terminal s th e IN S 
CHAR key can be used instead. 

To delet e al l th e character s fro m th e curso r positio n t o th e en d o f th e 
current line , yo u ca n us e th e comman d CTRL-Y . Thi s comman d erase s 
the character a t the cursor as well a s all th e characters to the right of the 
cursor, while keeping the cursor in the same position. This is represente d 
by DEOL or LINE ERASE on some terminals . 

The comman d CTRL- B remove s th e entir e curren t line . Th e lin e 
disappears an d th e nex t tex t lin e move s u p t o tak e it s place . Thi s lin e 
then becomes th e current line . Not e tha t th e cursor remains i n the sam e 
position throughout . Bewar e o f thi s command : yo u canno t retriev e th e 
line once you've pressed CTRL-B. CTRL- B i s replace d by DE L LIN E o n 
some terminals . 
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Scrolling 

The text can be scrolled vertically lin e by line by moving the cursor down 
to th e las t lin e o n th e screen . Alternatively , yo u ca n scrol l verticall y 
twelve line s a t a  tim e wit h CTRL- U (scrol l Up ) an d CTRL- D (scrol l 
Down). Th e term s 'Up ' and 'Down ' can b e confusing . The y d o not mea n 
that yo u mov e u p an d dow n th e file . I f you imagin e th e entir e fil e t o be 
written o n a  rol l o f paper , the n rollin g u p th e to p wil l revea l th e tex t 
written at the below. Similarly , i f the rol l i s unrolled, then text at the top 
will be uncovered. Hence , scroll (or roll) up and down. 

Verification 

ED make s a  grea t effor t no t t o displa y an y othe r tex t o n th e scree n 
besides th e tex t i n th e file , s o tha t al l message s appea r i n th e botto m 
message area . However , i n rare circumstances, othe r text can appear on 
the screen. This does not necessarily mea n that the file i s in the condition 
shown; it is just that ED has not had time to refresh the screen. To check, 
you can tell ED to rewrite the text by pressing CTRL-V (Verify) . 

Repetition 

You ma y wis h t o repea t a n extende d command . Thi s i s ofte n necessar y 
when searching for a particular section of text. A search string may see m 
to b e unique , bu t i s ofte n foun d t o occu r severa l time s i n a  file . A s E D 
remembers th e las t comman d line , yo u ca n repea t i t b y pressin g 
CTRL-G. Fo r example, yo u can use CTRL- G to search repeatedl y for th e 
same searc h string unti l you find th e correct occurrence. I f the comman d 
line contains any repetition commands, ED executes the same count each 
time you press CTRL-G. 

2.1.2 Extended Command s 

To star t a n extende d command , yo u pres s th e ESCAP E key . O n mos t 
terminals thi s key i s the one labelled ESCAPE or ESC; however, on some 
makes o f terminal, th e ESCAP E characte r i s sent as a prefix t o functio n 
keys. Anothe r ke y mus t b e use d instea d o f ESCAPE o n thes e terminal s 
(for example , yo u ca n us e F l o n th e Televide o 950). Yo u ca n us e thi s 
substitute ke y whereve r ESCAP E i s use d withi n thi s description . (Se e 
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Chapter 4 , "Installation, " i n th e Tripos  Technical  Reference 
Hanua 1 fo r details on how to install a  VDU like the Televideo 950.) 

When you press the ESCAPE key , an asterisk (* ) appears on the last line 
of th e screen, whic h i s know n a s the command line . Anythin g you type 
after pressin g ESCAP E appear s o n thi s line . Wha t yo u typ e o n the 
command lin e i s assume d t o be an extended command . Yo u can erase 
any mistake s o n th e command lin e wit h a  deletio n ke y (for example , 
RUBOUT); otherwise th e line canno t b e edited. Yo u can terminate the 
command lin e b y pressin g eithe r RETUR N o r ESCAPE . E D can only 
execute th e command line whe n you press either of these keys . When you 
press RETURN , E D executes th e command(s) on the line and returns to 
immediate mode ; however , whe n yo u pres s ESCAPE , i t execute s th e 
command(s) an d remain s i n extende d mode . I f yo u pres s RETUR N 
immediately afte r pressin g ESCAPE , E D return s t o immediat e mod e 
without doing anything. 

Extended command s consist of one or two letters of either uppe r or lowe r 
case. Comple x multipl e command s are accepted i f each part is separated 
by a semicolon (;) . Commands can sometimes be qualified b y the addition 
of an argument or a string. An argument ca n be in the form of a numbe r 
(such as when you set up margins), or a string. A  string i s a sequence of 
letters, numbers , o r space s define d betwee n terminator s know n a s 
delimiters. A  delimiter i s a character (whic h can be anything tha t is not 
a letter , number , space , semicolon , o r parenthesis) , whic h i s use d t o 
introduce an d terminate th e sequence . Example s o f strings wit h vali d 
delimiters are as follows: 

/ h a p p y / ! 2 3 f e e t ! : H e l l o ! : " 1 / 2 " 

Note tha t each delimiter mus t match . So, although !  is used in the second 
example, i t has no effect i n the third wher e i t is used as part of the tex t 
sequence. Als o the slash (/ ) in the first exampl e i s a delimiter, but not in 
the last . I t is important to chose symbol s tha t are not going to be present 
in th e tex t (fo r example , yo u canno t us e slashe s t o delimi t a  strin g 
containing a file description such as :doc/tripos). 

2-7 



Editing File s 

Getting Out  of  ED 

Introduction t o Tripos 

To ge t ou t o f E D an d kee p an y alteration s yo u ma y hav e made , pres s 
ESCAPE an d the n typ e X . Afte r a  brie f paus e a  messag e appear s on th e 
command lin e sayin g tha t th e tex t i s being written out to file. Th e scree n 
then goes blank an d the prompt sign appears on the screen. Yo u will the n 
be out of the editor an d fre e t o lis t your files , an d so on. What happen s i s 
that E D overwrite s th e FRO M fil e wit h th e update d version . Th e 
previous versio n th e FRO M fil e i s kep t i n th e fil e :t/ed-backup . T o 
terminate E D immediatel y withou t writin g ou t th e buffe r (tha t is , t o 
throw wa y any alteration s an d kee p the original versio n of the file), typ e 
Q afte r pressin g ESCAPE . Whe n yo u typ e Q  a messag e appear s o n th e 
command lin e asking i f you want ED to ignore any changes that you ma y 
have made . Thi s give s yo u a  secon d chanc e befor e anythin g happen s t o 
the file . I f no changes hav e bee n made , th e questio n wil l no t appear an d 
ED will terminate a t once leaving the file intact . 

The S A (SAve) comman d allow s yo u t o mak e a  'snapshot' copy of the fil e 
without comin g ou t o f ED . S A save s th e tex t t o a  name d fil e or , i n th e 
absence of a named file, t o the current file. Fo r example: 

SA ":doc/savedtext " 

or 

SA 

This command i s particularl y usefu l i n areas subjec t t o power failur e o r 
surge. I t shoul d b e note d tha t S A followe d b y Q  i s equivalen t t o th e X 
command. An y alterations mad e between the SA and the Q will cause th e 
message 

Edits will b e los t -  typ e Y  t o confirm : 

to b e displayed ; i f n o alteration s hav e bee n made , yo u qui t E D 
immediately an d the fil e i s save d i n that state . S A i s also usefu l becaus e 
it allow s yo u t o specif y a  filenam e othe r tha n th e curren t one . I t i s 
therefore possibl e t o mak e copie s a t differen t stage s an d plac e the m i n 
different file s or directories. 
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Undoing the  Last  Command 

From tim e t o time , yo u ma y giv e a  command i n error ; however , shoul d 
this happen , al l i s no t lost . Instea d o f starin g i n horro r a t th e screen , 
press ESCAP E followe d b y U  (fo r Undo) . Th e ol d versio n o f the curren t 
line i s automaticall y reinstate d an d th e damag e undone . Wha t happen s 
is that th e editor keep s a copy of the current line , and then modifie s i t as 
characters ar e adde d o r deleted . Th e modifie d versio n replace s th e 
original whe n th e curso r i s move d of f the curren t line . Th e U  comman d 
simply discard s th e modifie d versio n an d cause s th e ol d versio n t o b e 
used instead . Thi s mean s tha t Und o wil l no t wor k afte r delet e line , o r 
when th e curso r ha s bee n move d of f th e lin e fo r an y reason . I f thi s 
happens it is too late to undo the damage. 

Blocks 

A block o f text ca n be specified b y identifying th e beginning wit h the B S 
(Block Start ) command , and the end with th e B E (Block End ) command . 
To d o this , yo u mov e th e curso r t o th e firs t lin e o f th e block , pres s 
ESCAPE, and type BS. Then move the cursor t o the las t line of the block, 
press ESCAPE , and type BE. After you have given th e B S command, yo u 
can us e an y o f th e curso r commands , o r execut e a  searc h befor e yo u 
define th e en d o f th e bloc k wit h BE . Nevertheless , i f yo u mak e an y 
change to the text at this point, the block becomes undefined again . 

A block can be as small a s one line. Fo r example, 

BS; BE 

defines th e curren t lin e a s th e curren t block . A  block ca n never star t or 
end within a  line . I f you only wan t par t of a line, you must split i t befor e 
you use B S and BE . A  block cannot be infinite i n length . I f it is too long, 
an error occurs. Th e size of block allowed is relative t o the size of the file ; 
a block containin g 50 line s ma y be allowed by a large file , bu t it won't by 
a file of about 80 lines. 

Once the block ha s been defined i t can be moved and inserted elsewhere . 
To inser t th e bloc k i n a  ne w position , yo u us e th e I B (Inser t Block ) 
command a s follows, firs t mov e the cursor to where you wish t o insert the 
block, the n pres s ESCAP E an d typ e IB . A  cop y o f th e bloc k i s 
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immediately inserte d afte r th e curren t line . T o delet e a  block , yo u us e 
the D B (Delete Block) command. Yo u give this command in the same wa y 
as above , excep t tha t yo u typ e DB . Usin g th e BS , BE , IB , an d D B 
commands, you can 'cut and paste' the contents of a file int o a new order. 

It i s also possibl e t o move blocks between files . T o write a  block to a file , 
you us e th e WB  (Writ e Block ) command. T o do this , pres s ESCAP E an d 
typeWB. Fo r example, 

WB /Doc / 

writes th e previousl y define d bloc k t o th e fil e represente d b y the strin g 
delimited b y th e tw o slashe s (//) ; tha t is , th e bloc k i s writte n t o the fil e 
'Doc' An y vali d delimiter s ca n b e used ; th e secon d delimite r ma y b e 
replaced wit h RETURN . I f the fil e doe s no t exist, i t is created. However , 
if the file does exist, its contents are overwritten with a copy of the block. 

The I F (Inser t File ) comman d use s th e sam e forma t a s WB . I F inserts a 
file immediatel y afte r th e current line . I F and WB can be used to merg e 
together different files . 

You ca n als o us e B S an d B E t o mar k a  bloc k i n orde r t o 'remember ' a 
particular positio n i n a  file . Yo u ca n the n us e th e S B (Sho w Block ) 
command. S B resets the screen so that the first line of an identified bloc k 
appears at the top of the screen. 

It is important to note that blocks refer t o whole lines . A BS cannot star t 
within a  line , no r ca n a  B E finis h withi n one . Thi s mean s tha t yo u ca n 
point th e curso r a t an y positio n on a line fo r the block marke r t o includ e 
the whol e line . I f only par t o f a  lin e i s required , th e lin e mus t b e spli t 
before marking . Similarly , a  block canno t b e inserte d withi n a  line . I f a 
block i s t o be inserted withi n a line the n the lin e mus t be split before th e 
block i s marked ; th e bloc k marker s ar e los t i f th e lin e i s spli t afte r 
setting but before insertion . 
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Movement 

The immediat e command s t o scrol l u p and dow n ar e suitabl e fo r smal l 
amounts o f movemen t u p an d dow n th e file . However , i f yo u wan t t o 
move t o th e en d o f th e file , particularl y i f i t i s a  lon g one , scrol l u p 
(CTRL-U) i s unsatisfactoril y slow . Th e B  (Bottom-of-file ) comman d 
immediately write s out th e las t part of the fil e on the screen. So , the las t 
usable lin e contains , wher e possible , th e botto m lin e o f th e file . 
Conversely, th e T (Top-of-file) comman d write s out the top part of the fil e 
with th e firs t lin e o f th e fil e a t th e to p o f th e screen . Th e movemen t 
happens immediately because the whole of the file i s kept in memory. 

There ar e extende d command s tha t correspon d t o immediat e curso r 
control commands . These , becaus e the y requir e mor e keys t o be pressed, 
are no t a s convenien t fo r norma l curso r control . The y ar e mos t usefu l 
when combine d i n a  complex command . Fo r example , yo u migh t hav e a 
command lin e tha t find s a  lin e containin g a  string , move s t o the en d o f 
that lin e an d exchange s anothe r string , the n move s t o the nex t lin e an d 
repeats th e whol e operation . Th e commands are : N  for move to the star t 
of th e Nex t line ; P  fo r mov e t o th e Previou s line ; C L fo r mov e Curso r 
Left; C R for mov e Curso r Right ; C E fo r mov e Curso r t o the En d o f th e 
current line and CS for move the Cursor to the Start of the line . 

Searching and  Exchanging 

To find a defined string, you can use the F (Find) command. Fo r example, 

F /ABC / 

finds th e string 'ABC. The search starts immediately beyond the curren t 
cursor positio n an d continues unti l th e strin g i s found , or the en d of the 
file i s reached . O n locatin g th e string , E D display s th e par t o f th e fil e 
containing i t on the screen . 

F onl y searche s forwards . Th e B F (Backward s Find ) comman d enable s 
you to search backwards from the cursor. The searc h continues unti l th e 
string i s found , o r th e to p o f th e fil e i s reached . Th e par t o f th e fil e 
containing th e strin g i s the n writte n ou t a s before . Fo r example , th e 
command 
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BF /ABC / 

searches backward s throug h th e fil e t o fin d th e las t occurrenc e o f th e 
string 'ABC . I f the command i s repeated , th e penultimate occurrenc e i s 
found, and so on until the top of the file i s reached. 

To exchang e on e strin g fo r another , yo u ca n us e th e E  (Exchange ) 
command. Thi s command i s followed by the strin g to be exchanged, wit h 
the replacemen t strin g afte r th e las t delimite r o f th e firs t string . Fo r 
example, i f you type 

E /Apples/Pears / 

the firs t 'Apples ' t o b e foun d afte r th e curso r i s replace d wit h 'Pears' . 
After th e exchange , E D move s th e curso r t o poin t afte r th e exchange d 
text. Space s ar e allowe d a s strings . Fo r example , yo u ca n exchang e a 
double space for a single one by typing 

E / /  / 

A null string , tw o delimiters wit h nothing in between, can be used for the 
first string . In which case th e second string is inserted before the current 
cursor position (that is, exchange nothing for string). 

You can also achieve an exchange wit h the EQ command. E Q (Exchange 
and Query ) wil l execut e th e exchang e o r no t dependin g o n th e answe r 
you give to the query. Fo r example, suppose you give the comman d 

EQ/ise/ize/ 

then i t finds 'otherwise, ' moves the cursor to point at the first letter of the 
string (that is, the 'i'), and displays 

Exchange? 

on th e botto m lin e o f th e screen . A s 'otherwize ' i s clearl y wrong , yo u 
answer b y typin g a n N  an d n o chang e i s made . Yo u ca n the n pres s 
CTRL-G t o fin d th e nex t occurrenc e o f th e string . Suppos e i t find s 
'recognise', an d yo u wis h t o Americaniz e you r English , yo u typ e Y  an d 
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the exchang e i s made . I f you typ e anythin g els e i n answer t o the query , 
the following i s displayed: 

Commands abandone d 

and no exchange i s made. However , E D remembers the exchange string s 
and so you can still repea t the E Q by pressing CTRL-G. 

All these search and exchange commands recogniz e a  difference betwee n 
upper an d lowe r case : 'ABC ' i s no t th e sam e a s 'abc \ T o searc h fo r a 
string tha t coul d includ e eithe r uppe r o r lowe r case , us e th e U C (Uppe r 
Case) command. Thi s i s useful i f you wish t o find a  word that can appea r 
either a t th e beginnin g o f a  sentenc e o r i n th e middl e suc h a s 'All ' or 
'all'. Fo r example, 

uc;f/all/ 

finds 

All th e King's horse s 

as well a s 

Despite th e presence o f al l th e King's horse s 

Once th e U C command ha s bee n given, any search or exchange wil l find 
any combination o f uppe r an d lowe r case . Althoug h i t does no t actuall y 
do a physica l translation , E D act s a s i f every lette r i s i n upper case . T o 
return t o th e default , yo u us e th e L C (Lower Case ) command . I n othe r 
words, al l lowe r cas e letter s ar e agai n treate d a s differen t fro m uppe r 
case. 

Altering Text 

The E  command canno t b e used t o insert a  new lin e int o the text . Th e A 
(After) an d I  (Insert) commands inser t lines . To insert a  blank lin e abov e 
the current line , you can move th e cursor to the beginning of the lin e an d 
press RETURN , o r yo u ca n us e th e A  command . Similarly , t o inser t a 
blank lin e belo w th e curren t line , you can mov e th e cursor t o the en d o f 
the lin e an d pres s RETURN , o r you ca n us e th e I  command. Whe n yo u 

2-13 



Editing File s Introduction to Tripos 

give eithe r o f thes e command s th e line s belo w th e curren t lin e ar e 
shuffled dow n to make roo m for the new blank line . 

You ca n als o specif y a  strin g afte r eithe r th e I  o r A  command s Thi s 
string i s the n inserte d o n th e ne w lin e create d b y th e command . Fo r 
example, 

A/The Walrus an d th e Oysters / 

makes a  ne w curren t lin e containin g th e tex t 'Th e Walru s an d th e 
Oysters' below the old current line . 

To spli t a  lin e i n immediat e mode , yo u mov e th e curso r t o th e correc t 
position and press RETURN . I n extended mode , you can use the S (Split) 
command in the same way . 

To join tw o line s together , mov e th e curso r t o th e en d o f th e firs t line , 
press ESCAPE , an d giv e th e J  (Join ) command . Th e secon d lin e i s the n 
written at the end of the first . 

The extende d versio n o f delete i s th e D  (Delete) command . Thi s delete s 
the current line i n the same way as CTRL-B. 

To delete a  character a t th e curso r i n the same wa y as CTRL-N, you us e 
the DC (Delete Character ) command . 

Repeating Commands 

It i s possibl e t o repea t command s i n extende d mode . T o repea t a 
command a  certai n numbe r o f times , yo u mus t specif y th e numbe r o f 
times before the command. For example, 

4 E /slithy/brillig / 

exchanges th e nex t four occurrences of'slithy ' to "brillig*. ED verifies th e 
screen eac h tim e i t execute s th e command . I f ther e ar e les s tha n fou r 
occurrences, the following message i s displayed: 
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Search faile d 

If you d o no t kno w ho w man y time s th e strin g occur s an d yo u wis h t o 
exchange al l occurrences , yo u ca n us e th e R P (RePeat ) command . Fo r 
example, to exchange al l occurrences of'slithy' to 'brillig', type 

RP E  /slithy/brillig / 

This continues t o exchange th e one string for the other until i t comes to a 
stop (fo r example , whe n i t come s t o th e en d o f th e file ) an d the n i t 
displays: 

Search faile d 

in the usual way . 

You can giv e mor e tha n one extende d comman d a t th e same tim e i f you 
separate the m with semicolons . Yo u can then use CTRL-G to repeat th e 
entire group . Th e whol e grou p shoul d the n b e enclose d withi n 
parentheses. Fo r example, 

RP ( F /bandersnatch/; 3  IB ) 

inserts th e currentl y define d bloc k thre e time s o n findin g th e strin g 
Tjandersnatch'. R P continue s t o repea t th e comman d unti l a n erro r i s 
found. Typing a  character whil e E D i s repeatin g a  command cause s th e 
repetition to be abandoned with the message : 

Commands abandone d 

Executing a  Tripos Command  in  ED 

It is sometimes usefu l t o be able t o carry out some other command whil e 
still i n ED . Fo r instance , yo u migh t wan t t o kno w i f a fil e exist s befor e 
saving a  copy t o it . Th e command D O enables you to jump out of ED and 
do something (for example, lis t a directory) and then jump back. 

DO "LIS T :doc/savedtext " 
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Once th e comman d D O is given , th e scree n clears and the action define d 
within th e delimiters carrie d out . Afterward s pres s RETUR N t o rewrit e 
the screen and return to ED. 

2.2 The Line Editor - EDIT 
EDIT i s a n alternativ e edito r t o ED . Unlik e ED , EDI T processe s file s 
sequentially, lin e b y line . Althoug h th e tex t i s no t necessarily displaye d 
on th e screen , editin g a  fil e i n EDI T i s simila r t o editin g a  fil e wit h 
extended commands . Th e fil e t o b e edite d i s know n a s th e original , o r 
source, file.  EDIT' s editin g command s ma y b e use d t o vie w o r alter th e 
contents o f th e sourc e file.  EDI T copie s eac h lin e tha t yo u pass , an d 
possibly alter , in the source fil e t o an sequential file  whic h known as th e 
destination file.  Yo u ca n the n choos e t o kee p th e destinatio n file,  th e 
source file,  or both. 

The norma l metho d i s t o mov e dow n sequentially , lin e b y lin e throug h 
the source file  changing , or not changing, the text. However , i t is possible 
to mov e bac k a  limite d numbe r o f lines . Thes e line s ca n b e accesse d 
because the y have not yet been sent to the destination file,  bu t are held i n 
the outpu t queue . Belo w i t explain s ho w th e siz e o f thi s queue , o r 
window, can be changed. I f the size has not been made larg e enough, i t i s 
possible t o retur n t o th e beginnin g o f th e file  an d mak e anothe r pas s 
through the text . 

2.2.1 Entering EDIT 

To ente r EDIT , yo u ca n giv e th e EDI T comman d followe d b y certai n 
arguments and keywords. For example, to edit the file  'doc' , type 

EDIT do c 

You can , i f you wish , us e th e th e FRO M keywor d t o identif y th e sourc e 
file a s follows: 

EDIT FRO M do c 
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If this keywor d i s omitted, the n th e first fil e nam e i s assumed t o be the 
FROM fil e by its position. The FROM fil e i s the original (source) . I t can 
be kept unaltered i f you exit from the program by typing STOP. 

If you wis h t o keep th e original an d to create a  new file containin g any 
alterations you have made , then you must specify a  TO (destination) file . 
The keywor d TO is optional a s the file i s recognized b y its position. The 
following command lines : 

EDIT do c doc-ne w 
EDIT FRO M do c doc-ne w 
EDIT do c TO doc-ne w 

are al l acceptable. I n this case , afte r yo u exit fro m EDIT , 'doc ' remains 
unchanged, an d 'doc-new ' contain s th e ne w version o f 'doc ' wit h an y 
alterations. I f 'doc-new ' doe s no t exist , i t i s created ; i f i t does , i t i s 
overwritten. I f a TO file is not specified, the n a temporary file is created, 
which i s the n rename d wit h th e same nam e a s the original FRO M fil e 
when you exit from EDIT. The old version of the FROM file  is retained in 
the tempory file  :t/edit-backup . 

Commands i n EDIT are accepted fro m the keyboard unles s the keyword 
WITH i s given . Thi s keywor d introduce s a  file  containin g th e EDI T 
commands you wish to use on the FROM file.  Fo r example, 

EDIT do c WIT H e d i t - p r o g 

takes command s fro m 'edit-prog ' an d applies the m t o the text i n 'doc'. 
When th e command s i n 'edit-prog ' hav e finished,  you r usua l promp t 
returns, and 'doc' is updated (the destination file  overwrite s th e source). 
This feature ca n be extremely useful . Fo r example, you can use the RUN 
command before th e command line : 

RUN EDI T do c WIT H e d i t - p r o g 

and thereb y d o your editin g i n the background whil e yo u get on wit h 
something else . Yo u can even se t up a series o f EDIT command s wit h 
WITH file s i n a C command fil e an d then RU N the command file  i n the 
background: 
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RUN C with-command s 

where 'with-commands' is a file containing the following : 

EDIT docl WIT H edit-pro g T O docl-ne w 
EDIT doc 2 WIT H edit-pro g T O doc2-ne w 
EDIT doc 3 WIT H edit-prog 2 T O doc3-ne w 

EDIT then verifie s th e commands t o the scree n (fo r example , i t display s 
the globa l numbe r o f an y globa l comman d i t executes) , display s a  colo n 
(:) promp t whe n i t complete s eac h comman d line , an d copie s th e result s 
to th e T O destination file . Therefor e th e abov e exampl e ca n b e see n t o 
have worked if the following appears on the screen: 

All verificatio n o f comman d executio n i s sen t t o th e termina l unles s 
another destinatio n ha s bee n specifie d b y th e keywor d VER . Fo r 
example, 

EDIT docl WITH edit-pro g T O doc 2 VE R confir m 

takes th e command s fro m 'edit-prog' , applie s the m t o 'docl' , copie s th e 
updated file to 'doc2', and sends the verification to 'confirm. ' 

If verification i s to be thrown away, you can use the device NIL: 

EDIT docl WITH edit-pro g T O doc 2 VE R NIL : 

Lastly, EDI T accepts tw o options , whic h ar e introduce d b y th e keywor d 
OPT. The two options are Pn and Wn. Pn denotes th e maximum numbe r 
of previou s line s tha t ca n b e hel d i n th e virtua l 'window' . W n set s th e 
maximum lin e width . The default i s P40 W120. 
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2.2.2 Basic use of EDIT 

EDIT command s ar e ver y similar , bu t no t identical , t o E D extende d 
commands. Command s type d at the termina l appea r to act in almost th e 
same wa y a s extende d command s i n ED , eve n multipl e command s ar e 
allowed usin g a  semicolo n (; ) separator . Th e F  (Find) comman d take s a 
string in the same way in both editors. So 

*F/text/ 

in ED has the same effect a s 

:F/text/ 

in EDIT. In both cases the command is executed on pressing RETURN . 

The mos t obviou s differenc e o n enterin g EDI T fo r th e firs t tim e afte r 
using ED is that no text appears on the screen. Instead this is displayed: 

Tripos Edito r 

The prompt: appears whenever th e editor i s waiting for a command. Th e 
: i s lik e th e *  on th e E D comman d line ; whateve r yo u typ e afte r i t i s 
executed a s a  command whe n you press RETURN , an d i f you fai l t o give 
a valid command, an error occurs. 

Text onl y appear s whe n a  comman d i s received . Eac h comman d mus t 
work on the lin e 'i n hand' . This i s th e lin e whic h i s rea d from th e sourc e 
and passe d o n t o th e destinatio n file . Whil e th e lin e i s 'i n hand' , i t i s 
known as the current line. Commands act on this line in the same way as 
on the line identified b y the cursor in ED. 

Note: Commands i n EDI T ca n b e give n i n uppe r o r lowe r case : f/abc / i s 
the same as F/abc/. Th e same i s true of extended commands in ED. 

Lines ar e identifie d i n EDI T by uniqu e lin e numbers , whic h ar e use d t o 
move, or refer, to a particular line . As EDI T reads each successive lin e i n 
a file,  i t assign s i t a  lin e number . Th e lin e numbe r i s no t par t o f th e 
information o n that line and cannot be deleted or changed. However , an y 

2-19 



Kditing File s Introduction to Tripos 

[ines that yo u insert whil e i n the editor wil l hav e n o number assigned t o 
:hem. O n reenterin g EDIT , yo u wil l fin d tha t lin e number s ar e 
-eassigned sequentially , an d tha t th e line s tha t ha d n o number s ar e 
lumbered i n sequence. 

ro move to line 5 , type the M (Move) command followed by a 5: 

M5 

rhis comman d find s lin e 5  an d make s i t th e curren t line . I f line 5  ha s 
>een passed , EDI T return s there , s o lon g a s lin e 5  i s stil l hel d i n mai n 
nemory. I t i s importan t t o not e tha t becaus e som e line s ma y no t hav e 
lumbers (becaus e the y hav e just bee n inserted , fo r example), lin e 5  ma y 
lot necessarily be the fifth lin e in the file . 

Certain symbol s ar e als o accepte d i n lie u o f actua l lin e numbers . A 
jeriod (.) is used to refer to the current line. Fo r example, 

noves t o the curren t lin e (whic h is , of course, a n unnecessary , an d silly , 
:ommand). Thi s shorthan d fo r th e curren t line , however , i s mos t ofte n 
lsed with deletion or insertion commands. 

rhe asteris k (* ) symbo l i s use d t o refe r t o th e las t lin e i n th e file . Fo r 
ixample, 

M* 

neans move to the last line of the file . 

Phe plu s ( + ) sig n i s use d t o refe r t o th e furthes t lin e forwar d yo u ca n 
nove t o an d stil l retur n t o th e curren t lin e usin g th e M  command. T o 
nove a s fa r a s possibl e forward s t o the las t lin e i n th e current memory , 
ype 

M+ 

?o move as far backwards as possible to the first lin e in memory, typ e 
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M-

Movement can also be effected withou t referenc e t o a particular line . Fo r 
instance, yo u ca n tel l th e edito r t o advanc e t o th e nex t lin e wit h th e N 
(Next) command. T o move to the next line , type 

N 

and to move down two lines, type 

N N 

and so on. A s this is tedious, you can place a repetition number BEFOR E 
the N to denote the number of lines you wish to advance. Fo r example, 

4N 

tells EDIT to perform N four times. Thi s command can be combined wit h 
a specific move : 

M5;4N 

In othe r words , 'Mov e t o lin e 5  an d the n mov e o n fou r lines' . A s line s 
inserted during an editing session have no associated number, the abilit y 
to move on without specifying a  number i s essential . 

In th e sam e wa y tha t N  i s use d t o mov e t o th e Nex t line , P  i s use d t o 
move to the Previous line . Fo r example, 

P 

moves on e lin e back . A  number befor e th e comman d denote s ho w man y 
times you wish to repeat the command. So , 

4P 

tells EDI T t o perfor m P  fou r time s (tha t is , 'Mov e bac k fou r lines') . 
Although N  work s unti l th e end-of-fil e i s reached , P  only work s o n line s 
held in main memory . 
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It is also possible t o specify a  particular lin e b y its context. As mentione d 
above, th e searc h comman d F  work s i n th e sam e wa y a s i n ED . Th e 
command i s given followed b y a string. The editor then searches forwar d 
to fin d a  lin e containin g tha t string , makin g th e locate d lin e th e ne w 
current line. The search continues unti l the end of the file i s reached. Th e 
message displaye d b y E D i s 'Searc h failed ' i f th e contex t i s no t found ; 
EDIT displays 'SOURCE EXHAUSTED ' if it cannot find it . 

Like i n ED , i t i s also possibl e t o search backward s i n EDI T with th e B F 
(Backwards Find ) command . Again , onl y th e line s i n memor y ca n b e 
used. Th e same syntax as ED is use d 

BF / J a c k an d J i l l / 

(that is , 'searc h bac k throug h th e fil e t o find a  lin e containin g Jac k an d 
Jill'). I f the string is not found, then the messag e 

NO MORE PREVIOUS LINE S 

is given. 

Character string s hav e delimiter s i n the same way as in ED. There are a 
number of characters that can be used; however, they must not be letters, 
numbers, spaces , semicolons , o r brackets . Th e delimite r tha t i s chose n 
must not also occur within the string's text . So, 

f e t c h a  p a i l o f w a t e r . 

should no t have a  period (. ) as a delimiter. Space s between th e comman d 
and the first delimiter are not significant, an d are ignored; spaces withi n 
the string are significant, sinc e the context must match exactly. 

Jack f e l l dow n 

is different fro m 

Jack f e l l dow n 

and so no match is made. 
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An F  wit h n o followin g strin g repeat s th e previou s search . Th e searc h 
starts at the current line, and so, if the same command i s typed again, th e 
context i n th e sam e curren t lin e i s found . T o progres s t o fin d ne w 
occurrences, you must advance the current line . For example, 

N;F 

moves onto the nex t lin e and repeat s th e searc h forwards . Similarly , fo r 
Backwards Find, 

P;BF 

moves back a line and repeats the search back through the file . 

EDIT has further additiona l refinement s t o the simple searc h command . 
These ar e know n a s qualifiers . The y allo w th e searc h t o be limited , fo r 
instance, to the beginning or end of the line . Thus, 

F B / J a c k / 

finds th e firs t lin e beginnin g wit h th e wor d 'Jack' . I n this case , i t find s 
the first lin e o f the rhyme . T o find a  line wit h a specific ending , you add 
the E (End) qualifier 

F E/ water./ 

This finds a line ending in' water.'; in this case: 

to fetch a pail of water . 

The string s /Jack / an d /  water. / ar e calle d qualifie d strings . Anothe r 
qualifier restrict s th e searc h t o findin g a  lin e containin g precisel y a 
string wit h n o other characters , eithe r befor e o r after th e string . Thi s i s 
the P (Precisely) qualifier. Hence , 

F P / t o f e t c h a  p a i l o f w a t e r . / 

locates the lin e 
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to fetch a  pail of water . 
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whereas 

F P / f e t c h a  p a i l / 

does not . Yo u ca n als o giv e a  nul l strin g (tha t is , tw o delimiter s 
enclosing nothing) after 'F P': 

F P  / / 

In other words, 'Find Precisely nothing' , or 'find an empty line' . 

Typing Text 

Sometimes i t i s no t sufficien t t o ge t th e contex t fro m th e singl e curren t 
line. In which case i t is possible t o type out (that is , display) severa l line s 
using the T (Type) command. Fo r example, 

T 

starts a t th e beginnin g o f the curren t lin e and continues t o 'type' until i t 
reaches the end of the file. Yo u can also specify ho w much you wish to be 
'typed'. Fo r example, 

T6 

types the next six lines , and 

TP 

types the lines in the output queue. 

Changes on  the  Current  Line 

Exchange - To exchange one character string for another type : 

E / J a c k / J o h n / 
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This exchanges th e firs t occurrenc e o f the firs t strin g on the current lin e 
for the second string, giving : 

John an d J i l l 

If /Jack/ is not found the messag e 

NO MATC H 

is given. 

After -  This places a second string immediately afte r th e first occurrenc e 
of the first string on the current line. Fo r example, 

A / J o h n / n y / 

results in: 

Johnny an d Jil l 

Before -  Thi s place s th e secon d strin g immediatel y befor e th e firs t 
occurrence o f th e firs t strin g o n th e curren t line . A n empt y strin g (tw o 
delimiters togethe r wit h n o spac e i n between) , cause s th e secon d strin g 
to be placed at the beginning of the line . For example: 

B //Mary, / 
Mary, Johnn y an d Jil l 

All th e previou s command s work  b y readin g th e lin e lef t t o right , an d 
then acting on the firs t occurrence . T o ac t on the las t th e qualifier 'L ' is 
used. This causes the line to be read right to left. Fo r example: 

E L/y/ie / 
Mary, Johnni e an d Jil l 
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Globals 

The commands E  (Exchange), A  (After), and B  (Before) onl y work on one 
line. Eac h occurrenc e o f Jack ca n b e exchange d fo r John throughou t b y 
setting u p a  globa l exchange . A  globa l exchang e comman d remain s 
active unti l i t i s cancelled . Eac h tim e a  ne w lin e i s read , an d th e strin g 
matched, the exchange i s made. So 

G E / J a c k / J o h n / 

globally exchange s Jack fo r John, and the line s that contained th e strin g 
'Jack' will appear as follows: 

John an d Jil l 
John fel l dow n 
Op John go t 

and so on 

Line Deletion  and  Insertion 

Delete -  To delete a  line, you use the D  (Delete) command followed by th e 
line number of the line you wish to remove. Fo r example, 

D5 

deletes lin e number 5. To delete the current line, typ e 

D. 

where perio d (. ) denote s th e curren t line . ( D withou t a  perio d i s a 
synonym fo r 'D.'. ) I t i s als o possibl e t o delete line s inclusivel y fro m on e 
numbered line to another. Fo r example, 

D5 7 

deletes lines 5 to 7. 
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All successive line s unti l a line containing a specific strin g can be deleted 
by the D F (Delete Find ) command. Fo r example, 

DF / f e t c h a  p a i l / 

deletes the line s 

Jack an d Jil l 
went u p th e hil l 

but stops when it reaches the lin e 

to fetch a pail of wate r 

Insert - To insert a line, you use the I  (Insert) command followed by a line 
number or accepted symbol. Fo r example, 

I. 

inserts anything yo u type on the keyboar d before the current line . Unti l 
the insertio n i s terminated , al l characters , includin g thos e use d a s 
commands, are treate d as text to be inserted. To terminate th e insertion , 
type the letter 'Z' on a line by itself. Fo r example, 

II 
Jack an d J i l l 
went u p th e h i l l 
Z 

tells EDI T to take the two lines typed before th e Z and insert them befor e 
line 1 . 

To insert the tex t of another file, you use th e I (Insert) command followe d 
by the name of the file you wish to insert in the form of a string: 

I " : B i l l / n u r s e r y - r h y m e " 

The origina l line s ar e unchange d wheneve r yo u us e a n insertio n 
command. Th e ne w line s are , fo r th e present , hav e n o lin e numbers ; i f 
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you mov e t o them, yo u wil l se e tha t the y hav e plu s sign s ( + +  + ) wher e 
the line number usually appears . 

To remov e a  lin e an d inser t a  replacement , yo u us e th e R  (Replace ) 
command. Thi s comman d i s use d i n exactl y th e sam e wa y a s th e inser t 
command; it even has the same terminator . Fo r example, 

R. 
and the y al l live d happil y eve r after . 
Z 

replaces the current lin e wit h the text typed before the Z. Notic e that th e 
text must be on a separate lin e from the Z. 

A common mistak e wit h bot h th e I  and R  commands i s t o forget t o typ e 
the Z ; if you do forget, the n nothin g appear s t o work a s EDI T thinks th e 
commands you type are just lines of text you wish to insert. 

Split an d Join 

Splitting a line -  A line can be split before or after a  string. The firs t par t 
of th e lin e bein g sen t t o output , an d th e secon d par t remainin g a s th e 
current line . 

The SB (Split Before) comman d split s the lin e befor e th e specified string . 
For example, 

SB /Jill/ 

rewrites the line 'Jack and Jill' as: 

Jack an d 
J i l l 

The S A (Spli t After ) comman d split s th e lin e afte r th e specifie d string . 
For example, 

SA /Jack / 
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rewrites the same lin e as: 

Jack 
and Jil l 

The leading space would have been lost if the split had been 

SA / J a c k / 

Joining lines - To join, or concatenate, a  line so that the beginning of the 
new curren t lin e i s th e current lin e followed b y the give n string , endin g 
with th e nex t line , yo u us e th e C L (Concatenat e Line ) command . Fo r 
example, 

CL / / 

puts a  spac e a t th e en d o f th e curren t lin e an d the n concatenate s th e 
current lin e an d the nex t lin e to make a  new, longe r current line . I f this 
command i s executed when the current line is the first lin e of the rhyme , 
the result is as follows: 

Jack an d Jil l went u p the hil l 

A repea t counte r befor e C L enable s yo u t o specif y ho w man y line s yo u 
wish t o b e concatenated : 2CL / /  cause s th e nex t tw o line s t o b e 
concatenated, 3CL/ /  the next three lines, and so on. 

2.2.3 Terminating an EDIT Session 

You can can terminate EDIT in one of two ways. First , you can use the W 
(Windup) command ; thi s allow s yo u t o kee p al l you r alteration s i n th e 
TO fil e whe n yo u leav e EDIT . Second , you can us e th e STO P command ; 
this stop s EDI T immediatel y an d throws away an y alteration s yo u ma y 
have made. Fo r example , 

w 
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W write s th e sourc e fil e bac k t o th e destination . I f ther e ar e an y 
oustanding globals , the n the y ar e execute d a s th e sourc e fil e i s rea d an d 
then written out to the destination . 

STOP 

immediately stop s whateve r comman d i s bein g executed , keep s th e 
source fil e intact , throw s awa y th e destinatio n file , an d terminate s th e 
EDIT session. All edits are then lost . 
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3.1 Tasks 
Like som e othe r moder n operatin g systems , Tripo s provide s th e use r 
with th e abilit y t o perform a  number of different jobs concurrently. Thi s 
ability t o multi-task mean s tha t single users , at one console, can act as i f 
they hav e severa l machine s a t thei r comman d a t th e sam e time . Thes e 
virtual machine s all shar e th e same screen ; a simple escape combinatio n 
enables yo u t o switc h fro m on e t o the other . Usin g thi s system , yo u ca n 
print out a file an d compile a program, while editing another file. Instea d 
of having one machin e fo r severa l people , Tripos make s th e machin e ac t 
as if it is several machine s for one person. 

Each Tripo s tas k represent s a  particula r proces s i n th e operatin g 
system. (I n fact , th e ter m 'process ' i s a  synony m fo r 'task ' an d yo u wil l 
find tha t both terms ar e used interchangeably i n this manual. ) Onl y on e 
task i s actuall y runnin g a t a  time ; othe r task s ar e eithe r waitin g fo r 
something t o happen , o r hav e bee n interrupte d an d ar e waitin g t o b e 
resumed. Fo r eac h tas k ther e i s a n associate d priorit y level . Th e tas k 
with th e highes t priorit y run s first . Lowe r priority task s ru n only whe n 
those a t a  highe r leve l ar e waitin g fo r som e reaso n -  such a s fo r data t o 
arrive from a disk or from the keyboard . 

Tripos ha s a t leas t fou r task s i n th e standar d system . Th e firs t task , 
task 1 , is the Comman d Lin e Interprete r o r CLI. This accepts command s 
and attempt s t o execut e them . Al l command s an d use r program s ru n 
under a  CLI . T o se t u p further CLIs , you ca n us e th e NEWCL I o r RU N 
command. (Se e Chapte r 1 , "Tripos Commands," of the Tripos User  's 
Reference Manual  fo r a full specificatio n o f NEWCLI and RUN.) 

The second task, tas k 2 , is the debug task. Yo u may select th e debug task 
yourself, o r you ma y fin d tha t th e syste m enter s i t fo r yo u i f somethin g 
goes wrong . Onc e i n debug , yo u ca n examin e an d alte r th e stat e o f th e 
computer and then continue program execution if all i s well . 

Task 3 and tas k 4  handle th e termina l an d th e filin g syste m o n the disk . 
If there i s mor e tha n on e dis k device , a  separate tas k i s devoted t o eac h 
one. 
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Initially anythin g yo u typ e on th e keyboar d i s directed t o the Comman d 
Line Interprete r (CLI) . Inpu t and output i s then processed by the consol e 
(terminal) handler , whic h perform s loca l lin e editin g (fo r example , 
character and line deletion) . 

To selec t anothe r task , pres s CTRL- P ( P for Process) . Thi s combinatio n 
allow yo u t o mov e fro m tas k t o task . Eac h tim e yo u pres s CTRL- P yo u 
select anothe r task . B y repeatedl y pressin g CTRL- P yo u ca n cycl e 
through all the available tasks . 

If necessary, yo u can us e th e CONSOL E comman d to change th e contro l 
combination t o something else. That is , you can choose another characte r 
to pres s wit h th e CTR L key . Yo u shoul d mak e sure , though , tha t th e 
character yo u specif y i s no t alread y use d fo r somethin g else . Fo r 
example, i t is not a good idea to exchange CTRL- P for CTRL-X; if you do, 
you'll lose the ability to cancel a line. 

Initially inpu t i s directe d t o th e CL I o n tas k 1  a s i t handle s al l 
commands. However , yo u can use th e CTRL- P combination t o connecte d 
your termina l t o other tasks . I f you us e NEWCL I t o create a  ne w task , 
then yo u ca n pres s CTRL- P t o selec t i t (yo u ma y hav e t o press CTRL- P 
several time s t o do so , though) . Whe n yo u select another CLI , you leav e 
the firs t CL I suspended. T o reselect th e initia l CL I again, press CTRL- P 
as man y time s a s i s necessar y unti l yo u retur n t o the correc t task . Yo u 
can tell whic h task i s which if you use the following PROMPT command: 

PROMPT %n > 

the prompt then includes the task number . Fo r example, 

8> 

means that you are using task 8 . Tas k 2  (debug) is easily recognized as i t 
has its own prompt, an asterisk (*) . 
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3.2 Commands to Tasks 
This sectio n describe s th e commands tha t le t you start , stop , and restar t 
a task. I t also explains how you can examine tasks . 

3.2.1 Stopping a Task 

BREAK -  The command BREA K (no t the BREA K key) , sets u p specifie d 
attention flags . Th e fla g CTRL- C i s se t b y default ; CTRL-D , CTRL-E , 
and CTRL- F ma y als o b e used . Th e resul t o f th e comman d BREA K i s 
identical t o selecting th e relevan t tas k an d pressing th e require d CTRL . 
For example, 

BREAK 7 

means set the CTRL-C (default) o f task 7 . Alternatively, selec t tas k 7  (by 
pressing CTRL-P as many times as is necessary) and then press CTRL-C, 
the effect shoul d be the same. To set the CTRL-D flag of task 5 , type 

BREAK 5  D 

ENDCLI -  Thi s comman d terminate s a n interactiv e CL I task . Tha t is , 
ENDCLI terminate s th e CL I currentl y selecte d b y th e CTRL- P 
combination. ENDCL I i s normall y use d t o en d a  CL I create d b y 
NEWCLI. I f the initia l CL I (task 1 ) is terminated, and no new one set up, 
then th e sessio n i s automaticall y ended . Yo u shoul d us e thi s comman d 
with care. 

3.2.2 Starting and Restarting a Task 

NEWCLI -  Thi s comman d create s a  ne w interactiv e CL I tas k whil e 
remaining i n th e sam e currentl y selecte d task . T o use th e ne w CLI , yo u 
must press th e CTRL-P combination a s man y time s as i s necessary unti l 
you obtai n th e correc t prompt . Onc e yo u hav e selecte d a  ne w CL I wit h 
NEWCLI an d CTRL-P, you wil l find th e current directory an d prompt i s 
the sam e a s i n your initia l CLI . Whe n a  new CL I starts u p i t announce s 
its task number, which you can then use to identify it . 
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3.2.3 Examining Tasks 

STATUS - This command displays informatio n abou t the tasks currentl y 
in existence . Th e comman d alon e produce s a  lis t o f th e tas k numbers , 
with a n indicatio n a s t o whethe r the y ar e waiting , suspended , running , 
interrupted, held , broke n o r i f thei r work  queu e i s empty . Informatio n 
about a specific tas k can also be given: 

STATUS 4 

will sho w th e stat e o f task numbe r 4 . Further argument s ca n be given to 
get fuller or more specific information . 

3.3 Patterns 
A patter n i s use d t o matc h certai n files . I t consist s o f severa l specia l 
characters whic h hav e certai n meanings , an d an y othe r character s 
which match themselves. The special characters are as follows : 

' ( ) ? % # ! 

The prefix '  is used to remove th e specia l effec t o f any of these character s 
and caus e the m t o matc h themselves . Fo r instanc e ' ? matches ?  and " 
matches'. The action of the special characters is as follows: 

? matche s any single characte r 
% matche s the nul l strin g 
# <  p > matche s an y numbe r o f occurrences o f the patter n 

< p > 
< p l > < p 2 > matche s a  sequenc e o f pattern < p l > followe d b y 

< p 2 > 
< p l > | < p 2 > matche s i f either pattern < p l > o r pattern < p 2 > 

match 
() ar e used to group patterns togethe r 
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A#BC matche s AC, ABC, ABBC, and so on 
A#(B|C)D matche s AD, ABD, ABCD, and so on 
A?B matche s AAB, ABB, ACB, and so on 
A#?B matche s AB, AXXB, AZXQB, and so on 
'?#?'# matche s ?#, ?AB# , ??## , an d so on 
A(B|%)#C matche s A, ABC, ACCC, and so on 

This i s rathe r complicate d but , onc e mastered , allow s LIS T an d othe r 
commands to be used with extreme flexibility.  Fo r example, 

LIST .-bil l PAT doc#?(x|y ) 

means "Examin e th e director y :bill , printin g informatio n o n files whic h 
start 'doc' and which end with either 'x ' or 'y'." 

Many command s tak e pattern s a s arguments , som e example s usin g 
familiar commands appear below. For instance, to copy all the files in the 
current directory which start 'test-' to the disk device 'dfl:' , typ e 

COPY test-# ? t o dfl : 

Deleting files i s always dangerous. I f many have to be deleted it is easy t o 
suffer fro m 'finge r factor' , o r cheerfull y continuin g t o eras e file s tha t 
should be kept . To avoid accidentally deletin g to o many files , yo u shoul d 
consider carefull y an y patter n se t u p fo r deletio n befor e yo u us e it . A n 
example of its use might be as follows: 

DELETE t#?/#?(l|2 ) 

which means: 'delete al l files endin g in 1  or 2 in directories startin g wit h 
t.' Thi s i s usefu l t o clea r ou t th e temporar y director y :T . Th e mor e 
cautious user can always check with LIS T before using DELETE . 

You d o no t hav e t o understan d th e us e o f pattern s t o us e Tripos . 
However, they can save you a lot of typing. 
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3.4 Command Files 
This sectio n provides additional example s fo r the C command. Althoug h 
C comman d file s ca n b e simple , the y ca n als o b e highl y complex . Th e 
examples i n this chapter show just how sophisticated they can be. 

3.4.1 Example 1 

This exampl e show s paramete r substitutio n b y keywor d nam e and/o r 
position. 

The .KE Y (o r .K ) statemen t supplie s bot h keyword name s an d position s 
in command files . I t tell s C  how many parameter s t o expect and how t o 
interpret them . I n othe r words , .KE Y serve s a s a  "template " fo r th e 
parameter value s yo u specify . Onl y on e .KE Y statemen t i s allowe d pe r 
command file . I f present, i t should be the first command line in the file . 

When yo u ente r a  comman d line , Tripo s resolve s paramete r 
substitutions fo r th e keyword s i n tw o ways : b y specificatio n o f th e 
keyword i n fron t o f th e parameter , an d b y th e relativ e position s o f th e 
parameters in the line. Keywor d name substitution takes precedence . 

For example, the following KE Y statement : 

.KEY f l a s h , p a n 

tells Tripo s t o expec t tw o paramete r substitutions , <  flash > an d 
< p a n > . (Th e angl e bracket s indicat e th e keywor d valu e t o b e 
substituted at execution time. ) 

Suppose you enter the following command line: 

C DEMO l pa n soraenam e f l a s h othernam e 

The valu e "othername " i s assigne d t o <  flash >, an d th e valu e 
"somename" is assigned to < p a n > . 
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You ca n omi t th e keywor d name s i f th e paramete r substitution s ar e i n 
the orde r give n i n th e .KE Y statement . Fo r example , th e followin g 
statement i s equivalent to the preceding one: 

C DEMO l othernam e somenam e 

This i s becaus e th e value s correspon d t o th e keywor d orde r specifie d i n 
the .KEY statement . 

You ca n als o mi x th e tw o method s o f paramete r substitution . Suppos e 
you have a .KEY statement with several parameters , as follows : 

.KEY wordl,word2,word3,word 4 

The C file processo r remove s paramete r name s fro m the inpu t line to fil l 
the meaning s o f any keywor d value s i t finds . Then , with any remainin g 
input, i t fill s th e leftove r keywor d position s accordin g t o th e positio n o f 
the input value . 

For example: 

C DEMO 2 word 3 cc c word l aa a bb b dd d 

The processo r assign s cc c t o <word3> , aa a t o <  wordl > , an d ha s tw o 
parameters lef t over . Scannin g from lef t t o right in the .KE Y statement , 
it find s tha t <word2 > i s stil l unassigned . Thus , <word2 > get s th e 
next inpu t word , bbb. Finally , <  word4> hasn' t been assigned either , s o 
it gets the last input word, ddd. 

You ca n indicat e specia l condition s fo r paramete r substitution , a s 
follows: 

.KEY namel/a , name2/a , name3 , name4/ k 

The "/a " indicates tha t a value mus t be supplied to fill th e parameters for 
namel an d name2 . Value s fo r name 3 an d name 4 ar e optional , thoug h 
the 7k " indicate s tha t <name4 > (i f supplied) mus t b e preceded b y th e 
explicit keyword "name4. " For example: 
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C DEM0 3 fe e fi e fo e name 4 fu m 

If th e use r doe s no t suppl y a  require d paramete r (suc h a s name l o r 
name2 in the preceding example), C issues an error message . 

As a n exampl e o f th e us e o f th e / k option , suppos e yo u hav e create d a 
command-file name d COMPIL E an d i t let s yo u optionall y specif y a  fil e 
name t o which a  printout o f th e compilatio n i s t o be directed. You r .ke y 
statement might read: 

•key c o m p i l e w h a t / a r p r i n t f i l e / k 

If a user enters a line such as: 

C COMPILE m y f i l e PRINTFIL E myprin t 

the command-file say s th e keyword PRINTFILE i s optional an d need no t 
be supplied , bu t i f used , ther e mus t b e a  valu e entere d alon g wit h it . 
Thus th e abov e lin e i s correct , sinc e myprin t i s specifie d a s th e targe t 
output file. 

3.4.2 Example 2 

This exampl e demonstrate s ho w yo u ca n assig n defaul t parameter s an d 
different bracke t characters. 

Note: the following example can be executed as a batch file. 

.KEY word l 

The .DE F directive establishe s a  default valu e fo r a keyword i f the use r 
does no t specif y a  valu e o n th e comman d line . T o detec t a n unsupplie d 
parameter value , yo u can compar e i t t o " " (two double-quotes i n a  row) . 
You must perform thi s comparison before executing any .DE F statemen t 
in the command file. 

You ca n assig n default s i n eithe r o f tw o ways . Th e firs t wa y require s 
that you specify th e default ever y tim e you referenc e a  parameter, usin g 
the "$ " operator. 
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For example, in the following statement : 

ECHO "<wordl$defwordl > i s th e d e f a u l t fo r Wordl. " 

"defwordl" i s th e defaul t specifie d fo r word l an d is printe d whe n th e 
above statemen t executes . Th e second wa y is t o define a  defaul t once . 
For example, with the following assignment : 

.DEF word l "defwordl " 

you can execute the following statement : 

ECHO "<wordl > i s th e d e f a u l t fo r Wordl. " 

The output of both of the above ECHO statements wil l be: 

defwordl i s th e d e f a u l t fo r Wordl . 

Note that a second use of .DEF for a given parameter has no effect : 

.DEF word l "  Ne w d e f a u lt " 
ECHO "<wordl > i s STILL th e d e f a u l t fo r Wordl. " 

(The firs t assignment , "defwordl " wil l b e substitute d fo r word l a t 
execution time. ) 

Wherever C  finds enclosin g angl e brackets , it looks within them to see if 
it can substitute a parameter. A n unsupplied paramete r wit h no default 
becomes a "null" string. 

Suppose yo u wan t t o us e a  strin g tha t contain s th e angl e bracke t 
characters, <  an d >  .  Yo u can use the directives .BR A and .KET t o 
define substitutes for the bracket characters. Fo r example , 

ECHO "Thi s l i n e doe s NOT p r i nt <angle > b r a c k e t s . " 
. BRA { 
.KET } 
ECHO "Thi s l i n e DOE S p r i n t <angle > b r a c k e t s . " 
ECHO "The d e f a u lt fo r word l i s { w o r d l } . " 
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3.4.3 Example 3 

This exampl e demonstrate s file  cop y simulatio n showin g comman d file 
structures. 

The I F statement let s you peform test s an d cause different action s base d 
on the results of those tests . Amon g the possible tests are testing string s 
for equalit y an d testin g t o se e i f a  fil e exists . Yo u ca n us e a n ELS E 
statement wit h a n I F t o specif y wha t shoul d b e don e i n cas e th e I F 
condition i s no t true . Th e ELS E statement , i f used, i s considered a  par t 
of the IF statement block. A n ENDIF terminates an IF statement block . 

The exampl e program s belo w als o us e a  SKI P statement . Th e SKI P 
statement let s you skip FORWAR D ONL Y withi n your command-fil e t o 
a labe l defined by a LAB statement . 

The IF...ENDI F structur e i s illustrate d b y th e followin g shor t example . 
It i s generall y a  good idea t o test fo r keyword s tha t might b e omitted, or 
might be entered as null ("") in quotes, as shown below: 

IF "<wordl> " EQ "usage " 
SKIP USAG E 

ENDIF 
IF "<word2> " E Q " " 

SKIP USAG E 
ENDIF 
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The first  ECH O statement causes the processor to look for the paramete r 
substitution fo r "angle, " sinc e that' s th e curren t meanin g o f th e angl e 
bracket characters . Sinc e "angle " wasn' t include d i n th e .KE Y 
statement, th e processo r substitute s th e nul l strin g fo r it . Then , afte r 
the .BR A an d .KE T directive s redefin e th e bracke t characters , th e 
second ECHO statement prints the characters : 

This lin e DOE S prin t <angle > brackets . 

The thir d ECH O statemen t illustrate s tha t th e brace s (  {  and }  )  no w 
function to enclose keywords for the purpose of parameter substitution . 
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Enclosing your parameter substituition word s in double-quotes withi n I F 
statements prevents C from reporting an error if the keyword is omitted. 

If you omit the double quotes and the valu e i s not supplied, the result ca n 
be a line that reads: 

IF EQ "usage " 

This produce s a n error , becaus e th e tw o operator s I F an d E Q ar e 
adjacent. Usin g doubl e quote s aroun d th e keywor d replacemen t 
indicators results in a line that reads: 

IF " " EQ "usage " 

which is legal . 

You can us e NO T i n a n I F statement t o revers e th e meanin g o f the tes t 
you perform. Fo r example: 

IF NOT exist s <from > 

There ca n b e nothin g o n th e I F lin e othe r tha n th e tes t condition ! Fo r 
example, the following i s incorrect : 

IF <something> E Q tru e SKI P DON E 

The correct form of the above statement i s as follows: 

IF <something> E Q "true " 

SKIP DON E 
END IF 

As th e exampl e abov e shows , th e strin g constan t teste d fo r nee d no t b e 
enclosed i n double-quotesi n th e precedin g example , eithe r "TRUE " o r 
TRUE is acceptable. 

As shown in the sample command file below , IF statements can be neste d 
so tha t command s ca n b e execute d base d o n multipl e tru e statements . 
Note tha t C  lets yo u inden t t o mak e th e nestin g o f IF statement s mor e 
readable. 
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The followin g sampl e comman d fil e simulate s a  fil e copyin g utilit y tha t 
illustrates certai n usefu l structure s i n a  comman d file : 
IF...[ELSE]...ENDIF, LAB , and SKIP. 

.KEY from , to 
IF "<from> " e q "" 
being supplied . 

SKIP usag e 
ENDIF 
IF "<to> " e q "" 
being supplied . 

SKIP usag e 
ENDIF 

Assign paramete r lis t 
Check fo r a FROM fil e 

No file , sho w use r ho w to use. 

Check fo r a TO file 

No file , sho w use r ho w to use. 

IF NOT exists <from > ?  Check i f FROM fil e 
; doesn' t exis t 

ECHO "Th e FROM fil e you selected (<from>) " 
ECHO "coul d no t be found. " 
ECHO "Pleas e use the DIR or LIST command " 
ECHO "  and try again." 
SKIP DON E ;  Note: We can SKIP out of an IF. 

ENDIF 

IF exist s <to > ;  Chec k i f TO file exists . 
IF "<o> " EQ "O" ;  Di d the user suppl y "O" 

on the line ? 
copy fro m <from > t o <to> 
ECHO "Replace d fil e name d <to > wit h a copy of 
ECHO "  file name d <from>. " 
ECHO "Reques t fulfilled. " 

ELSE 
ECHO "Comman d overwrite s a n existing fil e " 
ECHO "ONL Y i f the O parameter i s specified. " 
ECHO "Reques t Denied " 
SKIP usag e ;  Explai n ho w to use this fil e 

ENDIF 
ELSE 

ECHO "cop y fro m <from > t o <to>." 
ENDIF 
SKIP DON E 
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LAB usag e 
ECHO "cp : usage.... " 
ECHO "Th e following cop y form s are supported:" 
ECHO "  x  cp FROM sourcefil e T O destinationfile " 
ECHO "  x  cp FROM sourcefil e destinationfile " 
ECHO "  x  cp sourcefile TO destinationfile " 
ECHO "  x  cp sourcefile destinationfile " 
ECHO "  x  cp TO destinationfile FRO M sourcefile " 
ECHO "  x  cp sourcefile destinationfil e 0" 
ECHO "  x  cp FROM sourcefil e T O destinationfile 0" 
ECHO "  x  cp 0 FROM sourcefil e TO destinationfile " 
ECHO "where : x is short fo r Ccp is the name of" 
ECHO "thi s comman d file , and *"0*" means " 
ECHO "'overwrit e existin g file'. " 

LAB DON E 

3.4.4 Example 4 

This example provides a sample looping batch file . 

The SKI P comman d allow s onl y forwar d jumps . T o creat e a  loo p 
structure withi n a  comman d file , us e C  iteratevely . Tha t is , us e th e C 
command withi n th e fil e itsel f t o sen d executio n backward s t o a  label . 
The following executable example illustrates looping . 

;This fil e display s fiv e messages : 
;"This prints onc e at the start. (pl,p2) " 
;"Loop numbe r I." 
;"Loop numbe r II." 
;"Loop numbe r III." 
;"This print s onc e at the end. (pl,p2) " 

.KEY pi,p2,loopcnt,looplabe l 
FAILAT 2  0 
IF NOT "<looplabel>" E Q "" ;  Called wit h label ? 

SKIP <looplabel > ;  Yes, then loop . 
ENDIF 
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ECHO "Thi s print s onc e a t th e start . (<pl>,<p2>) " 

; === = star t o f loo p === = 
LAB lst-loo p 
IF "<loopcnt> " E Q "III " ;  finished looping ? 
p 

SKIP loopend-<looplabel > ;Yes , unwind . 
END IF 
ECHO "Loo p numbe r <loopcnt>I. " ;G o 'backwards ' 
; i n thi s fil e 

C. loop.sampl e "<pl> " "<p2> " <loopcnt> I lst-loo p 

LAB loopend—<looplabel > 
IF NOT "<loopcnt> " E Q " " 

SKIP EXI T 
ENDIF ;  === en d o f loo p === = 
ECHO "Thi s print s onc e a t th e end . (<pl>,<p2>) " 

LAB EXI T 

3.5 Command Paths 
The ful l descriptio n o f a  particula r director y o r fil e i s calle d it s path ; i t 
describes th e complet e hierarch y fro m th e roo t (: ) throug h t o tha t 
directory o f file . I n othe r words , i t describe s th e 'path ' you hav e t o g o 
along in order to find that directory or file. 

When you us e a  command, Tripo s look s for i t firs t i n C: and, i f it canno t 
find i t there , i t the n look s fo r i t i n you r curren t directory . Yo u can , 
however, specif y furthe r directorie s fo r Tripo s t o search . I n fact , th e 
PATH comman d no t only allows you to specify exactl y whic h directorie s 
Tripos shoul d search , bu t i t als o let s yo u specif y th e orde r i n whic h i t 
should search them. 

You may wish to add to the default list . Thi s can be done by typing 
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PATH AD D 
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followed by between one and ten names. Fo r example, 

PATH ADD :co m :mary/command s :fred/command s 

adds these thre e directories after th e currently se t ones, and in the order 
given (that is, :com is searched before :mary/command , which is searche d 
before :fred/commands) . 

To replac e th e entir e searc h list , omi t th e keywor d AD D whe n yo u lis t 
the director y names . T o clea r th e list , yo u giv e th e comman d wit h n o 
arguments; that is, you set the command path search list to nothing. 

If you wish to find out the directories i n the list , give the keywor d SHO W 
after the command; for example, 

PATH SHO W 
> c : bill :co m :mary/command s :fred/command s 

3.6 Startup Sequence 
Sequence file s ar e hel d i n th e sequenc e librar y o n th e logica l devic e S: ; 
they contain command sequences . On e sequence file tha t you will almos t 
certainly us e i s S:startup-sequence. Thi s fil e set s up all your own defaul t 
commands whe n yo u startu p Tripo s o n you r computer . Fo r example , i t 
can se t you r defaul t CONSOL E parameter s an d you r defaul t termina l 
type: 

VDU TV I 
CONSOLE PAG E ON AUTL N OF F 
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3.7 Errors 
When a command fail s it returns a failure code and sends a brief messag e 
to th e terminal . Mor e informatio n abou t wha t ha s gone wron g ca n be 
obtained by using the command WHY. 

The comman d FAUL T accept s a  failure cod e (als o variousl y know n as a 
return, fault , o r erro r code ) a s a n argumen t an d return s it s 
corresponding message . Yo u can specify u p to ten codes a t a time . Fo r 
example, 

FAULT 22 221 218 

displays the messages for faults 22, 221 and 218. 

If you r comman d fails , us e FAULT o r WHY. I f you are still confused , 
you can look up the error in Appendix A, "Error Codes and Messages," in 
the Tripos User's  Reference  Manual.  Thi s appendi x suggest s 
what migh t hav e gon e wron g an d supplies a  possibl e cours e o f action. 
Not all errors are recoverable, however . 
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Glossary 

Arguments 
Additional informatio n supplie d to commands. 

Character pointe r 
Pointer t o th e lef t edg e o f a  lin e windo w i n EDIT . Yo u us e i t t o 
define th e part of a line that EDIT may alter . 

Character strin g 
Sequence of printable characters . 

Command 
An instruction you give directly to the computer . 

Command Line Interpreter (CLI) 
A process that decodes user input . 

Console handle r 
See terminal handler . 

Command template 
The method of defining the syntax for each command. 

Control combinatio n 
A combination o f the CTRL key and a letter or symbol. Th e CTRL 
key is pressed down while the letter or symbol i s typed. I t appears 
in the documentation, for example, in the form CTRL-A. 

Current cursor positio n 
The position the cursor is currently at . 

Current directory 
This i s eithe r th e roo t director y o r th e las t director y yo u se t 
yourself in with the command CD. 

i 
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Current drive 
The dis k driv e tha t i s inserte d an d declare d t o b e current . Th e 
default i s SYS:. 

Current lin e 
Either th e lin e tha t EDI T ha s i n it s han d a t an y tim e o r the lin e 
pointed at by the cursor in ED. 

Current string alteration command 
An instruction that changes the current string . 

Delimiter character s 
Characters use d a t th e beginnin g an d en d o f a  characte r string ; 
that is, characters that define th e limits of the string . 

Destination fil e 
File being written to. 

Device nam e 
Unique nam e given to a device (for example, DFO : - floppy drive 0). 

Directory 
A collection of files. 

Editing commands 
Commands inpu t fro m th e keyboar d tha t contro l a n editin g 
session. 

Extended mode 
Commands appear on the command line and are not executed unti l 
you finish  th e command line . 

File 

A collection of related data. 

Filename 
A name give n to a file for identification purposes . 
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Immediate mod e 
Commands are executed immediately . 

Keyword 

Arguments to commands that must be stated explicitly . 

Line windows 

Parts of line for EDIT to execute subsequent commands on. 

Memory 
This i s sometime s know n a s store an d i s wher e a  computer store s 
its data and instructions . 

Multi-processing 
The executio n o f two or mor e processe s a t th e sam e time , rapidl y 
switching fro m on e t o th e othe r accordin g t o a  stric t orde r o f 
priority. 

Output queue 

Buffer i n memory holding data before being written out to file. 

Priority 

The relative importance o f a process. 

Process 

A job requested by the operating system or the user; see also Task 

Qualifiers 
Characters tha t specif y additiona l condition s fo r th e contex t i n 
string 

Qualified strin g 
A string preceded by one or more qualifiers . 

Queue 
- see Output queue. 

Root directory 
The to p level i n the filing system . File s and directories within th e 
root directory have their names preceded by a colon (:). 
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Sequential file s 
A fil e tha t ca n b e accesse d a t an y poin t b y startin g a t th e 
beginning and scanning sequentially unti l the point is reached . 

Source fil e 
File being read from. 

Syntax 

The format or 'grammar' you use for giving a command. 

Task 
A task i s anothe r nam e fo r a process. Task s are numbere d from 1 
onwards: tas k 1  i s th e initia l CL I task , tas k 2  i s th e debu g task , 
and so on. T o select the next available task , press CTRL-P. 

Terminal handle r 
A process handling input and output from the terminal or console. 

Volume nam e 
The unique name associated with a disk. 

Wildcard 
Symbols used to match any pattern . 

I V 
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"(double quote ) 1.3 , 1. 9 
| 3. 4 
# 3 . 4 
%3.4 
'3 .4 
0 3. 4 
• (aster isk) 1.3 , 1 .4 ,1 .11 ,2 .7 ,2 .2 0 
+ (plus) , us e o f l . 2 9 , 2.2 0 
- (minus), us e o f 2.2 0 
. (period), us e o f 2.20, 2.2 6 
. 7 1 . 6 
.A 1. 6 
/ ( s lash) 1 .5 ,1 .6 ,1 .3 2 
/A 1.3 2 
/K 1.3 2 
/ S 1 . 3 2 
: (colon) 1 .6 ,1 .7 ,1 .12 ,1 .1 4 
:T 1.14 , 3. 5 
; (semicolon) 2.1 8 
< 1.2 9 
> 1.2 9 
= (equals ) 1.3 0 
? 1.33,3. 4 

A 2 .13 ,2 .2 5 
After, inser t 2.2 5 
Altering tex t 2.1 3 
Argument templat e 1.3 3 
Arguments 1.30-3 3 
Arguments , pattern s a s 3. 5 
Arguments , require d 1.3 2 
ASSIGN 1.1 5 
Asterisk (* ) 2 .7 ,2 .2 0 
Attention flag s 1.30 , 3. 3 
Attention interrup t level s 1.30 , 3. 3 
AUX: 1.1 0 

B 2 . l l , 2 . 2 3 , 2 . 2 5 
BACKSPACE 1. 2 
Backwards find  2 .11 , 2 .12 ,2 .22 , 2.2 3 
Badargs 1  3 3 
Basic us e o f EDIT 2.1 8 
BE 2.9 , 2.1 0 
Before, inser t 2.2 5 
Beginning o f l ine, mov e t o 2. 3 
Beginning o f l ine qualificatio n 2.2 3 
BF 2 .11 ,2 .12 , 2.22 , 2.2 3 
Block marker s 2.9 , 2.1 0 
Blocks 2.9 , 2.1 0 
Bottom of ED file , mov e t o 2.1 1 
BREAK 1.30,3. 3 
Broken task s 3. 4 
BS 2 .9 ,2 .1 0 

C 1.13 , 1.29 , 1 .30 ,2 .17 ,3 . 6 
C: 1.12 , 1.13 , 1.1 4 

CD 1.6 , 1 .17 ,1 .21 ,1 .22 , 1.34 , 1.3 5 
CE2 .11 
Changes o n th e current lin e 2.2 4 
Changing th e proces s selecto r 3. 2 
Character, eras e -  see BACKSPAC E 
Characters 1. 3 
CL 2 .11 ,2 .28 , 2.2 9 
CLI 1.1,1.2 , 1.15 , 1.28 , 1 .29,1.30 , 

3 . 1 , 3 . 2 , 3 3 
Command (various ; see below ) 

-arguments 1.30 , 1.3 2 
- fai lure 1.2 9 
- f i l e s 1.29 , 2 .17 ,3 .6-1 4 
-I /O 1.2 9 
- keywords 1.3 0 
- l ine 2. 7 
- Lin e Interprete r -  see CL I 
- l ine , E D 2 . 2 
- line , erase -  see CTRL- X 
- line , extending a  1.2 9 
- line , terminatin g a  1.2 9 
- names 1.1 5 
- paths 3.1 4 
- patterns 3. 4 
- separator 2.1 8 
- sequence interrup t (CTRL-D ) 
1.30 
- template 1.30 , 1 .32.1.3 3 

Commands director y 1.1 3 
Commands t o task s 3. 3 
Commands, executin g 1.1 5 
Comments 1. 9 
Concatenate l ine s 2.28 , 2.2 9 
Concurrency 3. 1 
Connecting th e termina l t o other task s 

3.2 
CONSOLE 1 .21 ,2 .4 ,3 .2 ,3 .1 5 
Console handle r 1.2 , 2 .1 , 3. 2 
Control combination s 1.2,1.3 0 
Control o f output 1. 2 
COPY 1 . 1 0 , 1 . 1 1 , 1 . 1 8 , 1 . 1 9 , 1 . 3 5 , 3. 5 
Copyingf i les 1.1 8 
Correcting error s 1. 2 
Correcting mistake s 1. 2 
CR2.11 
Creating a  directory 1.2 3 
C S 2 . 1 1 
CTRL-B 2.5 , 2.1 4 
CTRL-C 1 .25 ,1 .30 ,3 . 3 
CTRL-D 1.30 , 2.6 , 3. 3 
CTRL-E 1 .30 .2 .3 ,3 . 3 
CTRL-F 1.30 . 3. 3 
CTRL-G 2 .6 ,2 .1 3 
CTRL-H 2. 3 
CTRL-I 2. 4 
CTRL-J 2. 3 
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CTRL-K 2. 3 
CTRL-N 2.5 , 2.1 4 
CTRI.-0 2. 5 
CTRL-P3.2, 3. 3 
CTRL-Q 1.2 1 
CTRL-R2 3 
CTRL-S 1.2 1 
CTRL-T 2. 3 
CTRL-U 2.6 , 2.1 1 
CTRL-V 2. 6 
CTRL-X 1.2 ,2 .1 , 2. 3 
CTRL-Y 2. 5 
C T R L - U . 2 , 1 . 1 1 , 1.3 5 
CTRL-I2.3 
Current command interrup t (CTRL-C ) 1  3 0 
Current device 1. 7 
Current directory 1.6 , 1.7 , 1.17 , 1.23 , 

1.34 
Current drive 1. 7 
Current lin e 2 . 1 9 , 2 . 2 0 
Cursor contro l 2 .3 , 2.1 1 
Cut and past e 2.1 0 

D 2 . 1 4 , 2 . 2 6 
DATE 1 .26 ,1 .28 ,1 .2 9 
Date, sett ing th e 1.26 , 1.27 , 

1.28 
DB2 .10 
DC 2.1 4 
Debug tas k 3. 1 
DEL 1. 2 
DEL CHA R 2. 5 
DEL LIN E 2. 5 
DELETE 1.21 , 1 .22 ,1 .32 , 2  7 , 3. 5 
Delete 2 .5 ,2 .10 , 2.14 , 2.2 6 

-block 2.1 0 
- character 2.1 4 
- find  2.2 6 
- from cursor 2. 5 
- l ine 2.5 , 2.14 , 2.2 6 
- word 2. 5 

Deleting 1 .2 ,1 .21 , 1 .22,1 .25 , 3. 5 
-directories 1.22 , 1.2 5 
-f i les 1 .21,1 .25 , 3. 5 

Deletion key s 2. 5 
Delimiters 2 . 7 , 2 . 1 0 , 2 . 2 2 
DEOL2.5 
Destination file  2.16 , 2.2 9 
Device name s 1.8 , 1.1 0 
Device, sett ing th e curren t 1. 7 
Devices, logica l 1.1 2 
Devices, physica l 1.1 2 
DEVS. 1 .12,1.1 4 
DEVS:VDL"2.1 
DP" 2.26 
DIR 1.10 , 1.24 , 1  2 5 

Directories, delet in g 1.2 2 
Directory 1.4 , 1.5 , 1.6 , 1.12 , 1.22 , 

1.24. 1.3 4 
-conventions 1.1 2 
- names 1.5 , 1. 6 
- nesting 1. 5 
- structure 1.4 , 1.3 4 

Directory, l istin g file s i n a  1.2 4 
Directory, makin g a  n e w - s e e MAKEDI R 
Disk 1.1 , 1.4 , 1 .7 ,1 .10 .1 .2 8 

- drive 1. 1 
- names 1.7 , 1.1 0 
- sharing 1. 4 
- structure validatio n (restar t 
process)1 .28 

Displaying a  fiie  1.2 5 
DO (ED) 2.1 5 
Down 2. 3 
Drive nam e 1. 7 
Dummy devic e 1.1 0 

E 2.12 , 2 .13 , 2.23 , 2.24 , 2.2 5 
ED 1 .23 ,2 .1 ,2 .2 ,2 .8 , 2 .16 ,2 .1 9 

- command lin e 2. 2 
- commands, extende d 2. 2 
- commands, immediat e 2. 2 

ED, terminat in g 2. 8 
EDIT 1 . 1 1 , 1 . 2 3 , 2 . 1 , 2 . 1 6 

- destination file  2.1 6 
- source file  2.1 6 

Editing i n a  background tas k 2.1 7 
Editing l ine s locall y 1. 2 
Editors 1.1 4 
End interactiv e CL I tas k 3. 3 
End of ED file,  mov e t o 2.1 1 
End-of-file indicato r -  see CTRL- \ 
End-of-line qualificatio n 2.2 3 
End-of-line, mov e t o 2.3 , 2.1 1 
End-of-screen, mov e t o 2. 3 
EN DC LI 1.1,3. 3 
Entering dat a 1.3 5 
Entering E D 2.1 , 2. 2 
Entering EDI T 2.1 6 
E Q 2 . 1 2 
Erase comman d lin e -  see CTRL- X 
Erasing mistake s 1. 2 
Errors 3.1 6 
ESCAPE 2.7 , 2 . 8 , 2 . 9 , 2 . 1 0 , 2 . 1 1 , 

2.14 
Escape combination s 3. 1 
Examining files  1.1 7 
Example sessio n 1.3 4 
Examples o f patterns 3. 4 
Exchange 2.11 , 2.12 , 2.2 4 
Exchange an d quer y 2.1 2 
Executing comman d file s 3.6 , 3.7 , 3.8 , 

!1 
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3 . 9 . 3 . 1 0 , 3 . 1 1 , 3 . 1 2 . 3 . 1 3 , 3.1 4 
Executing Tripos commands i n El ) 2.1 5 
Extended command s 2.2 , 2 .6 ,2 .7 , 2 .11 . 

2.18 

F 2.11 , 2.18, 2 . 21 ,2 .22 ,2 .2 3 
FAILAT 1.2 9 
Failure o f commands 1.2 2 
FAULT 3.1 6 
Filename 1.3,1. 6 
File pat h 1 .5 ,1 .17 ,1 .1 8 
File specificatio n -  see Fil e Pat h 
FILENOTE 1. 9 
Fi les 1. 3 
F i l ingsys tem 1 .1 ,1 .3 ,1 .5 ,1 .6 , 3. 1 
Find blank lin e 2.2 4 
Find string 2 . 1 1 , 2 . 2 1 , 2 . 2 3 
Finger facto r 3. 5 
First tas k 3. 1 
FORMAT 1.1 4 
Fourth tas k 3. 1 

GE 2.2 5 
Getting out of ED 2. 8 
Globals 2 .25 ,2 .2 9 
Group patterns togethe r 3. 4 

Hard disk 1.1 4 
HDO: 1.1 4 
Held task s 3. 4 
Helpf?) 1.3 3 
HOME 2. 3 
Horizontal scroll in g 2.3 , 2. 4 

12 .13 ,2 .27 
IB 2. 9 
IF 2 1 0 
Immediate command s 2 .2 ,2 .7 , 2.1 1 
Information abou t task s 3. 4 
INPUT 1.2 3 
Input and output (I/O ) 3. 2 
INS CHAR 2. 5 
Insert 2 . 4 , 2 . 9 ,2 10 , 2.13, 2.26 , 

2.27 
- before 2.2 5 
- block 2. 9 
-file 2.1 0 
- from fil e 2.2 7 
- line 2.26 , 2.2 7 
- new lin e 2.1 3 
- text i n E D 2. 4 

Installation 2. 1 
Interactive CL I tas k 3. 3 
Interactive command s 1.1 6 
Interactive l istin g 1.2 5 
Interrupted task s 3. 4 

Interrupts 1.3 0 

J 2 . 1 4 
Join l ine s 2.14 , 2.2 8 

Keyword 1.30 , 1.3 1 
- arguments 1.3 1 
- a s a  switc h 1.3 2 
-qualif iers 1.3 2 
- s y n o n y m s 1.3 0 

L 2 . 2 5 
L: 1 .12,1 .1 3 
Last 2.2 5 
L C 2 . 1 3 
Left, mov e cursor 2 .3 ,2 .1 1 
Letter case , us e o f 1. 2 
Levels o f attention interrup t 1.3 0 
Library director y 1.1 3 
Line deletion 2.2 6 
Line edit ing 2.5 , 3. 2 
Line edit ing , loca l 1. 2 
Line edito r (se e als o EDIT ) 2.1 , 2.1 6 
Line insertio n 2.2 6 
Line lengt h 2. 4 
Line number s 1.20 , 2 .19 ,2 .2 7 
Line, erase -  see CTRL- X 
LIST 1 .9 ,1 .17 ,1 .24 ,1 .34 , 1.35 , 3. 5 
Listing directories 1.24,1.2 5 
Listing file s 1 .17,1 .2 4 
Local l in e edit ing 1 .2 ,2 .5 ,3 . 2 
Logical device s 1.1 2 
Lowercase 1 .2 ,2 .13 ,2 .1 9 

M 2 . 1 9 
M* 2.2 0 
M + 2.2 0 
M- 2.2 0 
M. 2.2 0 
MAKEDIR 1.10,1.2 3 
Making a  ne w director y 1.2 3 
Margins 2. 4 
Match patter n 3. 4 
Match th e nul l strin g 3. 4 
Maximum lin e widt h 2.1 8 
Maximum numbe r o f l ines hel d 2.1 8 
Merging file s 2.1 0 
Minus (-) , us e o f 2.2 0 
Mistakes, correction/erasur e 1. 2 
M O U N T 1.1 0 
Move bac k a s fa r a s possibl e 2.2 0 
Move bac k i n EDI T 2.1 6 
Move betwee n processe s (tasks ) 3. 2 
Move bloc k 2. 9 
Move curso r (ED ) 2.3 , 2.1 1 

- d o w n 2. 3 
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left 2.3 , 2.1 1 
right 2  3 , 2.1 1 
to end of lin e 2.3 , 2.1 1 
to end o f file 2  1 1 

- to end o f screen 2. 3 
- to next wor d 2. 3 
- to previous wor d 2. 3 

to start o f line 2.3 , 2.1 1 
to to p of file  2.1 1 

- to to p of screen 2. 3 
- u p 2. 3 

Move t o 2.11 2 .19 ,2 .20 ,2 .2 1 
- current lin e 2.2 0 
- e n d o f file  2.2 0 
- last lin e i n current memor y 
2.20 
- l i n e 2 .19 ,2 .2 0 
- next lin e 2.2 1 
- previous lin e 2 .11 ,2 .2 1 

Multi-processing 1. 1 
Multi-task 3. 1 
Multiple E D commands 2. 7 

N 2 .20 ,2 .21 , 2.2 3 
Nest ing o f directories 1. 5 
New CL11.28 , 3. 3 
N e w lin e 2. 4 
NEWCLI 1 . 1 , 1 . 1 1 , 3 . 1 , 3 . 2 , 3 . 3 
Next line , mov e t o 2.20 , 2.21 , 2.2 3 
Next word , mov e t o 2. 3 
NILdevice(NIL:) 1 .10,2.1 8 
Nul l string , us e o f 2.2 4 

Open device call s 1.1 4 
Organizing informatio n 1. 4 
Output control 1. 2 
Output queu e 2.1 6 

P 2 .11 ,2 .21 , 2.2 3 
Page mod e 1.2 1 
Panic button s 1.3 0 
Parallel por t (PAR: ) 1.10,1.1 1 
Path 1. 5 
PATH 3.14 , 3.1 5 
Patterns 3.4 , 3. 5 
Period (.) , use o f 2.20, 2.22 , 2  2 6 
Physical device s 1.1 2 
PIus( +  ) , use o f 2.2 0 
Pn 2.1 8 
Positional argument s 1.3 1 
Precisely 2.2 3 
Previous line , mov e t o 2 . 1 1 , 2 . 2 1 , 

2.23 
Previous word , mov e t o 2. 3 
Priority 1 .1 ,1 .28 , 3. 1 
Process -  see als o Tas k 

Process selecto r (CTRL-P ) 3. 2 
Process, changing 3. 2 
Processes 1.1 . 1.2 8 
Processes, mov e betwee n 3. 2 
Prompt 1.15,1.16 , 1.2 9 
PROMPT 1.16, 3 2 

Q 2 . 8 
Qualified command s 2. 7 
Qualified string s 2.2 3 
Qualifiers 2.2 3 

R 2 . 2 7 
RAM devic e (RAM: ) 1.1 0 
Reading output t o the termina l 1. 2 
Redirecting command I/ O 1.2 9 
Remove specia l effec t o f character 3. 4 
RENAME 1. 9 
Repeat edit ing commands 2.2 , 2.6 , 

2 . 1 4 , 2 . 1 5 , 2 . 2 2 
Replace lin e 2.2 7 
Required argument s 1.3 2 
Restart validatio n 1.28,3.1 5 
Restarting a  task 3. 3 
RETURN 1.2 .1 .21 ,2 .4 . 2 . 7 ,2 .1 4 
Return t o immediat e mod e 2. 7 
Rewriting th e scree n 2. 6 
Right han d margin , se t 2. 4 
Right, mov e curso r 2.3 , 2.1 1 
Root directory 1 .4 ,1 .6 .1 . 7 
R P 2 . I 5 
RUBOUT 1.2 , 1.21,2. 7 
R U N 1.1 , 1.28,1.29 , 2 .17 ,3 . 1 
Running edit in g commands i n th e 

background 2.1 7 
Running task s 3. 4 

S 2 . 1 4 
S: 1 .12 ,1 .13 ,3 .1 5 
S:startup-sequence 3.1 5 
SA 2.8 , 2.2 8 
Save 2. 8 
SB 2.10 . 2  2 8 
Screen edito r 1.24 , 2. 1 
Scroll ing 2.3 , 2 .4 ,2 .5, 2.6 , 2.1 1 
Searching fo r strin g 2 .11 , 2.2 3 
Second tas k 3. 1 
Select a  ne w tas k 3. 2 
Semicolon (;) , us e o f2 .1 8 
Separating multipl e command s 2.1 8 
Sequence librar y 1.13 , 3.1 5 
Sequential processin g 2.1 6 
Serial devic e (SER: ) 1.10,1.1 1 
Set righ t han d margi n 2. 4 
Setting tab s 2. 4 
Shar inga Dis k 1. 4 

iv 
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Show bloc k 2.1 0 
SIZE 2 .1 , 2 2 
Source file  2.16 , 2.2 9 
Spaces, us e o f 2.2 2 
Special character s 3. 4 
Specification o f a file  1. 5 
Split lin e 2 .4 ,2 .14 ,2 .2 8 
Start of line , mov e cursor t o 2.1 1 
Starting a  task 3. 3 
Startup sequence 3.1 5 
STATUS 3. 4 
STOP 2 .16 ,2 .2 9 
Stop/start output t o terminal 1. 2 
Stopping a  task 3. 3 
Structure of directories 1.4,1. 5 
Sub-directories 1. 6 
Suspended task s 3. 4 
Syntax, comman d 1.3 0 
SYS: 1 .7 ,1 .12 ,1 .14 ,1 .3 4 
System date and t im e 1.26,1.2 8 
System dis k 1. 8 
System dis k roo t directory 1.1 2 
System tailorin g 2. 1 

T 2 . 1 1 . 2 . 2 4 
T: 1.1 2 
TAB 2. 4 
Tailoring your sys tem 2. 1 
Task -  see als o Proces s 

four 3. 1 
- information 3. 4 
-one 3. 1 
- selection 3. 2 
-selector(CTRL-P) 3. 2 
- starting an d restartin g 3. 3 
-stopping 3. 3 
- three 3. 1 
- two 3. 1 

Tasks, 3 . 1 , 3 . 2 , 3 . 3 , 3 . 4 
- broken 3. 4 
-commands t o 3. 3 
-held 3. 4 
- interrupted 3. 4 
- move betwee n 3. 2 
-running 3. 4 
-suspended 3. 4 
- waiting 3. 4 

Template, argumen t 1.3 0 
Temporary director y 1.1 4 
Temporary file  1.14 , 2.1 7 
Terminal handle r 1.1 , 1.2 , 3  1,3. 2 
Terminals supporte d 2. 1 
Terminating E D 2. 8 
Terminating EDI T 2.2 9 
Third tas k 3. 1 
TIME 1.2 8 

Time, set t in g th e 1.26 , 1.27 , 1.2 8 
Top of file, mov e t o 2. U 
Top of screen, mov e t o 2. 3 
TP 2.2 4 
Tripos command s i n ED , execut ing 2.1 5 
TYPE 1.20.1 .33 . 1 .36 
Typing ahea d 1. 2 
Typing tex t on th e scree n 1.2 , 1.20 , 

2.24 

U 2 . 9 
UC 2 .13 
Undoing th e las t command i n E D 2. 9 
Uppercase 1 .2 ,2 .19 ,2 .1 3 
Use o f patterns 3. 5 

Validation o f disk structur e 1.2 8 
V D U 2 . 1 
V E R 2 . 1 8 
Verification 2 .6 ,2 .1 8 
Vertical scrollin g 2 . 3 , 2 . 6 
Volume nam e 1. 8 

W 2 . 2 9 
Wait ing task s 3. 4 
W B 2 . 1 0 
WHY 1.22,3.1 6 
Windup 2.2 9 
Wn 2.18 
Work queu e 3. 4 
Work spac e (SIZE ) 2 .1 ,2 . 2 
Write bloc k 2 .10 

X 2 . 8 

Z 2.27, 2.2 8 

v 
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Chapter 1 : Tripos Command s 

This chapte r describe s th e Tripo s command s tha t ar e provide d a s 
standard. Thes e command s fal l int o severa l categories : fil e utilities , CL I 
control, comman d sequenc e control , syste m an d storag e management , 
and programmin g tools . Eac h comman d i s liste d i n alphabetica l orde r 
with a  definitio n o f its format , template , an d purpose ; a  ful l specificatio n 
of the command an d an exampl e o f its use i s also provided . 

The chapte r start s wit h a  lis t o f unfamilia r terminology . A t th e en d o f 
the chapte r ther e i s a  Quic k Referenc e Car d tha t list s al l th e command s 
according to the above categories (tha t is , by function) . 
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Tripos User' s Referenc e Commands 

1.1 Tripos Command s 

Unfamiliar Terminolog y 

In thi s manua l yo u coul d fin d som e term s tha t yo u hav e no t see n before . 
The lis t belo w includes som e commo n term s tha t ar e confusin g i f you ar e 
unfamiliar wit h them . 

Boot s tar tup . I t come s fro m th e expressio n "pullin g 
yourself u p by your bootstraps." 

Default initia l settin g or , i n other words , what happen s i f you 
do nothing . S o that , i n thi s manual , 'default ' i s use d 
to mean 'i n absence of something else. ' 

Device name par t o f a  nam e tha t precede s th e colo n (:) , fo r 
example, DFO: , SER:, AUX:, and so forth . 

File handle a n interna l Tripo s valu e tha t represent s a n ope n fil e 
or device . 

Logical device a  nam e yo u can giv e t o a directory wit h ASSIGN tha t 
you can the n us e as a  device name . 

Object code binar y outpu t fro m a n assemble r o r compiler , an d 
binary inpu t t o a linker . 

Reboot restart . 

Stream a n ope n fil e o r devic e tha t i s associate d wit h a  fil e 
handle. Fo r example , th e inpu t strea m coul d b e fro m 
a fil e an d th e outpu t strea m coul d b e t o th e consol e 
device. 

System disk a  disk containin g th e commands . 

Volume name a  nam e you giv e t o a physica l disk . 
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1-2 

Format: [ < c o m m a n d > ] ; [ < c o m m e n t > | 

Template: "command";"comment " 

Purpose: T o add comments t o command lines . 

Specification: 

The CLI ignores everything afte r th e semicolon (;) . 

Examples: 

; T h i s l i n e i s o n l y a  commen t 

ignores the par t o f the lin e containing "Thi s line i s only a  comment. " 

copy < f i l e > t o p a r : ;  p r i n t t h e f i l e 

copies the file t o the printer , bu t ignore s the commen t "prin t th e file. " 

See also:  C 
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> < 
Format: < command > [>[TO ] <  out fil e > ] 

[<[FROM] < i n f i l e > ] [ < a r g > * ] 

Template: it command" >"TO " <"FROM " "arg s it 

Purpose: To direct command inpu t and output . 

Specification: 

You us e th e symbol s >  an d <  t o direc t th e outpu t an d inpu t o f a 
command. Th e directio n o f th e poin t o f th e angl e bracke t indicate s th e 
direction of information flow . Yo u can us e these symbol s to change wher e 
any comman d read s inpu t o r write s output . Th e outpu t fro m a  comman d 
usually goe s t o th e screen . However , i f yo u typ e a  >  symbo l afte r a 
command an d befor e a  filename , th e comman d write s th e outpu t t o tha t 
file instead . Similarly , i f you typ e th e <  symbo l befor e a  filename , th e 
command read s from tha t fil e instea d o f from th e keyboard . 

You d o no t hav e t o specif y bot h th e T O an d FRO M direction s an d files . 
The existenc e an d numbe r o f "args " depend s o n th e comman d yo u used . 
Redirection onl y happen s fo r th e comman d yo u specified . Tripo s revert s 
to th e initia l o r 'default ' inpu t an d outpu t (tha t is , th e keyboar d an d 
screen) afterwards . 

Examples: 

DATE >  diary_date s 

writes th e outpu t o f the DAT E comman d (tha t is , today's dat e an d time ) 
to the file 'diar y dates' . 

my_program <  my_inpu t 

tells m y progra m t o acccep t inpu t fro m m y inpu t instea d o f fro m th e 
keyboard. 

LIST >  tem p 
SORT tem p T O * 
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produces a  sorted lis t o f files an d display s the m o n th e screen . 

The following sequence : 

ECHO > 2nd.da te 02 - j a n - 7 8 
DATE < 2nd.da te ? 
DELETE 2nd. da te 

creates a  fil e calle d 2nd.dat e tha t contain s th e tex t 
"02-jan-78< linefeed>" . Nex t i t use s thi s fil e a s inpu t t o th e comman d 
DATE. Not e tha t th e '? ' i s necessar y fo r DAT E t o accep t inpu t fro m th e 
standard input , ra the r tha n th e comman d line . Finally , a s yo u n o longe r 
need the file, the DELET E comman d delete s 2nd.date . 
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ALINK 
Format: ALINK [[FROM|ROOT ] <  filename > 

[,<filename >* |  +  <filename*]][T O 
<name>][WITH <  name > ][LIBRARY|LI B 
< name > ][MA P <  map > ]  [XREF <  name > ] 
[WIDTH < n > ] [SMALL ] 

Template: ALINK "FRO M = ROOT,TO/K,WITH/K,VER/K , 
LIBRARY = LIB/K,MAP/K,XREF/K , 
WIDTH/K,SMALL/S" 

Purpose: To link together section s of code into an executabl e 
file. 

Specification: 

ALINK instruct s Tripo s t o lin k files  together . I t als o handle s automati c 
library reference s an d build s overla y files . Th e outpu t fro m ALIN K i s a 
file loade d b y th e loade r an d ru n unde r th e overla y supervisor , i f 
required. 

For detail s an d a  ful l specificatio n o f th e ALIN K command , se e 
Chapter 5  of th e Tripos Programmer's  Reference  Manual. 

Examples: 

ALINK a+b+ c T O o u t p u t 

links the files  'a' , *b' and 'c \ producing an output file  'output' . 
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ASSEM 

Format: ASSE M [PROG|FROM ] < p r o g > [T O <code> ] 
[VER <  ver > ]  [LIST <  listing > ] 
[EQU <  equates fil e > ]  [OPT <  opt > 1 
[INC < d i r l i s t > ] [ O B J <  objec t 
module file > ] 

Template: ASSE M "PRO G = FROM/A,TO/K,VER/K , 
LIST/K,HDR/K,EQU/K,OPT/K, 
INC/K,OBJ/K" 

Purpose: T o assemble a  program i n MC68000 assembl y 
language. 

Specification: 

ASSEM assemble s program s i n MC6800 0 assembl y language . Se e 
Chapter 4  o f th e Tripos  Programmer's  Reference  Manual  fo r 
details. 

PROG i s the source file . 
TO i s th e objec t fil e (tha t is , binar y outpu t fro m th e 

assembler) 
VER i s th e fil e fo r message s (unles s yo u specif y VER , 

messages g o to the terminal ) 
LIST i s the listin g file . 
OPT specifie s option s to the assembler . 
HDR i s a  heade r fil e whic h ca n b e rea d a s i f inserte d a t th e 

front o f the source (lik e INCLUD E i n the source itself) . 
INC set s u p a  lis t o f directorie s t o b e searche d fo r include d 

files. 
EQU i s th e fil e tha t receive s th e 'equates ' directiv e (EQU ) 

assignments fro m you r source . Yo u us e EQ U t o generat e 
a heade r fil e containing these directives . 
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The options you can specif y wit h OP T are a s follows : 

S produc e a  symbol tabl e dump as par t o f the object file . 
D inhibi t th e dumpin g o f loca l lable s a s par t o f a  symbo l 

dump. 
C ignor e th e distinctio n betwee n uppe r an d lowe r cas e i n 

labels. 
X produc e a  cross-reference file . 
L produc e a  listin g file wit h th e defaul t suffix . 
N inhibi t production o f object files . 

Examples: 

ASSEM prog.as m T O prog.ob j 

assembles th e sourc e progra m i n 'prog.asm' , placin g th e resul t i n the fil e 
'prog.obj'. I t write s an y erro r message s t o th e terminal , bu t doe s no t 
produce an assembly listing . 

ASSEM prog.as m T O prog.ob j HD R sli b LIS T prog-lis t 

assembles th e sam e progra m t o th e sam e output , bu t include s th e fil e 
'slib' in the assembly , and places an assembl y listin g in th e file 'prog-list' . 
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ASSIGN 
Format: ASSIGN [ [ < n a m e > ] < d i r > ] [ L I S T ] 

Template: ASSIGN "NAME,DIR,LIST/ S •t 

Purpose: To assign a  logica l device nam e t o a filing syste m 
directory o r t o examine curren t devic e names . 

Specification: 

NAME i s the logica l device nam e give n t o the directory specifie d b y DIR . 

ASSIGN < n a m e > delete s th e logica l devic e nam e give n (tha t is , i t 
removes the assignment o f < n a m e > ) . 

ASSIGN, or ASSIGN LIST , lists al l curren t assignments . 

When yo u us e ASSIGN , yo u mus t ensur e tha t a  dis k i s i n th e drive : 
ASSIGN makes an assignmen t t o a disk, no t to a drive . 

Note: Restarting th e computer remove s your ASSIGNments . 

Examples: 

ASSIGN sources : :new/wor k 

Sets u p th e logica l devic e nam e 'sources ' t o th e director y ':new/work' . 
Then t o gain acces s t o files i n ':new/work' , yo u ca n us e th e logica l devic e 
name 'sources' , as i n 

TYPE sources:xy z 

which displays th e file ':new/work/xyz' . 

ASSIGN LIS T 

lists th e curren t logica l devic e name s i n use . (Use d t o chang e th e 
standard assignment s suc h as C: , L: , SYS:, etc.) 
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BREAK 
Format: BREAK < t a s k > [ALL ] [C] [D] [E] [F] 

Template BREAK "TASK/A,ALL/S,C/S,D/S,E/S,F/S ' 

Purpose: To set attention flag s i n the given task (process) . 

Specification: 

BREAK set s the specifie d attentio n flag s i n th e task . C  sets the CTRL- C 
flag, D  set s th e CTRL- D flag , an d s o on . AL L set s al l th e flag s fro m 
CTRL-C throug h CTRL-F . I f yo u jus t specif y < t a s k > , Tripo s set s th e 
CTRL-C flag. 

Note: I t i s th e programmer' s responsibilit y t o detec t an d ac t o n thes e 
flags being set. Tripo s doesn't actually sto p or remove a command . 

Examples: 

sets th e CTRL- C attentio n fla g o f tas k 7 . Thi s i s identica l t o selectin g 
task 7  and pressing CTRL-C . 

BREAK 5  D 

sets the CTRL-D attention fla g o f task 5 . 

BREAK 3  D  E 

sets both CTRL-D and CTRL-E . 

BREAK 7 
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Format: C  <commandfi le > [ < a r g > * ] 

Template: C  "command-file","args " 

Purpose: T o execute a  file o f commands wit h argumen t 
substitution. 

Specification .-

Yoû  normall y us e C  t o sav e typing . Th e command-fil e contain s 
comjmands execute d b y th e Comman d Lin e Interface . Tripo s execute s 
these command s on e a t a  time , just a s thoug h yo u ha d type d the m a t th e 
keyboard. 

You ca n als o us e C  t o perfor m paramete r (tha t is , value ) substitution , 
where yo u ca n giv e certai n name s a s parameters . Befor e th e comman d 
file i s executed , Tripo s check s th e paramete r name s wit h thos e you'v e 
given afte r th e C  command . I f an y match , Tripo s use s th e value s yo u 
specified instea d o f th e paramete r name . Parameter s ma y hav e value s 
specified tha t Tripo s use s i f you do not explicitly se t the parameter . If  you 
have no t specifie d a  parameter , an d i f there i s n o default , the n th e valu e 
of th[e paramete r i s empty and nothin g i s substituted fo r it . 

To Use parameter substitution , yo u giv e directives t o the C  command. T o 
indicate these , you star t a  lin e wit h a  specia l character , whic h i s initiall y 
a period or 'dot ' (.). The directives are a s follows : 

.KfiY Argumen t template , used t o specif y 
the format o f the argument s 

.K Argumen t template , identica l t o .KE Y 

.DOT c h Chang e dot character (initially'.' ) t o ch 

.BRA c h Chang e bra characte r (initiall y '< ' ) t o ch 

. KET c h Chang e ke t character (initially ' > ') t o ch 

.DOLLAR c h Chang e default-cha r (initially'$' ) t o ch 

.DOL c h Equivalen t t o . DOLLAR 

.DEF keywor d valu e Giv e default t o paramete r 

. < Space > Commen t lin e 

. < h e w l i n e > Blan k commen t lin e 
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Before execution , Tripo s scan s th e content s o f th e fil e fo r an y item s 
enclosed b y BR A an d KE T character s ( '< ' an d '> ' ) . Suc h item s ma y 
consist of a keywor d o r a  keywor d an d a  defaul t valu e fo r Tripo s t o use i f 
you hav e lef t th e keywor d unset . (T o separat e th e keywor d an d th e 
default, i f there i s one , yo u typ e a  dolla r sig n '$') . Thus, Tripo s replace s 
< ANIMAL > wit h th e valu e you associated wit h th e keywor d ANIMAL , 
while i t replace s <ANIMAL $ WOMBAT > wit h th e valu e o f ANIMAL i f 
it has one, and otherwis e i t defaults t o WOMBAT . 

A file  can onl y us e th e do t commands i f the Firs t line ha s a  do t comman d 
on it . The CL I look s a t th e firs t line . If  i t start s wit h a  do t command, fo r 
example, a  commen t ( . <space >tx t) the n th e CL I scan s th e fil e lookin g 
for paramete r substitutio n an d build s a  temporar y fil e i n th e :T 
directory. If  the fil e doesn' t s tar t wit h a  dot command, the n i t i s assume d 
that ther e ar e N O do t command s i n th e file , whic h als o mean s n o 
parameter substitutio n i s performed . Fo r th e no-do t case , th e CL I start s 
executing th e fil e directl y withou t havin g t o copy i t t o :T . Note tha t yo u 
can stil l embed comment s i n a  command-file b y using the CLI's commen t 
character, th e semicolo n (;) . If  you don' t nee d paramete r substitutio n an d 
dot commands , don' t us e '. ' a s a  comment . No t usin g '. ' save s yo u extr a 
accesses to the disk for th e temporary file . 

Tripos provides a  numbe r o f commands tha t ar e onl y usefu l i n comman d 
sequence files . Thes e includ e IF , SKIP , LAB , an d QUIT . Thes e ca n b e 
nested i n a command file . 

Note tha t yo u ca n als o nes t C  files. Tha t is , you ca n hav e a  command fil e 
that contains C commands . 

To sto p th e executio n o f a  comman d file , yo u pres s CTRL-D . If  you ^ ar e 
nesting command files ; tha t is , if one command fil e call s another, you ca n 
stop th e entir e se t o f C  command s b y pressin g CTRL-C . CTRL- D onl y 
stops the current comman d fil e from executing . 

Examples: 

Assume th e file 'list ' contains the following : 
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.k filename/a 
run cop y <filename > t o p a r : + 
echo "Printin g o f <filename > done " 

Then th e following comman d 

C lis t test/pr g 

acts as though yo u had typed th e following command s a t th e keyboard . 

RUN cop y test/pr g t o par: + 
ECHO "Printin g o f test/pr g done " 

Another example , "display" , uses more o f the features describe d above : 

.key name/ a 
IF EXISTS <name > 
TYPE <name> OP T n 
. I f th e fil e give n i s on th e curren t 
. directory , typ e i t wit h lin e numbers . 
ELSE 
ECHO "<name > i s not o n thi s directory " 
END IF 

RUN C  displa y work/prg 2 

should displa y th e fil e work/prg 2 wit h lin e number s o n th e termina l i f i t 
exists on the curren t directory . If  the fil e i s not there , th e scree n display s 
the following message : 

w o r k / p r g 2 i s n o t o n t h i s d i r e c t o r y . 

See also:  ; , IF, SKIP, FAILAT, LAB , ECHO, RUN, QUI T 
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CD 
Format: C D [ < d i r > ] 

Template: CD "DIR ' 

Purpose: To set or change a  current director y o r drive . 

Specification: 

CD with n o parameters display s th e nam e o f the current directory . I n th e 
format lis t above , < d i r > indicate s a  ne w curren t director y (tha t is , on e 
in whic h unqualifie d filename s ar e looke d up) . If  th e director y yo u 
specify i s no t o n th e curren t drive , the n C D als o change s th e curren t 
drive. 

To chang e th e curren t director y t o th e director y tha t own s th e curren t 
one (i f one exists) , type C D followed b y a single slash (/) . Thus C D / move s 
the curren t director y on e leve l u p i n th e hierarch y unles s th e curren t 
directory i s a  roo t director y (tha t is , th e to p leve l i n th e filin g system) . 
Multiple slashe s ar e allowed ; eac h slas h refer s t o a n additiona l leve l 
above. 

Examples: 

CD dflrwor k 

sets th e curren t director y t o 'work ' o n dis k 'dfT , an d set s th e curren t 
drive to 'dfl' . 

CD SYS:COM/BASI C 
CD / 

sets the current directory t o 'SYS:COM' . 
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Format: CONSOLE [WIDT H <  integer >  ]  [TAB ON|OFF ] 
[TASK < k e y > | O F F ] [PAG E ON|OFF][LENGT H 
< integer > 1  [TABSTOP <  integer > ] 
[AUTONL ON|OFF ] [IFC ON|OFF ] 

Template: CONSOLE "WIDTH/K,TAB/K,TASK/K , 
PAGE/K,LENGTH/K,TABSTOP/K,AUTONL/K 
IFC/K" 

Purpose: To set the console characteristics o f the consol e 
handler use d by the curren t CLI . 

Specification: 

WIDTH Set s th e widt h o f the console . Th e valu e o f WIDTH mus t b e 
a vali d positiv e integer . Th e initia l valu e i s 80 . 

TAB Control s tabula r spacing . TA B ca n hav e th e valu e O N o r 
OFF. TA B O N ensure s tha t ta b character s (HT ) ar e 
expanded t o space s b y th e consol e handle r durin g bot h 
input an d output . TA B OF F ensure s the y ar e untouched . 
TAB is initially ON . 

TASK Allow s yo u t o se t th e task-changin g contro l ke y (defaul t 
CTRL-P -  think o f P  fo r Process , th e othe r nam e fo r task) . 
For example , TAS K T  (a s i n T  fo r Task ) set s th e contro l t o 
CTRL-T. TAS K OF F disable s task-changing . Tak e car e i n 
your choic e of key. 

PAGE Specifie s i f outpu t i s t o b e i n pag e mode . PAG E ca n hav e 
the valu e O N o r OFF . I f PAG E mod e i s ON , th e syste m 
automatically wait s a t th e en d o f eac h pag e (screen-full ) o f 
output; th e contro l cod e CTRL- Q mus t b e give n fo r th e 
display t o continue . Th e defaul t mod e i s OFF , wher e n o 
automatic pag e wait s ar e performed , althoug h outpu t ca n 
be halte d a t an y stag e b y pressin g CTRL- S o r start in g a n 
input line . 
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LENGTH Set s the console lengt h t o be used i n PAGE mode . This mus t 
be a  positiv e intege r givin g th e numbe r o f line s o n th e 
screen. The default lengt h i s 24 . 

TABSTOP Specifie s th e numbe r o f space s th e horizonta l ta b i s t o 
represent. B y default , th e consol e handle r expand s a  ta b t o 
3 spaces . 

AUTONL Indicate s whethe r th e consol e handle r i s to inser t a  newlin e 
when th e lin e printe d hit s th e specifie d termina l width . 
AUTOLN ca n hav e th e valu e O N o r OFF . Som e terminal s 
provide fo r a n extr a hal f curso r positio n s o tha t character s 
can b e writte n i n th e fina l position ; i n thi s cas e th e defaul t 
ON i s suitable. Othe r terminal s ma y automatically perfor m 
a newlin e whe n th e fina l characte r positio n ha s bee n filled ; 
in this case AUTONL shoul d be set OFF . 

IFC Stand s fo r Inpu t Flo w Control . 'Input ' i s inpu t t o th e 
console handler . Thi s ca n b e inpu t fro m th e keyboard ; 
however, th e rat e o f inpu t flo w fro m th e keyboar d t o th e 
console handle r i s unlikel y t o b e to o fas t t o handle . Yo u 
usually us e IF C O N t o inhibi t inpu t flo w fro m anothe r 
computer tha t i s runnin g a s a  separat e 'terminal' . IF C 
allows th e consol e handle r t o contro l th e rat e o f inpu t flo w 
from thi s ' terminal ' b y switchin g th e flow  of f an d the n o n 
again. Th e console handle r inhibit s inpu t b y sending XOF F 
(CTRL-S); i t the n re-enable s inpu t whe n i t i s read y b y 
sending XO N (CTRL-Q) . Th e defaul t i s OFF. 

If no parameters ar e given , the curren t stat e o f all th e options is printed . 

Examples: 

CONSOLE 

prints the current optio n settings . 

CONSOLE PAG E O N LENGT H 2  0 
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turns pag e mod e o n an d set s th e scree n displa y t o 20 lines. Thi s ensure s 
the consol e stop s an d wait s fo r a  CTRL- Q afte r displayin g 20 line s o f 
output. 
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COPY 
Format: COPY [[FROM] < n a m e > ] [ T O <  name >] [ALL ] 

[QUIET] 

Template: COPY "FROM,TO/A,ALL/S,QUIET/S " 

Purpose: To copy a file o r directory fro m on e place to anothe r 

Specification: 

COPY place s a  cop y o f th e fil e o r director y i n th e fil e o r director y 
specified a s TO . Th e previou s content s o f TO , i f any , ar e lost . I f yo u 
specify FRO M a s a  fil e an d T O as a  directory , COP Y creates a  copy of the 
FROM file i n the TO directory (tha t is , the contents o f < f i l e > ar e copie d 
to < d i r > / < f i l e > ) . 

If you specify a  directory nam e a s FROM, COPY copies all the files in th e 
FROM director y t o th e T O directory . If  yo u d o no t specif y th e FRO M 
directory, Tripo s use s th e current directory . Th e T O directory mus t exis t 
for COPY to work; i t is not created b y COPY . 

If you specif y ALL , COP Y als o copie s th e file s i n an y subdirectories . I n 
this case , i t automaticall y create s subdirectorie s i n th e T O directory , a s 
required. Th e nam e o f th e curren t fil e bein g copie d i s displaye d o n th e 
screen as i t happens unles s you give the QUIET switch . 

You can also specify th e source directory a s a  pattern. I n this case, Tripo s 
copies an y file s tha t matc h th e pattern . Se e th e comman d LIS T for a  ful l 
description o f patterns . Yo u ma y specif y director y level s a s wel l a s file s 
as patterns . 

Examples: 

COPY f i l e l T O :work /file2 

copies 'filel ' i n the current director y t o 'file2' in the directory ':work \ 

COPY TO d f l : b a c k u p 
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copies al l th e file s i n th e curren t director y t o 'dfl:backup' . I t doe s no t 
copy any subdirectories , and DFlrbacku p mus t alread y exist . 

COPY dfO : t o dfl : ALL QUIE T 

makes a  logica l cop y o f disk 'dfO ' on dis k 'dfl. ' N o consideration i s give n 
to filenames. Al l files a n sub-directorie s o n th e disk ar e copied . 

COPY test-# ? t o dfl:xy z 

copies al l file s i n th e curren t director y tha t star t 'test- ' t o th e director y 
xyz o n th e dis k 'dfl' , assumin g tha t 'xyz ' alread y exists . (Fo r a n 
explanation o f patterns , suc h a s '#? ' , se e th e comman d LIS T i n thi s 
chapter.) 

COPY test_fil e t o PAR : 

copies the file 'tes t file ' to your printer . 

COPY DF0:?/# ? T O DF1 : AL L 

copies ever y fil e i n an y 1  characte r subdirector y o f DFO : t o th e roo t 
directory o f DF1: . 

See also:  JOI N 
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DATE 
Format: DATE [  <da te > ]  [ < time > I  [TO|VER <  name > ] 

Template DATE "DATE,TIME,T O = VER/K " 

Purpose: To display or se t the system date or time . 

Specification: 

DATE wit h n o paramete r display s th e currentl y se t syste m dat e an d 
time. Thi s include s th e da y o f th e week . Tim e i s displaye d usin g a 
24-hour clock . 

DATE < d a t e > set s th e date . Th e for m o f < d a t e > i s DD-MMM-YY . I f 
the dat e i s alread y set , yo u ca n rese t i t b y specifyin g a  da y nam e (thi s 
sets th e dat e forwar d t o tha t day ) o r b y specifyin g 'tomorrow ' o r 
'yesterday'. 

DATE < t i m e > set s th e time . Th e for m o f < t i m e > i s HH:M M (fo r 
Hours an d Minutes) . Yo u should us e leadin g zeros whe n necessary . Not e 
that, i f you us e a  colo n (:) , Tripos recognize s tha t yo u hav e specifie d th e 
time rathe r th e date . Tha t i s t o say , yo u ca n se t bot h th e dat e an d th e 
time o r eithe r an d i n an y orde r becaus e DAT E onl y refer s t o th e tim e 
when you use th e for m HH:MM . 

If yo u d o no t se t th e date , th e restar t dis k validatio n proces s set s th e 
system date to the date of the mos t recently created file . 

To specif y th e destinatio n o f th e verification , yo u us e th e equivalen t 
keywords T O an d VER . Th e destinatio n i s th e termina l unles s yo u 
specify otherwise . 

Note: I f you typ e DAT E befor e th e restar t validatio n ha s completed , th e 
time i s displaye d a s unset . T o se t th e time , yo u ca n eithe r us e DAT E o r 
just wai t unti l th e validatio n proces s i s finished . 
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Examples: 

DATE 

displays th e current date . 

DATE 06 -Sep -8 2 

sets the date t o the 6t h of September 1982 . The time i s not reset . 

DATE tomorro w 

resets the date t o one day ahead . 

DATE TO f r e d 

sends the current dat e t o the fil e "fred" . 

DATE 10 :5 0 

sets the current tim e t o ten 'ti l eleven . 

DATE 23 :0 0 

sets the current tim e to 11:0 0 p.m . 

DATE 01 -JAN-02 

sets th e dat e t o Januar y 1st , 2002 . (Th e earlies t dat e yo u ca n se t i s 
02-JAN-78.) 
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DELETE 
Format: DELETE < n a m e > [<name>*][ALL][Q|QUIET ] 

Template: DELETE ALL/S,Q = QUIET/S' 

Purpose: To delete u p to ten file s or directories . 

Specification: 

DELETE attempt s t o delete each file you specify . If  it cannot delete a  file , 
the screen displays a  message , an d Tripo s attempt s t o delete th e nex t fil e 
in the list . You may no t delete a  directory i f it contains any files . 

You can als o us e a  patter n t o specify th e filename . Se e th e descriptio n o f 
the comman d LIS T fo r ful l detail s o f patterns . Th e patter n ma y specif y 
directory level s a s wel l a s filenames . I n thi s case , all file s tha t matc h th e 
pattern ar e deleted . 

If yo u specif y AL L wit h a  director y name , DELET E wil l delet e tha t 
directory an d al l subdirectorie s an d file s withi n tha t director y an d it s 
subdirectories. 

Unless yo u specif y th e switc h QUIE T (o r us e th e alternative , Q) , th e 
name of the file bein g deleted appear s on the screen a s i t happens . 

Examples: 

DELETE old-fil e 

deletes the file 'old-file' . 

DELETE work/progl work/prog 2 wor k 

deletes th e file s 'progl ' an d 'prog2 ' i n th e director y 'work' , an d the n 
deletes the directory 'work' . 

DELETE t#?/#?(1|2 ) 
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deletes al l th e file s tha t en d i n ' 1 ' o r '2 ' in directorie s tha t star t with ' t ' . 
(For a n explanatio n o f patterns, such a s '#?' , see the command LIS T late r 
in thi s chapter. ) 

DELETE DF1:# ? AL L 

deletes al l th e file s o n DF1:. 

See also:  DIR(I-DELoption ) 
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DIR 
Format: DIR [ < name > ]  [OPT A|I|D ] 

Template: DIR "DIR,OPT/ K i i 

Purpose: To provide a  display of the file s in a directory i n 
sorted order . DI R can also include the files i n sub-
directories. Yo u can use DI R in interactive mode . 

Specification: 

DIR alon e show s th e file s i n th e curren t directory . DI R followe d b y a 
directory provide s th e file s i n tha t directory . Th e for m o f th e displa y i s 
first an y subdirectories , followe d b y a  sorte d lis t o f th e file s i n tw o 
columns. If you want t o know i f a file exist s typ e LIS T filename . 

Typing DI R filename, wher e filenam e i s a  file whic h exist s result s i n th e 
computer respondin g with : "filenam e i s not a directory. " 

To pass options t o DIR, us e the OPT keyword. Us e th e A option t o includ e 
any subdirectorie s belo w th e specifie d on e i n th e list . Eac h sublis t o f file s 
is indented . 

To list only the directory name s us e th e D  option. 

The I  option specifie s tha t DI R i s to run i n interactiv e mode . I n this case , 
the file s an d directorie s ar e displaye d wit h a  questio n mar k followin g 
each name . Pres s RETUR N t o display th e nex t nam e i n th e list . T o qui t 
the program , typ e Q . To go back t o the previou s director y leve l or to sto p 
(if at th e leve l of the initia l directory) , type B. 

Any combination o f the thre e options may be used . 

If the nam e displaye d i s that o f a directory , typ e E  to enter tha t director y 
and displa y th e file s an d subdirectories . Us e E  an d B  t o selec t differen t 
levels. Typing th e comman d DE L (tha t is , typing th e thre e letter s D E L , 
not pressin g th e DE L key ) ca n be use d t o delete a  directory , bu t thi s onl y 
works i f the directory i s empty . 
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If the nam e i s tha t o f a file, typin g DE L deletes th e file , or typin g T Type s 
(that is , displays) th e fil e a t th e screen . I n th e las t case , press CTRL- C t o 
stop i t 'typing' and retur n t o interactive mode . 

To find th e possible response s t o an interactiv e request , typ e ? . 

Examples: 

DIR 

provides a  lis t of files i n current directory . 

DIR dfO : OP T a 

lists the entire director y structur e o f the disk 'dfO' . 
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DISKCOPY 
Format: DISKCOPY [FROM ] < d i s k > T O < d i s k > [NAM E 

< name > ] 

Template: DISKCOPY "FROM/A,TO/A/K,NAME/ K 

Purpose: To copy the contents o f one floppy dis k t o another . 

Specification: 

DISKCOPY make s a  cop y of the entir e content s o f the dis k yo u specifie d 
as FROM , overwritin g th e previou s content s o f th e entir e dis k yo u 
specified a s TO . If  you us e a  new , unformatte d dis k a s th e T O disk , yo u 
must forma t i t first . Yo u normall y us e th e comman d t o produce backu p 
floppy disks . 

Once yo u hav e give n th e command , Tripo s prompt s yo u t o inser t th e 
correct disks . A t thi s point , yo u inser t th e correc t sourc e (FROM ) an d 
destination (TO ) disks. 

You ca n us e th e comman d t o cop y an y Tripo s dis k t o another , bu t th e 
source an d destinatio n disk s mus t b e identica l i n siz e an d structure . T o 
copy information betwee n differen t size d disks , you use COPY . 

You can als o us e th e comman d t o copy a  flopp y dis k usin g a  single flopp y 
drive. I f you specif y th e sourc e an d destinatio n a s th e sam e device , the n 
the program read s i n as muc h o f the sourc e disk int o memory a s possible . 
It the n prompt s yo u t o plac e th e destinatio n dis k i n th e driv e an d the n 
copies th e informatio n fro m memor y ont o th e destinatio n disk . Thi s 
sequence i s repeated a s many times as required . 

If you do not specif y a  ne w name fo r you r disk , DISKCOP Y create s a  ne w 
disk wit h th e sam e nam e a s th e ol d one . However , Tripo s ca n tel l th e 
difference betwee n tw o disk s wit h th e sam e nam e becaus e ever y dis k i s 
associated wit h th e dat e an d tim e o f it s creation . DISKCOP Y give s th e 
new disk the current syste m date a s it s creation date an d time . 
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Note: I f you onl y hav e on e disk drive , you can us e COP Y t o RAM: to copy 
part o f a disk . 

Examples: 

DISKCOPY FRO M dfO : T O dfl : 

makes a  backup copy of the disk 'dfO ' onto disk 'dfl' . 

DISKCOPY FRO M dfO : TO dfO : 

makes a  backup copy of the disk i n drive 'dfO ' using only a  single drive . 

See also:  COP Y 
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DISKDOCTOR 

Format: DISKDOCTOR [DRIVE ] < n a m e > 

Template DISKDOCTOR "DRIVE/ A 11 

Purpose: To restore a  corrupt disk . 

Specification: 

DISKDOCTOR trie s t o restore t o health a  disk tha t ha s previously faile d 
to validate . Whe n yo u specif y DRIV E DISKDOCTO R prompt s fo r th e 
disk to be inserted. Thi s disk mus t be in write-enabled state . 

DISKDOCTOR scan s th e dis k lookin g fo r unreadabl e blocks , an d take s 
the following action s on finding a  bad block : 

1. If  th e bloc k i s a  director y block , i t place s al l file s an d 
subdirectories i n tha t director y bloc k int o the roo t directory o f the 
disk. Thi s ma y resul t i n tw o file s i n th e roo t havin g th e sam e 
name, but you can resolv e thi s by renaming one of them . 

2. I f th e bloc k i s a  fil e heade r block , i t warn s yo u tha t a  fil e heade r 
block i n a  particula r director y i s unreadable . (DISKDOCTO R 
can't tel l yo u th e nam e o f the fil e becaus e i t can' t rea d th e heade r 
block.) I t the n delete s th e file ; thi s ma y mea n tha t yo u als o los e 
other file s as a result . 

3. If  the bloc k i s a  fil e dat a block, i t warn s yo u tha t par t o f the fil e i s 
unreadable. However , DISKDOCTO R wil l no t delet e th e file . 
When DISKDOCTO R ha s finished , th e dis k validato r wil l 
automatically b e invoked , hopefull y resultin g i n a  perfectl y 
healthy disk , althoug h file s whic h ar e unreadabl e canno t b e 
copied. 

After usin g DISKDOCTOR yo u should copy all the data yo u wan t (or can ) 
to a  fres h disk . Yo u shoul d the n reforma t th e corrupte d disk . I f the dis k 
fails t o format, yo u should discard it . 
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ECHO 
Format: ECHO <  string > 

Template: ECHO tf M 

Purpose: To display th e argumen t given . 

Specification: 

ECHO write s <  s t r ing> t o the current outpu t strea m (whic h can be a fil e 
or a  device) . This i s normally onl y usefu l withi n a  comman d sequenc e o r 
as par t o f a  RU N command . If  yo u giv e th e argumen t incorrectly , a n 
error i s displayed . 

Examples: 

RUN COPY :work/pro g t o dfl:wor k AL L QUIE T + 
ECHO "Cop y finished " 

creates a  ne w CL I t o cop y th e specifie d director y a s a  backgroun d task . 
On completion, th e messag e "Cop y finished" appears . 

To copy 2 files t o the RAM disk an d back , typ e 

C raycopy 

after enterin g th e following command file : 

ECHO "Startin g 'MYCOPY ' comman d file " 

COPY DF1:AB C T O RAM:AB C 
COPY DF1:XY Z T O RAM:XY Z 
ECHO "Remov e th e diskette i n DF1:" 
ECHO "Inser t th e ne w diskett e i n DF1:" 
WAIT 1 0 SEC S 
COPY RAM:AB C T O DF1:AB C 
COPY RAM:XY Z T O DF1:AB C 
ECHO "Done " 
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ED 
Format: 

ED [FROM] < n a m e > [SIZ E < n > ] 

Template: 

ED "FROM/A,SIZE " 

Purpose: T o edit tex t files . 

Specification: 

ED i s a scree n editor . Yo u can us e E D as an alternativ e t o the lin e edito r 
EDIT. Th e fil e yo u specif y a s FRO M i s rea d int o memory , the n E D 
accepts you r editin g instructions . If  FRO M filenam e doe s no t exist , 
Tripos creates a  new file . 

Because the file i s read int o memory, there is a limi t to the size of file yo u 
can edi t wit h ED . Unles s yo u specif y otherwise , workspac e siz e i s 
determined b y th e siz e o f th e file . I f you wis h t o edi t a  fil e an d inser t a 
large amoun t o f extra text , yo u ma y wis h t o alter th e workspac e size . To 
alter th e workspace , you specify a  suitable valu e afte r th e SIZ E keyword . 

There i s a full specificatio n o f ED in Chapter 2 . 

Examples: 

ED work/pro g 

edits th e fil e 'work/prog' , assumin g i t exists ; otherwise , E D create s th e 
file. 

ED huge-file SIZ E 5000 0 

edits a very larg e file  'huge-file' , usin g a workspace o f 50,000 bytes . 
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EDIT 
Format: EDIT [FROM] < n a m e > [[TO ] <name>] [WIT H 

< n a m e > ] [ V E R < n a m e > ] [ O P T <  option > ] 

Template EDIT "FROM/A,TO,WITH/K,VER/K,OPT/ K 

Purpose: To edit tex t files . 

Specification: 

EDIT i s a lin e edito r (tha t is , i t edit s a  sequentia l fil e lin e b y line) . If  you 
specify TO , EDI T copie s fro m fil e FRO M t o fil e TO . Onc e yo u hav e 
completed th e editing , th e fil e T O contain s th e edite d result , an d th e fil e 
FROM i s unchanged . I f yo u d o no t specif y TO , the n EDI T write s th e 
edited tex t t o a  temporar y file . I f you giv e th e EDI T command s Q  o r W , 
then EDIT rename s thi s temporar y fil e FROM , havin g first save d th e ol d 
version o f FRO M i n th e fil e ':t/edit-backup' . If  yo u giv e th e EDI T 
command STOP , then EDI T make s n o change t o the file FROM . 

EDIT read s command s fro m th e curren t inpu t stream , o r fro m a  WIT H 
file i f it specified . 

EDIT send s edito r message s an d verificatio n outpu t t o th e fil e yo u 
specify wit h VER . I f you omit VER , the termina l i s used instead . 

OPT specifies options : P n set s th e maximu m numbe r o f previous line s t o 
n; Wn sets the maximu m lin e width . The initia l settin g i s P40W120 . 

Note: You canno t us e th e <  an d >  symbol s t o redirec t inpu t an d outpu t 
when you call EDIT . 

See Chapter 3  for a  ful l specificatio n o f EDIT. 

Examples: 

EDIT work/pro g 
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edits th e fil e 'work/prog' . Whe n editin g i s complete , EDI T save s th e ol d 
version of'work/prog ' i n ':t/edit-backup' . 

EDIT work/prog TO work/newprog 

edits th e fil e 'work/prog' , placin g th e edite d resul t i n th e fil e 
'work/newprog'. 

EDIT work/prog WITH edits /0 VE R nil: 

edits th e fil e 'work/prog ' wit h th e edi t command s store d i n th e fil e 
'edits/0'. Verification outpu t fro m EDI T is sent t o the dummy devic e 'nil:' . 
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ENDCLI 
Format: ENDCLI 

Template: ENDCLI 

Purpose: To end an interactiv e CL I task . 

Specification: 

ENDCLI removes th e current CLI . 

You shouldn' t us e ENDCL I excep t o n a  CL I create d b y th e NEWCL I 
command. If  th e initia l CL I (tas k 1 ) i s ended , an d n o othe r ha s bee n se t 
up b y th e NEWCL I command , the n th e effec t i s t o terminat e th e Tripo s 
session. 

Note tha t ther e ar e n o argument s t o th e ENDCL I command , an d n o 
check for invali d arguments . 

Note: D o no t experimen t wit h ENDCL I befor e you'v e use d NEWCLI . 
Using ENDCL I o n th e initia l CL I alway s pull s th e ru g ou t fro m unde r 
you by terminatin g tha t CLI , and endin g th e las t CL I gives you no way of 
creating a  new one . 

Examples: 

NEWCLI 
[Select the new CLI by pressing CTRL-P unti l i t i s selected ] 
LIST 
ENDCLI 

opens a new CLI, list s the directory, and close s the CLI again . 
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FAILAT 
Format: FAILAT < n > 

Template FAILAT "RCLI M II 

Purpose: To instruct a  command sequenc e t o fail i f a comman d 
returns an erro r code greater tha n or equal t o th e 
number specified . 

Specification: 

Commands indicat e tha t the y hav e faile d b y settin g a  retur n code . A 
non-zero retur n cod e indicate s tha t th e comman d ha s foun d a n error . A 
return cod e >  =  th e fai l limi t terminate s a  sequenc e o f non-interactiv e 
commands (tha t is , command s specifie d afte r RU N o r i n a  C  file) . Th e 
return code indicates how serious the error was ; it is usually 5 , 10 or 20 . 

You may us e th e FAILA T command t o alter thi s fai l leve l fro m it s initia l 
value o f 10 . I f you increas e th e level , yo u indicat e tha t certai n classe s o f 
error shoul d no t b e regarde d a s fatal , an d tha t executio n o f subsequen t 
commands ma y procee d afte r a n error . < n > shoul d b e a  positiv e 
number. Th e fai l leve l i s rese t t o th e initia l valu e o f 1 0 on exi t fro m th e 
command sequence . 

You mus t us e FAILA T befor e command s suc h a s I F t o tes t t o se e i f a 
command ha s failed ; otherwise , th e comman d sequenc e terminate s 
before executin g the I F command . 

If you omit the argument , th e current valu e of the fai l leve l i s displayed . 

Examples: 

FAILAT 2  5 

ends th e comman d sequenc e i f a  comman d stop s wit h a  retur n cod e 
> = 2 5 . 

See also: IF, C, RUN, QUI T 
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FAULT 
Format: FAULT [ < n > * ] 

Template: FAULT 

Purpose: To display the messages corresponding t o the faul t 
codes you supply . 

Specification: 

Tripos look s u p th e number s an d display s th e correspondin g messages . 
Up to ten messages ma y b e displayed . 

Examples .-

FAULT 22 2 

displays the message fo r faul t 222 . 

FAULT 22 1 10 3 12 1 21 8 

displays th e messages for fault s 221,103,121 , and 218 . 
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FILENOTE 
Format: FILENOTE [FILE ] <f i l e > COMMEN T < s t r i n g > 

Template: FILENOTE "FILE/A,COMMENT/ K it 

Purpose: To attach a  comment o r a note to a file . 

Specification: 

FILENOTE assign s a comment t o a specified file . 

The keywor d COMMEN T introduce s a n optiona l commen t o f u p t o 8 0 
characters. A  commen t ma y b e mor e tha n on e wor d (tha t is , contai n 
spaces betwee n characters) . I n thi s case , yo u mus t enclos e th e commen t 
within double quotes (") . 

A commen t i s associate d wit h a  particula r file . Whe n yo u examin e th e 
file wit h the command LIST , the comment appear s on the lin e below : 

prog 3 0 rwe d Toda y 1 1 : 0 7 : 3 3 
: versio n 3 . 2 -  23 -mar-86 

When yo u create a  ne w file , i t does no t normall y hav e a  comment . I f you 
overwrite a n existin g fil e tha t ha s a  comment , the n th e commen t i s 
retained eve n thoug h th e content s o f the fil e ha s changed . Th e comman d 
COPY copie s a  file . If  a  fil e wit h a  commen t i s copied , th e ne w fil e doe s 
not hav e th e commen t fro m th e origina l attache d t o i t althoug h th e 
destination fil e may hav e a comment whic h i s retained . 

Examples: 

FILENOTE p rog 2 COMMEN T "Ve r 3 . 3 2  6 -mar -86" 

attaches th e comment "Ve r 3. 3 26-mar-86" to program 2 . 
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FORMAT 

Format: FORMAT DRIV E <dr ivename > NAM E <s t r in g > 

Template: FORMAT "DRIVE/A/K.NAME/A/ K •i 

Purpose: To format an d initialize a  new floppy disk . 

Specification: 

The progra m format s a  ne w flopp y dis k i n th e metho d require d fo r 
Tripos. Once th e disk i s formatted, i t is initialized an d assigne d th e nam e 
you specify . Th e DRIV E an d NAM E keyword s mus t b e given . DRIV E 
specifies th e driv e nam e (fo r example , DFO:) . Yo u ca n typ e an y strin g 
after NAME , bu t i f you us e spaces , you mus t enclos e th e whol e strin g i n 
double quotes (") . 

WARNING: FORMA T format s an d initialize s a  disk a s an empt y disk . I f 
you us e a  dis k tha t i s no t empty , you'l l los e th e previou s content s o f th e 

The nam e assigne d shoul d b e unique . I t ma y b e 1  t o 3 0 character s i n 
length an d compose d o f on e o r mor e word s separate d b y spaces . I f th e 
name i s more than on e word , you should enclos e i t in double quotes . 

Examples: 

FORMAT DRIV E dfO : NAME "Wor k disk " 

formats an d initializes th e disk i n drive 'dfO ' with th e name "Wor k disk" . 

disk. 

See also: DISKCOPY, RELABE L 
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IF 
Format: IF [NOT] [WARN] [ERROR] [FAIL] [ < str > E Q 

< st r > ]  [EXISTS <  name > ] 

Template IF "NOT/S,WARN/S,ERROR/S,FAIL/S . 
EQ/K,EXISTS/K" 

Purpose: To allow conditionals withi n command sequences . 

Specification: 

You can only us e this command i n a  C command file . I f one or more of the 
specified condition s i s satisfied , I F carrie s ou t al l th e followin g 
commands unti l i t find s a  correspondin g ENDI F o r ELS E command ; 
otherwise, i f th e condition s ar e no t satisfied , i t carrie s ou t whateve r 
follows a  correspondin g ELS E command . (ENDI F an d ELS E ar e onl y 
useful i n comman d sequence s containin g IF. ) ENDI F terminate s a n I F 
command; ELS E provide s a n alternativ e i f th e I F condition s fail . Not e 
that th e conditions an d command s i n an I F and ELS E command ca n spa n 
more than one line before thei r correspondin g ENDIF . 

The followin g tabl e show s som e o f th e way s yo u ca n us e th e IF , ELSE , 
and ENDIF commands : 

IF <cond > I F < c o n d > I F < c o n d > 
< command > <  command > <  command > 

Note tha t ELS E i s optiona l an d tha t neste d IF s jum p t o th e neares t 
ENDIF. 

ERROR i s onl y availabl e i f yo u se t FAILA T t o greate r tha n 10 . 
Similarly, FAI L is only available i f you set FAILAT t o greater tha n 20 . 

ENDIF ELSE I F < c o n d > 
< command > <  command > 
ENDIF ENDI F 

ENDIF 
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Keyword Function 

NOT 
WARN 
ERROR 
FAIL 

< a > E Q < b > 

EXISTS <f i l e > 

reverses th e result . 
satisfied i f previous return cod e > 

It I I I t I I I t 

' "  >  =  20 . 
satisfied i f the tex t of a and b  i s 
identical (disregardin g case) , 
satisfied i f the file exist s 

5. 

You ca n us e I F E Q t o detec t a n unse t paramete r i n a  comman d fil e b y 
using the for m 

IF <a> E Q 

Examples: 

IF,EXISTS work/pro g 
TYPE work/pro g 
ELSE 
ECHO "fil e no t found " 
END IF 

If th e fil e 'work/prog ' exists , the n Tripo s display s it . Otherwise , Tripo s 
displays th e messag e "fil e no t found " an d execute s th e nex t comman d i n 
the command sequence . 

IF ERRO R 
SKIP errla b 
END IF 

If the previous comman d stoppe d wit h a  retur n cod e >  =  10 , then Tripo s 
skips th e comman d sequenc e unti l yo u defin e a  labe l 'errlab ' wit h th e 
LAB command . 
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IF ERRO R 
IF EXISTS fre d 
ECHO "A n erro r occurred ; 'fred ' exists. " 
END IF 
END IF 

See also:  FAILAT , SKIP, LAB, C, QUI T 
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INFO 

Format: INFO 

Template: INFO 

Purpose: To give information abou t th e filing system . 

Specification: 

The comman d display s a  lin e o f informatio n abou t eac h dis k unit . Thi s 
includes th e maximu m siz e o f the disk , th e curren t use d an d fre e space , 
the numbe r o f sof t dis k error s tha t hav e occurred , an d th e statu s o f th e 
disk. 

Examples: 

INFO 

Unit Siz e Use d Fre e Ful l Err s Statu s 
DF1: 880 K 2  175 6 0 % 0  Read/Writ e 

Name 
Test6 

Volumes available : 
Test-6 [Mounted ] 
Tripos CL I V27.5 4-Jul-8 5 [Mounted ] 

1-40 



Tripos User' s Referenc e Commands 

INSTALL 
Format: 

INSTALL <f i le > [VERSIO N A|B|C|D I 

Template: 

INSTALL "FILE/A,VERSION/K " 

Purpose: T o install a  new Tripos system imag e ont o a disk 

Specification: 

The filenam e yo u specify a s <  file > i s identifie d a s a  bootstra p Tripo s 
system imag e fo r the disk o n which i t resides . Th e file mus t b e the the 
output fro m SYSLINK . (Se e th e Tripos Technical  Reference 
Manual fo r a description of SYSLINK.) Yo u may install u p to 4 differen t 
bootstraps on a single disk ; that is , versions A, B, C, and D. If  you do not 
specify VERSION , the file i s installed a s version A . A  particular versio n 
is chosen as part of the bootstrap procedure . 

Note: Take car e alway s t o keep a t leas t on e working versio n o f a Tripo s 
bootstrap. 

Examples: 

INSTALL tripo s 

installs th e fil e 'tripos ' a s th e syste m imag e fil e fo r versio n A  on the 
current disk . 

INSTALL t e s t - t r i p o s VERSIO N B 

installs a test versio n of Tripos as version B. 

1-41 



Commands Tripos User' s Referenc e 

JOIN 
Format: JOIN < n a m e > < n a m e > [ < n a m e > * ] A S 

< n a m e > 

Template: JOIN rt ,AS/A/K" 

Purpose: To concatenate u p to 15 files t o form a  new file . 

Specification: 

Tripos copie s th e specifie d file s i n th e orde r yo u giv e int o th e ne w file . 
Note tha t th e ne w fil e canno t hav e th e sam e nam e a s an y o f th e inpu t 
files. 

Examples: 

JOIN part i part 2 A S textfil e 

joins th e tw o file s together , placin g th e resul t i n 'textfile' . Th e tw o 
original file s remai n unchanged , whil e 'textfile ' contains a  cop y of 'par t i ' 
and a  copy of 'part2\ 
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LAB 
Format: LAB <  s t r ing > 

Template: LAB < t e x t > 

Purpose: To implement label s i n command sequenc e files . 

Specification: 

The comman d ignore s an y parameter s yo u give . Us e LA B t o defin e a 
label 'text ' that i s looked for b y the command SKIP . 

Examples: 

LAB errla b 

defines th e labe l 'errlab ' to which SKI P ma y jump. 

See also: SKIP, IF , C 
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LIST 
Format: LIST[[DIR ] < d i r > ] [ P | P A T < p a t > ] [ K E Y S ] 

[DATES] [NODATES] [TO <  name > ]  [S <  str > ) 
[SINCE < d a t e > ] [ U P T O < d a t e > ] [QUIC K 1 

Template: LIS T "DIR, P = PAT/K,KEYS/S,DATES/S , 
NODATES/S,TO/K,S/K,SINCE/K, 
UPTO/K,QUICK/S" 

Purpose: T o examine an d lis t specified informatio n abou t a 
directory o r file . 

Specification: 

If yo u d o no t specif y a  nam e (th e paramete r DIR) , LIS T display s th e 
contents o f th e curren t directory . Th e firs t paramete r LIS T accept s i s 
DIR. Yo u hav e thre e options . DI R ma y be a  filename, i n whic h cas e LIS T 
displays th e fil e informatio n fo r tha t on e file . Secondl y DI R ma y b e a 
directory name . I n thi s cas e LIS T display s fil e informatio n fo r file s (an d 
other directories ) withi n th e specifie d directory . Lastly , i f you omi t th e 
DIR parameter , LIS T display s informatio n abou t file s an d directorie s 
within th e curren t director y (fo r furthe r detail s o n th e curren t directory , 
see the CD command) . 

Note: LIST, unlike DIR , does NOT sort the directory befor e displayin g it . 

If no other options are specified , LIS T display s 

file_name siz e protectio n dat e tim e 
:comment 

These fields ar e defined a s follows : 

file name : Nam e o f file o r directory . 

size: Th e siz e o f th e fil e i n bytes . I f there i s nothin g 
in th e file , thi s fiel d wil l stat e "empty" . Fo r 
directories thi s entry state s "dir" . 
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protection: Thi s specifie s th e acces s availabl e fo r thi s file . 
rwed indicate s Read , Write , Execute , an d 
Delete. 

date and time: Th e file creation date and time . 

comment: Thi s i s th e commen t place d o n th e fil e usin g 
the FILENOT E command . Not e tha t i t i s 
preceded wit h a  colon (:) . 

Options available : 

TO 

KEYS 

DATES 

NODATES 

SINCE < d a t e > 

UPTO < d a t e > 

P < p a t > 

S < s t r > 

This specifie s th e fil e (o r device ) t o outpu t th e 
file listin g to . If  omitted, th e outpu t goe s to th e 
current CLI . 

displays th e bloc k numbe r o f each fil e heade r 
or directory . 

displays date s i n th e for m DD-MMM-Y Y (th e 
default i s t o display , wher e applicable , a  da y 
name i n th e las t week , TODA Y o r 
YESTERDAY). 

does no t display dat e and tim e information . 

displays onl y file s las t update d o n o r afte r 
< d a t e > . < d a t e > ca n b e i n th e for m 
DD-MMM-YY o r a  da y nam e i n th e las t wee k 
(for example , MONDAY ) o r TODA Y o r 
YESTERDAY. 

displays onl y file s las t update d o n o r befor e 
< d a t e > . 

searches fo r file s whos e names matc h <  pat > . 

searches fo r filename s containin g substrin g 
< s t r > . 
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QUICK just display s th e name s o f files an d directorie s 
(like the DI R command) . 

You ca n specif y th e rang e o f filename s displaye d i n tw o ways . Th e 
simplest wa y i s t o use th e S  keyword, whic h restrict s th e listin g t o thos e 
files containin g th e specifie d substring . T o specif y a  mor e complicate d 
search expression , us e th e P  o r PA T keyword . Thi s i s followe d b y a 
pattern tha t matches a s described below . 

A patter n consist s o f a  numbe r o f specia l character s wit h specia l 
meanings, and any othe r character s tha t matc h themselves . 

The specia l characters are : ' ( ) ? %# | 

In orde r t o remov e th e specia l effec t o f thes e characters , prefac e the m 
with' . Thus '? matche s ?  and ' ' matche s ' . 

0 

? 

% 
# < p > 

< p l > | < p 2 > 

< p l > < p 2 > 

matches any singl e character , 
matches the nul l string . 
matches zer o o r mor e occurrence s o f th e patter n 
< p > . 
matches a  sequenc e o f patter n < p l > followe d b y 
< p 2 > . 
matches i f eithe r patter n < p l > o r patter n < p 2 > 
match. 
groups patterns together . 

Thus: 

LIST PAT A#B C 
LIST PAT A#(B|C) D 

matches AC AB C ABBC , and s o forth , 
matches AD AB D ABCD , and s o forth , 
matches AA B AB B ACB , and s o forth , 
matches A B AXX B AZXQB , an d s o 
forth. 

LIST PAT A? B 
LIST PAT A#? B 

LIST PAT '?#? ' # 
LIST PAT A(B|%)# C 
LIST PAT #(AB ) 

m a t c h e s ? * ?AB # ??## , an d s o fort h 
matches A  AB C ACCC , and s o forth , 
matches A B ABA B ABABAB , an d s o 
forth. 
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Examples: 

LIST 

displays informatio n abou t al l th e file s an d directorie s containe d i n th e 
current directory. Fo r example , 

Filel 
File 2 
File.3 
:comment 
File004 

notice that File. 3 has a comment . 

LIST wor k S  ne w 

displays informatio n abou t file s i n th e director y 'work ' whos e name s 
contain th e tex t 'new' . Not e tha t LIS T S  produces th e response : "Arg s n o 
good fo r key " becaus e ther e i s a n "S " directory. LIS T "s " wil l lis t thi s 
directory's contents . 

LIST wor k P  n e w # ? ( x | y ) 

examines th e director y 'work' , an d display s informatio n abou t al l file s 
that star t wit h the letter s 'new ' and tha t en d wit h either 'x ' or 'y' . 

LIST QUICK T O o u t f i l e 

sends just th e names , on e o n eac h line , t o th e fil e 'outfile' . Yo u ca n the n 
edit th e fil e an d inser t th e comman d TYP E a t th e beginnin g of each line . 
Then typ e 

C o u t f i l e 

to display the files . 

See also:  DATE , DIR, FILENOTE , PROTEC T 
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MAKEDIR 
Format: MAKEDIR < d i r > 

Template: MAKEDIR "/ A 

Purpose: To make a  new directory . 

Specification: 

MAKEDIR create s a  director y wit h th e nam e yo u specify . Th e comman d 
only create s on e director y a t a  time , s o any directorie s o n th e pat h mus t 
already exist . Th e comman d fail s i f th e director y o r a  fil e o f th e sam e 
name already exist s in th e directory abov e i t in the hierarchy . 

Examples: 

MAKEDIR test s 

creates a  directory 'tests ' in the current directory . 

MAKEDIR d f l : x y z 

creates a directory 'xyz ' in the roo t directory o f disk 'dfl' . 

MAKEDIR d f l : x y z / a b c 

creates a  director y 'abc ' i n th e paren t director y 'xyz ' o n dis k 'dfl:' . 
However, 'xyz ' must exis t for thi s command t o work . 

See also: DELETE 
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MOUNT 

Format: MOUNT <devicename > 

Template MOUNT "DEV/A ' it 

Purpose: To mount a  ne w device . 

Specification: 

The MOUN T command mount s (makes available) a  non-standard device . 
Standard device s (SER: , SYS: , etc ) ar e mounte d automaticall y b y th e 
system. 

To us e MOUNT , typ e MOUN T followe d b y th e nam e o f th e devic e (fo r 
example, DF1:) . MOUN T the n read s th e fil e DEVS:MOUNTFILE , find s 
the descriptio n fo r tha t device , an d make s i t availabl e fo r use . Th e 
device i s not actually initialized , however , unti l i t is first referenced . 

Examples: 

MOUNT prin : 

mounts an intelligen t printe r devic e 'prin:' . 
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NEWCLI 
Format: NEWCLI 

Template: NEWCLI "FRO M 

Purpose: To create a  task associate d wit h a  new interactiv e 
CLI task . 

Specification: 

Tripos create s a  ne w CLI . Th e ne w tas k ha s th e sam e se t director y an d 
prompt strin g a s th e on e wher e NEWCL I i s executed . Eac h CL I tas k i s 
independent, allowin g separate input , output , an d progra m execution . 

You ca n als o us e thi s t o creat e a  ne w CL I o n anothe r terminal . Th e 
device AUX : refer s t o a  standar d alternat e terminal . Yo u specif y AUX : 
when creatin g a  ne w CL I o n th e devic e attache d t o th e auxiliar y seria l 
port. 

If your compute r ha s extr a seria l ports , the n yo u mus t t o MOUNT the m 
before yo u can us e them . 

Examples: 

NEWCLI 

creates a new CLI task . 

NEWCLI AUX : 

creates a  new CLI using the auxiliary seria l por t (AUX) . 

Note: Unlik e a  backgroun d tas k create d wit h th e RU N command , a 
NEWCLI tas k stay s aroun d afte r yo u have created it . 

See also: ENDCLI, RU N 
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PATH 
Format: PATH [[ADD ] < d i r l > [ < d i r 2 > [.. . <di r lO>]] ] 

[SHOW] 

Template PATH "ADD/ S SHOW/S' 

Purpose: To alter th e directory searc h lis t for commands . 

Specification: 

Initially whe n yo u typ e a  command an d pres s RETURN , Tripo s searche s 
for tha t command i n your current directory an d the n i n C:. However , yo u 
may wis h t o alter this . Th e PAT H comman d let s you specif y a  ne w list of 
directories fo r Tripo s t o search , an d th e orde r i n whic h i t i s t o searc h 
them. Yo u ca n specif y u p t o te n directorie s (whic h shoul d b e sufficien t 
for mos t purposes) . Th e orde r i n whic h yo u specif y th e directorie s 
dictates th e orde r i n whic h the y wil l b e searche d (tha t is , "PAT H A  B " 
searches A  before B) . 

Examples: 

clears the lis t (tha t is , it sets the use r defined par t o f the lis t to nothing) . 

PATH :command s 

specifies tha t th e directory :  commands i s to be searched . 

PATH :command s :tripos/command s :extra/command s 

specifies tha t th e director y command s i s t o b e searche d first , the n 
:tripos/commands, and the n :extra/commands . 

PATH ADD newcommand s 

adds th e director y newcommand s t o th e en d o f th e searc h lis t (fo r 
example, i t would be searched after th e directory -.extra/command s in th e 
previous example) . 

PATH 
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PATH SHO W 

displays the current searc h lis t on the screen . 
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PROMPT 

Format: PROMPT <  prompt > 

Template PROMPT "PROMP T HI 

Purpose: To change th e prompt i n the current CLI . 

Specification: 

If yo u d o no t giv e a  parameter , the n Tripo s reset s th e promp t t o th e 
standard strin g (" > ") . Otherwise , th e promp t i s se t t o th e strin g yo u 
supply. Tripos also accepts one special characte r combinatio n (%N) . Thi s 
is demonstrated i n the example below . 

Examples: 

PROMPT 

resets the current promp t t o "  > " . 

PROMPT "%N > " 

resets th e curren t promp t t o " n > " , where n  i s the curren t tas k number . 
Tripos interpret s th e specia l characte r combinatio n % N a s th e tas k 
number. Th e doubl e quote s (" ) ar e no t require d i f there ar e n o spaces i n 
the ne w prompt string . 
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PROTECT 

Format: PROTECT [FILE ] <f i l ename > [FLAG S < s t a t u s > ] 

Template PROTECT "FILE,FLAGS/ K it 

Purpose: To set a file's protectio n status . 

Specification: 

PROTECT take s a  file and set s it s protection status . 

The keywor d FLAG S take s fou r options : rea d (r) , writ e (w) , delet e (d) , 
and execut e (e) . To specify thes e option s you typ e a n r , w , d, or e  after th e 
name o f th e file . If  yo u omi t a n option , PROTEC T assume s tha t yo u d o 
not requir e it . Fo r instance , i f yo u giv e al l th e option s excep t d , 
PROTECT ensure s tha t yo u canno t delet e th e file . Read , write , an d 
delete ca n refe r t o an y kin d o f file . Tripo s onl y pay s attentio n t o th e 
delete (d ) flag i n th e curren t release . User s an d use r programs , however , 
can set and tes t thes e flags i f they wish . 

Examples: 

PROTECT p r o g l FLAG S r 

sets the protection statu s o f program 1  as rea d only. ' 

PROTECT p rog 2 rw d 

sets the protection o f program 2  as read/write/delete . 

See also:  LIS T 
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QUIT 
Format: QUIT [  < returncode > ] 

Template: QUIT "R C 

Purpose: To exit from a  command sequenc e wit h a  given erro r 
code. 

Specification: 

QUIT reads through th e command fil e an d the n stop s with a n erro r code . 
The default erro r code i s zero. 

Examples: 

QUIT 

exits the current command sequence . 

FAILAT 3 0 
IF ERRO R 
QUIT 2  0 
ENDIF 

If the las t command wa s i n error , thi s terminate s th e command sequenc e 
with error code 20. 

For mor e o n comman d sequences , se e th e specificatio n fo r th e C 
command earlie r i n this chapter . 

See also: C, IF, LAB, SKI P 
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RELABEL 
Format: RELABEL [DRIVE ] < d r i v e > [NAME ] < n a m e > 

Template: RELABEL "DRIVE/A,NAME/ A 

Purpose: To change th e volume nam e o f a disk . 

Specification: 

RELABEL change s th e volum e nam e o f a  dis k t o th e < n a m e > yo u 
specify. Volum e name s ar e se t initially whe n you format a  dis k 

Examples: 

RELABEL dfl : "M y othe r disk " 

See also: FORMAT 
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RENAME 
Format: RENAME [FROM ] < n a m e > [TO|AS ] < n a m e > 

Template RENAME "FROM/A,T O = AS/A' M 

Purpose: To rename a  file o r directory . 

Specification: 

RENAME rename s th e FRO M fil e wit h th e specifie d T O name . FRO M 
and TO mus t be filenames o n th e sam e disk . The FRO M nam e ma y refe r 
to a  fil e o r t o a  directory . If  the filenam e refer s t o a directory , RENAM E 
leaves th e content s o f th e director y unchange d (tha t is , th e directorie s 
and files withi n tha t directory kee p the same content s and names) . 

Only the name of the directory i s changed whe n you use RENAME. I f you 
rename a  directory , o r i f yo u us e RENAM E t o giv e a  fil e anothe r 
directory nam e (fo r example , renam e :bill/lette r a s :mary/letter) , Tripo s 
changes th e positio n o f th e directory , o r file , i n th e filin g syste m 
hierarchy. Usin g RENAM E i s lik e changin g th e titl e o f a  fil e an d the n 
moving i t t o anothe r sectio n o r drawe r i n th e filin g cabinet . Som e othe r 
systems describe th e action as 'moving ' a file or directory . 

Note: I f yo u alread y hav e a  fil e wit h exactl y th e sam e nam e a s th e T O 
file, RENAM E won' t work . Thi s shoul d sto p yo u fro m overwritin g you r 
files by accident . 

Examples: 

RENAME work/prog l A S :arthur/exampl e 

renames th e fil e 'work/progl ' a s th e fil e 'arthur/example' . Th e roo t 
directory mus t contai n 'arthur ' bu t no t 'arthur/example ' fo r thi s 
command t o work . 
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RUN 
Format: RUN <  command > 

Template: RUN command + 
command 

Purpose: To execute commands a s background tasks . 

Specification: 

RUN create s a  non-interactive Comman d Lin e Interprete r (CLI ) tas k 
and give s i t th e res t o f the comman d lin e a s input . Th e backgroun d CL I 
executes the commands and the n delete s itself . 

The ne w CL I ha s th e sam e se t directorie s an d comman d stac k siz e as th e 
CLI where you called RUN . 

To separat e commands , typ e a  plu s sig n (  + ) and pres s RETURN . RU N 
interprets th e nex t lin e afte r a  +  (RETURN ) a s a  continuatio n o f th e 
same comman d line . Thus , yo u ca n mak e u p a  singl e comman d lin e o f 
several physica l line s that eac h end wit h a plus sign . 

RUN displays th e task numbe r o f the newl y created task . 

Examples: 

RUN COPY :t /0 PAR: + 
DELETE :t /0+ 
ECHO "Printin g finished" 

copies the file t o the printer , delete s it , and displays th e message . 

RUN C cornseq 

executes i n the background al l the commands i n the file 'comseq' . 
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SEARCH 
Format: SEARCH [FROM ] < n a m e > | < p a t > [SEARCH ] 

< s t r i n g > [ALL ] 

Template SEARCH "FROM,SEARCH/A,ALL/S ' 11 

Purpose: To look for a  tex t string you specify i n all the file s 
in a directory . 

Specification: 

SEARCH look s throug h al l th e file s i n th e specifie d directory , an d an y 
files i n subdirectories i f you specify ALL . SEARCH display s any lin e tha t 
contains th e tex t yo u specifie d a s SEARCH . I t als o display s th e nam e o f 
the file currently bein g searched . 

You ca n als o replac e th e director y FRO M wit h a  pattern . (Se e th e 
command LIS T fo r a ful l descriptio n o f patterns. ) If  yo u us e a pattern , 
SEARCH onl y look s throug h file s tha t matc h th e specifie d pattern . Th e 
name ma y also contain directories specifie d a s a  pattern . 

Tripos look s for eithe r uppe r o r lowe r case o f the searc h string . Not e tha t 
you must place quotation mark s aroun d an y tex t containing a space. 

As usual , t o abandon th e command , pres s CTRL-C , the attentio n flag . T o 
abandon th e searc h o f the curren t fil e an d continu e o n t o the nex t file , i f 
any, press CTRL-D . 

Examples: 

SEARCH SEARC H vfla g 

searches throug h th e file s i n th e curren t director y lookin g fo r th e tex t 
Vflag'. 

SEARCH dfO : "Happ y day " AL L 

looks for file s containing th e tex t 'Happy day ' on the entir e dis k 'dfO:' . 
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SET-SERIAL 

Format: 

Template: 

Purpose: 

Specification: 

SET-SERIAL < n a m e > [[BAUD ] [< rat e >] ] 
[[PARITY] [EVEN|ODD|<NONEl ] 
[[DATABITS] [  < d b i t> ]][[STOPBITS] [ < s b i t> ] ] 

SET-SERIAL "NAME/A,BAUD,PARITY , 
DATABITS,STOPBITS" 

To alter th e seria l lin e speeds and dat a formats . 

You can us e SET-SERIA L t o alter th e bau d rat e o f any o f the seria l line s 
and t o specif y th e parit y checking , th e numbe r o f dat a bits , an d th e 
number o f stop bits. SET-SERIA L ca n als o return th e curren t setting s o f 
all of these, i f you require . 

The firs t argument , < n a m e > , i s the nam e p f the seria l por t yo u wis h t o 
alter; only one por t can b e altered a t a  time. Th e possibl e options ar e an y 
serial lin e device ; fo r example , CO N (fo r CONsole ) an d AU X (fo r 
AUXilliary port) . 

The other parameter s ar e bot h optional an d positional . 

< r a t e > i s the bau d rate ; i t can b e any allowabl e spee d on the device (fo r 
example, 19200 , 9600 , 4800 , 2400 , 1200 , 60 (J), or 300) , dependin g o n th e 
rate you require . 

PARITY can be set to EVEN, ODD, or NONE . 

< d b i t > i s th e numbe r o f data bits . Yo u can specif y th e dat a bit s as 5 , 6, 
7, or 8 . 

< s b i t > i s the numbe r o f stop bits . Yo u can specif y 1 , 1.5, or 2  bits. 

The lin e characteristic s mus t b e th e sam e a s th e othe r devic e connecte d 
to th e seria l lin e i n question . I f you omi t an y argumen t altogether , th e 
parameter i s lef t a s it s curren t setting . Th e defaul t setting s ar e a s 
follows: 
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BAUD 960 0 PARIT Y NON E DATABIT S 8  STOPBITS 1 

Current setting s ar e no t individuall y displayable . Yo u can obtai n al l th e 
current setting s fo r a  particula r devic e b y specifyin g it s nam e afte r th e 
command. Fo r example , t o displa y al l th e curren t setting s fo r th e 
console device , typ e 

SET-SERIAL co n 

Examples: 

SET-SERIAL co n BAU D 960 0 PARIT Y eve n 

sets th e consol e seria l lin e t o 960 0 bau d an d eve n parity . Th e dat a an d 
stop bits are unchange d an d remai n a t thei r curren t setting . 
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SKIP 

Format: SKIP <  label > 

Template: SKIP "LABE L 

Purpose: To perform a  jump i n a command sequence . 

Specification: 

SKIP ca n b e use d onl y withi n a  C  comman d file . Yo u us e SKI P i n 
conjunction wit h LAB . (Se e LA B fo r details. ) SKI P read s throug h th e 
command fil e lookin g fo r a  labe l yo u define d wit h LAB , withou t 
executing any commands . 

You can us e SKIP eithe r wit h o r withou t a  label ; without one , it finds th e 
next unname d LA B command . Wit h one , i t at tempt s t o fin d a  LA B 
defining a  label , a s specified . LA B mus t b e th e firs t ite m o n a  lin e o f th e 
file. I f SKI P doe s no t fin d th e labe l yo u specified , th e sequenc e 
terminates and Tripos displays the following message : 

label "<label> " no t foun d b y Ski p 

SKIP onl y jumps forwards i n the command sequence . 

Examples: 

If the las t comman d stoppe d wit h a  retur n cod e >  =  20 , this searches fo r 
the labe l 'errlab ' later i n the command file . 

SKIP 

skips to the next LA B command withou t a  name followin g it . 

IF ERRO R 

SKIP errla b 

ENDIF 
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FAILAT 100 
ASSEM tex t 
IF ERRO R 
SKIP ERRO R 
ENDIF 
LINK 
SKIP DON E 
LAB ERRO R 
ECHO "Erro r doin g Assem " 
LAB DON E 
ECHO "Nex t comman d please " 

See also:  C , LAB, IF, FAILAT, QUI T 
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SORT 
Format: SORT [FROM] < n a m e > [[TO ] < n a m e > ] 

[COLSTART < n > ] 

Template: SORT "FROM/A,TO/A,COLSTART/ K i t 

Purpose: To sort simple files . 

Specification: 

This comman d i s a  ver y simpl e sor t package . Yo u can us e SOR T t o sor t 
files although i t isn' t fas t fo r larg e files , an d i t cannot sor t file s tha t don' t 
fit into memory . 

You specif y th e sourc e a s FROM , an d th e sorte d resul t goe s t o th e fil e 
TO. SOR T assume s tha t FRO M i s a  norma l tex t fil e wher e eac h lin e i s 
separated wit h a  carriag e return . Eac h lin e i n th e fil e i s sorte d int o 
increasing alphabeti c orde r withou t distinguishin g betwee n uppe r an d 
lower cases . 

To alte r thi s i n a  ver y limite d way , us e th e COLSTAR T keywor d t o 
specify th e firs t colum n wher e th e compariso n i s t o tak e place . SOR T 
then compare s th e character s o n th e lin e fro m th e specifie d startin g 
position t o th e end ; i f the line s stil l matc h afte r this , then th e remainin g 
columns fro m th e firs t t o just befor e th e colum n specifie d a s COLSTAR T 
are included i n the comparison . 

Note: Th e initia l stac k siz e (tha t is , 4000 bytes) i s only suitable fo r smal l 
files o f less than 20 0 line s o r so . If you wan t t o sort large r files , you mus t 
use th e STAC K comman d t o increas e th e stac k size ; ho w muc h yo u 
should increase the siz e is part skil l and par t guesswork . 

WARNING: Th e compute r wil l cras h i f STAC K i s to o small . I f you ar e 
not sure, it i s better t o overestimate th e amount yo u need . 
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Examples: 

SORT tex t T O sorted-tex t 

sorts eac h lin e o f informatio n i n 'text ' alphabeticall y an d place s th e 
result i n 'sorted-text' . 

SORT inde x T O sorted-inde x COLSTAR T 4 

sorts th e fil e 'index' , wher e eac h recor d contain s th e pag e numbe r i n th e 
first thre e column s an d th e inde x entr y o n th e res t o f th e line , an d put s 
the outpu t i n 'sorted-index ' sorte d b y th e inde x entry , an d matchin g 
index entries sorte d b y page number . 

See also:  X , STAC K 
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STACK 
Format: S T A C K [ < n > ] 

Template: STACK "SIZ E 

Purpose: To display o r set the stack siz e for commands . 

Specification: 

When you ru n a  program, i t uses a certain amoun t o f stack space . In mos t 
cases, th e initia l stac k size , 4000 bytes , i s sufficient , bu t yo u can alte r i t 
using the STAC K command . T o do this, you typ e STAC K followe d b y th e 
new stac k value . Yo u specify th e valu e o f the stac k siz e i n bytes. STAC K 
alone displays th e currently se t stack size . 

Usually, onl y SOR T require s a n increase d stac k size . Recursiv e 
commands suc h a s DI R nee d a n increase d stac k i f yo u us e the m o n a 
directory structur e mor e than abou t si x level s deep . 

WARNING: Th e onl y indicatio n tha t yo u hav e ru n ou t o f stac k i s tha t 
the computer crashes ! If you are no t sure , overestimate . 

Examples: 

STACK 

displays the current stac k size . 

STACK 800 0 

sets th e stack t o 8000 bytes . 

See also: RUN, SOR T 
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STATUS 

Format: STATUS [< t a s k >] [FULL ] [TCB] [SEGS ] 
[CLI|ALL] 

Template: STATUS "TASK,FULL/S,TCB/S,SEGS/S , 
CLI = ALL/S" 

Purpose: To display informatio n abou t th e currentl y existin g 
CLI tasks . 

Specification: 

STATUS alon e list s th e number s o f task s an d th e progra m runnin g i n 

TASK specifie s a  tas k numbe r an d onl y give s informatio n abou t tha t 
task. Otherwise , information i s displayed abou t al l tasks . 

FULL =  SEG S +  TC B +  CL I 

SEGS displays the name s o f the sections on the segmen t lis t of each task . 

TCB displays informatio n abou t th e priority , stacksize , and globa l vecto r 
size of each task . 

For furthe r detail s o n stac k an d globa l vecto r size , se e th e Tripos 
Technical Reference  Manual. 

CLI identifie s Comman d Lin e Interprete r task s an d display s th e sectio n 
name(s) of the currently loade d command (i f any). 

Examples: 

STATUS 4  FULL 

displays full informatio n abou t tas k 4 . 

each. 
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TYPE 

Commands 

Format: TYP E [FROM ] < n a m e > [[TO ] < n a m e > ] [OP T 
N|H] 

Template: TYP E "FROM/A,TO,OPT/K " 

Purpose: T o type a  text file o r to type a  file  ou t as hexadecima l 
numbers. 

Specification: 

TO indicates th e outpu t fil e tha t you specify; i f you omit this , output i s to 
the curren t outpu t stream , whic h means , i n mos t cases , tha t th e outpu t 
goes to the screen . 

To interrup t output , pres s CTRL-C . T o suspen d output , typ e an y 
character. To resume output , pres s RETUR N o r CTRL-X . 

OPT specifie s a n optio n t o TYPE. Th e firs t optio n t o TYPE i s 'n' , whic h 
includes line numbers i n the output . 

The secon d optio n yo u ca n giv e TYP E i s h . Us e th e h  option t o writ e ou t 
each wor d o f th e FRO M fil e a s a  he x number , wit h th e characte r 
representation i n a column down the right-hand side . 

Examples: 

TYPE w o r k / p r o g 

displays the file 'work/prog' . 

TYPE w o r k / p r o g OP T n 

displays the fil e 'work/prog ' with lin e numbers . 

TYPE o b j / p r o g OP T h 

displays th e code stored i n 'obj/prog ' i n hexadecimal . 
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VDU 

Format: VDU [< name >] 

Template: VDU "NAM E i i 

Purpose: To identify th e make of terminal in use. 

Specification: 

You follo w th e VD U command wit h th e nam e o f a VD U that yo u are 
using. Unti l yo u have give n th e VDU command, a  number o f commands 
(for example , ED ) won' t work . Th e VD U comman d open s th e fil e 
DEVS:VDU an d locates th e name yo u specifed. I f you wish t o find ou t 
which VDU s ar e currentl y supported , yo u ca n loo k a t th e fil e 
DEVS:VDU wit h th e editor . However , yo u may have t o mak e certai n 
alterations t o this fil e to support ne w make s of terminal. (Se e Chapter 4, 
"Installation", i n th e Tripos  Technical  Reference  Manual  fo r 
further details. ) 

There i s a limit o n the size of a vdu specification an d this limi t cannot be 
altered. I f i t i s exceede d o r an y synta x erro r i s found , the n a  suitabl e 
message is given and the vdu specification i s not altered. 

The VD U handle r i s installe d fo r th e curren t tas k an d fo r al l task s 
created fro m tha t tas k b y NEWCLI . Normally , yo u giv e th e VD U 
command onc e whe n yo u star tu p th e system , an d s o you ma y find i t 
useful t o plac e i t i n th e file  SrSTARTUP-SEQUENCE . Onc e yo u hav e 
done this, Tripos executes it automatically on starting up. 

If you omi t th e vdu name, th e name o f the current vd u type appear s on 
the screen . 

Examples: 

VDU TVI 

loads a VDU driver for the Televideo 950 . 
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WAIT 
Format: WAIT < n > [SEC|SECS][MIN|MINS ] [UNTI L 

< t i m e > ] 

Template: WAIT ",SE C = SECS/S.MIN = MINS/S.UNTIL/K " 

Purpose: To wait for th e specified time . 

Specification: 

You ca n us e WAI T i n comman d sequence s o r afte r RU N t o wai t fo r a 
certain period , o r t o wai t unti l a  certai n tim e o f day. Unles s yo u specif y 
otherwise, the waiting tim e i s one second . 

The parameter shoul d b e a number , specifyin g th e number o f seconds (o r 
minutes, if MINS is given) t o wait . 

Use the keywor d UNTI L t o wai t unti l a  specifi c tim e o f day, give n i n th e 
format HH-.MM . 

Examples: 

WAIT 

waits 1  second. 

WAIT 1 0 MIN S 

waits 1 0 minutes . 

WAIT UNTI L 21:1 5 

waits unti l quarte r pas t nin e a t night . 
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WHY 
Format: WHY 

Template: WHY 

Purpose: To explain wh y the previous command failed . 

Specification: 

Usually whe n a  comman d fail s th e scree n display s a  brie f messag e tha t 
something wen t wrong . Thi s typicall y include s th e nam e o f th e fil e (i f 
that wa s the problem) , but doe s no t g o into any mor e detail . For example , 
the comman d 

COPY fre d T O * 

might fai l an d display th e messag e 

Can 11 ope n fre d 

This coul d happe n fo r a  numbe r o f reason s -  fo r example , 'fred ' migh t 
already b e a directory , o r ther e migh t no t b e enough spac e o n th e dis k t o 
open th e file , o r i t migh t b e a  read-onl y disk . COP Y make s n o distinctio n 
between thes e cases , becaus e usuall y th e use r know s wha t i s wrong . 
However, immediatel y afte r you r comman d fails , typ e WH Y an d pres s 
RETURN t o displa y a  muc h fulle r message , describin g i n detai l wha t 
went wrong . 

Examples: 

TYPE DFO : 
can't ope n DFO : 
WHY 

Last comman d faile d becaus e objec t no t o f require d typ e 

WHY hint s at wh y your command failed : yo u can' t typ e a device . 
See also: FAULT 
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Quick Reference Car d 

File Utilitie s 

< > 

COPY 

DELETE 

DIR 

ED 

EDIT 

FILENOTE 

JOIN 

LIST 

MAKEDIR 

PROTECT 

RENAME 

comment character , ignor e th e res t of the line . 

direct command inpu t and outpu t respectively . 

copies on e fil e t o another o r copie s al l th e file s 
from on e directory t o another . 

deletes u p to 10 files o r directories . 

shows filenames i n a directory . 

enters a  screen editor fo r tex t files . 

enters a  lin e by line editor . 

attaches a  not e wit h a  maximu m o f 8 0 
characters to a specified file . 

concatenates u p to 1 5 files t o form a  new file . 

examines an d display s detaile d informatio n 
about a file or directory . 

creates a directory wit h a  specified name . 

sets a  file's protectio n status . 

renames a  file o r directory . 
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SEARCH look s fo r a  specifie d tex t strin g i n al l th e files 

of a directory . 

SORT sort s simple files . 

TYPE type s a  fil e t o th e scree n tha t yo u ca n 
optionally specif y a s text o r hex . 

CLI Control 

BREAK set s attention flag s i n a given task . 

CD set s a current director y and/o r drive . 

CONSOLE set s th e consol e characteristic s o f th e consol e 

handler use d by the current CLI . 

ENDCLI end s an interactiv e CL I task . 

NEWCLI create s a ne w interactive CL I task . 

PROMPT change s the prompt i n the current CLI . 

RUN execute s commands a s background tasks . 

STACK display s or set s the stack siz e for commands . 

STATUS display s informatio n abou t th e CL I task s 

currently i n existence . 

VDU identifie s th e mak e o f terminal i n use . 

WHY explain s why a previous command failed . 
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Command Sequence Contro l 

C 

ECHO 

FAILAT 

IF 

LAB 

QUIT 

SKIP 

WAIT 

executes a  file o f commands. 

displays th e messag e specifie d i n a  comman d 
argument. 

fails a  comman d sequenc e i f a  progra m 
returns a n erro r cod e greate r tha n o r equa l t o 
this number . 

tests specifie d action s withi n a  comman d 
sequence. 

defines a  label (se e SKIP) . 

exits fro m a  comman d sequenc e wit h a  give n 
error code . 

jumps forwar d t o LA B in a command sequenc e 
(see LAB) . 

waits for , or until , a specified time . 

System and Storage Managemen t 

ASSIGN assign s a  logica l devic e nam e t o a  filin g 
system directory . 

DATE display s or sets the system date and time . 
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DISKCOPY 

DISKDOCTOR 

FAULT 

FORMAT 

INFO 

INSTALL 

MOUNT 

PATH 

RELABEL 

copies th e content s o f one entir e flopp y dis k t o 
another. 

restores a  corrupt disk . 

displays message s correspondin g t o supplie d 
fault o r error codes . 

formats an d initialize s a  new floppy disk , 

gives information abou t th e filing system , 

makes a  formatted dis k bootable , 

mounts a  ne w device . 

alters th e directory searc h lis t for commands , 

changes th e volum e name of a disk . 

Programming Tools 

ALINK link s section s o f cod e int o a  fil e fo r executio n 
(see JOIN). 

ASSEM assemble s xM6800 0 language . 
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This chapte r describe s ho w to use th e scree n edito r ED . Yo u can us e thi s 
program to alter o r create tex t files . 
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2.1 Introducing ED 

You can us e th e editor E D to creat e a  ne w fil e o r t o alter a n existin g one . 
You displa y tex t o n th e screen , an d yo u ca n scrol l i t verticall y o r 
horizontally, a s required . 

ED accepts the following template : 

ED "FROM/A,SIZE/K " 

For example, to call ED, you typ e 

ED fre d 

ED makes a n attemp t t o open th e fil e yo u hav e specifie d a s 'fred ' (tha t is , 
the FRO M file) , and i f this succeeds , the n E D read s th e fil e int o memor y 
and display s th e firs t fe w line s o n th e screen . Otherwise , E D provide s a 
blank screen , read y fo r th e additio n o f new information . T o alter th e tex t 
buffer tha t E D use s t o hold th e file , you specif y a  suitable valu e afte r th e 
SIZE keyword, fo r example , 

ED fre d SIZ E 4500 0 

The initia l siz e i s based on the size of the file yo u edit, with a  minimum o f 
20,000 words . 

Note: Yo u canno t edi t ever y kin d o f file wit h ED . Fo r example , E D doe s 
not accept sourc e file s containing binary code . To edit file s suc h a s these , 
you should use the editor EDIT . 

WARNING: E D alway s append s a  linefee d eve n i f th e fil e doe s no t en d 
with one . 
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When E D i s running , th e botto m lin e of the scree n i s a messag e are a an d 
command line . Erro r message s appea r her e an d remai n unti l yo u giv e 
another E D command . 

ED commands fal l int o two categories : 

- immediate command s 
- extende d commands . 

You us e immediat e command s i n immediat e mode ; yo u us e extende d 
commands i n extende d mode . E D i s alread y i n immediat e mod e whe n 
you star t editing . T o enter extende d mode , you pres s th e ES C key . Then , 
after E D ha s execute d th e comman d line , i t return s automaticall y t o 
immediate mode . 

In immediat e mode , E D execute s command s righ t away . Yo u specif y a n 
immediate comman d wit h a  singl e ke y o r contro l ke y combination . T o 
indicate a  contro l ke y combination , yo u pres s an d hol d dow n th e CTR L 
key while you type th e give n letter , s o that CTRL-M , for example , mean s 
hold down CTRL whil e you typ e M . 

In extende d mode , anythin g yo u typ e appear s o n th e comman d line . E D 
does no t execut e command s unti l yo u finish th e comman d line . Yo u ma y 
type a  numbe r o f extende d command s o n a  singl e comman d line . Yo u 
may als o grou p an y command s togethe r an d eve n ge t E D t o repea t the m 
automatically. Mos t immediat e command s hav e a  matchin g extende d 
version. 

ED attempt s t o kee p th e scree n u p t o date . However , i f yo u ente r a 
further comman d whil e i t i s attemptin g t o redra w th e display , E D 
executes th e comman d a t onc e an d update s th e displa y whe n ther e i s 
time. The current lin e i s always displayed firs t an d i s always u p to dat e 
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2.2 Immediate Command s 

This sectio n describe s th e typ e o f command s tha t E D execute s 
immediately. Immediat e commands deal wit h the following : 

- curso r contro l 
- tex t insertio n 
- tex t deletio n 
- tex t scrollin g 
- repetitio n of commands 

2.2.1 Cursor Control 

To mov e th e curso r on e positio n i n an y direction , yo u pres s th e 
appropriate curso r contro l key . If  yo u d o no t hav e curso r contro l key s 
(keys wit h arrow s o n them) , the n yo u ca n us e th e followin g contro l 
combinations: CTRL- H t o mov e th e curso r right , CTRL- J t o mov e th e 
cursor down , CTRL- K t o mov e th e curso r up , an d CTRL- X t o mov e th e 
cursor right . 

If the cursor i s on the righ t han d edg e of the screen , E D scrolls the tex t t o 
the lef t t o make th e res t o f the tex t visible . E D scroll s verticall y g . line a t 
a tim e an d horizontall y te n character s a t a  time . Yo u canno t mov e th e 
cursor of f the to p or bottom of the file, or off the lef t han d edg e of the text . 

ight 
the 

HOME (o r CTRL-] , tha t is , CTR L an d th e squar e closin g bracke t 
takes th e curso r t o th e righ t han d edg e o f th e curren t lin e unles s 
cursor i s alread y there . Whe n th e curso r i s alread y a t th e ri ; 
edge, HOM E (o r CTRL-] ) move s i t bac k t o th e lef t han d edg e o f 
The tex t i s scrolle d horizontally , i f required . I n a  simila r 
CTRL-E place s th e curso r a t th e star t o f th e firs t lin e o n th e 
unless th e cursor i s already there . I f the cursor i s already there , 
places i t at the end of the las t lin e on the screen . 

CTRL-T takes th e curso r t o th e star t o f the nex t word . CTRL- R take s th e 
cursor t o th e spac e followin g th e previou s word . I n thes e tw o cases , th e 
text i s scrolled verticall y o r horizontally, a s required . 

the 
hand 
line, 

fashion, 
screen 

CTRL-E 
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The TA B ke y (als o CTRL-I ) move s th e curso r t o th e nex t ta b position , 
which i s a  multipl e o f th e ta b settin g (initiall y 3) . I t doe s NO T inser t 
TAB characters i n the file . 

2.2.2 Inserting Text 

While i n immediat e mode , E D i s als o i n INSER T mod e s o an y ordinar y 
characters yo u typ e wil l b e inserte d a t th e curren t curso r position . E D 
has n o type-ove r mode . T o replac e a  wor d o r line , yo u mus t delet e th e 
desired content s an d inser t ne w informatio n i n it s place . An y lette r tha t 
you typ e i n immediat e mod e appear s a t th e curren t curso r positio n 
unless th e lin e i s to o lon g (ther e i s a  maximu m o f 25 5 character s i n a 
line). If  yo u tr y t o mak e a  lin e longe r tha n th e maximu m limit , E D 
refuses t o add anothe r characte r an d display s the following message : 

Line to o lon g 

However, o n shorte r lines , E D move s an y character s t o th e righ t o f th e 
cursor t o mak e roo m fo r th e ne w text . If  th e lin e exceed s th e siz e o f th e 
screen, th e lef t han d en d o f th e lin e disappear s fro m view . Then , E D 
redisplays th e en d o f th e lin e b y scrollin g th e tex t horizontally . I f yo u 
move th e curso r beyon d th e en d o f the line , for example , wit h th e TAB o r 
cursor contro l keys , E D insert s space s betwee n th e en d o f th e lin e an d 
any new character yo u insert . 

To spli t th e curren t lin e a t th e curso r an d generat e a  ne w line , pres s 
RETURN. I f th e curso r i s a t th e en d o f a  line , E D create s a  ne w blan k 
line aftie r th e curren t one . Alternatively , yo u pres s CTRL- A (o r th e IN S 
LINE liey , i f ther e on e i s o n you r mak e o f terminal) t o generat e a  blan k 
line aftje r th e curren t one , wit h n o spli t o f the curren t lin e takin g place . 
In eithe r case , th e curso r appear s o n th e ne w lin e a t th e positio n 
indicated by the lef t margi n (initially , column one) . 

To ensur e tha t E D give s a  carriag e retur n automaticall y a t a  certai n 
position on the screen , you can se t up a righ t margin . Onc e you have don e 
this, wheneve r yo u typ e a  line tha t exceed s tha t margin , E D ends the lin e 
before th e las t wor d an d move s th e wor d an d th e curso r dow n onto a  ne w 
line. Thi s i s calle d 'wor d wrap. ' (Not e tha t i f yo u hav e a  lin e wit h n o 
spaces, E D won' t kno w wher e t o brea k th e 'word ' an d th e automati c 
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margin canno t wor k properly. ) I n detail , i f you typ e a  characte r 
cursor i s a t th e en d o f the lin e an d a t th e righ t margi n position , 
automatically generate s a  ne w line . Unles s th e characte r yo u 
a space , E D move s down th e hal f completed wor d a t th e end of 
the newl y generate d line . However , i f yo u inser t som e tex t 
cursor i s NOT a t th e end of a line (tha t is , with tex t already t o the! 
the cursor), then settin g a  right margi n doe s not work . Initially , 
margin i s se t u p a t colum n 79 . Yo u ca n tur n off , o r 'disable, ' 
margin wit h th e E X command . (Fo r furthe r detail s o n settin g 
see Section 2.2. 1 "Program Control") . 

and th e 
then E D 

was 
line t o 

the 
right of 

right 
right 

typed 
the 
when 

tjhe 
the 
margins, 

If yo u typ e som e tex t i n th e wron g cas e (fo r example , i n l o 
instead o f uppe r case) , yo u ca n correc t i t wit h CTRL-F . T o d o 
move th e curso r t o poin t a t th e lette r yo u wan t t o change an d 
CTRL-F. I f the lette r i s i n lowe r case , CTRL-F flip s th e lette r 
case. On the othe r hand , i f the lette r i s in uppe r case , CTRL-F f l 
lower case. However , i f the cursor point s a t somethin g tha t i s not j 
(for example, a space or symbol) , CTRL-F does nothing t o i t 

wer cas e 
you 

press 
upper 
it int o 

a lette r 

this, 
thkn 
into 
lbs 

the 

CTRL-F no t onl y flip s lette r case s bu t i t also move s th e curso r 
to th e righ t (an d i t move s th e curso r eve n i f ther e i s n o case t o 
that, afte r yo u hav e changed th e case of a lette r wit h CTRL-F , 
moves righ t t o poin t a t th e nex t character . If  th e nex t characte r 
letter, yo u ca n pres s CTRL- F agai n t o chang e it s case ; yo u 
repeat th e comman d unti l yo u hav e change d al l th e letter s o n 
(Note tha t i f you continue t o press CTRL-F afte r th e th e las t lette r 
line, th e curso r keep s movin g righ t eve n thoug h ther e i s not h 
change.) Fo r example , i f you had the lin e 

obe plac e 
flip). S o 

cursor 
is a 

then 
the line , 

on th e 
left t o 

can 

nng 

The Walrus an d th e Carpenter wer e walkin g han d i n 

and you kept CTRL-F pressed down, the line would become 

tHE WALRUS AN D TH E CARPENTE R WER E WALKIN G HAN D I N 

On the other hand, the following line: 

IF <file> < = x 

hand 

HAND 
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becomes 

i f I 

where 

<FILE> < = X 

the letter s change case and th e symbol s remain th e same . 

2.2.3 Deletin g Text 

scro 

BACKSPACE ke y delete s th e characte r t o the lef t o f the curso r an d 
the curso r on e positio n lef t unles s i t i s a t th e beginnin g o f a line . 

lis th e text , i f required . CTRL- N (als o DEL , o r DE L CHA R o n 
terminals) delete s th e characte r a t th e curren t curso r positio n 

moving th e cursor . A s wit h an y deletion , character s remainin g 
line shif t back , an d tex t tha t wa s invisibl e beyon d th e righ t han d 

screen become s visible . 

The 
moves 
ED 
some 
without 
on th e 
edge off the 

The actio n o f CTRL- 0 depend s o n th e characte r a t th e cursor . If  thi s 
character i s a  space , the n CTRL- 0 (als o IN S CHA R o n som e terminals ) 
deletes al l space s u p t o th e nex t non-spac e characte r o n th e line . 
Otherwise, i t delete s character s fro m th e cursor , an d move s tex t left , 
until a  space occurs . 

CTRL-Y (als o LIN E ERASE , o r DEO L o n som e terminals ) delete s al l 
characters fro m th e cursor t o the end of the line . 

CTRL-B (als o DE L LIN E o n som e terminals ) delete s th e entir e curren t 
line. You may us e extended command s t o delete block s of text. 

2.2.4 Scrolling 

Besides verticall y scrollin g on e lin e lin e a t a  tim e b y movin g th e curso r 
to th e edg e o f th e screen , yo u ca n verticall y scrol l th e tex t 1 2 line s a t a 
time with the control key s CTRL-U an d CTRL-D . 

CTRL-D move s th e curso r t o previou s lines , whil e scrollin g th e tex t 
down; CTRL- U scroll s th e tex t u p an d move s th e curso r t o line s furthe r 
on in the file . 

2-6 



Tripos User' s Referenc e ED 

CTRL-V refreshe s th e entir e screen , whic h i s usefu l i f anothe r progra m 
besides the editor alter s the screen . 

2.2.5 Repeating Command s 

The edito r remember s an y extende d comman d lin e yo u type . T o ^xecut e 
this se t o f extended command s agai n a t an y time , press CTRL- G I n thi s 
way, yo u ca n se t u p a  searc h comman d a s a n extende d command . I f th e 
first occurrenc e o f a  strin g i s no t th e on e yo u need , pres s CTRL- G t o 
repeat th e search . Yo u ca n se t u p an d execut e comple x set s o f editin g 
commands man y times . 

Note: When yo u giv e a n extende d comman d a s a  comman d grou p wit h a 
repetition count , E D repeat s th e command s i n th e grou p tha t numbe r o f 
times eac h tim e yo u pres s CTRL-G . Se e th e sectio n "Extende d 
Commands" for mor e details on extended commands . 

2.3 Extended Command s 

This sectio n describe s th e command s availabl e t o you i n extende d mode . 
These commands cove r 

- progra m contro l 
- bloc k contro l 
- movemen t 
- searchin g tex t 
- exchangin g tex t 
- alterin g tex t 
- insertin g tex t 

To enter extende d comman d mode , press th e ES C or ESCAP E key . Som e 
makes o f terminal , however , sen d th e ESCAP E characte r a s a  prefi x t o 
function keys . I f your termina l i s one o f these , yo u mus t mak e i t accep t 
another ke y instead . Thi s ca n b e don e o n installatio n (se e th e Tripos 
Technical Reference  Manual  fo r furthe r details) . Yo u can t i e n us e 
that ke y whereve r yo u woul d us e ESC . Onc e yo u hav e presse d ESC , 
ESCAPE, o r th e ke y yo u hav e se t u p t o b e equivalen t t o ESCAlPE , al l 
subsequent inpu t appear s o n th e comman d lin e a t th e bottorr i o f th e 
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screen. Yo u can correc t mistake s wit h BACKSPAC E i n th e norma l way . 
To terminat e th e comman d line , pres s eithe r ES C o r RETURN . I f yo u 
press ESC , th e edito r remain s i n extende d mod e afte r executin g th e 
command line . O n th e othe r hand , i f yo u pres s RETURN , i t revert s t o 
immediate mode . T o leav e th e comman d lin e empty , just pres s RETUR N 
after Ipressin g ES C t o g o bac k t o immediat e mode . I n thi s case , E D 
returrks to immediate comman d mode . 

Extended command s consis t o f one o r tw o letters , wit h uppe r an d lowe r 
case considere d th e same . Yo u can giv e multipl e command s o n the sam e 
comm|and lin e b y separatin g the m wit h a  semicolon . Command s ar e 
sometimes followe d b y a n argument , suc h a s a  numbe r o r a  string . A 
string i s a  sequenc e o f letter s introduce d an d terminate d b y a  delimiter , 
which i s an y characte r excep t letters , numbers , space , semicolon , o r 
brackets. Thus, valid strings migh t b e 

/ h a p p y / !2 3 f e e t ! : H e l l o ! : "1/2" 

Most immediat e command s hav e a  correspondin g extende d version . Se e 
the T^bl e o f Extende d Command s a t th e en d o f thi s chapte r fo r a 
complete list . 

2.2.1 Program Contro l 

This sectio n provide s a  specificatio n o f the program contro l command s X 
(eXit),|Q (Quit) , S A (SAve) , U  (Undo) , S H (SHow) , S T (Se t Tab) , S L an d 
SR (Set Lef t an d Se t Right) , and E X (Extend) . 

To instruc t th e edito r t o exit , yo u us e th e comman d X . Afte r yo u hav e 
given ^h e exi t command , E D write s ou t th e tex t i t i s holdin g i n memor y 
to th e output , o r destinatio n fil e an d the n terminates . If  you loo k a t thi s 
file, you can se e tha t al l the changes you mad e ar e there . 

i 

ED als b write s a  temporar y backu p t o :T/ED-BACKUP . Thi s backu p file 
remains unti l yo u exi t fro m E D again , a t whic h time , E D overwrites th e 
file wit h a  new backup . 
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To ge t ou t o f th e edito r withou t keepin g an y changes , yo u us ^ 
command. Whe n you us e Q, ED terminates immediatel y withou t 
to the buffe r an d discards an y change s yo u hav e made . Becaus e o f thi s 
you hav e altere d th e content s o f the file , E D asks yo u t o confir m 
really wan t t o quit . 

the Q 
^vriting 

if 
you that 

A furthe r comman d let s yo u t o tak e a  'snapshot ' cop y o f the fil e Withou t 
coming out o f ED. This i s the S A command. S A saves th e tex t t o a name d 
file or , in the absence of a named file , to the curren t file . Fo r example , 

SA !:doc/savedtext ! 

or 

SA 

SA i s particularl y usefu l i n geographica l area s subjec t t o powe r failur e 
or surge . 

Hint: SA followed b y Q is equivalent t o the X  command. 

If yo u mak e an y alteration s betwee n th e S A an d th e Q  commands , th e 
following messag e appears : 

Edits will b e los t -  typ e Y  t o confirm : 

If you hav e mad e n o alterations, E D quits immediatel y wit h th e content s 
of your sourc e fil e unchanged . S A i s also usefu l becaus e i t allow s yo u t o 
specify a  filenam e othe r tha n th e curren t one . I t i s therefor e possibl e t o 
make copie s a t differen t stage s an d plac e the m i n differen t file s o r 
directories. 

To und o th e las t change , yo u us e th e U  command . Th e edito r make s a 
copy o f the lin e th e curso r i s on, an d the n i t modifie s thi s cop y wheneve r 
you ad d o r delet e characters . E D put s th e changed cop y back int o th e fil e 
when yo u mov e th e curso r of f th e curren t lin e (eithe r b y curso r control , 
or b y deletin g o r insertin g a  line) . E D als o replace s th e cop y v/he n i t 
performs an y scrollin g eithe r verticall y o r horizontally . Th e U  comman d 
discards th e change d cop y an d use s th e ol d versio n o f th e curren t lin e 
instead. 
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WARNING: E D does no t und o a  lin e deletion. Onc e you hav e move d fro m 
the curren t line , th e U  comman d canno t fi x th e mes s yo u hav e go t 
yoursejlf into . 

To sho w th e curren t stat e o f th e editor , yo u us e th e S H command . Th e 
screen! displays informatio n suc h a s th e valu e o f ta b stops , curren t 
margins, block marks , and th e name o f the file being edited . 

Tabs a|r e initiall y se t a t ever y thre e columns . T o chang e th e curren t 
setting o f tabs , yo u us e th e S T command followe d b y a  numbe r n , whic h 
sets taj )S a t every n  columns . 

the lef t margi n an d righ t margin , yo u us e th e S L an d S R 
comms(nds, agai n followe d b y a  numbe r indicatin g th e colum n position , 

margin shoul d no t be set beyond th e width o f the screen . 

To se t 
comm; 
The l e ft i 

To exten d margins , yo u us e th e E X command . Onc e yo u hav e give n EX , 
ED takfe s n o accoun t o f th e righ t margi n o n th e curren t line . Onc e yo u 
move tri e cursor fro m th e curren t line , ED turns th e margin s on again . 

2.3.2 Block Contro l 

To move , insert , o r delet e text , yo u us e th e bloc k contro l command s 
described i n thi s section . 

You caj i identif y a  bloc k o f text wit h th e B S (Block Start ) an d B E (Bloc k 
End) ccjmmands. To do this , mov e th e curso r t o anywhere o n the firs t lin e 
you tha t you wan t i n the block and give the B S command. Then, move th e 
cursor tx > the las t lin e tha t yo u wan t i n th e block , using the cursor contro l 
commands o r a  searc h command , an d giv e th e B E comman d t o mark th e 
end of the block . 

Note: Once yo u hav e define d a  bloc k wit h B S and BE , i f you mak e AN Y 
change t o the text , th e star t an d en d o f the bloc k becom e undefine d onc e 
more. The only exception t o this i s i f you use IB (Insert Block) . 
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To identify on e line a s th e curren t block , move t o the lin e you want , pres s 
ESC, and typ e 

BS; BE 

The current lin e then becomes the current block . 

Note: You cannot star t o r finis h a  block i n the middl e of a line . To do this, 
you mus t firs t spli t the lin e by pressing RETURN . 

Once yo u hav e identifie d a  block , yo u ca n mov e a  cop y o f i t int o anothe r 
part o f the file wit h th e I B (Insert Block ) command. Whe n yo u give the I B 
command, E D insert s a  cop y o f the bloc k immediatel y afte r th e curren t 
line. Yo u ca n inser t mor e tha n on e cop y o f th e block , a s i t remain s 
defined unti l yo u change th e text , or delete th e block . 

To delet e a  block , yo u us e th e D B (Delet e Block ) command . D B delete s 
the bloc k o f tex t yo u define d wit h th e B S and B E commands . However , 
when yo u hav e delete d th e block , th e bloc k star t an d en d value s becom e 
undefined. Thi s mean s tha t yo u cannot delet e a  bloc k an d the n inser t a 
copy of it (DB followed b y IB) ; however, yo u can inser t a  copy of the bloc k 
and the n delete the block (IB followed b y DB) . 

You can also use block marks t o remember a  place i n a file . The SB (Show 
Block) command reset s th e scree n windo w on the fil e s o that th e firs t lin e 
in the block i s at th e top of the screen . 

To write a  block t o another file , you us e th e WB command (Writ e Block) . 
This command take s a  string that represent s a  file name . For example , 

WB !:doc/example ! 

writes th e content s o f the block t o the file 'example ' in th e directory ':doc' . 
(Remember: i f yo u us e th e filename-divide r slas h (/ ) t o separat e 
directories an d files , yo u shoul d no t us e slas h a s a  delimiter) . E D the n 
creates a  fil e wit h th e nam e tha t yo u specified , possibl y destroyin g a 
previous file wit h tha t nam e an d finally write s th e buffer t o it . 
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To inser t a  file  int o th e curren t file,  yo u us e th e I F comman d (Inser t 
File). E D read s int o memor y th e file  wit h th e nam e yo u gav e a s th e 
argument strin g t o IF , a t th e poin t immediatel y followin g th e curren t 
line. Fo r example , 

IF !:doc/example ! 

inserts th e file  :doc/exampl e int o th e curren t file  beginnin g immediatel y 
after th e current line . 

2.3.3 Moving the Current Cursor Positio n 

The comman d T  move s th e curso r t o th e to p o f the file,  s o tha t th e first 
line i n th e fil e i s th e firs t lin e o n th e screen . Th e B  command move s th e 
cursor t o th e botto m o f th e file,  s o tha t th e las t lin e i n th e file  i s th e 
bottom line on the screen . 

The command s N  an d P  mov e th e curso r t o the star t o f the nex t lin e an d 
previous line , respectively . Th e command s C L an d C R mov e th e curso r 
one plac e t o th e lef t o r on e plac e t o the right , whil e C E place s th e curso r 
at th e end of the curren t line , and CS places i t at th e start . 

The comman d M  moves th e curso r t o a specifi c line . To move, you type M 
followed b y the lin e numbe r o f the lin e you wan t a s th e ne w current line . 
For example , 

M 50 3 

moves th e curso r t o th e five  hundre d an d thir d lin e i n th e file.  Th e M 
command i s a  quic k wa y o f reaching a  know n positio n i n you r file.  Yo u 
can, fo r instance , mov e t o th e correc t lin e i n you r file  b y givin g a  repea t 
count t o the N command, bu t i t i s much slower . 
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2.3.4 Searching and Exchangin g 

Alternatively yo u ca n mov e th e scree n windo w t o a  particula r contex t 
with th e command F  (Find ) followe d b y a  strin g tha t represent s th e tex t 
to b e located . Th e searc h start s a t on e plac e beyon d th e curren t curso r 
position an d continue s forward s throug h th e file . I f th e strin g i s found , 
the cursor appears a t th e star t o f the locate d string . The string mus t b e i n 
quotes (o r othe r delimiter s '/' , '.' , '!' , an d s o on) . I n orde r fo r a  matc h t o 
occur th e string s mus t b e o f th e sam e case , unles s th e U C comman d i s 
used (see below). 

To searc h backward s throug h th e text , yo u us e th e comman d B F 
(Backwards Find ) i n th e sam e wa y a s F . B F find s th e las t occurrenc e o f 
the strin g befor e th e curren t curso r position . (Tha t is , B F look s fo r th e 
string t o th e lef t o f the curso r an d the n throug h al l th e line s bac k t o th e 
beginning o f th e file. ) T o fin d th e earlies t occurrence , yo u us e T 
(Top-of-file) followe d b y F . T o fin d th e las t occurrence , yo u us e B 
(Bottom-of-file) followe d b y BF . 

The E  (Exchange ) comman d take s tw o string s separate d wit h delimite r 
characters and exchanges th e firs t strin g fo r th e last . So , for example , 

E /wombat/zebra / 

would chang e th e nex t occurrenc e o f th e tex t 'wombat ' t o 'zebra' . Th e 
editor start s searchin g fo r th e firs t strin g a t th e curren t curso r positio n 
and continue s throug h th e file . Afte r th e exchang e i s completed , th e 
cursor move s to the end of the exchanged text . 

You ca n specif y empt y string s b y typin g tw o delimiter s wit h nothin g 
between them . I f the first , o r 'search' , strin g i s empty , th e edito r insert s 
the secon d strin g a t th e curren t curso r position . I f th e secon d strin g i s 
empty, th e nex t occurrenc e o f the searc h strin g i s exchanged fo r nothin g 
(that is , the search strin g i s deleted). 

Note: ED ignores margin setting s whil e you are exchangin g text . 

The E Q command (Exchang e an d Query ) i s a varian t o n the E  command . 
When yo u us e EQ , E D ask s yo u whethe r yo u wan t th e exchang e t o tak e 
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place. Thi s i s usefu l whe n yo u wan t th e exhang e t o tak e plac e i n som e 
circumstances, bu t no t i n others. For example , afte r typin g 

EQ / w o m b a t / z e b r a / 

the following messag e 

Exchange? 

appears o n th e comman d line . I f you respon d wit h a n N , the n th e curso r 
moves pas t th e searc h string ; otherwise , i f you typ e Y , th e chang e take s 
place as normal. You usually only give EQ in repeate d groups . 

The searc h an d exchang e command s usuall y mak e a  distinction betwee n 
upper an d lowe r cas e whil e makin g th e search . T o tel l al l subsequen t 
searches no t t o mak e an y distinctio n betwee n uppe r an d lowe r case , yo u 
use th e U C command . Onc e yo u hav e give n UC , th e searc h strin g 
'wombat' matche s 'Wombat' , 'WOMBAT' , 'WoMbA f an d s o on . T o hav e 
ED distinguish betwee n uppe r and lowe r case again , you use LC . 

2.3.5 Altering Text 

You cannot us e th e E  command t o insert a  ne w lin e into the text . Yo u us e 
the I  an d A  command s instead . Follo w th e I  comman d (Inser t before ) 
with a  strin g tha t yo u wan t t o make int o a  ne w line . E D insert s thi s ne w 
line before th e current line . For example , 

I / I n s e r t t h i s BEFOR E t h e c u r r e n t l i n e / 

inserts th e strin g 'Inser t thi s BEFOR E th e curren t line ' a s a  new , 
separate lin e Befor e th e lin e containin g th e cursor . Yo u us e th e A 
command (inser t After ) i n th e sam e wa y excep t tha t E D insert s th e ne w 
line after th e current line . That is , 

A / I n s e r t t h i s AFTE R t h e c u r r e n t l i n e / 

inserts th e strin g 'Inser t thi s AFTER th e curren t line ' as a new lin e Afte r 
the line containing th e cursor . 
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To spli t th e current lin e a t th e curso r position , you us e th e S  command. S 
in extended mod e i s just lik e pressing RETUR N i n immediat e mod e (se e 
Section 2.2.2 for furthe r detail s on splitting lines) . 

The J comman d joins the nex t line onto the end of the current one . 

The D  command delete s th e curren t lin e i n th e sam e wa y a s CTRL- B i n 
immediate mode . Th e D C comman d delete s th e characte r abov e th e 
cursor i n the sam e wa y as CTRL-N . 

2.3.6 Repeating Command s 

To repea t an y comman d a  certai n numbe r o f times , preced e i t wit h th e 
desired number . Fo r example , 

4 E /slithy /brillig/ 

changes th e nex t fou r occurrence s of'slithy ' t o 'brillig' . E D verifie s th e 
screen afte r eac h command . Yo u use th e R P (Repeat ) comman d t o repea t 
a comman d unti l E D return s a n error , suc h a s reachin g th e en d o f th e 
file. Fo r example , 

T; RP E / s l i t h y / b r i l l i g / 

changes al l occurrence s o f 'slithy ' t o 'brillig' . Notic e tha t yo u nee d th e T 
command t o ensure tha t al l occurrences o f 'slithy' are changed , otherwis e 
only those afte r th e current positio n are changed . 

To execut e comman d group s repeatedly , yo u ca n grou p th e command s 
together i n parentheses . Yo u ca n als o nes t comman d group s withi n 
command groups . For example , 

RP (  F / b a n d e r s n a t c h / ; 3  A/ / ) 

inserts thre e blan k line s (copie s o f th e nul l string ) afte r ever y lin e 
containing 'bandersnatch' . Notic e tha t thi s comman d lin e onl y work s 
from th e curso r t o the end o f the file . To apply th e comman d t o every lin e 
in the file, you should firs t mov e to the top of the file . 
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Note tha t som e commands ar e possible , but silly . Fo r example , 

RP S R 6 0 

sets th e righ t margi n t o 6 0 a d infinitum.  However , t o interrup t an y 
sequence o f extende d commands , an d particularl y repeate d ones , yo u 
type an y characte r whil e th e command s ar e takin g place . I f a n erro r 
occurs, ED abandons th e command sequence . 

2.3.7 Executin g Tripos Commands in E D 

You ma y wis h t o execut e a  Tripo s comman d withou t havin g t o exi t E D 
first. T o switc h t o anothe r tas k (process) , create d wit h NEWCLI , pres s 
CTRL-P as usual . Yo u will the n fin d yoursel f switche d t o a new tas k tha t 
is waitin g fo r input . T o retur n t o ED , kee p pressin g CTRL- P unti l yo u 
find yoursel f i n ED . (CTRL- P cycle s throug h al l th e task s tha t ar e 
currently waitin g fo r input. ) 

If yo u onl y wis h t o execut e on e comman d befor e returnin g t o ED , yo u 
may fin d i t simple r t o use DO . Fo r example , t o hal t E D and lis t th e file s 
in the root directory, typ e 

DO/LIST/ 

Then pres s RETUR N t o return t o ED again . 
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Quick Reference Car d 

Special Key Mapping s 

Command Action 

BACKSPACE 
ESC 
RETURN 
TAB 

< up-arrow > 
< down-arrow > 
< left-arro w > 
< right-arrow > 

Delete character t o left o f cursor 
Enter extende d command mod e 
Split lin e at cursor an d create a  new lin e 
Move cursor righ t t o next tab positio n 
(does NOT insert a  TAB character ) 
Move cursor u p 
Move cursor dow n 
Move cursor lef t 
Move cursor righ t 

Immediate Command s 

Command Action 

CTRL-A 
CTRL-B 
CTRL-D 
CTRL-E 
CTRL-F 
CTRL-G 
CTRL-H 
CTRL-I 
CTRL-M 
CTRL-N 
CTRL-0 
CTRL-R 

Insert lin e 
Delete lin e 
Scroll tex t dow n 
Move to top or bottom of screen 
Flip cas e 
Repeat las t extended comman d lin e 
Delete character lef t o f cursor 
Move cursor righ t t o next ta b positio n 
Return 
Delete characte r a t curso r 
Delete wor d or space s 
Cursor t o end of previous wor d 
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Command Actio n 

CTRL-T Curso r t o start o f next wor d 
CTRL-U Scrol l tex t u p 
CTRL-V Verif y scree n 
CTRL-Y Delet e t o end of line 
CTRL-[ Escap e (enter extended mode ) 
CTRL-] Curso r t o end or star t o f lin e 

Extended Command s 

This i s a  ful l lis t o f extended command s includin g thos e tha t ar e merel y 
extended version s o f immediat e commands . I n th e list , /s / indicate s a 
string, /s/t/ indicates tw o exchange strings , and n  indicates a  number . 

Command Action 

A/s/ Insert lin e after curren t 
B Move to bottom of fil e 
BE Block end a t curso r 
BF/s/ Backwards fin d 
BS Block star t a t curso r 
CE Move cursor t o end of line 
CL Move cursor one position lef t 
CR Move cursor one position righ t 
CS Move cursor t o start o f line 
D Delete current lin e 
DB Delete bloc k 
DC Delete character a t curso r 
DO/s/ Halt E D and execute s 
E/s/t/ Exchange s  into t 
EQ/s/t/ Exchange bu t query firs t 
EX Extend righ t margi n 
F/s / Find strin g s 
I/s/ Insert lin e before curren t 
IB Insert copy of block 

2-18 



Tripos User' s Referenc e ED 

Command Action 

IF/s/ Insert fil e s 
J Join current lin e with nex t 
LC Distinguish betwee n uppe r an d 

lower case in searche s 
M n Move to line number n 
N Move to start o f next lin e 
P Move to start o f previous lin e 
Q Quit withou t saving tex t 
RP Repeat unti l erro r 
S Split lin e at curso r 
SA Save text t o fil e 
SB Show block on scree n 
SH Show informatio n 
SLn Set lef t margi n 
SRn Set right margi n 
STn Set tab distanc e 
T Move to top of file 
U Undo changes on current lin e 
UC Equate U/ C and 1/ c in searche s 
WB/s/ Write bloc k to file s 
X Exit, writing text int o memor y 
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Chapter 3: EDIT - The Line Edito r 

This chapter describe s i n detail ho w to use the lin e editor EDIT . The first 
part introduce s th e reade r t o the editor . The second part give s a complet e 
specification o f EDIT. Ther e i s a  quic k referenc e car d containin g al l th e 
EDIT commands a t th e end of the chapter . 
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3.1 Introducing EDIT 

EDIT is a text edito r tha t processe s sequentia l file s line by lin e unde r th e 
control o f editin g commands . EDI T move s throug h th e input , o r sourc e 
file, passin g eac h lin e (afte r an y possibl e alterations ) t o a  sequentia l 
output file , th e destinatio n file . A n EDI T run , therefore , make s a  cop y of 
the sourc e fil e tha t contain s an y change s tha t yo u requeste d wit h th e 
editing commands . 

Although EDI T usuall y processe s th e sourc e fil e i n a  forwar d sequentia l 
manner, i t ha s th e capabilit y t o mov e backward s a  limite d numbe r o f 
lines. Thi s i s possibl e becaus e EDI T doesn' t writ e th e line s tha t hav e 
been passe d t o th e destinatio n fil e immediately , bu t hold s the m instea d 
in a n outpu t queue . Th e siz e o f thi s queu e depend s o n th e amoun t o f 
memory available. If  you wan t t o hol d mor e informatio n i n memory , yo u 
can selec t th e EDI T option , OPT , describe d i n th e nex t section , t o 
increase th e amount . 

You can make mor e than on e pass through th e text . 

The EDI T commands le t yo u 

- chang e part s of the sourc e 
- outpu t part s o f the source t o other destination s 
- inser t materia l fro m othe r source s 

3.1.1 Calling EDIT 

This sectio n describe s th e forma t o f th e argument s yo u ca n giv e ever y 
time yo u cal l th e EDI T command . EDI T expect s th e followin g 
arguments: 

FROM/A,TO,WITH/K,VER/K,OPT/K 

The command template described i n Chapter 1  of the Introduction to 
Tripos i s a  metho d o f definin g th e synta x fo r eac h command . Tripo s 
accepts comman d argument s accordin g t o th e forma t describe d i n th e 
command template . Fo r example , som e argument s ar e optional , som e 
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must appea r wit h a  keyword , an d other s d o n o nee d keyword s becaus e 
they onl y appea r i n a  specifi c position . Argument s wit h a  followin g / A 
(like FROM ) mus t appear , bu t yo u d o no t hav e t o typ e th e keyword . 
Arguments wit h jus t a  followin g / K (suc h a s WITH , VER , an d OPT ) ar e 
optional, bu t yo u mus t typ e th e keywor d t o specif y them . Argument s 
without a  followin g /  (TO , fo r example ) ar e optional . Tripo s recognize s 
arguments withou t a  followin g slas h (/ ) b y thei r positio n alone . I f yo u 
forget th e syntax fo r EDIT , typ e 

EDIT ? 

and Tripo s display s th e ful l templat e o n th e screen . (Fo r mor e detail s o n 
using commands , se e Chapte r 1  of the Introduction to  Tripos  an d 
Chapter 1  of this manual. ) 

Using anothe r metho d o f description, th e command synta x fo r EDI T i s a s 
follows: 

[FROM] < f i l e > [[TO ] < f i l e> ] [WIT H <f i l e> ] [VE R <f i l e> l 
[OPT Pn|Wn|PnWn ] 

The argumen t FRO M represent s th e sourc e file  tha t yo u wan t t o edit . 
The argumen t mus t appear , bu t th e keywor d itsel f i s optiona l (tha t is , 
Tripos accept s th e FRO M file  b y it s position) . I t doe s no t requir e yo u t o 
type the keywor d FRO M a s well . 

The T O fil e represent s th e destinatio n file.  Thi s i s th e file  wher e EDI T 
sends th e outpu t includin g th e editin g changes . If  yo u omi t th e T O 
argument, EDI T use s a  temporar y fil e tha t i t rename s a s th e FRO M file 
when editin g i s complete . If  yo u giv e th e EDI T comman d STOP , thi s 
renaming doe s not tak e place , and th e origina l FRO M file  i s untouched . 

The WITH keywor d represent s the file  containin g the editing commands . 
If you omit th e WITH argument , EDI T read s from th e terminal . 

The VE R keywor d represent s th e file  wher e EDI T send s erro r message s 
and lin e verifications . If  yo u omi t th e VE R argument , EDI T use s th e 
terminal. 
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You can us e th e OP T keywor d t o specif y option s t o EDIT . Vali d option s 
are P < n > , whic h set s th e numbe r o f previou s line s availabl e t o th e 
integer <  n >, an d W  < n >, whic h set s the maximu m 1  ine lengt h handle d 
to < n > characters . Unles s you specify otherwise , Tripos set s the option s 
P40W120. 

You can us e OP T t o increase , o r decrease , th e siz e o f available memory . 
EDIT use s P* W (tha t is , th e numbe r o f previous line s multiplie d b y th e 
line width ) t o determin e th e availabl e memory . T o chang e th e memor y 
size, adjus t th e P  an d W  numbers . P5 0 allocate s mor e memor y tha n 
usual; P30 allocates les s memory tha n usual . 

Here are som e examples of how you can call EDIT : 

EDIT p r o g r a m l T O p rograml_ne w WIT H ed i t_command s 

EDIT p r o g r a m l OP T P50W24 0 

EDIT p r o g r a m l VE R v e r _ f i l e 

Note: Unlik e ED , yo u canno t us e EDI T t o creat e a  ne w file . I f yo u 
attempt t o creat e a  ne w file , Tripo s return s a n erro r becaus e i t canno t 
find th e new file i n the current directory . 

3.1.2 Using EDIT Command s 

This sectio n introduce s som e o f th e basi c EDI T command s omittin g 
many o f th e advance d features . A  complete descriptio n o f th e comman d 
syntax an d o f al l command s appear s i n th e Sectio n 3.2 , " A Complet e 
Specification o f EDIT." 
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3.1.2.1 The Current Lin e 

As EDI T read s line s fro m th e sourc e an d write s the m t o th e destination , 
the lin e tha t i t ha s 'i n it s hand ' a t an y tim e i s calle d th e curren t line . 
EDIT make s al l th e textua l change s t o th e curren t line . EDI T alway s 
inserts ne w line s befor e th e curren t line . When yo u first  ente r EDIT , th e 
current lin e is the first  lin e of the source . 

3.1.2.2 Line Number s 

EDIT assign s eac h lin e i n th e sourc e a  uniqu e lin e number . Thi s lin e 
number i s no t par t o f th e informatio n store d i n th e file,  bu t EDI T 
computes i t b y countin g th e line s a s the y ar e read . Whe n you'r e usin g 
EDIT, you can refe r t o a specific lin e by using it s line number . A  line tha t 
has bee n rea d retain s it s origina l lin e numbe r al l th e tim e i t i s i n mai n 
memory, eve n whe n yo u delet e line s befor e o r afte r it , o r inser t som e 
extra lines . Th e lin e number s remai n unchange d unti l yo u rewin d th e 
file, o r unti l yo u renumbe r th e line s wit h th e =  command . EDI T assign s 
the lin e number s eac h tim e yo u ente r th e file . Th e lin e numbers , 
therefore, ma y no t be the same whe n you re-enter . 

3.1.2.3 Selecting a Current Lin e 

To select a current lin e i n EDIT , you can us e one of three methods : 

- countin g line s 
- specifyin g th e lin e numbe r 

- specifyin g th e contex t 

These three method s are described below . 

By Line Counting 
The N  and P  commands allo w you t o move to the nex t o r previous lines . If 
you giv e a  numbe r befor e th e N  o r P  command , yo u ca n mov e tha t 
number o f line s forwar d o r backward . T o mov e forwar d t o th e nex t line , 
type 
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N 

For any EDI T command, you can typ e either uppe r o r lowe r case letters . 

To move four line s forward, typ e 

4N 

to make the fourth lin e from th e current lin e your ne w current line . 

To move back to a lin e above th e current line , typ e 

P 

The P  command als o takes a  number . Fo r example , typ e 

4P 

This make s th e fourt h lin e abov e th e curren t lin e you r ne w curren t line . 
It i s onl y possibl e t o g o bac k t o previou s line s tha t EDI T ha s no t ye t 
written t o th e output . EDI T usuall y let s yo u g o back 4 0 lines . To be abl e 
to move bac k mor e tha n this , yo u specif y mor e previou s line s wit h th e P 
option whe n yo u ente r EDI T (se e Sectio n 3.1. 1 earlie r i n thi s chapte r fo r 
further detail s on the P  option) . 

By Moving to a Specific Lin e Numbe r 

The M  command allow s yo u t o selec t a  ne w curren t lin e b y specifyin g it s 
line number . Yo u type th e M  command an d th e desired lin e number . Fo r 
example, th e comman d M4 5 tell s EDI T t o Mov e t o lin e 45 . I f yo u ar e 
beyond line 45 , this command move s back t o i t provided i t i s still i n mai n 
memory. 

You ca n combin e th e specifi c lin e numbe r an d lin e countin g commands . 
For example , 

M12; 3 N 
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To separate consecutiv e command s o n the same line , type ;  (a semicolon) . 

By Context 

You us e th e F  comman d (Find ) t o selec t a  curren t lin e b y context . Fo r 
example, 

F/Jabberwocky/ 

means t o find th e lin e containing 'Jabberwocky' . Th e searc h start s a t th e 
current lin e an d move s forwar d throug h th e sourc e unti l th e require d 
line i s found . I f EDI T reache s th e en d o f th e sourc e withou t findin g a 
matching line , it displays th e following message : 

SOURCE EXHAUSTE D 

It i s als o possibl e t o searc h backward s b y usin g th e B F comman d 
(Backwards Find) . For example , 

BF/gyre an d gimble / 

BF als o start s wit h th e curren t line , bu t EDI T move s backward s unti l i t 
finds th e desire d line . If  EDI T reache s th e hea d o f th e outpu t queu e 
without findin g a  matching line , it displays the followin g message : 

NO MORE PREVIOU S LINE S 

Notice tha t i n th e example s above , th e desire d tex t (Jabberwock y an d 
gyre an d gimble ) i s enclose d i n matchin g singl e slashe s (/) . This desire d 
text i s calle d a  characte r string . Th e character s yo u us e t o indicat e th e 
beginning an d en d o f th e characte r strin g ar e calle d delimite r 
characters. I n the example s above , / was use d as the delimiter . A  numbe r 
of special character s suc h a s : . ,  and *  are availabl e fo r us e as delimiters ; 
naturally, th e strin g itsel f mus t no t contai n th e delimite r character . 
EDIT ignore s th e space s betwee n th e comman d nam e an d th e firs t 
delimiter, bu t consider s space s withi n th e strin g a s significant , sinc e i t 
matches the context exactly . Fo r example , 
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F / tur n tur n t r e e / 

does not find  'tum-tu m tree ' or "tur n turn tree' . 

If you us e a n F  command wit h n o argument , EDI T repeat s th e previou s 
search. For example , 

F/jubjub bird/ ; N ; F 

finds th e secon d occurrenc e o f a  lin e containin g 'jubju b bird' . Th e N 
command betwee n th e tw o F  command s i s necessar y becaus e a n F 
command alway s start s b y searchin g th e curren t line . I f you omitte d N , 
the second F  would find  th e same lin e as the first. 

3.1.2.4 Qualifier s 

The basi c for m o f th e F  comman d describe d abov e find s a  lin e tha t 
contains th e give n strin g anywher e i n its length . To restrict th e searc h t o 
the beginning or th e end of lines, you can plac e one of the letter s B  or E  in 
front o f the string . I n thi s case , you mus t typ e one o r mor e space s afte r F . 
For example , 

F B/slith y toves / 

means Fin d th e lin e Beginnin g wit h 'slith y toves' , whil e 

F E/bandersnatch / 

means Fin d th e lin e Endin g wit h 'bandersnatch' . A s wel l a s puttin g 
further condition s on the context required , th e us e of B or E  speeds u p th e 
search, as EDIT only needs to consider par t o f each line . 

B an d E  a s use d abov e ar e example s o f qualifiers , an d th e whol e 
argument i s calle d a  qualifie d string . A  numbe r o f othe r qualifier s ar e 
also available. Fo r example , 

F P/a-sittin g o n a  gate / 
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means Fin d th e nex t lin e containin g Precisel y th e tex t 'a-sittin g o n a 
gate'. Th e require d lin e mus t contai n n o othe r characters , eithe r befor e 
or afte r th e give n string . Tha t i s t o say , whe n yo u giv e thi s command , 
EDIT finds th e nex t lin e containing : 

a-sitting o n a gat e 

However, EDI T does not find th e line : 

a-sitting o n a gate . 

To fin d an empty lin e (Precisel y nothing) , yo u ca n us e a n empt y strin g 
with the P  qualifier, fo r example , 

F P/ / 

You can give more than on e qualifier i n any order . 

3.1.2.5 Making Changes to the Current Lin e 

This sectio n describe s ho w t o use th e E , A , an d B  command s t o alter th e 
text on your curren t line . 

Exchanging string s 

The E  comman d Exchange s on e strin g o f character s i n th e lin e fo r 
another, fo r example : 

E/Wonderland/Looking Glass / 

removes th e strin g 'Wonderland ' fro m th e curren t line , an d replace s i t 
with 'Lookin g Glass' . Not e tha t yo u us e a  singl e centra l delimite r t o 
separate th e tw o strings . T o delet e part s o f th e lin e (exchang e tex t fo r 
nothing), you can us e a nul l secon d string , a s follows : 

E/monstrous crow/ / 
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To add ne w materia l t o the line , you can us e the A  or B  commands. The A 
command insert s it s secon d str in g Afte r th e firs t occurrenc e o f th e firs t 
string o n th e curren t line . Similarly , th e B  comman d insert s it s secon d 
string Befor e th e firs t occurrenc e o f th e firs t strin g o n th e curren t line . 
For example, i f the current lin e containe d 

If seven maids with seve n mop s 

then th e following comman d sequence : 

A / s e v e n / t y / ; B  L / s e v e n / s i x t y - / 

would turn i t int o 

If sevent y maids with sixty-seve n mop s 

If you ha d omitte d th e L  qualifier fro m th e B  command above , th e resul t 
would be 

If sixty-seventy maids with seve n mop s 

because th e searc h fo r a  strin g usuall y proceed s fro m lef t t o right , an d 
EDIT use s th e firs t occurrenc e tha t i t finds . Yo u us e th e qualifie r L  t o 
specify tha t th e searc h shoul d procee d Leftwards . Th e L  qualifier force s 
the comman d tha t i t qualifie s t o ac t o n th e Las t occurrenc e o f it s firs t 
argument. 

If th e firs t strin g i n a n A , B  or E  comman d i s empty , EDI T insert s th e 
second strin g a t th e beginnin g o r th e en d o f th e line . T o furthe r qualif y 
the position of the second string, you use or omit th e L  or the E  qualifiers . 

If you give EDIT an A, B, or E  command o n a line tha t does no t matc h th e 
qualified strin g give n a s th e firs t argument , th e followin g messag e 
appears eithe r o n th e scree n o r i n a  verificatio n fil e tha t yo u specifie d 
when you entered EDIT . 

NO MATC H 

See the section "Callin g EDIT" for detail s o n the verificatio n file . 
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This sectio n describe s ho w t o remov e line s o f tex t fro m you r file . T o 
delete a  rang e o f lines , yo u ca n specif y thei r lin e number s i n a  D 
command. T o us e th e D  command , typ e D  an d th e lin e number . I f yo u 
type a  spac e an d a  secon d numbe r afte r D , EDI T remove s al l th e line s 
from th e firs t lin e number t o the last . Fo r example , 

D97 10 4 

deletes line s 9 7 to 10 4 inclusive, leavin g lin e 10 5 as the ne w current line . 
To delet e th e curren t line , typ e D  withou t a  qualifyin g number . Fo r 
example, 

F/plum cake/ ; D 

deletes th e lin e containin g 'plu m cake' , and th e lin e followin g i t become s 
the ne w curren t line . Yo u ca n combin e a  qualifie d searc h wit h a  delet e 
command, as follows : 

F B/The/; 4 D 

This comman d sequenc e delete s fou r lines , th e firs t o f whic h i s th e lin e 
beginning with The ' . 

You ca n als o typ e a  perio d (. ) o r a n asteris k (* ) instea d o f lin e numbers . 
To refer t o the curren t line , type a  period . T o refer t o the end-of-file , typ e 
an asterisk . Fo r example , 

D. * 

deletes the res t o f the source including the curren t line . 
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3.1.2.7 Inserting New Line s 

This sectio n describe s ho w t o inser t tex t int o you r fil e wit h EDIT . T o 
insert on e o r mor e line s o f new materia l BEFOR E a  give n line , yo u us e 
the I  command. Yo u can giv e th e I  command alon e o r wit h a  lin e number , 
a perio d (.) , or an asteris k (*) . EDI T insert s tex t befor e th e current lin e i f 
you giv e I  on it s own, or follow i t wit h a  period (.) . I f you typ e a n asteris k 
(*) afte r I , your tex t i s inserte d a t th e en d o f th e fil e (tha t is , befor e th e 
end-of-file line) . An y tex t tha t yo u typ e i s inserte d befor e th e lin e yo u 
specified. 

To indicat e th e en d o f your insertion , pres s RETURN , typ e Z , and pres s 
RETURN again . Fo r example , 

I 46 8 
The l i t t l e f i s h e s o f t h e s e a . 
They s e n t a n answe r bac k t o me . 
Z 

inserts the two lines of text before lin e 468. 

If yo u omi t th e lin e numbe r fro m th e command , EDI T insert s th e ne w 
material befor e th e current line . For example , 

F / c o r k s c r e w / ; I 
He s a i d , " I ' l l g o an d wak e them , i f . . . " 
Z 

This multipl e comman d find s th e lin e containing 'corkscrew ' (which the n 
becomes the current line ) and insert s th e specified ne w line . 

After a n I  command containin g a  lin e number , th e current lin e i s the lin e 
of that number ; otherwise , the current lin e i s unchanged . 

To insert materia l a t th e end of the file , type I* . 

To sav e yo u typing , EDI T provide s th e R  (Replace) command , th e exac t 
equivalent o f typin g D I ( D fo r Delet e followe d b y I  fo r Insert) . Fo r 
example, 
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R19 2 6 
In w i n t e r whe n t h e f i e l d s a r e w h i t e 
Z 

deletes line s 1 9 to 2 6 inclusive , the n insert s th e ne w materia l befor e lin e 
27, which becomes the curren t line . 

3.1.2.8 Command Repetitio n 

You can also us e individua l repea t count s as shown i n the example s fo r N 
and D  above wit h man y EDI T commands . I n addition , yo u ca n repea t a 
collection o f command s b y formin g the m int o a  comman d grou p usin g 
parentheses a s follows : 

6(F P//; D ) 

deletes th e nex t si x blan k line s i n th e source . Comman d group s ma y no t 
extend ove r mor e than on e lin e of command input . 

3.1.3 Leaving EDI T 
To en d a  EDI T session , yo u us e th e comman d W  (fo r Windup) . EDI T 
"winds through' t o the en d o f the source , copying i t to the destination , an d 
exits. Unles s yo u specif y a  T O file , EDI T rename s th e temporar y outpu t 
file as the FROM filename . 

EDIT ca n accep t command s fro m a  numbe r o f command sources . I n th e 
simplest case , EDI T accept s command s directl y fro m th e termina l (tha t 
is, fro m th e keyboard) ; thi s i s calle d th e primar y comman d level . EDI T 
can, however , accep t command s fro m othe r sources , fo r example , 
command file s or WITH files . 

You ca n cal l comman d file s fro m withi n EDIT , an d furthe r comman d 
files fro m withi n comman d files , wit h th e C  command , s o tha t eac h 
nested comman d fil e become s a  separat e comman d level . EDI T stop s 
executing th e command s i n th e comman d fil e whe n i t comes t o the en d of 
the comman d file , o r whe n i t find s a  Q . Whe n EDI T receive s a  Q 
command i n a  comman d file , o r i t come s t o th e en d o f th e file,  i t 
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immediately stop s executing commands fro m tha t file , an d revert s t o th e 
the previou s comman d level . I f EDI T find s a  Q  comman d i n a  neste d 
command file , i t return s t o executin g command s i n th e comman d fil e a t 
the leve l above . I f yo u sto p editin g a t th e primar y comman d level , b y 
typing Q , o r i f EDI T find s a  Q  i n a  WIT H file , the n EDI T wind s u p an d 
exits i n the same wa y as i t does with W . 

The command STO P terminates EDI T without any furthe r processing . I n 
particular, EDI T doe s no t writ e ou t an y pendin g line s o f outpu t stil l i n 
memory s o tha t th e destinatio n fil e i s incomplete . I f you only specif y th e 
FROM argument , EDI T doe s not overwrit e th e sourc e fil e wit h th e 
(incomplete) edite d file . Yo u should onl y us e STOP if you do not need th e 
output from th e EDIT run . 

EDIT write s a  temporar y backu p t o :T/ED-BACKU P whe n yo u exi t wit h 
the W or Q commands. This backup file remains unti l you exit fro m EDI T 
with thes e command s again , whereupo n EDI T overwrite s th e fil e wit h a 
new backup . I f you us e th e STO P command , EDI T doe s no t writ e t o thi s 
file. 

3.1.4 A Combined Example: Pulling It All Together 

You ca n mee t mos t simpl e editin g requirement s wit h th e command s 
already described . Thi s sectio n present s a n exampl e tha t use s severa l 
commands. Th e tex t i n italic s followin g th e editin g command s i n th e 
example i s a  comment . Yo u are no t mean t t o type these comments ; EDI T 
does not allow comments i n command lines . 

Take the following sourc e tex t (with lin e numbers) : 

1 Tweedlede e an d Tweedledu m 
2 agree d t o a battle , 
3 Fo r Tweedledu m sai d Tweedlede e 
4 a d spoile d hi s nice ne w rattle . 
5 
6 A s blac k a s a ta r barre l 
7 Whic h frightene d bot h th e heroes s o 
8 The y quit e forgo t thei r quorel l 
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Execute thes e EDI T commands : 

Ml; E/dum/dee/ ; E/dee/dum / the order of  the 
E commands  matters! 
now at  line  2 
H at line  start 
before line  after  blank  one 

N; E/a/A/; B  /a /hav e /  now  at  li 
F B/ad/ ; B//H / H  at  line 
F P//; N ; I  before  li 
Just the n fle w dow n a  monstrous crow , 
Z 
M6; 2( A L//,/; N ) commas  a 
F/quore/; E/quorell/quarrel. / 

commas at  end  of  lines 

W 
F is  in  fact redundant 
Windup 

The following tex t (wit h new lin e numbers ) i s the result . 

1 Tweedledu m an d Tweedlede e 
2 Agree d t o have a battle , 
3 Fo r Tweedledum sai d Tweedlede e 
4 Ha d spoile d hi s nice new rattle . 
5 
6 Jus t the n fle w down a  monstrous crow , 
7 A s black a s a ta r barrel, 
8 Whic h frightene d bot h th e heroes so , 
9 The y quite forgo t thei r quarrel . 

Note: If you experimen t wit h editin g thi s sourc e file , you'l l fin d tha t yo u 
don't hav e t o us e th e command s i n th e exampl e above . Fo r instance , o n 
the second line , you could use th e following command : 

E / a / h a v e a / 

to produce th e sam e result . I n othe r words , E  Exchange s 'a ' for 'hav e a' , 
and B places 'have '  Before 'a ' to produce 'hav e a' . 
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3.2 A Complete Specification o f EDIT 

After readin g th e firs t par t o f this chapte r o n th e basi c feature s o f EDIT , 
you shoul d b e abl e t o us e th e edito r i n a  simpl e way . Th e res t o f thi s 
chapter i s a  referenc e sectio n tha t provide s a  ful l specificatio n o f al l th e 
features o f EDIT . Yo u ma y nee d t o consul t thi s sectio n i f yo u hav e an y 
problems whe n editing or if you wan t t o use EDIT in a  more sophisticate d 
way. 

The features describe d i n this section ar e as follows : 

- Comman d synta x 
- Contro l of Command, Input , and Outpu t File s 
- Processin g EDI T 
- Functiona l Grouping s o f EDIT Command s 
- Lin e Window s 
- Strin g Operations on the Current Lin e 
- Miscellaneou s Curren t Lin e Command s 
- Inspectin g Part s of the Source: The Type Command s 
- Contro l of Command, Input , and Outpu t File s 
- Loop s 
- Globa l Operation s 
- Displayin g th e Progra m Stat e 
- Terminatin g a n EDI T Ru n 
- Curren t Lin e Verificatio n 
- Miscellaneou s Command s 
- Abandonin g Interactiv e Editin g 

3.2.1 Command Synta x 

EDIT command s consis t o f a  comman d nam e followe d b y zer o o r mor e 
arguments. On e o r mor e spac e character s ma y optionall y appea r 
between a  comman d nam e an d th e firs t argument , betwee n non-strin g 
arguments, an d betwee n commands . A  space characte r i s only necessar y 
in these place s to separate successiv e item s otherwise treate d a s one (fo r 
example, two numbers) . 
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EDIT understand s tha t a  comman d i s finishe d i n an y o f th e followin g 
ways:  whe n yo u pres s RETURN ; whe n EDI T reache s th e en d o f th e 
command arguments ; o r whe n EDI T read s a  semicolo n (;) , o r closin g 
parenthesis (  )  ) , that yo u hav e typed . 

You use parentheses t o delimit comman d groups . 

To separate command s tha t appea r o n th e sam e lin e o f input , yo u typ e a 
semicolon. Thi s i s onl y strictl y necessar y i n case s o f ambiguity wher e a 
command ha s a  variabl e numbe r o f arguments . EDI T alway s trie s t o 
read th e longes t possible command . 

Except wher e the y appea r a s par t o f a  characte r string , EDI T think s o f 
upper an d lowe r case letter s as the same . 

3.2.1.1 Command Name s 

A comman d nam e i s eithe r a  sequenc e o f letter s o r a  singl e specia l 
character (fo r example , #) . An alphabeti c comman d nam e end s wit h an y 
non-letter; onl y th e firs t fou r letter s o f the nam e ar e significant . On e o r 
more space s ma y appea r betwee n comman d name s an d thei r arguments ; 
EDIT require s a t leas t on e spac e whe n a n argumen t startin g wit h a 
letter follows a n alphabetic name . 

3.2.1.2 Arguments 

The followin g section s describ e th e si x differen t type s o f argumen t yo u 
can use with EDI T commands : 

- string s 
- qualifie d string s 
- searc h expression s 
- number s 
- switc h value s 
- comman d group s 
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3.2.1.3 String s 

A string i s a  sequenc e o f up t o 80 characters enclose d i n delimiters . Yo u 
may us e a n empt y (null ) string . ( A nul l strin g i s exactl y wha t i t sound s 
like: a  non-string , tha t is , delimiters enclosin g nothing , fo r example , //. ) 
The characte r tha t yo u decid e t o us e t o delimi t a  particula r strin g ma y 
not appea r i n th e string . Th e terminatin g delimite r ma y b e omitted i f i t 
is immediately followe d b y the end of the command line . 

The following characters are available for us e as delimiters : 

/ . + - , ? : * 

that is , commo n Englis h punctuatio n character s (excep t ; ) an d th e fou r 
arithmetic operators . 

Here are som e examples o f strings: 

/A/ 
*Menai Bridge * 
?? 
+String wit h fina l delimite r omitte d 

3.2.1.4 Multiple String s 

Commands tha t tak e tw o strin g argument s us e th e sam e delimite r fo r 
both an d d o no t doubl e i t betwee n th e arguments . A n exampl e i s th e A 
command: 

A /King/The Re d / 

For al l suc h command s th e secon d strin g specifie s replacemen t text . I f 
you omi t th e secon d string , EDI T use s th e nul l string . If  you d o this wit h 
the A  an d B  command , the n nothin g happen s becaus e yo u hav e aske d 
EDIT t o inser t nothin g afte r o r befor e th e firs t string . However , i f yo u 
omit the second strin g afte r a n E  command, EDI T deletes th e firs t string . 
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3.2.1.5 Qualified String s 

Commands tha t searc h fo r contexts , eithe r i n th e curren t lin e o r 
scanning through th e source , specify th e contex t wit h qualified strings . A 
qualified strin g i s a  strin g precede d b y zer o o r mor e qualifiers . Th e 
qualifiers ar e singl e letters . They ma y appear i n any order . Fo r example , 

BU/Abc/ 

Spaces ma y no t appea r betwee n th e qualifiers . Yo u ma y finis h a  lis t o f 
qualifiers wit h an y delimite r character . Th e availabl e qualifier s ar e B 
(Beginning), E (End) , L (Left o r Last) , P (Precisely), and U  (Uppercase) . 

3.2.1.6 Search Expression s 

Commands tha t searc h fo r a  particula r lin e i n th e sourc e tak e a  searc h 
expression a s a n argument . A  searc h expressio n i s a  singl e qualifie d 
string. Fo r example , 

F B/Tweedle / 

tells EDIT to look for a  lin e beginning with the string Tweedle' . 

3.2.1.7 Number s 

A numbe r i s a  sequenc e o f decima l digits . Lin e number s ar e a  specia l 
form o f numbe r an d mus t alway s b e greate r tha n zero . Whereve r a  lin e 
number appears , th e character s '. ' an d '* ' ma y appea r instead . A  perio d 
represents th e curren t line , an d a n asteris k represent s th e las t lin e a t 
the end of the sourc e file . Fo r example , 

M* 

instructs EDI T to move to the end of the source file . 
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3.2.1.8 Switch Value s 

Commands tha t alte r EDI T switche s tak e a  singl e characte r a s a n 
argument. Th e character mus t b e either a  +  o r - . For example , i n 

V-

the minu s sig n (- ) indicate s tha t EDI T shoul d tur n of f th e verification . I f 
you the n typ e V  +, EDI T turn s th e verificatio n o n again. I n this case , you 
can consider +  a s 'on ' and -  as 'off . 

3.2.1.9 Command Group s 

To make a  numbe r o f individual EDI T commands int o a  command group , 
you can enclose them i n parentheses. Fo r example , th e following line : 

(f/Walrus/;e/Walrus/Large Marin e Mammal/ ) 

finds th e nex t occurrenc e o f 'Walrus ' an d change s i t t o 'Larg e Marin e 
Mammal'. Comman d groups , however , ma y no t spa n mor e tha n on e lin e 
of input . Fo r instance , i f you typ e a  comman d grou p tha t i s longe r tha n 
one line , EDI T onl y accept s th e command s u p to the en d o f the firs t line . 
Then, because EDI T does not find a  closing parenthesi s a t th e en d o f tha t 
line, i t displays the following erro r message : 

Unmatched parenthesi s 

Note tha t i t i s onl y necessar y t o us e parenthese s whe n yo u inten d t o 
repeat a  command grou p more tha t once . 
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3.2.1.10 Command Repetitio n 

EDIT accept s man y command s precede d b y a n unsigne d decima l numbe r 
to indicate repetition , fo r exampl e 

24N 

If you giv e a  valu e o f zero, then EDI T execute s th e comman d indefinitel y 
(or until end-of-fil e i s reached). Fo r example , i f you typ e 

0(e /dum/dee/;n ) 

EDIT exchanges every occurrenc e of'dum ' fo r 'dee ' to the end of the file . 

You can specify repea t count s for command group s in the same wa y as fo r 
individual commands : 

12(F/handsome/; E/handsome/hansom/ ; 3N ) 

3.2.2 Processing EDI T 

This sectio n describe s wha t happen s whe n you ru n EDIT . I t gives detail s 
about wher e inpu t come s fro m an d wher e th e outpu t goes , wha t shoul d 
appear o n you r screen , an d wha t shoul d eventuall y appea r i n you r fil e 
after yo u have ru n EDIT . 

3.2.2.1 Prompt s 

When EDI T i s bein g ru n interactively , tha t is , wit h bot h th e comman d 
file connecte d t o th e keyboar d an d th e verificatio n fil e connecte d t o a 
window, i t display s a  promp t whe n i t i s read y t o rea d a  ne w lin e o f 
commands. Although , i f th e las t comman d o f th e previou s lin e cause d 
verification output , EDI T does not retur n a  prompt . 

If you tur n th e verificatio n switc h V  on, EDI T verifie s th e curren t lin e i n 
place of a prompt i n the following circumstances : 
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if it has no t already verifie d th e current line , 
if yo u hav e mad e an y change s t o th e lin e sinc e i t wa s las t 
verified, o r 
if you have changed th e position of the operational window . 

Otherwise, whe n EDI T doe s no t verif y th e curren t line , i t display s a 
colon character (: ) to indicate tha t i t is ready fo r a  new lin e of commands. 
This colon is the usua l EDI T prompt . 

EDIT never gives prompts whe n you are insertin g lines . 

3.2.2.2 The Current Lin e 

As EDI T read s line s fro m th e sourc e fil e an d write s the m t o th e 
destination file , th e lin e tha t EDI T ha s i n it s han d a t an y tim e i s calle d 
the curren t line. Ever y command tha t yo u type refer s t o the current line . 
EDIT insert s ne w line s befor e th e curren t line . Whe n yo u star t editin g 
with EDIT, the current lin e i s the firs t lin e of the source . 

3.2.2.3 Line Number s 

EDIT identifie s eac h lin e i n th e sourc e b y a  uniqu e lin e number . Thi s i s 
not par t o f th e informatio n store d i n th e file . EDI T compute s thes e 
numbers b y countin g th e line s a s i t read s them . EDI T doe s no t assig n 
line numbers t o any new lines tha t you inser t int o the source . 

EDIT distinguishe s betwee n origina l an d non-origina l lines . Origina l 
lines ar e sourc e line s tha t hav e no t bee n spli t o r inserted ; non-origina l 
lines ar e spli t line s an d inserte d lines . Command s tha t tak e lin e 
numbers a s argument s ma y onl y refe r t o origina l lines . EDI T move s 
forward, o r backwar d u p t o a  se t limit , accordin g t o whethe r th e lin e 
number yo u typ e i s greate r o r les s tha n th e curren t lin e number . EDI T 
passes ove r o r deletes (i f appropriate) non-origina l line s in searche s fo r a 
given original line . 

When yo u typ e a  perio d (. ) instea d o f a  lin e number , EDI T alway s use s 
the curren t lin e whethe r origina l o r non-original . (Fo r a n exampl e o f it s 
use, see Section 3.1.2.6 , Deletin g Whole Lines. ) 
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You ca n renumbe r line s wit h th e '  = '  command . Thi s ensure s tha t al l 
lines following th e curren t lin e are original . Typ e 

= 15 

to numbe r th e curren t lin e a s 15 , the nex t lin e 16 , the nex t 17 , and s o on 
to th e en d o f th e file . Thi s i s ho w yo u allocat e lin e number s t o 
non-original lines . I f you d o no t qualif y th e =  comman d wit h a  number , 
EDIT displays th e message : 

Number expecte d afte r = 

3.2.2.4 Qualified String s 

To specif y context s fo r EDI T searches , yo u ca n us e qualifie d strings . 
EDIT accept s th e nul l strin g an d alway s matche s i t a t th e initia l searc h 
position, whic h i s th e beginnin g o f th e lin e excep t a s specifie d below . I n 
the absenc e o f any qualifiers , EDI T ma y fin d th e give n strin g anywher e 
in a  line . Qualifier s specif y additiona l condition s fo r th e context . EDI T 
recognizes five qualifier s B , E, L , P, and U  as follows : 

B 

where th e strin g mus t b e a t th e Beginnin g o f the line . This qualifie r ma y 
not appear wit h E , L , or P . 

E 

where th e strin g mus t b e a t th e En d o f th e line . Thi s qualifie r ma y no t 
appear wit h B , L , or P . If  E appear s wit h th e nul l string , i t matche s wit h 
the end of the line . (That is , look for nothing a t the end of a line. ) 

L 

where th e searc h fo r th e strin g i s to take plac e Leftward s fro m th e end o f 
the lin e instea d o f rightward s fro m th e beginning . If  ther e i s mor e tha n 
one occurrenc e o f the strin g i n a  line , thi s qualifie r make s sur e tha t th e 
Last on e i s found instea d o f the first . L  may no t appear wit h B , E, or P . If 
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L appears wit h th e nul l string , i t matche s wit h th e en d o f the line . (Tha t 
is, look leftwards fro m th e end of the lin e for a n occurrence o f nothing. ) 

P 

where th e lin e mus t matc h th e strin g Precisel y an d mus t contai n n o 
other characters . P  mus t no t appea r wit h B , E , o r L . I f P appear s wit h a 
null string, i t matches wit h an empty line . 

U 

where th e strin g matc h i s t o tak e plac e whethe r o r no t uppe r o r lowe r 
case i s used . (Tha t is , a s thoug h yo u translate d bot h th e strin g an d th e 
line int o Uppercas e letter s befor e comparin g them. ) Fo r example , whe n 
you specify U , the following strin g 

/TWEEDledum/ 

should match a  lin e containin g 

TweedleDUM 

as wel l as any other combinatio n i n uppe r or lowe r case . 

3.2.2.5 Output Processin g 

EDIT doe s no t writ e line s rea d i n a  forwar d directio n t o th e destinatio n 
file immediately , bu t instea d i t add s the m t o a n outpu t queu e i n mai n 
memory. Whe n EDI T has used up the memor y availabl e for suc h lines , i t 
writes ou t th e line s a t th e hea d o f th e queu e a s necessary . Unti l EDI T 
has actually writte n ou t a  lin e t o the destinatio n file , you can mov e bac k 
and make i t the current lin e again . 

You ca n als o sen d portion s o f th e outpu t t o destinatio n file s othe r tha n 
TO. When yo u selec t a n alternativ e destinatio n file , EDI T writes out th e 
queue of lines for th e current outpu t file . 
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3.2.2.6 End-of-File Handlin g 

When EDI T reache s th e en d o f a  sourc e file , a  dumm y end-of-fil e lin e 
becomes current . Thi s end-of-fil e lin e ha s a lin e number on e greate r tha n 
the numbe r o f line s i n th e file . EDI T verifie s th e lin e b y displayin g th e 
line number an d a n asterisk . 

When th e end-of-fil e lin e i s current , command s t o mak e change s t o th e 
current line , an d command s t o mov e forward , produc e a n error . 
Although, i f yo u contai n thes e kind s o f command s withi n a n infinitel y 
repeating group , EDI T doe s no t giv e a n erro r o n reachin g th e end-of-fil e 
line. Th e E  (Exchange ) comman d i s a n exampl e o f a  comman d t o mak e 
changes t o th e curren t line . Th e N  (Next ) comman d i s a n exampl e o f a 
command t o move forward . 

3.2.3 Functional Groupings of EDIT Command s 

This sectio n contain s description s o f al l EDI T command s spli t u p b y 
function. A  summary an d a n alphabetic lis t of commands appea r later . 

The following description s us e slashes (/ ) to indicate delimite r character s 
(that is , character s tha t enclos e strings) . Comman d name s appea r i n 
upper case ; argument type s appear i n lower case as follows : 

Notation Description 

sw 
/ 

a, b 
eg 
m, n 
q 
se 
s, t 

line numbers (o r .  or *) 
command grou p 
numbers 
qualifier lis t (possibly empty ) 
search expressio n 
strings o f arbitrary character s 
switch value ( + o r -) 
string delimite r 

Table 3.1 Notatio n for Command Description s 
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Note: Comman d description s tha t appea r i n th e res t o f this manua l wit h 
the abov e notatio n sho w th e SYNTA X o f th e command ; the y ar e no t 
examples o f wha t yo u actuall y type . Example s alway s appea r a s follow s 
in 

this typeface . 

3.2.3.1 Selection of a Current Lin e 

These command s hav e n o functio n othe r tha n t o selec t a  ne w curren t 
line. EDI T add s line s tha t i t ha s passe d i n a  forwar d directio n t o th e 
destination outpu t queu e (fo r furthe r detail s o n th e outpu t queue , se e 
Section 3 .1, Introducing EDIT) . EDI T queue s u p line s tha t i t ha s passe d 
in a  backwar d directio n read y fo r subsequen t reprocessin g i n a  forwar d 
direction. M  take s a  lin e number , period , o r asterisk . So , usin g th e 
command notatio n describe d above , th e correc t synta x fo r M  i s a s 
follows: 

Ma 

where M a move s forwar d o r backwar d t o lin e 'a ' i n th e source . Onl y 
original line s can be accessed by line number . 

M + 

makes th e las t lin e actuall y rea d fro m th e fil e curren t line . M  -I- move s 
through al l th e line s currentl y hel d i n memor y unti l th e las t on e i s 
reached. 

M-

makes th e las t lin e o n th e outpu t queu e current . Thi s i s lik e sayin g t o 
EDIT: 'move back as far a s you can. ' 

N 

moves forward t o the next lin e in the source . When the current lin e is th e 
last lin e of the source , executing an N  command doe s no t create a n error . 
EDIT increases th e lin e number b y addin g one to i t an d creates a  specia l 
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end-of-file line . However , i f yo u tr y t o us e a n N  comman d whe n yo u ar e 
already a t th e end o f the source file , EDI T returns a n error . 

P 

moves bac k t o th e previou s line . Yo u ca n mov e mor e tha n on e lin e bac k 
by either repeatin g P , or givin g a  number befor e it . The numbe r tha t yo u 
give should be equal t o the numbe r o f lines you wan t t o move back . 

The syntax fo r th e F  (Find) command i s 

F s e 

So, F finds th e lin e you specify wit h th e search expression 'se' . The searc h 
starts a t th e curren t lin e an d move s forwar d throug h th e source . Th e 
search start s a t th e curren t lin e i n orde r t o cove r th e cas e wher e th e 
current lin e ha s bee n reache d a s a  sid e effec t o f previou s command s -
such a s lin e deletion . A n F  comman d wit h n o argumen t searche s usin g 
the las t executed searc h expression . 

The syntax for th e BF (Backwards Find ) command i s 

BF s e 

BF behave s lik e F  excep t tha t i t start s a t th e curren t lin e an d move s 
backward unti l i t finds a  line tha t matche s it s search expression . 

3.2.3.2 Line Insertion and Deletio n 

Commands ma y selec t a  ne w curren t lin e a s a  sid e effec t o f thei r mai n 
function. Thos e followe d b y in-lin e insertio n materia l mus t b e th e las t 
command o n a  line . Th e insertio n materia l i s o n successiv e line s 
terminated b y Z  on a  lin e by itself. Yo u can us e the Z  command t o chang e 
the terminator . EDI T recognize s th e terminato r yo u giv e in eithe r uppe r 
or lower case. For example , using the same notation , 
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la 
< insertion material , a s man y 
lines as necessary > 
Z 

inserts th e insertio n materia l befor e 'a' . Remembe r tha t 'a ' ca n b e a 
specific lin e number , a  perio d (representin g th e curren t line) , o r a n 
asterisk (representin g th e las t lin e of the sourc e File) . If you omit a , EDI T 
inserts th e materia l befor e th e curren t line ; otherwise , lin e a  become s 
the current line . 

I/s/ 

inserts th e content s o f the fil e s  (remember , V  mean s an y string ) befor e 
the current line . 

Rab 
< replacement materia l > 
Z 
Ra b I si 

The R  command i s equivalent t o D followed b y I . The second lin e numbe r 
must b e greate r tha n o r equa l t o th e first . Yo u ma y omi t th e secon d 
number i f you want t o replace just th e one lin e (tha t is , if b = a). Yo u ma y 
omit bot h number s i f yo u wan t t o replac e th e curren t line . Th e lin e 
following lin e b becomes the new current line . 

The syntax fo r th e D  (Delete) command i s as follows : 

Dab 

So, D  deletes al l line s from a  t o b inclusive. Yo u may omit the second lin e 
number i f you wan t t o delete just th e on e lin e (tha t is , i f b = a). Yo u ma y 
omit bot h number s i f yo u wan t t o delet e th e curren t line . Th e lin e 
following lin e b becomes the new current line . 

The syntax of the D F (Delete Find ) command i s 

DF se 
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The command D F (Delete Find ) tells EDI T to delete successiv e line s fro m 
the sourc e unti l i t find s a  lin e matchin g th e searc h expression . Thi s lin e 
then become s th e ne w curren t line . A  D F comman d wit h n o argumen t 
searches (deleting as i t goes) usin g the las t searc h expressio n yo u typed . 

3.2.4 Line Window s 

EDIT usuall y act s o n a  complet e curren t line . However , yo u ca n defin e 
parts o f th e lin e wher e EDI T ca n execut e you r subsequen t commands . 
These part s o f line s ar e calle d lin e windows . Thi s sectio n describe s th e 
commands you us e to define a  window . 

3.2.4.1 The Operational Windo w 

EDIT usuall y scan s al l th e character s i n a  lin e whe n lookin g for a  give n 
string. Howeve r i t i s possibl e t o specify a  'lin e window' , s o tha t th e sca n 
for a  character start s a t th e beginnin g o f the window , and no t th e s tar t o f 
the line . I n al l th e description s o f EDI T contex t commands , 'th e 
beginning o f th e line ' alway s mean s 'th e beginnin g o f th e operationa l 
window'. 

Whenever EDI T verifie s a  curren t line , i t indicate s th e positio n o f th e 
operational windo w b y displayin g a  ' > ' characte r directl y beneat h th e 
line. For example i n the followin g 

26. 
This i s lin e 2 6 thi s is . 

> 

the operationa l windo w contain s th e character s t o th e righ t o f th e 
pointer: 'lin e 2 6 thi s is.' . EDI T omit s th e indicato r i f i t i s a t th e star t o f 
the line . 

The lef t edg e o f th e windo w i s als o calle d th e characte r pointe r i n thi s 
context, and th e following commands ar e available fo r movin g it : 
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> 

moves the pointer one character t o the right . 

< 

moves the pointer on e character t o the left . 

PR 

Pointer Rese t set s the pointe r t o the start o f the line . 

The syntax for the P A (Point After) comman d i s 

PA q/s/ 

Point Afte r set s th e pointe r s o tha t th e firs t characte r i n th e windo w i s 
the first characte r followin g th e string s . For example , 

PA L/ / 

moves the pointer t o the end of the line . 

The syntax for th e P B (Point Before ) comman d i s 

PB q/s/ 

Point Befor e i s th e sam e a s PA , bu t include s th e strin g itsel f i n th e 
window. 
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3.2.4.2 Single Character Operation s on the Current Lin e 

The following tw o commands mov e th e characte r pointe r on e place t o th e 
right afte r forcin g th e firs t lette r int o eithe r uppe r o r lowe r case . I f th e 
first characte r i s no t a  letter , o r i s alread y i n th e require d case , thes e 
commands ar e equivalen t t o > . 

The comman d 

$ 

forces lowe r case (Dolla r for Down) . 

The comman d 

% 

forces upper case (Percen t for uP) . 

The '  '  (underscore) comman d change s th e firs t characte r i n the windo w 
into a  spac e character , the n move s th e characte r pointe r on e plac e t o th e 
right. 

The comman d 

# 

deletes th e firs t characte r i n th e window . Th e remainde r o f th e windo w 
moves one characte r t o the left , leavin g th e characte r pointe r pointin g a t 
the nex t character i n the line . The command i s exactly equivalen t t o 

E/s// 

where s  i s th e firs t characte r i n th e window . T o repea t th e effect , yo u 
specify a  numbe r befor e th e ' # ' command . If  the valu e i s n , fo r example , 
then the repeated comman d i s equivalent t o the singl e comman d 

E/s// 

3-30 



Tripos User' s Referenc e EDIT 

where s  i s th e firs t n  character s i n th e windo w o r th e whol e o f the 
contents o f the window, whicheve r i s the shorter. Conside r th e followin g 
example: 

5# 

deletes th e nex t fiv e character s i n th e window . If  you typ e a  numbe r 
equal t o or greater tha n th e number o f characters i n the window, EDI T 
deletes th e contents o f the entire window . EDI T treat s a  sequenc e o f ' # ' 
commands i n th e sam e wa y a s a  single , repeate d ' # ' command . So , 
# # # # # i s the same a s typin g a  singl e # , pressing RETUR N afte r eac h 
single # , five times . 

You ca n use a combinatio n o f ' > ' ' %' ' $ ' ' '  and ' #' commands t o edit a 
line characte r b y character , th e command s appearin g unde r th e 
characters the y affect . Th e following tex t and commands illustrat e this : 

o O y s t e r s , , Com e ANDDWALK wit h u s 
%>ss$$$$s#»$$$$$$$s_$$?s$$$$$$### 

The commands in the example abov e change the line to 

O o y s t e r s , com e and walk wit h u s 

leaving the character pointe r immediatel y befor e th e word 'us' . 

3.2.5 String Operations on the Current Line 

To specif y whic h par t o f the current lin e t o qualify, yo u can either alte r 
the basi c strin g o r poin t t o a  variant , a s describe d i n th e nex t tw o 
sections. 
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3.2.5.1 Basi c String Operation s 

Three simila r command s ar e availabl e fo r alterin g part s o f th e curren t 
line. Th e A , B  an d E  command s inser t thei r secon d (string ) argumen t 
After, Before , o r i n Exchang e fo r thei r firs t argumen t respectively . Yo u 
may qualify th e firs t argument . I f the current lin e wer e 

The Carpenter beseec h 

then th e command s 

E U/carpenter/Walrus/ Exchange 

B/bese/did /  Jnser t string  before 

A L//;/ Insert  string  after 

would change th e lin e t o 

The Walrus di d beseech ; 

3.2.5.2 The Null Strin g 

You ca n us e th e null , o r empt y strin g (// ) afte r an y strin g command . If 
you us e th e nul l strin g a s th e secon d strin g i n a n E  command , EDI T 
removes th e firs t strin g fro m th e line . Provide d EDI T find s th e firs t 
string, a n A  o r B  comman d wit h a  nul l secon d strin g doe s nothing ; 
otherwise, EDI T return s a n error . A  nul l firs t strin g i n an y o f the thre e 
commands matche s a t th e initia l searc h position . Th e initia l searc h 
position i s th e curren t characte r positio n (initiall y th e beginnin g o f th e 
line) unles s eithe r o f th e E  o r L  qualifier s i s present , i n whic h cas e th e 
initial position i s the end of the line . For example , 

A//carpenter/ 

puts th e tex t carpente r Afte r nothing , tha t is , a t th e beginnin g o f th e 
line. Wherea s 

A L//carpente r 
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puts carpenter a t the end of the lin e Afte r th e Las t nothing . 

3.2.5.3 Pointing Variant 

The A P (inser t Afte r an d Point) , B P (inser t Befor e an d Point) , an d E P 
(Exchange an d Point ) command s tak e tw o string s a s argument s an d ac t 
exactly lik e A , B , and E . However , AP , BP , an d E P hav e a n additiona l 
feature: whe n th e operatio n i s complete , th e characte r pointe r i s lef t 
pointing t o th e firs t characte r followin g bot h tex t strings . So , usin g th e 
same command synta x notation , 

AP/s/t/ 

is equivalent t o 

A/s/t/; PA /st/ 

while 

BP/s/t/ 

is equivalent t o 

B/s/t/; PA/ts / 

and 

2EP U/tweadle/Tweedle / 

would change 

tweadledum an d TWEADLEde e 

into 

Tweedledum an d Tweedlede e 

leaving the character pointe r just befor e dee . 
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You us e th e command s DT A (Delet e Til l After ) an d DT B (Delet e Til l 
Before) t o delete fro m th e beginnin g o f the lin e (o r character pointer ) t o a 
specified string . T o delete fro m a  give n contex t unti l th e en d o f th e line , 
you us e th e command s DF A (Delet e Fro m After ) an d DF B (Delet e Fro m 
Before). I f the current lin e wer e 

All the King' s h o r s e s an d all the King' s men 

then the comman d 

DTB L/King ' s / 

would change i t t o 

King's men 

while 

DTA / h o r s e s / 

would change i t t o 

and all the King' s men 

3.2.6 Miscellaneous Current Line Commands 

This sectio n include s som e furthe r command s tha t explai n ho w to repea t 
commands involvin g strings , ho w t o spli t th e curren t line , an d ho w t o 
join line s together . 
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3.2.6.1 Repeating the Last String Alteratio n 

Whenever EDI T execute s a  strin g alteratio n comman d (fo r example , A , 
B, or E) , it becomes th e curren t string alteration command. To repeat th e 
current strin g alteratio n command , yo u ca n typ e a  singl e quot e (') . The ' 
command ha s n o arguments. I t takes it s arguments fro m th e las t A, B, or 
E command . 

WARNING: Unexpected effect s occu r i f you use sequences suc h a s 

E / c a s t l e / k n i g h t / ; 4(' ; E/ p a w n / q u e e n / ) 

The secon d an d subsequen t execution s o f th e '  comman d refe r t o a 
different comman d tha n th e first . Th e abov e exampl e woul d exchang e 
castle an d knigh t twic e an d exchang e paw n an d quee n seve n time s 
instead o f exchangin g castl e an d knigh t onc e an d the n fou r time s 
exchanging castle an d knigh t and pawn an d queen . 

3.2.6.2 Splitting and Joining Line s 

EDIT i s primaril y a  lin e editor . Mos t EDI T editin g command s d o no t 
operate ove r lin e boundaries , bu t thi s sectio n describe s command s fo r 
splitting a  lin e int o mor e tha n on e lin e an d fo r joinin g togethe r tw o o r 
more successive lines . 

To spli t a  lin e befor e a  specifie d context , yo u us e th e S B command . Th e 
syntax for th e S B command i s 

SB q/s/ 

SB takes a n optiona l qualifie r represente d her e b y q , an d a  strin g /s/ . SB 
Splits th e curren t lin e Befor e th e contex t yo u specif y wit h th e qualifie r 
and string . EDI T send s th e firs t par t o f the lin e t o the outpu t an d make s 
the remainder int o a new, non-original curren t line . 
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To spli t a  lin e afte r a  specifie d context , yo u us e th e S A command . Th e 
syntax fo r S A i s 

SA q/s / 

SA take s a n optiona l qualifie r an d a  strin g ( q an d /s/) . S A Split s th e 
current lin e After th e contex t yo u specify wit h th e qualifier an d string . 

To concatenate a  line , you use th e C L command. Th e synta x fo r C L i s 

CL/s/ 

CL take s a n optiona l strin g tha t i s represente d her e b y /s/ . C L o r 
Concatenate Lin e form s a  ne w curren t lin e b y concatenating th e curren t 
line, th e strin g yo u specifie d an d th e nex t lin e fro m th e source , i n tha t 
order. I f th e strin g i s a  nul l string , yo u ma y typ e th e comman d C L 
without specifying a  string . 

For an example o f splitting and joining lines , look at th e tex t 

Humpty Dumpt y sa t o n a  wall; Humpt y 
Dumpty ha d a 
great fall . 

The ol d vers e appear s disjointed ; th e line s nee d t o b e balanced . I f yo u 
make th e firs t lin e the curren t line , the command s 

SA / ; / ; 2CL / / 

change th e lin e int o 

Humpty Dumpt y sa t o n a  wall; 

leaving 

Humpty Dumpt y ha d a  great fall . 

as the ne w current line . 
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3.2.7 Inspectin g Part s o f th e Source : th e Typ e 
Commands 

The followin g command s al l tel l EDI T t o advanc e throug h th e source , 
sending th e line s i t passes t o the verificatio n fil e a s wel l as t o the norma l 
output (wher e relevant) . Becaus e thes e command s ar e mos t frequentl y 
used interactivel y (tha t is , wit h verificatio n t o th e screen) , the y ar e 
known a s th e 'type ' commands. They hav e thi s name becaus e yo u can us e 
them t o 'type ' ou t th e line s yo u specif y o n th e screen . Thi s doe s no t 
however mea n tha t yo u canno t us e the m t o sen d outpu t t o a  file . Afte r 
EDIT has executed on e of these commands , the las t lin e it 'typed ' (that is , 
displayed) become s the ne w current line . 

The syntax for th e T (Type) command i s 

Tn 

Tn type s n  lines . If  yo u omi t n , typin g continue s unti l th e en d o f th e 
source. However, you can always interrupt th e typing with CTRL-C . 

Note: Throughout thi s manua l whe n you se e a hyphe n betwee n tw o keys , 
you pres s the m a t th e sam e time . S o CTRL- C mean s t o hol d dow n th e 
CTRL key whil e you type C. 

When yo u us e th e T  command , th e firs t lin e EDI T type s i s th e curren t 
line, so that, fo r example , 

F /It's m y ow n invention/ ; T 6 

types si x line s start in g wit h th e on e containin g 'It' s m y ow n invention' . 
(Note tha t t o fin d th e correc t line , yo u mus t typ e th e T  i n 'It's ' i n uppe r 
case.) 

The comman d 

TP 

types th e line s i n th e outpu t queue . Thus , T P (Typ e Previous ) i s 
equivalent t o EDI T executin g M - followed b y typin g unti l i t reache s th e 
last lin e i t actually rea d fro m th e source . 
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The comman d 

TN 

types unti l EDI T ha s changed al l the line s in the output queue . (Fo r mor e 
information o n the output queue , see Section 3.1 , Introducing EDIT ) So , a 
TN (Typ e Next ) comman d type s N  lines , wher e N  wa s th e numbe r 
specified a s th e P  option . (T o fin d ou t mor e abou t th e P  option , refe r t o 
Section 3.1.1 , Callin g EDIT) . The advantag e o f th e T N comman d i s tha t 
everything visibl e durin g th e typin g operatio n i s available i n memor y t o 
P and B F commands . 

The syntax for th e TL (Type with Lin e numbers ) comman d i s as follows : 

TLn 

TLn type s n  line s a s fo r T , bu t wit h lin e number s added . Inserte d an d 
split line s d o no t hav e lin e numbers , EDI T display s a  '  + + +  + ' instead . 
For example , 

20 O  oysters, come an d wal k wit h u s 
++++ an d the n we'll hav e som e te a 

The origina l lin e start in g wit h ' O oysters ' ha s a  lin e number . Th e 
non-original line , inserte d afte r lin e 20 , start s wit h +  +  +  + . 
(Remember tha t yo u ca n us e th e =  comman d t o renumbe r non-origina l 
lines.) 

3.2.8 Control of Command, Input and Output File s 

EDIT uses four type s of files: 

- comman d 
- inpu t 
- outpu t 
- verificatio n 

Once yo u hav e entere d EDIT , yo u canno t chang e th e verificatio n fil e 
with a  command. (T o find ou t more abou t the verification file , see Sectio n 
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3.1.1, Calling EDIT. ) The followin g section s describe command s tha t ca n 
change th e command , input , an d outpu t file s tha t yo u se t u p whe n yo u 
enter EDIT . 

3.2.8.1 Command File s 

When yo u ente r EDIT , i t read s command s fro m th e termina l o r th e fil e 
that yo u specif y a s WITH . T o rea d command s fro m anothe r file , yo u ca n 
use the C command. The syntax fo r th e command i s 

C.s. 

where th e strin g 's ' represent s a  filename . A s Tripo s use s th e slas h 
symbol (/ ) to separate filenames , yo u shoul d us e period s (.) , or some othe r 
symbol, t o delimit th e filename . A  symbol foun d i n a  string shoul d no t b e 
used a s a  delimiter. Whe n EDI T has finished al l th e commands i n the fil e 
(or yo u giv e a  Q  command) , i t close s th e fil e an d contro l revert s t o th e 
command following the C  command. Fo r example, the comman d 

C .:T/XYZ . 

reads and executes commands fro m th e file :T/XY Z 

3.2.8.2 Input File s 

To inser t th e entir e content s o f a fil e a t a  specifi c poin t i n th e source , yo u 
use th e I  an d R  commands . Thes e command s ar e describe d i n Sectio n 
3.1.2.7 earlie r i n this chapter . 

Section 3.1. 1 describe d ho w t o cal l EDIT . I n tha t section , th e sourc e fil e 
was referre d t o a s th e FRO M file . However , yo u ca n als o associat e th e 
FROM fil e wit h othe r files,  usin g th e comman d FROM . Th e FRO M 
command has the following form : 

FROM .s . 

where th e s t r ing ' s ' i s a  filename. A  FRO M comman d wit h n o argumen t 
re-selects the original sourc e file. 
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When EDI T execute s a  FRO M command , th e curren t lin e remain s 
current; however , the next lin e comes from th e new source. 

EDIT doe s no t close a  sourc e fil e whe n th e file cease s t o be current; yo u 
can read further line s from th e source fil e by re-selecting i t later . 

To clos e a n outpu t fil e tha t yo u opene d i n EDIT , an d tha t subsequentl y 
you wan t t o open for input (o r the other wa y round), you must us e the CF 
(Close File ) command. The CF command ha s the following form : 

where th e strin g 's ' represent s a  filename . Whe n yo u en d a n EDI T 
session, EDIT closes automatically al l the files you opened i n EDIT . 

Note: Any time yo u open a  file , EDI T start s a t the beginning o f that file . 
If you close a  fil e wit h CF , EDIT start s o n the first lin e of that fil e i f you 
re-open it , and not at the line i t was on when you closed the file . 

An exampl e o f the us e o f the FRO M comman d t o merg e line s fro m tw o 
files follows : 

Command Actio n 

M10 Pass  lines  1-9  from the  FROM (source) 

CF.s . 

file 

FROM .XYZ . 
M* 
FROM 
CF .XYZ. 
M* 

FROM .XYZ . 
M6 

FROM 
Ml 4 

Select new  input,  line  10  remains current 
Pass line  10  from FROM,  lines  1-5  from 

XYZ 
Reselect FROM 
Pass line  6  from XYZ,  lines  11-13  from 

FROM 
Reselect XYZ 
Pass line  14  from FROM,  the  rest of  XYZ 
Reselect FROM 
Close XYZ 
Pass the  rest of  FROM (lines  15  till 

end-of-file) 
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3.2.8.3 Output File s 

EDIT usuall y send s outpu t t o th e fil e wit h filenam e TO . However , EDI T 
does no t send th e outpu t immediately . I t keep s a  certai n numbe r o f line s 
in a  queu e i n mai n memor y a s lon g as possible . These line s ar e previou s 
current line s o r line s tha t EDI T ha s passe d befor e reachin g th e presen t 
current line . Th e numbe r o f line s tha t EDI T ca n kee p depend s o n th e 
options yo u specifie d whe n yo u calle d EDIT . Becaus e EDI T keep s thes e 
lines, i t has the capability fo r movin g backwards i n the source . 

To associat e th e outpu t queu e wit h a  fil e othe r tha n tha t wit h th e 
filename TO , yo u ca n als o us e th e T O command . Th e T O comman d ha s 
the for m 

TO.s. 

where s  is a filename . 

When EDI T execute s a  T O command, i t write s ou t th e existin g queu e o f 
output line s if the output fil e i s switched . 

EDIT doe s no t clos e a n outpu t fil e whe n i t i s n o longe r current . B y 
re-selecting th e file , yo u ca n ad d furthe r line s t o it . Th e followin g 
example show s ho w yo u ca n spli t u p th e sourc e betwee n th e mai n 
destination T O and an alternate destinatio n XYZ . 

Command Actio n 

Mil Pass  lines  1-10  to  TO 
TO.XYZ. Switch  output  file 
M21 Pass  lines  11-20  to  XYZ 
TO 
M31 Pass  lines  21-30  to  TO 
TO.XYZ. 
M41 Pass  lines  31-40  to  XYZ 
TO 

If you want t o re-use a  file, you mus t explicitly close it . The comman d 
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CF .filename . 

closes the fil e wit h the filename yo u specify a s th e argument . 

These input/outpu t command s ar e usefu l whe n yo u wan t t o mov e par t o f 
the source file t o a late r place i n the output . Fo r example , 

Command Actio n 

TO .:T/1 . Output  to  temporary file 
1000N Advance  through  source 
TO Revert  to  TO 
CF .:T/1 . Close  output  file  :T.l 
12000.:T/1. Re-us e as input file 

If you use the C F command o n files yo u hav e finishe d with , the amount o f 
memory you need i s minimized . 

3.2.9 Loops 

You ca n typ e a n unsigne d decima l numbe r befor e man y command s t o 
indicate repetition , for example , 

24N 

You ca n als o specif y repea t count s fo r comman d group s i n th e sam e wa y 
as for individua l commands , for example , 

12(F / h a n d s o m e / ; E / h a n d s o m e / h a n s o m / ; 3N ) 

If you giv e a  repea t coun t o f zero (0) , the comman d o r comman d grou p i s 
repeated indefinitel y o r unti l EDI T reaches the end of the source . 
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3.2.10 Global Operation s 

Global operation s ar e operation s tha t tak e plac e automaticall y a s EDI T 
scans th e sourc e i n a  forwar d direction . Yo u ca n star t an d sto p globa l 
operations wit h specia l commands, described i n th e following sections . 

WARNING: B e carefu l whe n yo u mov e backward s throug h th e sourc e 
not t o leav e an y activ e o r 'enabled ' globals . Thes e enable d global s coul d 
undo a lo t of your work ! 

3.2.10.1 Setting Global Change s 

Three commands , GA , GB , an d G E ar e provide d fo r simpl e strin g 
changes on each line . Their synta x i s as follows : 

GA q/s/t/ 
GB q/s/t/ 
GE q/s/t / 

These command s appl y a n A , B  o r E  command , a s appropriate , t o an y 
occurrence o f s t r ing ' s ' i n a  ne w curren t line . They als o appl y t o th e lin e 
that i s current a t the time the command i s executed . 

G command s d o no t re-sca n thei r replacemen t text ; fo r example , th e 
following comman d 

GE/Tiger Lily/Tige r Lily / 

would no t loo p forever , bu t woul d hav e n o visibl e effec t o n an y line . 
However, a s a resul t o f the 'change' , EDIT would verif y certai n lines . 

EDIT applie s th e globa l changes t o each ne w curren t lin e i n th e orde r i n 
which you gave th e commands . 
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The REWIN D comman d cancel s al l globa l operations automatically . Yo u 
can us e the C G (Cancel Global ) comman d t o cancel individua l command s 
at an y time . 

When a  global operation i s set up by one of the commands GA , GB, or GE , 
the operation i s allocated a n identificatio n numbe r whic h i s output t o th e 
verification fil e (fo r example , Gl) . The argumen t fo r C G i s the numbe r o f 
the globa l operatio n t o be cancelled . I f CG i s executed wit h n o argument , 
EDIT cancels al l globals . 

3.2.10.3 Suspending Global Change s 

You ca n suspen d individua l globa l operations , an d late r resum e usin g 
them wit h D G (Disabl e Global ) an d E G (Enabl e Global ) commands . 
These tak e th e globa l identificatio n numbe r a s thei r argument . If  yo u 
omit th e argument , al l global s ar e turne d of f or o n (disable d o r enabled) , 
as appropriate . 

3.2.11 Displaying the Program Stat e 

Two commands beginnin g wit h S H (fo r SHow ) outpu t informatio n abou t 
the state o f EDIT to the verification file . 

The command SH D (SHow Data ) take s th e for m 

SHD 

and display s save d informatio n values , suc h a s th e las t searc h 
expression. 

The command SH G (SHow Globals) take s th e for m 

SHG 
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and display s th e curren t globa l commands , togethe r wit h thei r 
identification numbers . I t als o give s th e numbe r o f time s eac h globa l 
search expression matches . 

3.2.12 Terminating an EDIT Run 

To 'win d through ' th e res t o f th e source , yo u us e th e W  comman d 
(Windup). Not e tha t W  is illegal i f output i s not currently directe d t o TO. 
EDIT exit s whe n i t ha s reache d th e en d o f the source , closed al l th e files , 
and relinquishe d th e memory . Reachin g th e en d o f th e highes t leve l 
command fil e ha s th e sam e effec t a s W . I f you cal l EDI T specifyin g onl y 
the FRO M filename , EDI T rename s th e temporar y outpu t fil e i t create d 
with th e sam e nam e a s th e origina l (tha t is , the FRO M filename) , whil e 
it rename s th e origina l informatio n a s th e fil e :T/EDIT-BACKUP . Thi s 
backup file is , of course, only available unti l th e nex t time EDI T is run . 

The STOP command stop s EDIT immediately. N o further inpu t o r outpu t 
is attempted . I n particular , th e STO P comman d stop s EDI T fro m 
overwriting th e origina l sourc e file . Typin g STO P ensure s tha t n o 
change i s made t o the input information . 

The Q  comman d stop s EDI T fro m executin g th e curren t comman d fil e 
(EDIT initiall y accepts commands from th e keyboard , but you can specif y 
a comman d fil e wit h th e WIT H keywor d o r wit h th e C  command ) an d 
makes i t rever t t o th e previou s one . A  Q at th e outermos t leve l doe s th e 
same as a  W. 

3.2.13 Current Line Verificatio n 

The following circumstances ca n cause automati c verificatio n t o occur: 

- Whe n yo u typ e a  ne w lin e o f command s fo r a  curren t lin e tha t 
EDIT ha s no t verifie d sinc e i t mad e th e lin e current , o r change d 
since the las t verification . 

- Whe n EDI T ha s move d pas t a  lin e tha t i t ha s changed , bu t no t ye t 
verified. 
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- Whe n EDI T displays an erro r message . 

In th e firs t tw o cases , th e verificatio n onl y occur s i f th e V  switch i s on . 
The comman d 

V sw 

changes th e settin g o f th e V  switch. I t i s se t O N ( V + ) if the initia l stat e 
of EDI T i s interactiv e (command s an d verification s bot h connecte d t o a 
terminal), and t o OFF (V-)  otherwise . 

To explicitl y reques t verificatio n o f th e curren t line , yo u us e th e 
following comman d 

? 

This comman d verifie s th e curren t line . I t i s performe d automaticall y i f 
the V  switch i s on an d th e informatio n i n th e lin e ha s been changed . Th e 
verification consist s o f th e lin e numbe r (o r +  + +  +  i f th e lin e i s no t 
original), with the tex t on the nex t line . 

An alternat e for m o f verification , usefu l fo r line s containin g 
non-printing characters , i s provided b y the comman d 

I 

The !  command verifie s th e curren t lin e wit h characte r indicators . EDI T 
produces tw o line s o f verification . Th e first  i s th e curren t lin e i n whic h 
EDIT replace s al l th e non-graphi c character s wit h th e firs t characte r o f 
their hexadecima l value . I n th e secon d line , EDI T displays a  minu s sig n 
under al l th e positions corresponding t o uppercase letter s an d th e secon d 
hexadecimal digi t i n th e position s correspondin g t o non-graphi c 
characters. Al l other positions contain spac e characters . 

The followin g exampl e use s th e ?  and !  commands. T o verify th e curren t 
line, you us e th e ?  command. If , fo r instance , the followin g appear s whe n 
you use the ?  command: 

3-46 



Tripos User' s Referenc e EDIT 

•> 

1. 
The Walrus an d th e ? ? 

then you migh t try t o use the E  command t o exchange '?? ' for 'Carpenter' . 
However, EDI T ma y no t recogniz e th e tex t i t displaye d wit h '?? ' as tw o 
question mark s i f th e '?? ' character s correspon d t o tw o non-graphi c 
characters. T o fin d ou t wha t reall y i s there , yo u us e th e !  command a s 
follows: 

; 
1. 
The Walrus an d th e 1 1 
- -  4 4 

To correct th e line , you can us e th e characte r pointe r an d #  comman d t o 
delete th e spuriou s character s befor e insertin g th e correc t text . (Fo r 
further detail s o n usin g th e characte r pointe r an d #  command , se e 
Section 3.2.4 , Lin e Windows. ) 

3.2.14 Miscellaneous Command s 

This sectio n describe s al l thos e command s tha t d o no t fi t neatl y int o an y 
of th e previou s categories . I t describe s ho w t o chang e a  terminatio n 
character, tur n trailin g space s off , renumbe r lines , an d rewin d th e 
source file . 

To change th e terminato r fo r tex t insertion , yo u us e th e Z  command. Th e 
Z command ha s th e following for m 

Z/s/ 

where /s / represents a  string . Th e strin g ma y b e o f an y lengt h u p t o 1 6 
characters. Th e strin g i s matche d i n either case . I n effect , th e searc h fo r 
the terminato r i s don e usin g th e qualifier s PU . Th e initia l terminato r 
string i s Z. 
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To tur n trailin g space s o n o r off , yo u us e th e T R (TRailin g spaces ) 
command. Th e TR command take s th e following for m 

TR s w 

where s w represent s a  switc h ( + fo r ON ; -  fo r OFF) . EDI T usuall y 
suppresses al l trailin g spaces . T R + allow s trailin g space s t o remain o n 
both inpu t and outpu t lines . 

To renumber th e sourc e lines , you us e th e =  command . Th e =  comman d 
takes the for m 

= n 

where n  represent s a  number . Th e comman d = n set s th e curren t lin e 
number t o n . I f you the n mov e t o th e line s belo w th e curren t line , EDI T 
renumbers al l th e following origina l an d non-origina l lines . Although , i f 
you mov e bac k t o previou s line s afte r usin g th e =  command , EDI T 
marks al l th e previou s line s i n th e outpu t queu e a s non-original . Whe n 
you rewin d th e sourc e file , EDI T renumber s al l th e line s i n th e fil e -
original, non-original , an d thos e previousl y re-numbere d wit h th e = 
command. 

To rewind th e source file , you use the REWIN D command. Fo r example , 

REWIND 

This comman d rewind s th e inpu t fil e s o tha t lin e 1  i s th e curren t lin e 
again. Firs t EDI T scan s th e res t o f the sourc e (fo r globals , an d s o forth) . 
Then i t write s th e line s t o th e destination , whic h i s the n close d an d 
re-opened a s a  ne w source . I t close s th e origina l sourc e usin g a 
temporary fil e a s a  destination . An y global s tha t yo u specif y ar e 
cancelled. EDI T doe s no t necessaril y requir e yo u t o typ e th e complet e 
word (tha t is , REWIND) . T o mov e t o th e beginning , yo u ca n typ e an y o f 
the following: REWI , REWIN, or REWIND . 
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3.2.15 Abandoning Interactive Editin g 

To abando n mos t command s tha t rea d text , yo u pres s CTRL-C . I n 
particular, i f yo u realiz e tha t a  searc h expressio n ha s bee n mistyped , 
then CTRL-C stop s the search . Similarl y th e T  command type s to the en d 
of the source, but CTRL-C abandons thi s action . 

After yo u press CTRL-C, EDIT responds wit h the messag e 

*** BREA K 

and return s t o readin g commands . Th e curren t lin e does , o f course , 
depend on exactly whe n you pressed CTRL-C . 
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Quick Reference Car d 

This lis t uses the following abbreviations : 

Notation Descriptio n 

qs Qualifie d strin g 
t Strin g 
n Lin e number , o r .  or *  (current an d las t line ) 
sw +  o r -  (on or off ) 

Character Pointer Commands (Line Window Commands ) 

Command Action 

< Move character pointe r lef t 
> Move character pointe r righ t 

# Delete characte r a t pointe r 
$ Lower case character a t pointe r 
% Upper case character a t pointe r 

Turn characte r a t pointe r t o spac e 
PAqs Move character pointe r t o after q s 
PB qs Move character pointe r t o before q s 
PR Reset character pointe r t o start o f line 
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Positioning Command s 

Command Actio n 

M n Mov e to line n 
M +  Mov e to highest lin e in memor y 
M - Mov e to lowest line in memor y 
N Nex t lin e 
P Previou s lin e 
RE WIN D Rewin d input fil e 

Search Command s 

Command Actio n 

F qs Fin d string q s 
BF qs Sam e a s F , but move backwards throug h fil e 
DF qs Sam e a s F , but delete line s as they ar e passe d 
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Command Action 

? Verify curren t lin e 
I Verify wit h character indicator s 
T Type to end of fil e 
T n Type n  line s 
TLn Type n  lines wit h lin e number s 
TN Type unti l buffe r change d 
TP M-, then typ e t o last lin e in buffe r 
V sw Set verificatio n o n or of f 

Operations on the Current Lin e 

Command Action 

Aqs t Place string t  after q s 
AP qs t Same a s A, but move character pointe r 
B q s t Place string t  before q s 
BP qs t Same a s B , but mov e character pointe r 
C L t Concatenate curren t line , string t  and nex t lin e 
D Delete current lin e 
DFA q s Delete from afte r q s to end of line 
DFB qs Delete from befor e q s to end of line 
DTA qs Delete from star t o f line to after q s 
DTB qs Delete from star t o f line to before q s 
E q s t Exchange strin g qs with string t 
E P q s t Same a s E, but mov e character pointe r 
I Insert materia l fro m termina l before lin e 
I t Insert from fil e t 
R Replace materia l fro m termina l 
R t Replace materia l fro m fil e t 
SAqs Split lin e after q s 
SB qs Split lin e before q s 
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Globals 

Command Actio n 

GA qs t Globall y place t  after q s 
G B q s t Globall y place s  before q s 
GE qs t Globall y exchange q s for t 
CG n Cance l global n  (all i f n omitted ) 
DG n Disabl e globa l n  (all i f n omitted ) 
EGn Enabl e globa l n  (al l i f n omitted ) 
SHG Displa y info on globals use d 

Input/Output Manipulatio n 

Command Actio n 

FROM Tak e sourc e from origina l 
FROM t  Tak e source from fil e t 
TO Rever t t o original destinatio n 
TO t Plac e output line s in file t 
CF t  Clos e file t 
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Other Command s 

Command Action 

» Repeat previou s A , B or E  comman d 
= n Set lin e number t o n 
C t Take commands fro m fil e t 
H n Set hal t a t lin e n. If n = *  then hal t an d unse t h 
Q Exit from comman d level ; windup i f at leve l 1 
SHD Show dat a 
STOP Stop 
TR sw Set/unset trailin g space remova l 
W Windup 
Z t Set input terminato r t o string t 
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Appendix A: Error Codes and Message s 

The erro r message s tha t appea r o n th e scree n whe n yo u us e th e FAUL T 
or WHY command fal l int o two general categories : 

1. user error s 

2. programmer errors . 

This appendi x give s th e probabl e caus e an d a  suggestion fo r recover y fo r 
each o f thes e erro r codes . Th e code s appea r i n numerica l orde r withi n 
their category . 

User Error s 

103: insufficient fre e stor e 

Probable cause: 

You don't have enough physica l memor y on the compute r t o carry thi s 
operation out . 

.Recovery suggestion: 

First, tr y t o stop some o f the applications tha t ar e runnin g tha t yo u don' t 
need. Fo r example , clos e an y unnecessar y I/ O streams . Otherwise , bu y 
more memory . Sto p som e of the task s tha t ar e les s importan t t o you an d 
re-issue th e command . I t ma y b e tha t yo u hav e enoug h memory , bu t i t 
has become 'fragmented' ; rebootin g may help . 
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104: task table ful l 

Probable cause: 

Limited t o 20 CLI tasks, or equivalent . 

120: argument line invalid or too long 

Probable cause: 

Your argument fo r thi s command i s incorrect o r contains too man y 
options. 

Recovery suggestion: 

Consult th e comman d specification s i n Chapte r 1  of this manua l fo r th e 
correct argument template . 

121: file is not an object module 

Probable cause: 

Either yo u misspelled th e command name , or thi s fil e ma y no t be i n 
loadable file form . 

Recovery suggestion: 

Either retyp e th e fil e name , o r mak e sur e tha t th e fil e i s a  binar y 
program file . Remembe r tha t i n orde r t o execut e a  comman d sequenc e 
the command C  must be used before th e file name . 
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202: objec t in use 

Probable cause: 

The file or directory specifie d i s already bein g used by anothe r 
application i n a manne r incompatibl e wit h th e wa y you wan t t o use it . 

Recovery suggestion: 

If another applicatio n i s writing t o a file , the n nobod y els e can rea d fro m 
it. I f anothe r applicatio n i s readin g fro m a  file , the n nobod y els e ca n 
write t o it . If  a n applicatio n i s usin g a  director y o r readin g fro m a  file , 
then nobod y els e ma y delet e o r renam e th e fil e o r directory . Yo u mus t 
stop the other applicatio n usin g the file o r directory and the n tr y again . 

203: objec t already exist s 

Probable cause: 

The object name tha t yo u specified i s that of an objec t tha t alread y exists . 

Recovery suggestion: 

You mus t firs t delet e th e director y o r file i f you really wan t t o re-use tha t 
name. 

204: director y not foun d 

Probable cause: 

The directory you specified i s not in the current directory . Thi s ca n 
happen i f you misspel l the directory name or omit the correct path . 

Recovery suggestion: 

Use LIS T to check o n th e spellin g o f the directory nam e an d the n retyp e 
the comman d lin e wit h th e correc t spelling . Otherwise , includ e th e 
correct path before th e directory name . 
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205: objec t not foun d 
Probable cause: 

Tripos cannot find th e device or file you specified . Yo u have probabl y 
made a  typographical o r spelling error . 

Recovery suggestion: 

Check devic e name s an d fil e name s fo r correc t spellings . Yo u als o ge t 
this error i f you attempt t o create a  file i n a directory tha t doe s not exist . 

210: invali d stream component nam e 

Probable cause: 

You have include d a n invali d characte r i n the filename  yo u hav e 
specified, o r the filename  i s too long. Each file  o r directory mus t b e les s 
than 3 0 characters long . A filename  canno t contai n contro l characters . 

212: objec t not of required type 

Probable cause: 

Maybe you've tried t o do an operation tha t require s a  filename  an d yo u 
gave i t a  directory name o r vice versa.  Fo r example, you might hav e 
given th e command TYP E dir , where 'dir ' is a directory. Tripos doesn' t 
allow you to display a  directory, only files. 

Recovery suggestion: 

Check o n th e comman d usag e i n Chapte r 1  o f th e Tripos  User's 
Reference. 
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213: dis k not validate d 

Probable cause: 

Either you just inserte d a  disk and th e disk validation proces s i s i n 
progress, or i t may be a bad disk . 

Recovery suggestion: 

Wait fo r th e disk validatio n proces s t o finish -  it normall y onl y takes les s 
than a  minute . I f Tripos canno t validat e th e dis k becaus e i t i s bad , the n 
the dis k remain s unvalidated . I n thi s case , yo u ca n onl y rea d fro m th e 
disk and you must copy your informatio n ont o another disk . 

214: dis k write-protecte d 

Probable cause: 

This disk i s write-protected. Th e computer canno t writ e over informatio n 
that i s already on th e disk . Yo u can only rea d informatio n fro m thi s disk . 
You cannot stor e any informatio n o f your own here . 

Recovery suggestion: 

Save your informatio n o n a disk tha t i s not write-protected, o r change th e 
write-protect ta b on the disk . 

215: renam e across devices attempte d 

Probable cause: 

RENAME onl y changes a filename o n the same device, although yo u ca n 
use i t to rename a  file from on e directory int o another on the sam e 
device. 

Recovery suggestion: 

Copy the file t o the object device and delete i t from th e source device . 
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216: director y not empt y 

Tripos User' s Referenc e 

Probable cause: 

You cannot delete a  directory unles s i t i s empty . 

.Recovery suggestion: 

Delete th e content s o f the directory . Stud y th e comman d specificatio n fo r 
DELETE i n Chapter 1  of this manual . 

218: devic e not mounte d 

Probable cause: 

The word 'mounted ' here mean s "inserte d int o the drive" ; either you'v e 
made a  typographica l error , or the disk wit h the desired nam e isn' t 
mounted. 

Recovery suggestion: 

Check th e spelling of the devices , or inser t th e correc t disk . 

220: commen t too big 

Probable cause: 

Your filenote ha s exceeded th e maximum numbe r o f characters allowe d 
(80). 

Recovery suggestion: 

Retype th e filenote adherin g to these limits . 
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221: dis k ful l 

Probable cause: 

You do not have sufficient roo m on the disk t o do this operation . 

Recovery suggestion: 

Use another dis k or delete som e unnecessar y file s o r directories . 

222: fil e is protected from deletion 

Probable cause: 

The file or directory ha s been protected from deletion . 

Recovery suggestion: 

You eithe r di d no t mea n t o delete tha t file , o r yo u reall y di d mea n it . I f 
you really did mea n it , you must us e th e PROTECT command t o alter th e 
protection status . Refe r t o th e PROTEC T comman d i n th e Tripos 
User 's Reference. Als o use the LIS T command t o check on wha t th e 
protections of this particular fil e o r disk . 

225: no t a DOS disk 

Probable cause: 

The disk i n the drive i s not a formatted DO S disk. 

Recovery suggestion: 

Place a  suitabl y formatte d DO S disk i n th e driv e instead , o r els e forma t 
the dis k usin g th e FORMA T comman d i f yo u don' t wan t an y o f th e 
information o n it . 
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Programmer Error s 

209: packet request type unknow n 

Probable cause: 

You have asked a  device handle r t o attempt a n operation i t cannot do (fo r 
example, the console handle r canno t renam e anything) . 

Recovery suggestion: 

Check th e request code passed to device handlers . 
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226: n o disk in drive 

Probable cause: 

You have attempted t o read o r writ e t o a disk driv e wher e ther e i s no 
disk. 

Recovery suggestion: 

Place a suitably formatte d DO S disk i n the drive . 
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211: invali d object lock 

Probable cause: 

You have used somethin g tha t i s not a  valid lock . 

Recovery suggestion : 

Check you r code so that yo u only pass valid lock s to DOS calls that expec t 
locks. 

219: see k erro r 

Probable cause: 

You have attempted t o call Seek wit h invali d arguments . 

Recovery suggestion: 

Make sur e tha t yo u onl y Seek withi n th e file . Yo u cannot See k t o outsid e 
the bounds of the file . 

232: n o more entries in directory 
Probable cause: 

There are n o more entries i n the directory tha t yo u are examining . 

Recovery suggestion: 

This erro r cod e indicate s tha t th e DO S call ExNex t ha s n o more entrie s 
in th e director y yo u ar e examinin g t o han d bac k t o you . Sto p callin g 
ExNext. 
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! (EDIT) 3.46 , 3.47 , 3.5 2 
# (EDIT ) 3.30 , 3 .31 , 3 . 4 7 , 3 . 5 0 
$(EDIT) 3 . 3 0 , 3 . 3 1 , 3.5 0 
% (EDIT) 3.30 , 3 . 3 1 , 3 . 5 0 
'(EDIT) 3.35 , 3.5 4 
* (EDIT) 3.10 , 3 . 1 1 , 3 . 1 8 
+ (EDIT ) 3.19 , 1.5 8 
- (EDIT) 3.1 9 

(EDIT) 3.10 , 3.18 , 3.2 1 
;1.2 
_ ( E D I T ) 3 . 3 0 , 3 . 3 1 , 3.5 0 
< (EDIT ) 3.29 , 3.5 0 
> (EDIT ) 3.29 , 3.5 0 
< symbo l 1. 3 
> symbo l 1. 3 
= (EDIT ) 3 .22 ,3 .48 , 3.5 4 
? (EDIT) 3.46 , 3 .5 2 

A 2 . 1 4 , 2 . 1 8 , 3 . 9 , 3 . 3 2, 3 .5 2 
Abandon interactiv e edi t in g 3.4 9 
After, inser t 3.9 , 3.5 2 
After, poin t 3 .33 , 3 .5 2 
ALINK 1. 5 
Alter bau d rat e 1.6 1 
Altering tex t 2 .1 4 
AP 3.33 , 3.5 2 
Arguments (EDIT ) 3 .1 , 3.1 6 
ASSEM 1. 6 
Assembling program s 1. 6 
ASSIGN 1. 8 
Attention flag s 1.9 , 1.5 9 
Automatic newl in e 1.1 5 
Automatic R H margi n 2.4 , 2. 5 

B 2.12, 2.18 , 3.9 , 3.10 , 3 .32 ,3 .5 2 
B qualifier (EDIT ) 3.7 , 3 .2 2 
BACKSPACE ke y 2. 6 
Backwards find  2.13 , 2 .18 ,3 .6 , 3.26 , 

3.51 
Baud rat e 1.6 1 
BE 2.10 , 2.1 8 
Before, inser t 3.9 , 3 .5 2 
Before, poin t 3 . 3 3 , 3 . 5 2 
Beginning o f l ine, specif y 3.7 , 3.2 2 
B F 2 . 1 3 , 2 . 1 8 , 3.6 , 3.26 , 3.5 1 
Block contro l 2 . 1 0 , 2 . 1 1 , 2.1 8 
Bottom of file,  mov e t o 2.1 2 
BP 3.33 , 3.5 2 
BREAK 1. 9 
BS2 .10 , 2.1 8 

C 1 .10 ,3 .39 ,3 .5 4 
Call ing EDI T 3. 1 
Cancel globa l 3 .44 , 3.5 3 
CD 1.1 3 
CE 2 .12 ,2 .1 8 

C F 3 . 4 0 , 3  42 , 3.5 3 
CG 3.44 , 3.5 3 
Change bau d rat e 1.6 1 
Change characte r int o a  spac e 3.3 0 
Change letter' s case 2. 5 
Changing directorie s 1.1 3 
Character pointe r 3.2 8 

- commands 3.5 0 
Character string s 3. 6 
Character translatio n 1.14 , 3.4 7 
C L 2 . 1 2 , 2 . 1 8 , 3 . 3 6 , 3 . 5 2 
CLI 1 . 2 , 1 . 2 8 , 1 . 3 2 , 1 . 5 0 , 1 . 5 3 
Close file  (EDIT ) 3.4 0 
Command (various ; see below ) 

- files  3.38 , 3.3 9 
- groups 2.15 , 3.12 , 3.16 , 3.1 9 
-I /O, redirec t 1. 3 
- l i n e 2. 1 
- l i s t 2.1 7 
- names 3.1 6 
- repetition 2.7 , 2.15 , 3.12 , 
3.20 
- syntax 3.1 5 

Commands, extende d 2.2 , 2.7 , 2.1 8 
Commands, immediat e 2 . 2 , 2 . 3 , 

2.17 
Comment , se t fil e 1.3 5 
Comments t o commands, addin g 1. 2 
Concatenate lin e 3.36 , 3.5 2 
CONSOLE 1.1 4 
Console pag e length , se t 1.1 5 
Console pag e mod e 1.1 4 
Console width , se t 1.1 4 
CONTROL CODE S 1. 9 
Control ke y combination s (ED ) 2. 2 
COPY 1.17 ,1 .2 6 
CR 2 . 1 2 , 2 1 8 
Creating a  ne w file  3. 3 
CS 2 .12 ,2 .1 8 
CTRL (ED ) 2. 2 
CTRL-A (ED ) 2.4 , 2.1 7 
CTRL-B (ED ) 2.6 , 2 .15 ,2 .1 7 
CTRL-C 3 .37 ,3 .4 9 
CTRL-D (ED ) 2 .6 ,2 .1 7 
CTRL-E (ED ) 2.3 , 2.1 7 
CTRL-F (ED ) 2 .5 ,2 .1 7 
C T R L - G ( E D ) 2 . 7 , 2 . 1 7 
C T R L - H ( E D ) 2 . 3 , 2 . 1 7 
CTRL-I (ED ) 2 .4 ,2 .1 7 
CTRL-J (ED ) 2. 3 
CTRL-K (ED ) 2. 3 
CTRL-M (ED ) 2.1 7 
CTRL-N (ED ) 2.6 , 2.1 7 
C T R L O ( E D ) 2 . 6 , 2 . 1 7 
CTRL-P 1.14 , 2.1 6 
CTRL-Q 1.15 , 1.1 6 
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CTRL-R(ED) 2.3 , 2.1 7 
CTRL-S1.15 
C T R L - T ( E D ) 2 . 3 , 2 . 1 8 
CTRL-U (ED ) 2.6 , 2.1 8 
CTRL-V (ED ) 2.6 , 2.1 8 
CTRL-X(ED) 2. 3 
CTRL-Y(ED) 2 .6 ,2 .1 8 
C T R M ( E D ) 2.1 8 
CTRL-1 (ED) 2 .3 .2 .1 8 
Current cursor positio n 2. 4 
Current directory 1.1 3 
Current lin e 3.4 , 3.18 , 3 .21 , 3.2 5 
Current lin e verificatio n 3.4 5 
Cursor contro l 2.3 , 2.4 , 2.12 , 2.17 , 

2 .18 ,2 .19 

D 2 .15 ,2 .18, 3.10 , 3 .27 ,3 .5 2 
DATE 1.1 9 
DB 2.1 8 
DC 2.15 ,2 .1 8 
Dedicated key s (ED ) 2. 2 
DEL 2. 6 
DELETE 1.2 1 
Delete tex t 2.6 , 2.15 , 2.17 , 2.18 , 

3 . 1 0 , 3 . 2 6 , 3 . 2 7 , 3 . 2 8 , 3 . 3 0 , 
3 . 3 4 , 3 . 5 0 , 3 . 5 1 , 3 . 5 2 , 3 . 5 3 

Delimiters 2.8 , 2 .13 , 3.6 , 3.1 7 
Destination file  3. 1 
DF 3 .27 ,3 .28 , 3.5 1 
DFA 3.34 , 3.5 2 
D F B 3 . 3 4 , 3.5 2 
DG 3 .44 ,3 .5 3 
DIR 1.2 3 
Directory searc h list , alte r 1.5 1 
Disable globa l 3.4 4 
DISKCOPY 1.2 5 
DISKDOCTOR 1  2 7 
Display bau d rat e 1.6 1 
Displaying non-graphi c character s 3.4 7 
Distinguish betwee n U/ C an d 1/ c 2.1 9 
DO 2.16, 2.1 8 
DTA 3.34 , 3.5 2 
DTB 3.34 , 3.5 2 

E 2 . 1 3 , 2 . 1 4 , 2 . 1 8, 3.8 , 3.9 , 3 .32 , 
3.52 

E qualifier 3.7 , 3.2 2 
ECHO 1.2 8 
ED 1.29 , 2.1-1 9 
EDIT 1.30 , 2 .1 , 3.1-5 4 
Editing tex t files  1.29 , 1.30 , 2.1-19 , 

3.1-54 
EG 3.44 , 3.5 3 
Enable globa l 3.44 , 3.5 3 
End insertio n 3 .11 , 3.26 , 3.47 , 3.5 4 
End o f line , mov e t o 2.1 2 

Endof l ine , specif y 3.7 , 3.2 2 
End of screen, mov e t o 2. 3 
End of source, mov e t o 3.1 8 
End-of-file handlin g 3.2 4 
EN DC LI 1.32,1.5 0 
Enter extended mod e 2.1 8 
E P 3 . 3 3 . 3 . 5 2 
EQ2 .13 , 2.1 8 
Equate U/ C &  1/ c in searches 2.1 9 
Error message s (ED ) 2. 2 
ESC 2 .7 ,2 .1 8 
EX 2 . 5 , 2 . 1 0 , 2 . 1 8 
Example o f edit ing wit h EDI T 3.1 3 
Exchange 2.13 , 3. 8 
Exchange an d poin t 3.5 2 
Exchange an d query 2 .13 , 2.1 8 
Exchange characte r fo r space 3.3 0 
Exchange string s 2 . 1 3 , 2 . 1 8 , 3 . 5 2 
Executing Tripo s commands fro m E D 2.1 8 
Exit 2 .8 ,2 .19 , 3 .12 ,3 .4 5 
Exit edito r and updat e tex t 2.1 9 
Exit edito r withou t sav in g tex t 2.1 9 
Extend comman d lin e 1.5 8 
Extend margin s 2.10 , 2.1 8 
Extended command s 2.2 , 2.7 , 2.1 8 

F 2 .13 ,2 .18, 3.6 , 3 . 7 ,3 .26 , 3.5 1 
FAILAT 1.33,1.3 9 
FAULT 1.3 4 
File comment , se t 1.3 5 
File protectio n status , se t 1.5 4 
File siz e 2. 1 
File structure , lis t 1.2 3 
File, creating a  ne w 3. 3 
FILENOTE 1.3 5 
Files , delet in g 1.2 1 
Find strin g 2 .13 ,2 .18 , 3.6 , 3.7 , 

3 .26 ,3 .51 
Find strin g befor e 2.13 , 2.18 , 3.6 , 

3.26 
Flip letter' s case 2.5 , 2.1 7 
FORMAT 1.3 6 
FROM (EDIT ) 3.2 , 3.39 , 3.45 , 3.5 3 

GA 3 .43 ,3 .5 3 
GB 3.43 , 3.5 3 
GE 3 .43 ,3 .5 3 
Global operation s 3.43 , 3.5 3 
Globally exchang e (EDIT ) 3.43 , 3.5 3 
Globally plac e afte r (EDIT ) 3 .43 , 3.5 3 
Globally plac e befor e (EDIT ) 3.43 , 

3.53 

H 3 . 5 4 
Halt 2.18 , 3.5 4 
HOME 2. 3 
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Horizontal scrollin g 2. 1 

I 2.14 , 2.18 , 3 .11 , 3.27 , 3.39 , 3.5 2 
I B 2 . 1 0 , 2 . 1 1 , 2 . 1 8 
IF(ED) 2.12 , 2.1 9 
IF 1 .11 ,1 .33 , 1 . 37 
Immediate command s 2.2 , 2.3 , 2.1 7 
INFO 1  4 0 
Input file  (EDIT ) 3 .1 , 3.38, 3.3 9 
Input flo w contro l 1.1 5 
Input/output manipulat io n (EDIT ) 3.5 3 
Insert afte r curren t 2 .14 , 2. 18 
Insert befor e curren t 2.14 , 2 .18 , 3 .5 2 
Insert copy of block 2 . 1 1 , 2 . 1 8 
Insert file 2  12 , 2 . 1 9 , 3 . 5 2 
Insert lin e 2.4 , 2.17 , 3.2 6 
Insert terminato r 3.26 , 3.4 7 
Inserting tex t 2.4 , 2 .11 , 2 .12 , 2  14 , 

2 . 1 7 , 2 . 1 8 , 2 . 1 9 , 3 . 1 1 , 3 . 2 6 , 
3.52 

INSTALL 1  4 1 
Interrupts 1. 9 

J 2 . 1 5 , 2 . 1 9 
JOIN 1.4 2 
Joining line s 2.15 , 2.19 , 3.3 5 

Keywords 2 .1 ,3 . 2 

Lqualifier 3 .9 ,3 .2 2 
LAB 1 . 11 , 1 . 39 , 1.4 3 
Last, specif y 3.9 , 3.2 2 
LC 2.14 , 2.1 9 
Leaving EDI T 3.1 2 
Letter case , chang e 2.5 , 2.1 7 
Letter case , fli p 2 . 5 , 2 . 1 7 
Line break s 2.4 , 2. 5 
Line deletion 3.2 6 
Line editor (EDIT ) 3. 1 
LINE ERAS E 2. 6 
Line insertio n 3.2 6 
Line lengt h 2. 4 
Line number , mov e t o 2.1 9 
Line number s 3.4 , 3.18 , 3.2 1 
Line windo w (EDIT ) 3 .2 8 
Linking cod e 1. 5 
LIST 1.4 4 
Logical devic e nam e 1. 8 
Loops 3.4 2 
Lower cas e 2.5 . 2.17 , 3.16 , 3.30 , 3.5 0 

M 3.5 . 3.5 1 
M + 3.25,3 .5 1 
M-3.25, 3.51 , 3.5 2 
MAKEDIR 1.4 8 
Margins 2.4 , 2 .5 ,2 .1 0 

MC68000 assembl y languag e 1. 6 
Message are a 2. 2 
MOUNT 1.4 9 
Move bac k a s fa r a s possibl e 3.2 5 
Move characte r pointe r lef t 3.29 , 3.5 0 
Move character pointe r righ t 3.29 , 3.5 0 
Move cursor 2  3 ,2 .17 -1 9 

- down 2. 3 
- left 2.1 8 
- r ight 2 . 3 . 2 . 1 8 
- to end-of-file 2.1 8 
- to end/star t o f lin e 2.3 , 2.1 8 
- to lin e numbe r 2.1 9 
- to next l in e 2 .1 9 
- to previous lin e 2.1 9 
- totop-of - f i l e2 .19 
- to top/bottom o f screen 2.1 7 
- u p 2. 3 

Move (mak e lin e th e ne w curren t line ) 
(EDIT) 3 . 1 , 3 . 4 , 3.5 , 3 .7 ,3 .25 , 
3.51 
- to end o f store 3.2 5 
- to highes t l in e i n memor y 3.5 1 
- to lin e numbe r 3.5 , 3.5 1 
- to lowest l in e i n memor y 3.5 1 
- to next lin e 3.4 , 3. 7 
- to previous lin e 3.4 , 3. 5 
- to top of file  (EDIT ) 3.4 8 

Multiple command s 2. 2 
Multiple s tr ing s 3.1 7 

N 2.12 , 2.19 , 3.4 , 3.7 , 3.25 , 3.5 1 
New file,  creatin g a  3. 3 
NEWCLI 1.32 , 1.50,1.7 0 
Next line , mov e t o 2.12 , 2.19 , 3.4 , 

3 . 7 , 3 2 5 , 3 . 5 1 
Next word , mov e t o 2. 3 
Non-interactive CL I 1.5 8 
Non-original l ine s (EDIT ) 3.2 1 
Notation fo r comman d description s 

(EDIT) 3.2 4 
Note, se t file  1.3 5 
Null string s 3 .3 2 
Numbers 3 . 1 6 , 3 . 1 8 

Operational windo w (EDIT ) 3.2 8 
Operations o n th e curren t l in e 3 .5 2 
OPT (EDIT ) 3. 3 
Original l ine s (EDIT ) 3.2 1 
Output file  (EDIT ) 3 .1 , 3.38 , 3.4 1 
Output processin g 3.2 3 
Overlay superviso r 1. 5 

P 2 . 1 2 , 2.19 , 3 . 4 ,3 .26 , 3.5 1 
P qualifie r 3 . 7 , 3 . 8 , 3.2 3 
PA 3.29 , 3.5 0 
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Page l eng th . ~i -t 1  1 5 
Page mod e I  1  4 
Panic bu t ton s 1  9 
PATH 1  5 1 
P a t t e r n s I  46 . 1.5 9 
1'H 3.'29 . 3  5 0 
Plus sig n (  + - ). use o f 1.5 8 
Point afte r 3.29 . 3  5 0 
Point befor e 3  29 . 3.5 0 
Poin te r rese t 3  29 . 3.5 0 
Po in t ing 3.29 . 3  3 3 
PR 3  2 9 . 3 5 0 
Precisely 3.7 . 3  8 . 3  2 3 
Prev ious l ine , mov e t o 2  12 . 2 19 . 

3.4, 3.5 . 3.26 . 3  5 1 
Prev ious word , mov e t o 2  3 
Process c h a n g i n g ke y (se e als o 

C O N S O L E , C T R L P i 1.1 4 
P r o g r a m contro l 2  8 
P rompt (EDIT l 3.20 . 3.2 1 
P R O M P T 1  5 3 
P R O T E C T 1  5 4 

Q 2 8 . 2  19 . 3 12 . 3 13 . 3.45 . 3.5 4 
Qualif ied s t r i n g s 3  1 6 , 3 18 .3 .2 2 
Qual i f ie rs 3  7 .3 .1 8 
Quit 2.8 . 2  1 9 . 3 . 1 2 . 3 1 3 . 3 4 5 . 3 . 5 4 
QUIT 1.11 . 1  5 5 

R 3 . 1 1 . 3 . 1 2 .3 2 7 . 3 . 3 9 . 3 . 5 2 
Redi rec t ing c o m m a n d I-'t ) ]  3 
Refresh scree n 2  7 . 2  1 8 
RKI.AHEI. 1  5 6 
R E N A M E 1.5 7 
R e n u m b e r i n g l ine s 3.2 2 
Repeat c o m m a n d s 2  7 . 2 15 . 2 19 .2 .1 7 

3.12. 3  25 . 3  5 4 
Repeat ex tende d c o m m a n d 2.1 7 
Repea t unt i l e r r o r 2  7 . 2  15 . 2 1  9 
Replace 3 ,11 . 3 12 . 3.27. 3  5 2 
R E T U R N 2.4 . 2  15 .2 .1 7 
REW1 3.5 1 
R E W I N D 3.4 8 
Rewind inpu t file 3  48 , 3.5 1 
Rewri te scree n 2.7 , 2. 1 8 
Right han d m a r g i n 2  4 , 2  5 
R P 2 . 1 5 . 2.1 9 
RI . 'BOLT veri f icat io n 1  1 1 
RUN 1.28 . 1  5 8 

S 2 .15 . 2 1 9 
SA 2  9 . 2 .19. 3  36 , 3.5 2 
Save 2  9 . 2  1 9 
S H 2 . 1 1 . 2  19 . 3  35 . 3  5 2 
Screen disp!a \ 2  2 
Screen edi to r Kl ) 1  29. 2  1  1 9 
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Scroll ing 2  1 . 2.6. 2  17 . 2 1 8 
SEARCH 1  5 9 
Search backward s fo r s t r in g 3  6 
Search express ion s 3  Hi . 3 1 8 
Search fo r an y cas e 2  1  4. 2.1 9 
Search fo r specifie d cas e 2  1 4 . 2 1 9 
Search forwar d fo r s t r in g 3  6 . 3  7 
Search lef tward s 3  2 2 
Sea rch ing lo r s t r i n g 2  13. 2 14 . 2 19 . 

3 .6 .3 7 . 3 16 . 3 18 . 3  2 2 
Set bau d r a t e 1  6 1 
Set c u r r e n t lin e n u m b e r 3  4 8 
Set file  protect io n s t a t u s 1  54 
Set inpu t t e r m i n a t o r 3.5 4 
Set lef t marg i n 2  10 . 2 1 9 
Set lin e n u m b e r 3  5 4 
Set r igh t marg i n 2 . 111. 2 1 9 
Set lab s (ED ) 2  10 .2 .1 9 
Set verificatio n switc h 3  5 2 
SET SERIA L 1.6 1 
Se t /unse t t r a i l in g spac e remova l 3.5 4 
Se t t ing consol e c h a r a c t e r s ! ics 1 1 4 
Se t t ing globa l c h a n g e s 3  4 3 
SH 2 .10 . 2 19 .3 .4 4 
SHI) 3.44 . 3.5 4 
SHG 3  44 , 3.5 3 
Show bloc k 2 .11 .2 .1 9 
Show c u r r e n t s t a t e 2. 1 0. 2.1 9 
Show da t a 3.44 . 3.5 4 
Show global s 3  44 , 3.5 3 
S h o w o u t p u l informat io n 3  4 4 
Single c h a r a c t e r ope ra t ion s 3  3 0 
S K I P 1. 1 1 , 1  39. 1  43. 1  6 3 
SL 2.10 . 2.1 9 
SORT 1  6 5 
Source fil e 3  1 
Special ke y s  2 1 7 
Sp l i t t ing l ine s 2  4 . 2 1  5. 2 1  9. 3  35 . 

3 .36 .3 5 2 
S R 2 . 1 0 . 2 1 9 
ST 2  10 . 2  1 9 
STACK 1  65. 1  6 7 
S t a r t o f line , mov e t o 2  1 2 
S T A T U S 1  6 8 
S T O P 3.2 . 3  13 .3 .45 .3 .5 4 
S t r i ng d e l i m i t e r s 2  3 
S t r i ng ope ra t ion s o n th e c u r r e n t lin e 

3 3 1 
S t r i n g s 3.16 , 3  1 7 
Suspend ing globa l ope ra t i on s 3  4 4 
Swap le t te r cas e 2  5 
Switch va lue s . 3 16 . 3 19 . 3  20 . 3  2 1 
Swi t ch ing task ^ 2  I  6 
Sys t em da l e 1  1 9 

'!' 2.12. 2  1 9 . 3  37 . 3  5 2 
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TAB (ED ) 2.4 . 2.1 7 
TAB 1.14 , 1 1 5 
Take command s fro m fil e 3.5 4 
Terminal suppor t 1.7 0 
Terminating EDI T 3.4 5 
Terminating insertio n 3.1 1 
Text edito r 2 .1 - 19 ,3 .1-54 
Text verificatio n 3.5 2 
TL 3.38.3 .5 2 
TN 3.38 . 3.5 2 
TO (EDIT) 3.2 , 3 .41 , 3.5 3 
Top of file,  mov e t o 2.12. 2.1 9 
TP 3.37 , 3.5 2 
TR3.47 . 3.48 , 3.5 4 
T R + 3 .47 ,3 .4 8 
TR-3.47, 3.4 8 
Trailing space s 3.47 . 3.5 4 
Tripos commands, fro m E D 2.1 8 
Turn character a t pointe r t o spac e 

3 5 0 
Type (EDIT ) 3 .37 ,3 .38 , 3.5 2 
TYPE 1 8 , 1 . 6 9 

U 2.9 , 2.10 , 2.1 9 
UC 2 .14 .2 .1 9 
Undo change s o n current lin e 2.9 , 

2.10, 2.1 9 
Unfamiliar terminolog y 1. 1 
Upper cas e 2.5 , 2.17 , 3.16 , 3.23 , 

3.30, 3.5 0 

V3 .20 , 3.46 . 3.5 2 
V + 3.4 6 
V- 3.4 6 
VDU 1.7 0 
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Chapter 1: Introduction to Programming 

This sectio n o f th e manua l describe s som e o f th e principle s involve d i n 
writing programs t o run unde r th e Tripos operating system . 
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1.1 Programming under Tripos 
There ar e tw o way s i n whic h a  progra m ca n b e ru n unde r Tripos : a s a 
command runnin g unde r a  CLI (Command Lin e Interpreter) , o r as a  tas k 
(process). I n eithe r cas e th e environmen t i s ver y similar , althoug h yo u 
should remembe r tha t a  progra m runnin g unde r th e CL I i s par t o f th e 
CLI task . I f you ru n your progra m a s a separate task , the n i t wil l have n o 
associated CL I or CLI variables . 

Whatever metho d yo u choose , yo u mus t firs t creat e a n executabl e 
program, whic h wil l almos t certainl y cal l th e Tripo s residen t function s 
described i n the nex t tw o chapters . 

Note: Th e terms 'task ' and 'process ' are synonymou s i n Tripos . 

1.1.1 Creating an Executable Progra m 

A program ma y b e writte n i n an y o f the supporte d languag e translator s 
running unde r Tripo s (fo r example , C  o r Pascal) . Thes e translator s al l 
produce Tripo s Binar y Forma t files , whic h ar e provide d a s inpu t t o th e 
linker ALINK . Th e linke r take s thes e file s a s input , possibl y scan s a 
library, an d produce s Tripo s Loa d Forma t file s a s output . Thi s mean s 
that eve n i f yo u hav e writte n a  progra m i n assemble r tha t need s n o 
runtime librar y suppor t o r combinatio n wit h an y othe r program , yo u 
must stil l pas s th e outpu t o f th e assemble r throug h ALIN K t o conver t 
the fil e format . Beside s scannin g th e languag e suppor t librar y an d th e 
Tripos syste m library , ALIN K require s yo u t o specif y a  startu p fil e 
followed b y on e o r mor e user-progra m files , an d thi s i s tru e fo r linkin g 
programs i n most programming language s unde r Tripos . 
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1.1.2 Calling Tripos Function s 

Two majo r part s o f Tripo s ar e th e Kerne l an d th e DOS . Ther e i s n o 
difference i n callin g eithe r th e Kerne l o r th e DO S i f you progra m i n C  or 
BCPL, a s th e Tripo s syste m librar y provide s a  se t o f interfac e routines . 
So long as you us e th e standar d C  initialization cod e then al l th e call s ar e 
available t o you. 

If you wis h t o program i n assembler , yo u mus t b e awar e o f the differen t 
call sequence s used . T o call th e Kernel , plac e th e argument s require d i n 
registers D l t o D 4 and a  function cod e i n DO , and code a  TRAP #0 . Tripo s 
then perform s th e function , return s th e resul t i n registe r D O an d a 
secondary resul t i n Dl , whil e preservin g th e other registers . 

To cal l th e DOS , you nee d t o kno w th e librar y bas e pointe r fo r th e DOS . 
To obtai n this , cal l th e Kerne l routin e FindDO S whic h return s th e 
pointer fo r you . Plac e thi s pointe r int o an y convenien t addres s registe r 
and the n cal l th e offse t fro m th e bas e pointe r correspondin g t o th e DO S 
function tha t yo u need . A  set o f names i s provided i n the standar d heade r 
file 'tripos.i' . Thes e name s specif y th e offset s fo r th e DO S calls a s wel l a s 
the Kerne l functio n codes . 

A ful l exampl e o f assembl y languag e programmin g i s a t th e en d o f thi s 
chapter. 

1.1.3 Running Programs under the CLI 

When yo u loa d a  progra m unde r a  CL I you typ e th e nam e o f the progra m 
and a  se t o f arguments. Yo u ma y als o specif y inpu t o r outpu t redirectio n 
with th e ' < ' an d ' > ' symbols . The CL I set s u p two initia l file  handle s fo r 
the progra m tha t represen t th e standar d inpu t an d output . Unles s yo u 
redirect them , th e standar d inpu t i s from th e keyboar d an d th e standar d 
output i s to the screen . 

When th e CL I start s a  program , i t allocate s a  stac k fo r tha t program . 
This stac k i s initiall y 400 0 byte s bu t yo u ma y chang e th e stac k siz e wit h 
the STAC K command . Tripo s obtain s thi s stac k fro m th e genera l fre e 
memory poo l (sometime s referre d t o a s th e 'heap' ) jus t befor e yo u ru n a 
program; i t i s not , however , th e sam e stac k a s th e CL I uses . Tripo s 
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pushes a  suitabl e retur n addres s ont o th e stack tha t point s to a routin e t o 
tell th e CLI to regain control an d unloa d your program . Belo w this on th e 
stack a t 4(SP ) i s the siz e of the stac k i n bytes , which ma y b e useful i f you 
wish t o perform stac k checking . 

Your progra m start s wit h registe r A O pointin g t o th e argument s 
specified afte r th e comman d name . Tripo s store s th e argumen t lin e i n 
memory withi n th e CL I stac k an d thi s pointe r remain s vali d throughou t 
your program . Registe r D O indicate s th e numbe r o f character s i n th e 
argument line . Yo u ca n us e thes e initia l value s t o decode th e argumen t 
line to find ou t wha t th e use r requires . I f you are programming i n C, the n 
the standar d C  startu p fil e doe s thi s wor k fo r yo u an d decode s th e 
arguments int o argv an d th e number o f arguments int o argc . 

While you r progra m i s running , i t ma y corrup t an y register . Tripo s 
function call s only corrupt th e resul t register s D O and Dl . 

To gai n acces s t o th e tw o initia l file  handle s tha t ar e se t u p b y th e CLI , 
you cal l th e DO S function s Inpu t an d Output . Remembe r tha t yo u mus t 
find th e DO S bas e pointe r first ; thi s ca n b e don e b y callin g th e Kerne l 
function FindDOS . Yo u shoul d no t clos e thes e file  handle s withi n you r 
program; th e CL I opene d the m o n you r behal f an d i t wil l clos e the m 
again, i f required . Again , i f yo u ar e programmin g i n C , th e initia l file 
handles ar e obtaine d fo r yo u i n th e startu p cod e an d ar e place d int o th e 
variables stdin and stdout . 

1.1.4 Running Programs as a New Task 

There ar e a  numbe r o f smal l difference s betwee n writin g a  progra m t o 
run unde r a  CL I an d writin g on e t o ru n a s a  separat e tas k (process) . 
There ar e onl y tw o way s t o create a  distinc t ne w task . The firs t wa y i s to 
write a  device handle r tas k tha t i s dynamically create d whe n referenced . 
To do this yo u nee d t o use th e MOUN T comman d t o se t u p a  reference t o 
your ne w task . Writin g a  devic e handle r tas k i s a specialis t activity , an d 
it i s describe d i n mor e detai l i n th e Tripos Technical  Reference 
Manual. 
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1.1.5 Program Terminatio n 

To exit from a  program runnin g unde r th e CLI or as a task , i t i s sufficien t 
to give a  simple RT S using the initia l stac k pointe r (SP) . In this case , you 
should als o provid e a  retur n cod e i n DO . Thi s i s zer o i f you r progra m 
succeeded, o r a  positiv e numbe r otherwise . I f yo u retur n a  non-zer o 
number the n th e CL I notice s a n error . Dependin g o n th e curren t fai l 
value (se t b y th e comman d FAILAT) , a  non-interactiv e CLI , such a s on e 
running a  comman d sequenc e se t u p b y th e Tripo s C  command , 
terminates. A  progra m writte n i n th e C  programmin g languag e ca n 
simply retur n fro m main() , whic h return s t o the startu p code , clears DO , 
and performs a n RTS . 

1-4 

The second an d mor e commo n wa y t o create a  new tas k i s to generate on e 
from anothe r progra m loade d a s a  CL I command . I n thi s cas e th e CL I 
program use s LoadSe g t o load th e cod e for th e ne w task , and the n create s 
a ne w tas k (process ) by calling CreateProc . T o set th e ne w tas k running , 
the CL I command the n ha s t o send i t a n initia l packet . Althoug h th e CL I 
command migh t then terminate , th e ne w task keep s runnin g unti l Exi t i s 
called. 

A program runnin g a s a  task find s a  suitabl e retur n addres s pushe d ont o 
the stack , a s wel l a s th e stac k siz e o n th e stac k belo w that . Thi s i s th e 
same a s whe n yo u ru n a  program unde r a  CLI . The tas k i s initialized t o a 
state suc h tha t i t ha d just calle d TaskWait , s o that i t won' t procee d unti l 
it receive s a  packet . Thi s initia l packe t i s normally sen t b y the tas k tha t 
created th e ne w one , an d ma y contai n parameter s fo r th e ne w task . 
Usually th e star tu p packe t i s sen t bac k a s soo n a s possibl e wit h a  retur n 
code i n th e Res l fiel d o f the packe t t o indicat e whethe r th e initializatio n 
worked o r not . Th e startu p packe t ma y als o pass other information , suc h 
as pointers to shared workspace , and s o on. 

It i s importan t t o not e tha t a  progra m runnin g a s a  ne w tas k ha s n o 
default inpu t an d outpu t streams . Yo u mus t ensur e tha t you r progra m 
opens an y I/ O channel s tha t i t needs , an d tha t i t close s the m whe n i t 
terminates. 
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Alternatively, a  progra m ma y cal l th e Tripo s functio n Exi t whic h take s 
the retur n cod e a s argument . Thi s instruct s you r progra m t o exi t n o 
matter wha t valu e th e stack pointe r has . 

It i s importan t t o stres s a t thi s stag e tha t Tripo s doe s no t contro l an y 
resources; thi s i s lef t entirel y t o th e programmer . An y file s tha t a  use r 
program open s mus t b e closed befor e th e progra m terminates . Likewise , 
any lock s i t obtain s mus t b e freed , an y cod e i t load s mus t b e unloaded , 
and an y memor y allocate d returne d t o the free pool . Of course, there ma y 
well b e case s wher e yo u d o no t wis h t o retur n al l th e resource s yo u 
obtained. Fo r example , yo u ma y hav e writte n a  progra m tha t load s a 
code segment int o memor y fo r late r use . This i s perfectly acceptable , bu t 
you nee d t o have a  mechanis m fo r returnin g an y memory , fil e locks , an d 
so on . Fo r a  norma l progra m a  commo n techniqu e i s t o provid e a 
standard tidyu p routin e tha t put s bac k an y resource s an d the n call s 
Exit(). Yo u then alway s cal l tidyu p rathe r tha n Exi t directly . 

1.1.6 Exampl e 

This simpl e exampl e print s a  promp t t o the terminal , wait s fo r th e use r 
to type a response , the n print s another message , and echos the response . 

To star t with , includ e a  standar d heade r fil e tha t contain s usefu l 
definitions, includin g th e offset s fro m th e bas e pointe r fo r eac h DO S 
function an d th e function code s for th e Kerne l calls : 

INCLUDE "tripos.i " 

The value s o f th e offset s hav e th e sam e nam e a s tha t describe d i n 
Chapter 3 , "Callin g th e DOS, " bu t eac h on e i s precede d b y LV O 
(Library Vecto r Offset) t o distinguish i t from th e C function entr y point . 

Set up a macro t o call th e DO S to make th e progra m mor e readable : 

CALL MACR O 
JSR _LVO\l(A2 ) 
ENDM 
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You are no w read y t o star t th e program . First , fin d th e DO S base pointe r 
by calling the Kerne l vi a a  TRAP instruction : 

MOVEQ #K_FindDOS,D O Kerne l functio n cod e 
TRAP # 0 N o argument s 
MOVEA.L D0,A 2 DO S bas e pointe r i n AO 

You'll nee d t o locat e th e channel s tha t represen t th e standar d inpu t an d 
output. I f th e progra m ha s bee n invoke d unde r th e Comman d Lin e 
Interface (CLI) , the n th e call s Inpu t an d Outpu t retur n th e file  handle s 
associated wit h thes e channels . I f you ru n th e progra m a s a  task , you'l l 
need t o open a  specifi c I/ O channel . Thi s complexit y i s no t covere d here . 
Next, save th e file  handle s i n D7 and D6 : 

CALL Inpu t 
MOVE.L D0,D 7 D 7 hold s stdi n 
CALL Outpu t 
MOVE.L D0,D 6 D 6 hold s stdou t 

Load th e strin g fo r th e promp t int o A O and branc h t o a smal l subroutin e 
that print s th e tex t hel d i n AO . Thi s exampl e use s th e conventio n tha t 
the length o f the string i s held i n the initia l byt e pointed a t b y AO. 

LEA.L PROMPT,A O Strin g pt r 
BSR.S WRST R Prin t messag e 

Next, rea d i n th e strin g type d b y th e user . Se t A 3 t o poin t t o th e buffe r 
for th e characters , an d the n plac e thi s i n D 2 read y fo r th e read . Ad d on e 
to th e buffe r pointe r t o skip th e lengt h coun t tha t yo u ar e goin g t o plac e 
in th e initia l byte . Th e file  handl e fo r th e standar d inpu t come s fro m D 6 
into D l fo r th e call , and D 3 holds th e buffe r size . The n cal l Rea d t o rea d 
the character s fro m th e keyboard . Th e operatin g syste m cal l return s 
when th e buffe r i s ful l o r whe n th e use r presse s RETURN . Tripo s als o 
handles characte r reflectio n an d rubout . Whe n th e cal l returns , th e 
number o f characters rea d i s in DO , and thi s i s placed i n th e byt e pointe d 
at b y A3 . This ensure s tha t th e strin g just entere d ha s th e sam e forma t 
as your other string s wit h the length o f the string i n the first  byte . 
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LEA.L BUFFER,A3 Get nam e buffe r 
MOVE.L D7,D1 Use stdi n handl e 
MOVE.L A3,D2 Read buffe r pointe r 
ADDQ.L #1,D2 Skip lengt h byt e 
MOVEQ #30,D3 Maximum nam e siz e 
CALL Read Fetch nam e 
MOVE.B DO ,(A3) Insert lengt h 

Now prin t th e nex t tw o strings . Th e first  i s th e standar d message ; th e 
second i s the strin g just rea d fro m th e keyboard . 

LEA.L MESS,A O Strin g pt r 
BSR.S WRST R Prin t messag e 
LEA.L BUFFER,A O Pt r t o nam e 
BSR.S WRST R Prin t messag e 

To terminat e th e program , cal l th e Tripo s functio n Exit . Thi s functio n 
exits th e progra m wit h th e retur n cod e in Dl . Us e a non-zer o retur n cod e 
if you cannot open th e Tripos library . 

MOVEQ #0,D 1 Zer o retur n cod e 
EX CAL L Exi t 

ERR MOVE Q #20,D l No n zer o retur n cod e 
BRA.S E X 

This subroutin e i s use d t o prin t a  strin g o n th e console . A  string i n thi s 
case i s represente d b y a  byt e containin g th e lengt h followe d b y th e 
characters involved . A O is th e pointe r t o th e strin g an d D 7 holds th e file 
handle fo r th e standar d output , whic h i s move d t o D l fo r th e call . Th e 
length byt e i s extracte d an d place d int o D3 , whil e th e update d valu e o f 
AO is use d a s th e buffe r pointe r i n D2 . Yo u can the n cal l Writ e t o do th e 
work fo r you and finall y retur n t o the caller . 
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WRSTR MOVE. L D6,D 1 Stdou t fil e handl e 
MOVEQ #0,D 3 Clea r lengt h registe r 
MOVE.B (A0)+,D 3 Ge t byt e lengt h o f strin g 
MOVE.L A0,D 2 Strin g i s write buffe r 
CALL Writ e 
RTS 

The dat a statement s defin e th e spac e fo r th e characte r buffe r an d th e 
prompt strings , whic h ar e precede d b y a lengt h byte . 

DATA 
BUFFER DS. B 

DS.B 
MESS DC. B 
PROMPT DC. B 

END 

1 
30 
6,'Hello 
18,'Enter your nam e : 

1.2 Tasks 
Tripos tasks fal l int o four mai n type s 

- devic e handle r 
- CL I 
- debu g 
- use r task s 

The firs t tw o ar e alway s present , wherea s th e thir d an d fourt h ar e 
usually, bu t no t always , included . Al l task s are , i n fact , identica l i n 
construction, althoug h the y ar e differen t i n wha t the y do . Al l fou r type s 
of task are described below . 
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1.2.1 Devic e Handler Task s 

Very fe w applicatio n program s communicat e directl y wit h a  devic e 
driver, instea d the y communicat e throug h a  devic e handle r an d th e 
device handler the n talk s t o the device driver . 

Some device handler s ar e reall y ver y simpl e a s al l the y d o i s provide th e 
standard se t o f Rea d an d Write , Ope n an d Clos e call s fo r th e devic e the y 
are associate d with . Fo r example , th e seria l lin e handle r tas k take s 
Read request s an d passe s the m o n t o th e seria l devic e and , i n th e sam e 
way, i t accept s an d handle s Writ e requests . Mor e importantly , a  devic e 
handler tas k stop s tw o program s tryin g t o use th e seria l lin e at th e sam e 
time. 

At th e othe r en d o f the spectru m i s the file  syste m tas k which , again , i s a 
device handle r task . Thi s i s really quit e complicate d becaus e i t provide s 
a se t o f Open , Read , an d Writ e function s fo r files,  support s th e 
hierarchical file  syste m o f Tripos , an d map s al l o f thi s t o call s t o Rea d 
and Writ e sectors off the disk vi a the device driver . 

There ar e man y tas k handlers : th e seria l lin e tas k handler , th e paralle l 
port tas k handler , file  syste m tas k handler , an d th e console tas k handler . 
The consol e tas k support s th e standar d console , which , i f i t i s connecte d 
to a  seria l line , support s characte r reflection , rubout , an d echo . 
Alternatively, th e consol e tas k ma y b e connected t o a built-in scree n an d 
keyboard. 

You can hav e multipl e invocation s o f any o f these tasks . Fo r example , i f 
you hav e thre e differen t disk s o n you r machine , the n yo u hav e thre e 
invocations o f th e file  syste m handle r task , whic h al l shar e th e sam e 
code. 
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1.2.2 CLI 

The secon d typ e o f tas k withi n th e Tripo s syste m i s th e CL I task . CL I 
stands fo r th e Comman d Lin e Interpreter . Thi s tas k communicate s wit h 
the user : i t ask s fo r th e name s o f program s t o b e run , load s the m fro m 
disk, an d execute s them . A s wit h othe r tasks , yo u ma y creat e multipl e 
invocations o f the CLI tas k wit h th e NP^WCL I command . 

1.2.3 Debu g 

The Debu g tas k i s no t alway s i n th e system , bu t i f i t is , i t i s a 
permanently residen t syste m debugger . Th e use r ca n connec t t o thi s 
task an d obtain debuggin g informatio n abou t th e system . 

1.2.4 User Task s 

User task s are created b y a CLI program an d ca n tak e an y form required . 
They normall y sen d an d receiv e packet s i n whic h informatio n i s passed . 
They ma y cal l th e standar d devic e handle r task s o r the y ma y sen d 
packets directl y t o devices . Fo r example , a  use r tas k migh t b e a 
background prin t spoole r created fo r a  word processing package . 

1.3 Packets 
This sectio n i s comple x an d nee d onl y b e rea d b y a n advance d 
programmer wh o wishe s t o lear n abou t th e fundamenta l interna l 
workings o f the Tripos operating system . I t i s not essential , therefore , t o 
read thi s before startin g t o program unde r Tripos . 

Communication betwee n task s an d betwee n tas k an d device s i s achieve d 
by sendin g specia l messages , calle d packets . (Othe r system s ma y cal l 
packets 'messages' , bu t th e principl e i s th e same. ) T o sen d a  packe t t o 
another task , yo u allocate a  piec e o f memory an d initializ e certai n field s 
within it . Al l packet s i n Tripo s hav e standar d structur e a s follows . A 
packet mus t b e lon g wor d aligned , an d ha s th e followin g genera l 
structure. 
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Value Function Descr ipt ion 

BPTR pktLink Link t o next packe t on 
chain 

LONG PktDest Dest inat ion 
LONG PktType Packet typ e 
LONG Resl First resul t fiel d 
LONG Res2 Second resul t fiel d 
LONG Argl Argument; depends o n packet type 
LONG Arg2 Argument; depend s o n packet type 

LONG ArgN Argument; depend s o n packet type 

The forma t o f a  specifi c packe t depend s o n it s type ; bu t i n al l cases , i t 
contains a  lin k fiel d whic h shoul d b e se t t o - 1 , th e identit y o f th e 
destination, th e packe t typ e an d tw o resul t fields . Whe n Tripo s send s a 
packet, th e destinatio n fiel d i s overwritten wit h th e tas k identifie r o f th e 
sender s o that th e packet ca n b e returned . 

If th e destinatio n i s a  Tripo s devic e handle r tas k o r devic e driver , the n 
the packe t contain s a  valu e i n th e PktTyp e fiel d whic h indicate s a n 
action t o b e performed , suc h a s readin g som e data . Th e argumen t field s 
contain specifi c informatio n suc h a s th e addres s an d siz e o f th e buffe r 
where th e characters go . 

1.3.1 QPkt and TaskWait 

Packets ar e move d fro m on e tas k t o another , o r fro m a  tas k t o a  devic e 
driver, b y th e syste m primitiv e routin e calle d QPkt . Thi s transmit s th e 
packet t o th e destinatio n b y simpl y copyin g a  pointe r t o th e space . Th e 
packet itsel f i s no t physicall y moved . I t i s clea r that , havin g sen t a 
packet, a  routin e reall y expect s t o ge t i t back becaus e i t owns th e piec e of 
memory. Althoug h i t i s no t strictl y required , i t i s usua l tha t wheneve r a 
packet i s sent , th e sende r expect s th e packe t t o return , normall y wit h a 
reply i n it . 

A task ca n pick u p any packet s tha t ar e waitin g for i t by calling a routin e 
called TaskWait . Th e TaskWai t routin e look s t o se e i f ther e i s a  packe t 
waiting fo r tha t task . Ther e ca n b e man y packet s waitin g fo r a  singl e 
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task. Thes e packet s ar e automaticall y queue d b y th e system . Th e 
TaskWait routin e get s th e nex t packe t fro m thi s queue . I f ther e isn' t a 
packet waiting , TaskWai t put s th e tas k t o 'sleep. ' I n thi s stat e th e tas k 
does not run ; i t just wait s for somethin g t o happen an d give s another tas k 
a chance t o run . 

While a  packe t i s 'away ' a t anothe r tas k o r devic e th e memor y whic h 
represents th e packe t mus t no t b e altere d b y th e sender . Afte r a  cal l t o 
QPkt an d befor e a  cal l t o TaskWait ha s returne d th e packe t i s unde r th e 
control o f th e recipient , an d th e sende r shoul d onl y alte r (o r deallocate ) 
the messag e spac e once the packe t ha s bee n sen t back , 

1.3.2 Device Handler s 

As describe d earlier , eac h devic e unde r Tripo s consist s o f tw o parts : a 
device handle r an d a  devic e driver . A  cal l suc h a s Rea d i s implemente d 
by sendin g a  packe t t o th e devic e handle r an d thi s mechanis m i s 
described in more detai l here . 

First o f al l a  CL I tas k call s th e functio n Read . The n th e Rea d functio n 
queues a  packe t t o th e devic e handle r tas k tha t handle s tha t particula r 
device (fo r example , i f the I/ O refer s t o a  dis k file , a  packe t i s sen t t o th e 
file syste m task) . Th e messag e ha s a  standar d for m tha t ca n b e roughl y 
translated as : "Rea d thes e byte s int o thi s buffe r whic h i s s o long. " Th e 
CLI tas k the n immediatel y call s TaskWai t t o wai t fo r th e repl y t o th e 
message. I n th e meantime , th e handle r task , whic h ha s bee n waitin g fo r 
some work , wake s u p wit h a  messag e tha t say s somethin g lik e "Thes e 
bytes ar e required. " Th e handle r tas k doe s th e wor k tha t need s t o b e 
done an d i t eithe r fulfil s th e reques t o r i t doe s not ; i t return s th e packe t 
to th e CL I tas k anywa y t o sa y whethe r i t worke d o r not . Thi s schem e 
means tha t althoug h th e majorit y o f programs perfor m synchronou s I/ O 
(in other words , they cal l Rea d whic h goe s QPkt followed immediatel y b y 
TaskWaitO), i t i s no t a  requiremen t an d i t i s perfectly possibl e t o handl e 
asynchronous I/O . I n thi s cas e th e applicatio n progra m simpl y queue s a 
packet containin g th e rea d reques t t o s tar t th e Rea d functio n an d the n 
carries o n doin g somethin g else . A t a  late r poin t th e applicatio n mus t 
call TaskWai t t o pic k u p th e reply . Th e actua l packe t type s whic h mus t 
be sent are described i n more detai l i n the nex t section . 
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1.3.3 Devic e Handler Packet Types 

Tripos support s th e followin g packe t type s t o be sen t t o device handlers . 
Not al l type s ar e vali d t o al l handlers , fo r exampl e a  renam e reques t i s 
only vali d t o handler s supportin g a  filin g system . Fo r eac h packe t typ e 
the argument s an d result s ar e described . Th e actua l decima l cod e fo r 
each typ e appear s nex t t o th e symboli c name . I n al l cases , th e Res 2 fiel d 
contains additiona l informatio n concernin g a n erro r (indicate d b y a  zer o 
value fo r Res l i n mos t cases) . To obtain thi s additiona l information , yo u 
can call loEr r whe n makin g a  standard Tripo s call . 

Open Ol d Fil e 
Type LON G Ac t ion.Findlnput (1005 ) 

Argl BPT R FileHandl e 
Arg2 BPT R Loc k 
Arg3 BST R Nam e 

Resl LON G Boolea n 

Attempts t o ope n a n existin g fil e fo r inpu t o r outpu t (se e th e functio n 
Open i n Chapte r 2 , "Callin g Tripos, " o f th e Tripos Programmer'  s 
Reference Manual  fo r furthe r detail s on opening files fo r I/O) . The fil e 
is opened wit h a  share d (read ) loc k s o that othe r task s ma y rea d fro m th e 
same file . 

To obtai n th e valu e o f lock , yo u cal l DevicePro c t o obtai n th e handle r 
taskid (processid ) an d the n IoEr r whic h return s th e lock . Alternativel y 
the loc k an d taski d ca n b e obtaine d directl y fro m th e Devlnf o structure . 
Note tha t th e loc k refer s t o th e director y ownin g th e file , no t t o th e fil e 
itself. 

The calle r mus t allocat e an d initializ e FileHandle . Thi s i s don e b y 
clearing all fields t o zero except fo r th e CharPos and BufEnd field s whic h 
should b e set t o -1. The ProcessI D field withi n th e FileHandle mus t be se t 
to the processid o f the handle r task . 

The resul t i s zer o i f th e cal l failed , i n whic h cas e th e Res 2 field provide s 
more informatio n o n the failure an d th e FileHandl e shoul d b e released . 
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Open Ol d Fil e Exclusiv e 
Type LON G Ac t ion.FindUpdate (  1004 ) 

Argl BPT R FileHandl e 
Arg2 BPT R Loc k 
Arg3 BST R Nam e 

Resl LON G Boolea n 

Arguments as for previou s entry , excep t tha t th e fil e i s locke d wit h a n 
exclusive (write ) lock . Thi s i s usefu l fo r a n applicatio n suc h as a 
database, wher e the file must not be altered by any othe r task . 

Open New Fil e 
Type LON G Ac t ion.FindOutput (1006 ) 

Argl BPT R FileHandl e 
Arg2 BPT R Loc k 
Arg3 BST R Nam e 

Resl LON G Boolea n 

Arguments as for previou s entry , excep t tha t th e fil e i s create d i f i t di d 
not exist. 

Read 
Type LONG Action.Read (82 ) 

Argl BPTR FileHandle Arg l 
Arg2 APTR Buffer 
Arg3 LONG Length 

Resl LONG Actual Lengt h 

To rea d fro m a  fil e handle , th e tas k i d i s extracte d fro m th e ProcessI D 
field o f the fil e handle , and th e Arg l fiel d fro m th e handl e i s placed i n th e 
Argl fiel d o f the packet . The buffe r addres s an d lengt h ar e the n place d i n 
the othe r tw o argumen t fields . Th e resul t indicate s th e numbe r o f 
characters read ; se e th e functio n Rea d fo r details . A n erro r i s indicate d 
by returning - 1 whereupon th e Res 2 field contain s mor e information . 
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Write 
Type LONG Action.Write (87 ) 

Argl BPTR FileHandle Arg l 
Arg2 APTR Buffer 
Arg3 LONG Length 

Resl LONG Actual Lengt h 

The arguments ar e th e sam e a s those fo r Read . Se e the Writ e functio n fo r 
details of the resul t field . 

Close 

Type LON G Ac t ion.End (1007 ) 

Argl BPT R FileHandl e Arg l 

Resl LON G TRU E 

You us e thi s packe t typ e t o clos e a n ope n fil e handle . Th e tas k i d o f th e 
handler i s obtained fro m th e fil e handle . Th e functio n normall y return s 
TRUE. Afte r a  fil e handl e ha s bee n closed , th e spac e associate d wit h i t 
should be returned t o the free pool . 

Seek 
Type LONG Action.Seek (1008 ) 

Argl BPTR FileHandle Arg l 
Arg2 LONG Position 
Arg3 LONG Mode 

Resl LONG OldPosition 

This packe t typ e correspond s t o th e SEE K call . I t return s th e ol d 
position, o r - 1 i f a n erro r occurs . Th e tas k i d i s obtaine d fro m th e fil e 
handle. 
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WaitChar 

Type LON G Ac t ion.WaitChar (20 ) 

Argl LON G Timeou t 

Resl LON G Boolea n 

This packe t typ e implement s th e WaitForCha r function . Yo u mus t sen d 
the packe t t o a  consol e handle r task , wit h th e timeou t require d i n Argl . 
The packe t return s whe n eithe r a  characte r i s waitin g t o b e read , o r 
when th e timeou t expires . I f th e resul t i s TRUE , the n a t leas t on e 
character ma y b e obtained b y a subsequent READ . 

ExamineObject 
Type LON G Ac t ion.ExamineObject (23 ) 

Argl BPT R Loc k 
Arg2 BPT R FilelnfoBloc k 

Resl LON G Boolea n 

This packe t typ e implement s th e Examin e function . I t extract s th e tas k 
id o f the handle r fro m th e ProcessI D fiel d o f the lock . I f the loc k i s zero , 
then i t use s th e defaul t fil e handler , whic h i s kep t i n th e FiHan d fiel d o f 
the task . Th e resul t i s zero i f i t fails , wit h mor e informatio n i n Res2 . Th e 
FilelnfoBlock return s wit h th e nam e an d commen t field s a s BSTRs . 

ExamineNext 
Type LON G Ac t ion.ExamineNext (24 ) 

Argl BPT R Loc k 
Arg2 BPT R FilelnfoBloc k 

Resl LON G Boolea n 

This cal l implement s th e ExNex t function , an d th e argument s ar e 
similar t o those fo r Examin e above . Note tha t th e BST R representin g th e 
filename mus t no t b e disturbe d betwee n call s o f ExamineObjec t an d 
different call s t o ExamineNext , a s i t use s th e nam e a s a  plac e save r 
within th e directory being examined . 
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Disklnfo 

Type LON G Ac t ion.Disklnfo (25 ) 

Argl BPT R InfoDat a 

Resl LON G TRU E 

This implement s th e Inf o function . A  suitabl e loc k o n th e devic e woul d 
normally obtai n th e tas k i d fo r th e handler . Thi s packe t ca n als o b e sen t 
to a console handle r task , i n whic h cas e th e Volum e fiel d i n th e InfoDat a 
contains th e windo w pointe r fo r th e windo w opened on you r behal f b y th e 
console handler . 

Parent 

Type LON G Ac t ion.Parent (29 ) 

Argl BPT R Loc k 

Resl LON G ParentLoc k 

This packe t return s a  loc k representin g th e paren t o f th e specifie d lock , 
as provide d b y the ParentDi r functio n call . Agai n i t mus t obtai n th e tas k 
id o f th e handle r fro m th e lock , o r fro m th e Fihan d fiel d o f th e curren t 
task i f the loc k i s zero. 

DeleteObject 
Type LON G Ac t ion.DeleteObject (16 ) 

Argl BPT R Loc k 
Arg2 BST R Nam e 

Resl LON G Boolea n 

This packe t typ e implement s th e Delet e function . I t mus t obtai n th e loc k 
from a  cal l t o IoErr Q immediatel y followin g a  successfu l cal l t o 
DeviceProc whic h return s th e tas k id . Th e loc k actuall y refer s t o th e 
directory ownin g th e objec t t o b e deleted , a s i n th e th e Ope n Ne w an d 
Open Old requests . 
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Type LON G Action.LocateObjec t (8 ) 

Argl BPT R Loc k 
Arg2 BST R Nam e 
Arg3 LON G Mod e 

Resl BPT R Loc k 

This implement s the Loc k functio n and returns the lock or zero. 
Arguments a s for CreateDir with the addition of the Mode as arg3. Mod e 
refers to the type of lock, shared or exclusive. 

CopyDir 

Type LON G Action.CopyDi r (19 ) 

Argl BPT R Loc k 

Resl BPT R Loc k 

This implements the DupLock function. If the lock requiring duplication 
is zero, then the duplicate is zero. Otherwise, the task id is extracted 
from the lock and this packet type sent. The result is the new lock or zero 
if an error was detected. 
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CreateDir 
Type LON G Ac t ion.CreateDir (22 ) 

Argl BPT R Loc k 
Arg2 BST R Nam e 

Resl BPT R Loc k 

This packe t typ e implement s th e CreateDi r function . Argument s ar e th e 
same a s fo r DeleteObject . Th e resul t i s zer o o r a  loc k representin g th e 
new directory . 

LocateObject 
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FreeLock 

Type LON G Ac t ion.FreeLock (15 ) 

Argl BPT R Loc k 

Resl LON G Boolea n 

This call implement s th e UnLoc k function . I t obtains th e tas k i d from th e 
lock. Note that freein g th e zer o lock take s n o action . 

SetProtect 
Type LON G Ac t ion.SetProtect (21 ) 

Argl No t use d 
Arg2 BPT R Loc k 
Arg3 BST R Nam e 
Arg4 LON G Mas k 

Resl LON G Boolea n 

This implement s th e SetProtectio n function . Th e loc k i s a  loc k o n th e 
owning directory obtaine d fro m DevicePro c a s described fo r DeleteObjec t 
above. Th e leas t significan t fou r bit s o f 'Mask ' represen t Read , Write , 
Execute, and Delet e i n that order. Delet e is bit zero . 

SetComment 
Type LON G Ac t ion.SetComment (28 ) 

Argl No t use d 
Arg2 BPT R Loc k 
Arg3 BST R Nam e 
Arg4 BST R Commen t 

Resl LON G Boolea n 

This implement s th e SetCommen t function . Argument s a s for SetProtec t 
above, except tha t arg 4 i s a BST R representing th e comment . 
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Type LONG Act ion.RenameObject (17 ) 

Argl BPTR FromLock 
Arg2 BPTR FromName 
Arg3 BPTR ToLock 
Arg4 BPTR ToName 

Resl LONG Boolean 

This implement s th e Renam e function . I t mus t contai n a n ownin g 
directory loc k an d a  nam e fo r bot h th e sourc e an d th e destination . Th e 
owning directories ar e obtaine d fro m DevicePro c a s mentioned unde r th e 
entry fo r DeleteObject . 

Inhibit 

Type LON G Ac t ion.Inhibit (31 ) 

Argl LON G Boolea n 

Resl LON G Boolea n 

This packe t typ e implement s a  filin g syste m operatio n tha t i s no t 
available a s a  Tripo s call . Th e packe t contain s a  Boolea n valu e 
indicating whethe r th e filin g syste m i s t o b e stoppe d fro m attemptin g t o 
verify an y ne w disk s place d int o th e driv e handle d b y tha t handle r task . 
If th e Boolea n i s true , the n yo u ma y swa p disk s withou t th e filesyste m 
task attemptin g t o verif y th e disk . Whil e dis k chang e event s ar e 
inhibited, th e dis k typ e i s marke d a s "No t a  DO S disk " s o tha t othe r 
tasks ar e prevented fro m lookin g at th e disk . 

If the Boolea n i s false, the n th e filesyste m revert s t o norma l afte r havin g 
verified th e current dis k i n the drive . 

This reques t i s usefu l i f you wis h t o write a  program suc h a s DISKCOP Y 
where ther e i s muc h swappin g o f disk s tha t ma y hav e a  hal f complete d 
structure. I f you us e thi s packe t reques t the n yo u ca n avoi d havin g erro r 
messages fro m th e dis k validato r whil e i t at tempt s t o sca n a  hal f 
completed disk . 
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RenameDisk 
Type LONG Action.RenameDis k (9 ) 

Argl BPTR NewNam e 

Resl BPTR Boolea n 

Again, thi s implement s a n operatio n no t normall y availabl e throug h a 
function call . Th e singl e argumen t indicate s th e ne w nam e require d fo r 
the dis k currentl y mounte d i n th e driv e handle d b y th e fil e syste m tas k 
where th e packe t i s sent . Th e volum e nam e i s altere d bot h i n memor y 
and on the disk . 

This packe t typ e implement s anothe r operatio n no t normall y availabl e 
through a  functio n call . I t tell s th e filin g syste m t o writ e ou t an y cache d 
blocks an d t o tur n of f th e dis k light . Thi s cal l i s usefu l i n a n applicatio n 
program suc h a s a  database wher e th e progra m wishe s to make sur e tha t 
the disk reall y ha s been updated . 

GetParameters 

Type LON G Ac t ion.GetParameters (  991 ) 

Argl BPT R Paramete r buffe r 

The buffer structure of the argument is as follows: 

Flush 
Type LONG Action.Flus h (27 ) 
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Value Functio n Descriptio n 

LONG Widt h Th e termina l widt h 
BOOL Ta b Softwar e ta b expansio n fla g 

(TRUE =  ON, FALS E =  OFF ) 
LONG Proces s Proces s switchin g cod e o r 0  i f 

turned of f 
LONG PageLengthHeigh t o f th e termina l scree n 

in line s 
LONG TabSto p Ta b expansio n siz e i f expansio n 

flag i s ON 
BOOL AutoN L Automati c \ n a t en d o f lin e fla g 
BOOL IF C Inpu t flo w contro l enablin g fla g 

This packe t typ e wil l retur n fro m a  consol e handle r th e currentl y se t 
values of the parameters a s shown above . 

SetParameters 

Type LON G Action.SetParameter s (  990 ) 

Argl BPT R Paramete r buffe r 

The buffe r structur e o f th e argumen t i s a s show n abov e unde r 
GetParameters 

This packe t typ e wil l se t th e parameter s give n i n th e buffe r a s th e 
current workin g parameters i n a console handler . 

Act.SC.Mode 

Type LON G Act.SC.Mod e (  994 ) 

Argl BOO L Singl e characte r mod e fla g 

The singl e argumen t indicate s t o a  consol e handle r wha t mod e al l 
subsequent rea d o r writ e request s wil l b e performe d i n fo r th e issuin g 
task. I f the argumen t i s TRUE, th e consol e handle r i s placed int o singl e 
character mode . I n singl e characte r mod e al l outpu t request s ar e sen t t o 
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the scree n untranslate d b y any option s tha t ma y b e in effec t a t th e time . 
This also means tha t rea d request s ar e returne d a s soon as the requeste d 
buffer i s full (tha t is , not whe n th e use r presses RETURN) . 

1.3.4 Device Driver s 

Packets ar e als o use d t o communicat e betwee n task s an d devices . Th e 
device handle r tas k need s t o communicat e wit h it s associate d devic e 
driver an d i t doe s thi s b y sendin g packets . I n muc h th e sam e wa y a s a n 
application progra m create s a  packe t an d send s i t t o a  devic e handler , 
the devic e handle r receive s packet s fro m a  program , create s furthe r 
packets, an d send s thes e t o th e devic e driver . Th e devic e drive r neve r 
creates an y packets ; i t receive s packet s fro m th e handle r an d set s u p a n 
I/O request t o the hardwar e t o perform thi s action . Fo r example , whe n a 
disk device driver receive s a  reques t t o read dat a fro m th e disk, i t sets u p 
the hardwar e t o star t doin g th e read . I t doe s no t sen d th e packe t bac k 
because th e rea d ha s no t finished yet . Whe n th e devic e drive r ha s se t u p 
the reques t som e othe r tas k withi n th e syste m i s fre e t o execute . 
Eventually, th e devic e drive r field s a n interrupt . Hopefull y i t i s th e 
interrupt sayin g tha t th e rea d ha s completed ; i n whic h cas e th e devic e 
driver take s th e packe t i n question , put s th e retur n cod e int o it , an d 
sends th e packe t back . A s fa r a s th e devic e handle r tas k i s concerned , i t 
sends a  packe t t o th e devic e drive r an d get s th e packe t whe n th e job i s 
done. 

1.3.5 Devic e Driver Packet Types 

Packets sen t t o a device have the following genera l structure . 
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Field Name Description 

0 
4 
8 

12 
16 
20 
24 
28 
32 

Buffer 
Size 
Offset 

Type 
Resl 
Res2 
Unit 

Link 
Taskid 

Link t o another packe t 
Task identifie r o f sende r 
Command typ e 
Primary resul t 
Secondary resul t 
Unit numbe r 
Pointer t o buffer are a 
Size o f buffe r are a 
Byte offse t 

The standar d comman d type s ar e Read , Write , an d Reset . Al l device s 
support a t leas t thes e thre e types . Th e valu e o f byte offse t i s usually onl y 
used b y devices suc h a s disks , an d specifie s th e offse t i n byte s wher e th e 
read or write i s to start . Th e valu e o f Resl i s normally th e actua l numbe r 
of bytes rea d o r written . I f it i s zero the n a n erro r ha s occurred , an d mor e 
information i s available i n Res2 . 

Specific Device  Commands  and  Arguments 

Serial lin e 

Command: GetPara m 
Buffer: Bau d Rat e Lon g 

300, 9600 , et c 

0=none,l=odd,2=even,3=space,4=mark 
Data bit s Lon g 

5, 6 , 7 , or 8 
Stop bits Lon g 

0=1 bit , 1=1. 5 bits , 2= 2 bit s 

Parity Long 

Used to get the buffer . 
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Command: SetPara m 
Buffer: Bau d Rat e Lon g 

300, 9600 , et c 
Parity Lon g 

0=none,l=odd,2=even,3=space,4=mark 
Data bit s Lon g 

5, 6 , 7  or 8 
Stop bit s Lon g 

0=1 bit , 1=1.5 bits , 2= 2 bit s 

Used t o set the parameter s fo r a  serial device . 

Disk 

Command: FormatTrac k 
Buffer: no t use d 

Used to format a n entire track , destroying any previous information . 

Command: Statu s 
Buffer: no t use d 
Resl: 0  i f disk i n drive, 1 i f disk rea d only , 

2 i f disk i f disk no t read y 

Determines whethe r ther e i s a  dis k i n th e driv e o r not . Ideally , thi s 
request i s sent b y the fil e syste m an d only return s whe n a  disk i s inserte d 
or removed . However , a s som e hardwar e ma y no t b e capabl e o f 
supporting this , th e packe t ma y b e returne d a t onc e wit h th e curren t 
status o f th e disk . Th e packe t i s sen t agai n ever y 3  second s o r so , an d 
each tim e th e devic e mus t determin e whethe r a  dis k i s i n th e driv e o r 
not. 

Command: MotorOf f 
Buffer: no t use d 

Used t o tur n th e moto r an d th e associate d driv e selec t ligh t o n a  flopp y 
disk off . I t ma y b e ignore d fo r a  har d disk . Whe n th e selec t ligh t i s off , 
you may remove th e disk from th e drive . 
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Chapter 2: Calling the Kernel 

This chapte r describe s th e function s provide d b y th e Tripo s kernel . T o 
help you , i t provide s th e following : a n explanatio n o f th e syntax , a  ful l 
description o f each function , an d a  quic k referenc e car d o f the availabl e 
functions. 
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2.1 Syntax 
The synta x use d i n thi s chapte r show s th e C  function cal l fo r eac h Tripo s 
function an d th e correspondin g registe r yo u us e whe n yo u progra m i n 
assembler. 

1. Register value s 

The letter/numbe r combination s (D0...Dn ) represen t registers . Th e tex t 
to the lef t o f an equal s sig n represent s th e resul t o f a function . A  registe r 
(that is , DO) appearing unde r suc h tex t indicate s th e registe r valu e of the 
result. Tex t t o th e righ t o f a n equal s sig n represent s a  functio n an d it s 
arguments, wher e th e tex t enclose d i n parenthese s i s a  lis t o f th e 
arguments. A  registe r (fo r example , D2 ) appearin g unde r a n argumen t 
indicates th e registe r valu e o f that argument . 

Note tha t no t al l function s retur n a  result , an d no t al l function s tak e a n 
argument. 

2. Case 

The lette r cas e (tha t is , lower o r uppe r case ) I S significant. Fo r example , 
you mus t ente r th e wor d 'GetMem ' with th e first lette r o f each componen t 
word in upper case . 

3. Boolean return s 

Non-zero (TRUE or SUCCESS) , zero (FALSE o r FAILURE) . 

4. Value s 

All values are longword s (tha t is , 4 byte value s or 32 bits). 
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5. Code, Format, Argument, and Resul t 

'Code:' introduce s th e functio n code . 'Argument: ' an d 'Result: ' provid e 
further detail s o n th e synta x use d afte r 'Format:' . Resul t describe s wha t 
is returne d b y th e functio n (tha t is , the lef t o f th e equa l sign) . Argumen t 
describes wha t th e functio n expect s t o wor k o n (tha t is , th e lis t i n 
parentheses). Figur e 2- A should hel p explain th e syntax . 

Format of  function  result  -  Function( argument  ) 

When callin g kerne l function s (routines ) i n C , us e th e cal l sequenc e a s 
shown above . Whe n callin g i n Assembler , plac e th e argument s i n th e 
registers a s show n an d plac e th e functio n cod e (th e numbe r liste d afte r 
'Code:') i n DO . The n perfor m TRA P #0. Result s ar e returne d i n D O and 
Dl; al l other register s ar e preserved . 

If a  functio n fails , i t return s th e valu e 0 to D O and output s th e relevan t 
error cod e t o Dl . 

2.2 Kernel Functions 
This referenc e sectio n describe s th e function s provide d b y th e Tripo s 
kernel. Eac h functio n i s arrange d alphabeticall y unde r th e followin g 
headings: Memor y Management , Tas k Management , Devic e 
Management, Messag e Passing , an d Miscellaneous . Thes e heading s 
indicate th e actio n o f th e function s the y cover . Unde r eac h functio n 
name, ther e i s a  brie f descriptio n o f th e function' s purpose , a 
specification o f the forma t an d th e registe r values , a  fuller descriptio n o f 
the function , an d a n explanatio n o f th e synta x o f th e argument s an d 
result. 

Register Register 

Example vector :=  CetHem( size  ) 
DO Dl 

Figure 2-A: Format of Functions and Register s 
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Memory Management 

FreeMem 
Purpose: To free memor y previously acquired b y GetMem . 

Code: 2 

Form: FreeMem( vecto r ) 
Dl 

Argument: vector =  addres s of a block of memory 

Description: 

A pointe r t o a  vecto r allocate d b y GetMe m i s passe d a s argument . A n 
attempt t o free a  vecto r whic h doe s no t appea r t o have bee n allocate d b y 
GetMem result s i n th e abortin g o f th e issuin g task . A  cal l o f 
Freemem( 0  ) is permissable an d ha s no effect . 

See also:  GetMem 

GetMem 
Purpose: To allocate memor y from th e system . 

Code: 1 

Form: vector : = GetMem( siz e ) 
DO D l 

Argument: size =  siz e in byte s 

Result: vector =  addres s of space allocate d 
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Description: 

The siz e of the require d vecto r i s passed a s argument . Th e resul t i s zero i f 
the cal l failed ; otherwis e i t i s a  pointe r t o a n are a o f memor y wit h byte s 
numbered fro m 0  to size -1 . 

It i s possibl e tha t thi s routin e migh t detec t th e corruptio n o f fre e 
memory, caused , fo r example , b y a  previou s program . I n thi s cas e a 
system abor t occurs . 

See also:  FreeMem 

Task Management 

AddTask 
Purpose: To add a  new task . 

Code : 3 

Form: 
taskid = 

DO 
AddTask(segvec, stacksize , pri, name ) 

Dl D 2 D 3 D 4 

Argument: segvec - pointer t o a segment vecto r 
stacksize -  integer 
pri -  integer 
name -  string 

Result: taskid -  task identifie r 
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Description: 

AddTask create s a  tas k wit h th e nam e 'name' . Tha t i s t o say , AddTas k 
allocates a  tas k contro l structur e fro m th e fre e memor y are a an d the n 
initializes it . 

AddTask take s a  pointe r t o a  segmen t vecto r a s th e argumen t 'segvec' . 
This point s t o th e section s o f code tha t yo u inten d t o ru n a s a  ne w task , 
and include s th e share d syste m librar y segmen t a s wel l a s th e segmen t 
containing th e code for the new task . 

'stacksize' represent s th e siz e o f th e roo t stac k i n byte s whe n AddTas k 
activates th e task , 'pri ' specifie s th e require d priorit y o f th e ne w task . 
The resul t i s th e tas k identifie r o f th e ne w task , o r zer o i f th e routin e 
failed. 

The argument 'name ' specifies th e task name . 

A zero return cod e implies an erro r o f some kind . 

Note: Yo u would normally us e CreateProc instead . 

See also:  ChangePri,  RemTask 

ChangePri 
Purpose: To change th e priority o f a task . 

Code : 35 

Form: res ChangePri( taskid , newpriorit y ) 
Dl D 2 DO 

Argument: taskid =  tas k identifie r 
newpriority =  ne w priorit y 
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Description: 

Tripos Programmer' s Referenc e 

The routin e i s passe d th e tas k numbe r o f th e tas k whic h i s t o hav e it s 
priority changed . Th e priorit y tha t th e specifie d tas k i s to adopt i s passe d 
as newpriority ; thi s i s a  positiv e number . Lowes t priorit y task s hav e 
small numbers ; fo r example , an y tas k create d b y th e RU N comman d ha s 
a priorit y aroun d 50 0 while a  CLI ha s a  priority aroun d 1000 . Th e resul t 
is non-zer o i f i t worked . Callin g thi s routin e ma y caus e a  chang e o f 
current task . 

See also:  AddTask,  RemTask 

Forbid 
Purpose: T o disallow tas k rescheduling . 

Code.- 6 

Form: Forbid( ) 

Description: 

A tas k whic h issue s Forbi d stop s an y othe r tas k fro m running . I t i s a s 
though ever y othe r tas k i n th e syste m ha d been hel d (se e also Permi t an d 
Hold). 

Once a  task ha s issue d Forbid , i t cannot, fo r example , perform an y I/ O a s 
this require s anothe r tas k t o run . Th e mai n us e o f Forbid an d Permi t i s 
to enclose a piece of code which manipulates a  shared datastructure . Yo u 
can ensur e tha t tw o programs d o not alte r th e sam e datastructur e a t th e 
same tim e (wit h disastrou s consequences ) b y surroundin g th e sensitiv e 
code with a  Forbid/Permi t pair . 

See also:  Permit,  Hold 
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Permit 
Purpose: T o allow task rescheduling . 

Code: 5 

Form: Permit( ) 

Description: 

Permit undoe s th e effec t o f Forbid. Yo u may only us e Permi t afte r usin g 
Forbid. 

See also:  Forbid 
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Hold 

Purpose: T o place a  task int o HEL D state . 

Code: 9 

Form: resul t : = Hold( taski d ) 
DO D l 

Argument: taski d =  tas k identifie r 

Description: 

Hold place s th e specifie d tas k int o hel d state . Th e tas k wil l perfor m n o 
work unti l i t is released. Th e resul t i s non-zero if the routine worked . 

See also:  Release 
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Release 
Purpose: 

Code: 

Form: 

Argument: 

Description: 

To place a task i n an unHEL D state . 

10 

result : = Release( taski d ) 
DO D l 

taskid =  tas k identifie r 

Release reverse s th e effec t o f Hold. Tha t i s to say, i t release s a  hel d tas k 
and allows i t t o run. The resul t i s non-zero i f the call worked . 

See also: Hold 

RemTask 
Purpose: 

Code: 

Form: 

Argument: 

Description: 

To remove a task from the system. 

4 

res : = RemTask( taski d ) 
DO D l 

taskid =  tas k identifie r 

The tas k specifie d b y the taskid i s deleted i f possible. I t is only possible t o 
delete task s whic h hav e a n empt y wor k queu e (tha t is , whic h hav e n o 
packets waitin g t o b e extracte d vi a TaskWait) . I n addition , onl y th e 
current tas k o r a task whic h i s 'dead' may be deleted . 
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The resul t i s non-zero i f the deletion worke d -  the returne d valu e wil l no t 
of course, be available i f the current tas k i s being deleted. A  value of zero 
indicates an error . 

See also:  AddTask,  EndTask 

SetFlags 
Purpose: T o set attention flags . 

Code: 3 6 

Form: resul t : = SetFlags( taskid , mas k ) 
DO D l D 2 

Argument: taski d =  tas k identifie r o f task i n which to set flag s 
mask =  bi t mask o f flags se t 

Description: 

The i d of the tas k whos e flag s ar e t o be se t i s passed , alon g wit h a  mas k 
indicating whic h flag s ar e t o b e set . A  binar y 1  indicate s selection , 0 
otherwise. Fou r flag s ar e available , correspondin g t o th e actio n o f 
CTRL-C t o CTRL- F type d a t th e task . Th e resul t i s non-zer o i f the flag s 
have been se t as requested . 

See also:  TestFlags 
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SuperMode 
Purpose: 

Code : 

Form : 

To enter superviso r mod e 

7 

SuperMode() 

Description: 

The current tas k i s set int o supervisor state . 

See also:  UserMode 

TestFlags 
Purpose: 

Code: 

Form: 

Argument: 

Result: 

Description: 

To test the task's flag word. 

17 

result : = TestFlags( mas k ) 
DO D l 

mask = bit mask of flags to test 

result = mask of flags which are set 

The argumen t 'mask ' indicate s th e selectio n o f flag s t o b e tested . A 
binary 1  indicates selection , 0  otherwise. Ther e ar e fou r flag s available , 
corresponding t o CTRL- C t o CTRL- F type d a t th e terminal , o r se t vi a 
SetFlags. 

The resul t i s TRUE i f at leas t on e o f the selecte d flag s i s set . Registe r D l 
then hold s th e resul t o f ANDin g th e content s o f th e flagwor d (prio r t o 
testing), wit h th e specifie d mask . Th e resul t i s FALS E i f non e o f th e 
selected flag s i s set. All selected flag s ar e cleared . 
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It i s normal fo r al l program s writte n unde r Tripo s t o call TestFlags(l) a t 
suitable point s t o determin e i f th e use r ha s presse d CTRL-C . I f th e 
routine return s TRU E the n th e progra m shoul d normall y terminat e 
after issuin g an appropriate message . 

See also:  SetFlags 

UserMode 
Purpose: T o exit to user mode . 

Code: 8 

Form: UserMode( ) 

Description: 

UserMode let s yo u pu t th e tas k bac k int o use r mod e afte r usin g 
SuperMode. 

See also:  SuperMode 
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Device Management 

AddDevice 
Purpose: To add a  new device to the system . 

Code: 19 

Form : deviceid : = AddDevice( addres s ) 
DO D l 

Argument: address =  DC B addres s 

Result: deviceid =  devic e identifie r 

Description: 

AddDevice initialize s th e devic e associate d wit h th e Devic e Contro l 
Block (DCB) . I t initializes the interrup t vector s specified inth e DCB , and 
calls th e devic e Ope n entr y point . Th e deviceid i s zero i f AddDevice fails ; 
otherwise i t is the device identifier . 

See also:  RemDevice 

RemDevice 
Purpose: To remove a  device from th e system . 

Code: 20 

Form: RemDevice( devicei d ) 
Dl 
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Argument: devicei d =  devic e identifie r 

Description: 

The devic e identifie r fro m a  previou s cal l o f AddDevic e i s th e deviceid . 
RemDevice call s th e devic e Clos e entr y point , an d reset s th e interrup t 
vector associated wit h the device . 

See also:  AddDevice 

Message Passing 

DQPkt 
Purpose: 

Code: 

Form: 

Argument: 

Result: 

Description: 

To reclaim a  packet . 

43 

bool : = DQPkt( packet , i d ) 
Dl D 2 

packet =  packe t addres s 
id =  task/devic e identifie r 

bool =  boolea n retur n 

The routin e i s passe d th e i d o f a  tas k o r devic e whos e wor k queu e i s 
searched firs t fo r th e packe t specifie d a s 'packet' . Th e resul t i s Tru e i f 
the packe t i s reclaimed ; otherwis e i t i s Fals e (fo r example , i f the packe t 
is not on the queue) . 

See also: QPkt, TaskWait,  TestWkQ 
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FindTask 
Purpose: 

Code: 

Form: 

Result: 

Description: 

To return th e identit y o f the curren t task . 

21 

tcb : = FindTask( ) 

tcb =  curren t tas k contro l bloc k 

The routin e return s th e curren t tas k contro l block , whic h i s use d a s a 
parameter t o many o f the kerne l calls . 

See also: QPkt, TestWkQ 

QPkt 
Purpose: 

Code: 

Form: 

Argument: 

Description: 

To send a  message . 

12 

result : = QPkt( packet , senderi d 
DO D l D 2 

packet =  addres s o f packet 
senderid =  identifie r o f sende r 

This routin e i s centra l t o th e actio n o f Tripos . Th e packe t i s merel y a 
pointer t o a  bloc k o f memor y wit h certai n field s use d t o hol d specifi c 
items o f information. Th e forma t o f packet s t o b e sen t t o specifi c devic e 
handlers an d tasks , a s wel l a s a  genera l descriptio n o f packets , ar e 
provided i n Chapter 1  of this manual . 
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All field s i n a  packe t ar e longwords , an d th e packe t structur e mus t b e 
longword aligned . Thi s can b e achieved b y either usin g space obtained b y 
a cal l t o GetMem, o r b y ensuring tha t onl y longwor d value s ar e declare d 
on the stack from whic h the packet has been obtained . 

The firs t elemen t i s use d b y th e syste m a s a  lin k field , an d mus t b e set , 
before th e cal l t o QPkt , t o - 1 . Note tha t whe n a  packe t i s returne d b y 
TaskWait th e value -1 is replaced i n this field . 

The secon d elemen t mus t indicat e th e destination . Thi s i s positiv e fo r a 
task an d negativ e fo r a  device . Th e time r devic e alway s ha s th e identit y 
-1 . Thi s fiel d wil l b e replace d b y th e valu e give n a s senderid , s o that th e 
packet wil l be returned t o the sender . Thi s valu e ma y refe r t o some othe r 
task i f require d bu t thi s wil l caus e th e packe t t o b e returne d t o anothe r 
task whic h mus t b e expectin g this . Normall y th e valu e specifie d a s 
senderid wil l be the identit y o f the curren t tas k o r device. For a  task , thi s 
is obtaine d fro m th e i d fiel d o f th e curren t TCB . Th e curren t TC B i s 
returned fro m a  FindTask kerne l call . 

The thir d elemen t i n a  packe t i s use d t o hol d a  typ e cod e whil e th e nex t 
two elements ar e use d a s resul t field s an d th e res t ar e use d a s argumen t 
fields. 

The resul t wil l b e non-zer o i f th e packe t wa s sen t successfully , an d th e 
first elemen t o f the packe t wil l be set t o a valu e other tha n - 1 . The secon d 
element wil l b e se t t o th e issuin g task' s id . Callin g thi s routin e ma y 
cause a  chang e o f current task . A n erro r occur s i f the firs t elemen t i s no t 
equal t o -1 or i f the destination i s invalid . 

See also:  DQPkt,  FindTask,  TaskWait,  TestWkQ 
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TaskWait 
Purpose: To wait fo r th e nex t packe t t o arrive a t th e task . 

Code ; 41 

Form: packet : = TaskWait( ) 
DO 

Result: packet =  addres s o f next packe t arrivin g a t thi s tas k 

Description: 

The routin e check s t o se e i f there i s a  packe t waitin g fo r thi s task ; i f so , 
the packe t i s remove d fro m th e wor k queue and returne d a s th e result . I f 
the tas k queu e i s empty , the n th e routin e wait s indefinitel y fo r a  packe t 
to arrive . Whe n i t does , th e addres s o f th e packe t i s returne d a s th e 
result. Th e packe t lin k fiel d i s cleare d t o - 1 , an d th e destinatio n fiel d o f 
the packe t wil l hav e bee n se t t o th e identit y o f the packe t sender . Thu s 
the packe t returne d fro m TaskWai t i s ready t o be returne d t o the sende r 
via the QPk t call . 

See also:  DQPkt,  QPkt,  TestWkQ 

TestWkQ 
Purpose: To test i f there i s anything on the work queue . 

Code: 14 

Form ; bool : = TestWkQ(tcb ) 
Dl 

Argument: tcb =  tas k contro l bloc k 

Result: bool =  boolea n retur n 
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Description .-

The resul t i s TRUE i f there i s a packe t waitin g on the wor k queue o f th e 
task specifie d a s th e argument ; otherwis e i t i s FALSE . Thi s i s usefu l 
when a  progra m wishe s t o detect whethe r a n even t has happened , rathe r 
than waitin g indefinitel y fo r th e event t o occur . 

See also: DQPkt,  FindTask,  QPkt,  TaskWait 

Miscellaneous 

FindDOS 

Purpose: T o return th e DO S library base pointer . 

Code: 1 8 

Form: addres s : = FindDOS( ) 
DO 

Result: addres s =  addres s of DOS librar y 

Description: 

This functio n return s th e bas e librar y pointer , whic h i s use d t o cal l an y 
of the functions liste d in the next chapter . 
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RootStruct 
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Purpose: T o return a  pointer t o the rootnode . 

Code: 2 2 

Form: addres s =  RootStruct( ) 
DO 

Result: addres s =  addres s o f the rootnod e 

Description: 

This functio n return s a  pointe r i n th e rootnode . Fo r furthe r detail s o f 
this structure , se e Chapte r 3 , "Tripo s Dat a Structure, " o f th e Tripos 
Technical Reference  Manual. 
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Quick Reference Card 

Memory Management : 

FreeMem GetMem 

Task Management : 

AddTask 
ChangePri 
Forbid 
Hold 

Permit 
Release 
RemTask 
SetFlags 

Supermode 
TestFlags 
UserMode 

Device Management : 

AddDevice RemDevice 

Message Passing : 

DQPkt 
FindTask 

QPkt 
TaskWait 

TestWkQ 

Miscellaneous: 

FindDOS RootStruct 
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AddDevice 

AddTask 

ChangePri 

DQPkt 

FindDOS 

FindTask 

Forbid 

FreeMem 

GetMem 

Hold 

Permit 

QPkt 

Release 

RemDevice 

RemTask 

RootStruct 

SetFlags 

SuperMode 

TaskWait 

To add a  new device to the system . 

To add a  new task . 

To change th e priority o f a task . 

To reclaim a  packet . 

To return th e DO S library bas e pointer . 

To return curren t tas k identity . 

To disallow tas k rescheduling . 

To fre e memor y previousl y acquire d b y 
GetMem. 

To allocate memor y from th e system . 

To place a  task int o HELD state . 

To allow tas k rescheduling . 

To send a  message . 

To place a  task i n an unHEL D state . 

To remove a  device from th e system . 

To remove a  task from th e system . 

To return a  pointer t o the rootnode . 

To set attention flags . 

To enter superviso r mode . 

To wai t fo r th e nex t packe t t o arriv e a t th e 
task. 
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TestFlags T o test th e task' s fla g word . 

TestWkQ T o test i f there i s anything on the wor k queue . 

UserMode T o exit t o user mode . 





Chapter 3: Calling the DOS 

This chapte r describe s th e function s provide d b y th e Tripo s Dis k 
Operating Syste m (DOS) . T o hel p you , i t provide s th e following : a n 
explanation o f the syntax , a  ful l descriptio n o f each function , an d a  quic k 
reference car d o f the available functions . 
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3.1 Syntax 
The synta x use d i n thi s chapte r show s th e C  function cal l fo r eac h Tripo s 
function an d th e correspondin g registe r yo u us e whe n yo u progra m i n 
assembler. 

1. Register value s 

The letter/numbe r combination s (D0...Dn ) represen t registers . Th e tex t 
to the lef t o f an equal s sig n represent s th e resul t o f a function . A  registe r 
(that is , DO) appearing unde r suc h tex t indicate s th e registe r valu e o f the 
result. Tex t t o th e righ t o f a n equal s sig n represent s a  functio n an d it s 
arguments, wher e th e tex t enclose d i n parenthese s i s a  lis t o f th e 
arguments. A  registe r (fo r example , D2 ) appearin g unde r a n argumen t 
indicates the registe r valu e of that argument . 

Note that no t al l function s retur n a  result . 

2. Case 

The lette r cas e (tha t is , lower o r uppe r case ) I S significant. Fo r example , 
you mus t ente r th e wor d 'FilelnfoBlock; ' wit h th e firs t lette r o f eac h 
component wor d i n upper case . 

3. Boolean return s 

-1 (TRUE o r SUCCESS), 0  (FALSE o r FAILURE) . 

4. Value s 

All value s ar e longword s (tha t is , 4  byt e value s o r 3 2 bits) . Value s 
referred t o a s "string " ar e 3 2 bi t pointer s t o NUL L terminate d serie s o f 
characters. 
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5. Format, Argument and Resul t 

Tripos Programmer' s Referenc e 

Look a t 'Argument: ' an d 'Result: ' fo r furthe r detail s o n th e synta x use d 
after 'Format:' . Resul t describe s wha t i s returned b y the function (tha t is , 
the lef t o f the equa l sign) . Argument describe s wha t th e function expect s 
to wor k o n (tha t is , th e lis t i n parentheses) . Figur e 3- A shoul d hel p 
explain th e syntax . 

Format of  function  result  =  Function( argument  ) 
Register Register 

Example lock  =  CreateDir( name  ) 
DO Dl 

Figure 3-A: Format of Functions and Register s 

3.2 Tripos Functions 

This referenc e sectio n describe s th e function s provide d b y th e Tripo s 
Disk Operatin g System . Eac h functio n i s arranged alphabeticall y unde r 
the followin g headings : Fil e Handling , Tas k Handling , an d Loadin g 
Code. Thes e heading s indicat e th e actio n o f th e function s the y cover . 
Under eac h functio n name , ther e i s a  brie f descriptio n o f th e function' s 
purpose, a  specificatio n o f th e forma t an d th e registe r values , a  fulle r 
description o f th e function , an d a n explanatio n o f th e synta x o f th e 
arguments an d result . T o us e an y o f these functions , yo u mus t lin k wit h 
the DO S library. Th e DO S library interfac e routine s wil l b e supplie d i n 
the run-tim e suppor t librar y fo r th e languag e yo u are usin g (for example , 
C =  CLIB) . 
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File Handling 

Close 
Purpose: To close a file fo r inpu t o r output . 

Form: Close( fil e ) 
Dl 

Argument: file -  file handl e 

Description: 

The fil e handl e 'file ' indicates th e fil e tha t Clos e should close . Yo u obtai n 
this fil e handl e a s a  resul t o f a cal l t o Open. Yo u mus t remembe r t o close 
explicitly al l th e file s yo u ope n i n a  program . However , yo u shoul d no t 
close inherited fil e handle s opened elsewhere . 

See also:  Open 

CreateDir 
Purpose: To create a  new directory . 

Form: lock =  CreateDir( nam e ) 
DO D l 

Argument: name -  string 

Result: lock -  pointer t o a loc k 
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Description: 

CreateDir create s a  ne w director y wit h th e nam e yo u specified , i f 
possible. I t re turn s a n erro r i f i t fails . Remembe r tha t Tripo s ca n onl y 
create directories on devices which suppor t them , for example , disks . 

A return o f zero means tha t Tripos has found a n erro r (suc h as : disk writ e 
protected), yo u shoul d the n cal l IoErrO ; otherwise , CreateDi r return s a 
shared rea d loc k on the ne w directory . 

CurrentDir 
Purpose: 

Form: 

Argument: 

Result: 

Description: 

To make a  directory associate d wit h a  lock th e 
current workin g directory . 

oldLock =  CurrentDir( loc k ) 
DO D l 

lock -  pointer t o a loc k 

oldLock -  pointer t o a loc k 

CurrentDir make s curren t a  director y associate d wit h a  lock . I t return s 
the old current director y lock . 

A valu e o f zer o i s a  vali d resul t her e an d indicate s tha t th e curren t 
directory i s the roo t of the initia l start-u p disk . 

See also: Lock 
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DeleteFile 
Purpose: 

Form: 

Argument: 

Result: 

Description: 

To delete a  file o r directory . 

success =  DeleteFile( nam e ) 
DO D l 

name -  string 

success -  boolean 

DeleteFile attempt s t o delet e th e file  o r director y 'name' . I t return s a n 
error i f the deletio n fails . Not e tha t yo u mus t delet e al l th e files  an d an y 
directories withi n a  directory befor e yo u can delete th e directory itself . 

DupLock 
Purpose: 

Form: 

Argument: 

Result: 

Description .-

To duplicate a  lock . 

newLock =  DupLock( loc k ) 
DO D l 

lock -  pointer t o a loc k 

newLock -  pointer t o a loc k 

DupLock take s a  share d filing  syste m rea d loc k an d return s anothe r 
shared rea d loc k t o th e sam e object . I t i s impossibl e t o creat e a  cop y of a 
write lock . (For mor e informatio n o n locks , see under Lock. ) 
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Examine 
Purpose: To examine a  directory o r file associate d wit h a  lock . 

Form: success =  Examine( lock , FilelnfoBloc k ) 
DO D l D 2 

Argument: lock -  pointer t o a loc k 
FilelnfoBlock -  pointer t o a file inf o bloc k 

Result: success -  boolean 

Description: 

Examine fill s i n informatio n i n th e FilelnfoBloc k concernin g th e fil e o r 
directory associate d wit h th e lock . Thi s informatio n include s th e name , 
size, creation date , and whethe r i t is a file o r directory . 

Note: FilelnfoBloc k mus t b e longwor d aligned . Yo u ca n ensur e thi s i n 
the languag e C  if you us e GetMem . (Se e Chapte r 2 , "Calling th e Kernel, " 
for further detail s on GetMem. ) 

Examine give s a return cod e of zero if it fails . 
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ExNext 
Purpose: T o examine th e next entry i n a directory . 

Form: succes s =  ExNext( lock , FilelnfoBlock ) 
DO D l D 2 

Argument: loc k -  pointer t o a loc k 

FilelnfoBlock -  pointer t o a file inf o bloc k 

Resul t: succes s -  boolean 

Description: 

This routin e i s passe d a  lock , usuall y associate d wit h a  directory , an d a 
FilelnfoBlock fille d i n b y a  previou s cal l t o Examine . Th e FilelnfoBloc k 
contains informatio n concernin g th e firs t fil e o r director y store d i n th e 
directory associate d wit h th e lock . ExNex t als o modifie s th e 
FilelnfoBlock s o tha t subsequen t call s retur n informatio n abou t eac h 
following entry i n the directory . 

ExNext give s a  retur n cod e of zero i f it fail s fo r som e reason . On e reaso n 
for failur e i s reachin g th e las t entr y i n th e directory . However , IoErr( ) 
holds a  cod e tha t ma y giv e mor e informatio n o n th e exac t caus e o f a 
failure. Whe n ExNex t finishe s afte r th e las t entry , i t return s 
ERROR N O MOR E ENTRIE S 

So, follo w thes e step s to examine a  directory : 

1) Us e Examin e t o ge t a  FilelnfoBloc k abou t th e director y yo u 
wish t o examine . 

2) Pas s ExNex t th e loc k relate d t o th e director y an d th e 
FilelnfoBlock fille d i n by the previous cal l t o Examine . 

3) Kee p callin g ExNex t unti l i t fail s wit h th e erro r cod e hel d i n 
IoErrO equal t o ERROR N O MOR E ENTRIES . 
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Info 
Purpose: 

Form: 

Argument: 

Result: 

Returns informatio n abou t th e disk . 

success =  Info( lock , Info_Dat a ) 
DO D l D 2 

lock -  pointer t o a loc k 
Info Dat a -  pointer t o an Inf o Dat a structur e 

success -  boolean 

Description: 

Info find s ou t informatio n abou t an y dis k i n use . 'lock ' refer s t o the disk , 
or an y fil e o n th e disk . Inf o return s th e Inf o Dat a structur e wit h 
information abou t th e siz e of the disk , numbe r o f free block s and an y sof t 
errors. Note that Inf o Dat a mus t b e longword aligned . 
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4) Not e tha t i f you don' t kno w wha t you ar e examining , inspec t th e 
type fiel d o f th e FilelnfoBloc k returne d fro m Examin e t o fin d 
out whethe r i t i s a  fil e o r a  director y whic h i s wort h callin g 
ExNextfor. 

The typ e fiel d i n th e FilelnfoBloc k ha s tw o values : i f i t i s negative , the n 
the file syste m objec t i s a file ; if i t is positive, then i t is a directory . 
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IoErr 
Purpose: T o return extr a informatio n fro m th e system . 

Form: erro r =  IoErr( ) 
DO 

Result: erro r -  intege r 

Description: 

I/O routine s retur n zer o t o indicat e a n error . Whe n a n erro r occurs , cal l 
this routin e t o find ou t mor e information . Som e routine s us e IoErrQ , fo r 
example, DeviceProc , to pass back a secondary result . 
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Input 
Form: 

file =  Input( ) 
DO 

Result: fil e -  File handl e 

Description: 

To identify th e program' s initia l inpu t fil e handle , you use Input . 

See also:  Output 
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Islnteractive 
Purpose: T o discover whethe r a  file i s connected t o a virtua l 

terminal o r not . 

Form: boo l =  Islnteractiv e (  file ) 
DO D l 

Argument: fil e -  file handl e 

Result: boo l -  boolean 

Description: 

The functio n Islnteractiv e give s a  boolea n return . Thi s indicate s 
whether o r no t th e file associate d wit h th e fil e handl e 'file ' i s connected t o 
a virtual terminal . 
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Lock 
Purpose: To lock a directory o r file . 

Form: lock =  Lock( name , accessMode ) 
DO D l D 2 

Argument: name -  string 
accessMode -  integer 

Result: lock -  pointer t o a loc k 

Description: 

Lock returns , i f possible , a  filin g syste m loc k o n th e fil e o r director y 
'name'. I f th e accessMod e i s ACCES S READ , th e loc k i s a  share d rea d 
lock; if the accessMod e i s ACCESS WRITE , the n i t i s an exclusive writ e 
lock. I f Loc k fail s (tha t is , i f i t canno t obtai n a  filin g syste m loc k o n th e 
file or directory) i t returns a  zero. 

Note tha t th e overhea d fo r doin g a  Loc k i s les s tha n tha t fo r doin g a n 
Open, s o that , i f yo u wan t t o tes t t o se e i f a  fil e exists , yo u shoul d us e 
Lock. O f course, once you'v e foun d tha t i t exists , you hav e t o use Ope n t o 
open it . 
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Open 
Purpose: To open a  file fo r inpu t o r output . 

Form: file =  Open( name , accessMod e ) 
DO D l D 2 

Argument: name -  string 
accessMode -  integer 

Result: file -  file handl e 

Description: 

Open open s 'name ' an d return s a  fil e handle . I f th e accessMod e i s 
MODE_OLDFILE ( = 1005) , Ope n open s a n existin g fil e fo r readin g o r 
writing. However , Ope n create s a  ne w fil e fo r writin g i f th e valu e i s 
MODE NEWFIL E (  = 1006) . Th e 'name ' ca n b e a  filenam e (optionall y 
prefaced b y a  devic e name) , a  simpl e devic e suc h a s NIL: , o r som e othe r 
device, such as SER: , or * , meaning th e terminal . 

Note tha t OPE N OLDFIL E ha s a  share d lock , wherea s 
OPEN UPDAT E ha s an exclusive lock . 

For furthe r detail s o n thes e device s se e Chapte r 1  of the Introduction 
to Tripos.  I f Ope n canno t ope n th e fil e 'name ' fo r som e reason , i t 
returns th e valu e zer o (0) . I n thi s case , a  cal l t o th e routin e IoErr Q 
supplies a  secondary erro r code . 

For testing t o see i f a file exists , see the entry unde r Lock . 
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ParentDir 
Purpose: 

Form: 

Argument: 

Result: 

Description: 

To obtain the parent of a directory or file. 

Lock =  ParentDir( loc k ) 
DO D l 

lock - pointer to a lock 

lock - pointer to a lock 

This function return s a  loc k associated wit h th e paren t director y o f a fil e 
or directory . Tha t is , ParentDi r take s a  loc k associate d wit h a  fil e o r 
directory an d return s th e loc k of its paren t directory . 

Note: The resul t o f ParentDi r ma y b e zer o (0 ) for th e roo t o f the curren t 
filing system . 
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Output 
Form: 

file =  Output( ) 
DO 

Resul t.- fil e -  file handl e 

Description: 

To identify th e program's initia l outpu t fil e handle , you use Output . 

See also:  Input 
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Read 
Purpose: To read byte s of data fro m a  file. 

Form: actualLength = 
DO 
Read( file , buffer, lengt h ) 

Dl D 2 D 3 

Argument file -  file  handle 
buffer -  pointer t o buffe r 
length -  integer 

Result: actualLength -  integer 

Description: 

You ca n cop y dat a wit h a  combinatio n o f Rea d an d Write . Rea d read s 
bytes o f informatio n fro m a n opene d file  (represente d her e b y th e 
argument 'file' ) int o th e memor y buffe r indicated . Rea d attempt s t o rea d 
as man y byte s a s fit  int o th e buffe r a s indicate d b y th e valu e o f length . 
You shoul d alway s mak e sur e tha t th e valu e yo u give a s the lengt h reall y 
does represen t th e siz e of the buffer . Rea d ma y retur n a  resul t indicatin g 
that i t rea d les s byte s tha n yo u requested , fo r example , whe n readin g a 
line of data tha t yo u typed a t th e terminal . 

The valu e returne d i s the lengt h o f the informatio n actuall y read . That i s 
to say , whe n 'actualLength ' i s greate r tha n zero , th e valu e o f 
'actualLength' i s th e th e numbe r o f character s read . A  valu e o f zer o 
means tha t end-of-fil e ha s bee n reached . Error s ar e indicate d b y a  valu e 
of-1. Rea d from th e consol e return s a  valu e whe n a  retur n i s found o r th e 
buffer i s full . 

A call t o Read als o modifie s o r changes th e valu e o f IoErrQ. IoErr( ) give s 
more informatio n abou t a n erro r (fo r example , actualLengt h equal s -1 ) 
when i t i s called . 

See also:  Write 
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Rename 
Purpose: To rename a  directory o r file . 

Form: success =  Rename( oldName , newName ) 
DO D l D 2 

Argument: oldName -  string 
newName -  string 

Result: success -  boolean 

Description: 

Rename attempt s t o renam e th e fil e o r director y specifie d a s 'oldName ' 
with th e nam e 'newName' . I f th e file  o r director y 'newName ' exists , 
Rename fail s an d return s a n error . 

Both th e 'oldName ' an d th e 'newName ' ca n b e comple x filename s 
containing a  director y specification . I n thi s case , th e file  wil l b e move d 
from on e director y t o another . However , th e destinatio n director y mus t 
exist before yo u do this . 

Note: It is impossible t o rename a  file  fro m on e volume t o another . 
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Seek 
Purpose: To move t o a logica l positio n i n a file. 

Form: oldPosition = 
DO 
Seek( file , position, mod e ) 

Dl D 2 D 3 

Argument file -  file  handl e 
position -  intege r 
mode -  integer 

Result: oldPosition -  integer 

Description: 

Seek set s th e read/writ e curso r fo r th e file  'file ' t o th e positio n 'position' . 
Both Rea d an d Writ e us e thi s positio n a s a  plac e t o star t readin g o r 
writing. If  al l goe s well , th e resul t i s th e previou s positio n i n th e file.  I f 
an erro r occurs , the resul t i s - 1 . Yo u can the n us e IoErr( ) t o find  ou t mor e 
information abou t the error . 

'mode' ca n b e OFFSE T BEGINNIN G ( = 1 ) , OFFSE T CURREN T 
( = 0) o r OFFSE T EN D (=1) . Yo u us e i t t o specif y th e relativ e star t 
position. Fo r example , 2 0 from curren t i s a position twent y byte s forwar d 
from current , -20 from en d i s 20 bytes before th e end of the current file. 

To find  ou t th e curren t file  positio n withou t alterin g it , yo u cal l t o See k 
specifying a n offset o f zero from th e current position . 

To move t o th e en d o f a  file,  See k t o end-of-fil e offse t wit h zer o position . 
Note tha t yo u ca n appen d informatio n t o a  file  b y movin g t o the en d o f a 
file wit h See k and then writing . Yo u cannot See k beyond th e end of a file. 

See also: Read,  Write 
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SetComment 
Purpose: T o set a  comment . 

Form: Succes s =  SetComment( name , comment ) 
DO D l D 2 

Argument: nam e -  file nam e 

comment -  pointer t o a strin g 

Resul t: succes s -  boolean 

Description: 

SetComment set s a  commen t o n a  fil e o r directory . Th e commen t i s a 
pointer t o a null-terminated strin g of up to 80 characters . 

SetProtection 
Purpose: 

Form: 

Argument: 

Result: 

Description: 

To set file , or directory, protection . 

Success =  SetProtection( name , mask ) 
DO D l D 2 

name -  file nam e 

mask -  the protection mas k require d 

success -  boolean 

SetProtection set s th e protectio n attribute s o n a  fil e o r directory . Th e 
lower fou r bit s of the mas k ar e a s follows : 
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UnLock 
Purpose: T o unlock a  directory o r file . 

Form: UnLock ( loc k ) 

Dl 

Argument: loc k -  pointer t o a loc k 

Description: 

UnLock remove s a  filin g syste m loc k obtaine d fro m Lock , DupLock , o r 
CreateDir. 

See also:  CreateDir,  DupLock,  Lock 
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bit 3: if 1  then read s no t allowed, else read s allowed , 
bit 2 : if 1  then write s no t allowed , els e write s allowed , 
bit 1 : if 1  then executio n no t allowed , else execution allowed , 
bit 0 : if 1  then deletio n no t allowed , else deletion allowed . 

Bits 31-4 Reserved . 

Only delete i s checked fo r i n th e curren t releas e of Tripos. 
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WaitForChar 
Purpose: To indicate whethe r character s arriv e withi n a  tim e 

limit or not . 

Form: bool =  WaitForChar( file , timeout ) 
DO D l D 2 

Argument: file -  File handl e 
timeout -  integer 

Result: bool - boolean 

Description: 

If a  characte r i s availabl e t o b e rea d fro m th e fil e associate d wit h th e 
handle 'file ' withi n a  certai n time , indicate d b y 'timeout' , WaitForCha r 
returns - 1 (TRUE) ; otherwise , i t return s 0  (FALSE) . I f a  characte r i s 
available, yo u ca n us e Rea d t o rea d it . Not e tha t WaitForCha r i s onl y 
valid whe n th e I/ O stream s ar e connecte d t o a  virtua l termina l device , 
'timeout' i s specified i n system ticks . 

WaitForChar onl y work s fo r th e consol e handle r i n singl e characte r 
mode. 
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Write 
Purpose: To write byte s o f data t o a file . 

Form : returnedLength = 
DO 

Write( file , buffer, lengt h ) 

Dl D 2 D 3 

Argument file -  file handl e 
buffer -  pointer t o buffe r 
length -  intege r 

Result: returnedLength -  intege r 

Description: 

You ca n cop y dat a wit h a  combinatio n o f Rea d an d Write . Writ e write s 
bytes o f data t o the opened fil e 'file* , 'length ' refer s t o the actua l lengt h o f 
data t o be transferred; 'buffer ' refer s t o the buffe r size . 

Write return s a  valu e tha t indicate s th e lengt h o f informatio n actuall y 
written. Tha t i s t o say , whe n 'length ' i s greate r tha n zero , th e valu e o f 
'length' i s th e numbe r o f character s written . A  valu e o f - 1 indicate s a n 
error. Th e use r o f thi s cal l mus t alway s chec k fo r a n erro r retur n whic h 
may, for example , indicate tha t th e disk i s full . 
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Task Handling 

CreateProc 
Purpose: T o create a  ne w task (process) . 

Form: 

process = 
DO 

CreateProc(narae, pri, segment, stackSize ) 
Dl D 2 D 3 D 4 

Argument: 

Result: 

Description: 

name -  string 
pri -  integer 
segment -  pointer t o a segmen t 
stackSize -  integer 

process -  task (process ) identifie r 

CreateProc create s a  tas k wit h th e nam e 'name' . Tha t i s t o say , 
CreateProc allocate s a  tas k contro l structur e fro m th e fre e memor y are a 
and then initialize s it . 

CreateProc take s a  segmen t lis t a s th e argumen t 'segment' . Thi s 
segment lis t represent s th e sectio n o f cod e tha t yo u inten d t o ru n a s a 
new task . CreatePro c enter s th e code at th e firs t segmen t i n th e segmen t 
list, which should contain suitabl e initializatio n cod e or a  jump t o such . 
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'stackSize' represent s th e siz e o f the roo t stac k i n byte s whe n CreatePro c 
activates th e task , 'pri ' specifie s th e require d priorit y o f th e ne w task . 
The resul t i s th e tas k identifie r o f th e ne w task , o r zer o i f th e routin e 
failed. 

The argument 'name ' specifies th e task name . 

A zero return cod e implie s an erro r o f some kind . 

See also:  LoadSeg,  UnLoadSeg 

DateStamp 
Purpose: T o obtain th e date an d tim e i n interna l forma t 

Form: v : = DateStamp ( v  ) 

Argument: v-pointe r 

Description: 

DateStamp take s a  vecto r o f thre e longword s tha t i s se t t o th e curren t 
time. Th e first  elemen t i n th e vecto r i s a  coun t o f th e numbe r o f days . 
The secon d elemen t i s th e numbe r o f minute s elapse d i n th e day . Th e 
third i s th e numbe r o f tick s elapse d i n th e curren t minute . A  tic k 
happens 5 0 time s a  second . DateStam p ensure s tha t th e day , minute , 
and tick are consistent . Al l three element s ar e zero i f the date i s unset . 

3-22 



Tripos Programmer' s Referenc e Callin g the DO S 

DeviceProc 
Purpose: To return th e tas k (process ) identifie r o f the tas k 

handling tha t I/O . 

Form: process =  DeviceProc( nam e ) 
DO D l 

Argument: name -  string 

Result: process -  task (process ) identifie r 

Description. 

DeviceProc return s th e tas k identifie r o f the tas k tha t handle s th e devic e 
associated wit h th e specifie d name . I f DevicePro c canno t find a  tas k 
handler, th e resul t i s zero . If 'name ' refer s t o a  file  o n a  mounte d device , 
then IoErr Q return s a  pointer t o a directory lock . 
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Delay 
Purpose: T o delay a  task fo r a  specifie d time . 

Form: Delay ( timeou t ) 

Dl 

Argument: timeou t -  integer 

Description: 

The functio n Dela y take s a n argumen t 'timeout' , 'timeout * allows yo u t o 
specify ho w long the task shoul d wai t in ticks (50 per second) . 
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Exit 
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Purpose: To exit from a  program . 

Form: Exit( returnCod e ) 
Dl 

Argument: returnCode -  integer 

Description: 

Exit act s differentl y dependin g o n whethe r yo u ar e runnin g a  progra m 
under a  CLI or not . If  you run , a s a command unde r a  CLI, a program tha t 
calls Exit , th e comman d finishe s an d contro l revert s t o th e CLI . Exi t 
then interpret s th e argumen t 'returnCode ' a s th e retur n cod e fro m th e 
program. 

If yo u ru n th e progra m a s a  distinc t task . Exi t delete s th e tas k an d 
releases the space associated wit h th e stack an d tas k structure . 

Note: The space associated wit h the segmen t lis t i s not released . 

Loading Code 

Execute 
Purpose: To execute a  CLI command . 

Form: Success = 
DO 
Execute( commandString , input , output ) 

Dl D 2 D 3 
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Argument: commandString -  string 
input -  file handl e 
output -  file handl e 

Result: Success -  boolean 

Description: 

This functio n take s a  strin g (commandString ) tha t specifie s a  CL I 
command an d arguments , an d attempt s t o execute it . The CLI string ca n 
contain an y vali d inpu t tha t yo u coul d typ e directl y a t a  CLI , includin g 
input and output indirectio n usin g >  an d < . 

The inpu t fil e handl e wil l normall y b e zero , and i n thi s case th e Execut e 
command wil l perfor m whateve r wa s requeste d i n th e commandStrin g 
and the n return . I f th e inpu t fil e handl e i s non-zer o the n afte r th e 
(possibly null ) commandStrin g i s performe d subsequen t inpu t i s rea d 
from th e specified inpu t fil e handl e unti l en d of file i s reached . 

In mos t cases the output fil e handl e mus t be provided, and wil l be used b y 
the CL I command s a s thei r outpu t strea m unles s redirectio n wa s 
specified. I f th e outpu t fil e handl e i s se t t o zero the n th e curren t output , 
specified a s * , is used . 

The Execut e functio n ma y als o b e use d t o creat e a  ne w interactiv e CL I 
task jus t lik e thos e create d wit h th e NEWCL I function . I n orde r t o d o 
this yo u shoul d cal l Execut e wit h a n empt y commandString , an d pas s a 
file handl e relatin g t o a n interactiv e inpu t strea m a s th e inpu t fil e 
handle. Th e outpu t fil e handl e shoul d b e se t t o zero . Th e CL I wil l rea d 
commands fro m th e inpu t stream , an d wil l us e th e sam e strea m fo r 
output. Thi s ne w CL I ca n onl y b e terminate d b y usin g th e ENDCL I 
command. Fo r thi s comman d t o wor k th e progra m C:RU N mus t b e 
present i n C: . 
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LoadSeg 
Purpose: To load a  loa d modul e int o memory . 

Form: segment =  LoadSeg( nam e ) 
DO D l 

Argument: name -  string 

Result: segment -  pointer t o a segmen t 

Description: 

The fil e 'name ' i s a  loa d modul e produce d b y th e linker . LoadSe g take s 
this an d scatte r load s th e cod e segment s int o memory , chainin g th e 
segments togethe r o n thei r firs t words . I t terminate s th e lis t wit h a  zer o 
link word to indicate th e end of the chain . 

If an erro r occurs , LoadSe g unload s an y loade d block s and return s a  fals e 
(zero) result . 

If al l goe s wel l (tha t is , LoadSe g ha s loade d th e modul e correctly) , the n 
Loadseg return s a  pointe r t o the beginnin g o f the lis t o f blocks. Once yo u 
have finishe d wit h th e loade d code , yo u ca n unloa d i t wit h a  cal l t o 
UnLoadSeg. (Fo r usin g the loade d code , see under CreateProc. ) 

See also:  CreateProc,  UnLoadSeg 
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Miscellaneous 

VDU 
Purpose: T o set u p full-screen support . 

Form: Re s =  VDU( code , handle, &row, &co l ) 
DO D l D 2 D 3 D 4 

Argument: cod e - operation cod e 
handle -  value returned fro m initializatio n cal l 
&row - address of the variable holdin g the ro w 
&col -  address of the variabl e holdin g the colum n 

Description: 

The VD U routin e ha s th e followin g specification . Befor e th e routin e ca n 
be used , th e syste m mus t b e initialized . Thi s i s done b y calling th e VD U 
function wit h th e vd u ini t call ; thi s wil l tur n th e consol e handle r int o 
single characte r mod e an d initializ e th e vd u a s required . Th e consol e 
handler mus t b e turne d bac k int o norma l mod e afterward s b y usin g th e 
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UnLoadSeg 
Purpose: T o unload a  segment previousl y loade d by LoadSeg . 

Form: UnLoadSeg ( segmen t ) 

Dl 

Argument: segmen t -  pointer t o a segmen t 

Description .-

UnLoadSeg unload s th e segmen t identifie r tha t wa s returne d b y 
LoadSeg. 'segment ' may be zero . 
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vdu unini t call . Th e valu e returne d fro m th e initializatio n cal l i s a 
handle whic h mus t b e passe d whe n makin g an y furthe r call s a s th e 
second argument . Th e firs t argumen t i s always th e cod e fo r th e require d 
operation, an d th e othe r tw o argument s ar e th e addresse s o f th e 
variables holdin g th e physica l ro w an d colum n positions . Thes e ar e 
updated suitabl y i f the implementatio n o f a particula r featur e cause s th e 
cursor t o b e move d fro m th e curren t physica l position . I f th e curso r i s 
moved a s a  sid e effect , the n i t wil l no t b e restored; i t i s the responsibilit y 
of th e calle r t o mov e i t bac k i f required . A  commo n programmin g 
technique i s t o maintai n th e logica l curso r positio n an d th e physica l 
position. Th e value s whos e addresse s ar e passe d t o th e VD U routin e 
represent th e physica l location . Whe n th e curso r i s t o b e displaye d fo r a 
long period i t i s placed back a t th e logica l position . 

The differen t call s availabl e ar e liste d i n Chapte r 7  o f th e Tripos 
Programmer's Reference  Manual. 
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Quick Reference Card 

File Handling: 

Close 
CreateDir 
CurrentDir 
DeleteFile 
DupLock 
Examine 
ExNext 
Info 

Input 
IoErr 
Islnteractive 
Lock 
Open 
Output 
ParentDir 
Read 

Rename 
Seek 
SetComment 
SetProtection 
Unlock 
WaitForChar 
Write 

Task Handling: 

Create Proc 
DateStamp 

Delay 
Device Proc 

Exit 

Loading Code: 

Execute LoadSeg UnloadSeg 

Miscellaneous: 

VDU 
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Close 

CreateDir 

CreateProc 

CurrentDir 

DateStamp 

Delay 

DeleteFile 

DeviceProc 

DupLock 

Examine 

Execute 

Exit 

ExNext 

Info 

Input 

IoErr 

Islnteractive 

To close a file fo r inpu t o r output . 

To create a  new directory . 

To create a  new task (process) . 

To mak e a  director y associate d wit h a  loc k th e 
current workin g directory . 

To obtain th e date an d tim e i n interna l format . 

To delay a  task fo r a  specified time . 

To delete a  file o r directory . 

To retur n th e tas k (process ) identifie r o f th e 
task handlin g tha t I/O . 

To duplicate a  lock . 

To examin e a  director y o r fil e associate d wit h 
a lock . 

To execute a  CLI command . 

To exit from a  program . 

To examine th e nex t entry i n a  directory . 

To return informatio n abou t th e disk . 

To identify th e initia l inpu t fil e handle . 

To return extr a informatio n fro m th e system . 

To discove r whethe r a  fil e i s connecte d t o a 
virtual termina l o r not . 
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LoadSeg T o load a load modul e int o memory . 

Lock T o lock a file or directory . 

Open T o open a file fo r inpu t o r output . 

Output T o identify th e initia l output file handle . 

ParentDir T o obtain th e parent o f a directory o r file . 

Read T o read bytes of data from a  file . 

Rename T o rename a  file o r directory . 

Seek T o move to a logica l position i n a  file . 

SetComment T o set a comment . 

SetProtection T o set file , or directory, protection . 

UnloadSeg T o unloa d a  segmen t previousl y loade d b y 

LoadSeg. 

Unlock T o unlock a  file or directory . 

VDU T o set up full scree n support . 

WaitForChar T o indicate whethe r character s arrive withi n a 
time limi t or not . 

Write T o write bytes of data t o a file . 
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Chapter 4: Th e Macro Assembler 

This chapte r describe s th e Tripo s Macr o Assembler . I t give s a  brie f 
introduction t o th e 6800 0 microchip . Thi s chapte r i s intende d fo r th e 
reader wh o i s acquainte d wit h a n assembl y languag e o n anothe r 
computer. 
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4.1 Introduction to the 68000 Microchip 
This sectio n give s a  brie f introductio n t o th e 6800 0 microchip . I t shoul d 
help yo u t o understan d th e concept s introduce d late r i n th e chapter . I t 
assumes tha t yo u hav e alread y ha d experienc e wit h assembl y languag e 
on another computer . 

The memor y availabl e t o the 6800 0 consists of 

- th e interna l register s (o n the chip) , an d 
- th e external main memory . 

There ar e 1 7 registers , bu t onl y 1 6 ar e availabl e a t an y give n moment . 
Eight o f the m ar e dat a register s name d D O t o D7 , an d th e other s ar e 
address register s calle d A O t o A7 . Eac h registe r contain s 3 2 bits . I n 
many contexts , you ma y us e eithe r kin d o f register, bu t other s deman d a 
specific kind . Fo r instance , yo u ma y us e an y registe r fo r operation s o n 
word (16 bit) an d lon g word (32 bit ) quantitie s o r fo r indexe d addressin g 
of mai n memory . Although , fo r operation s o n byt e ( 8 bit ) operands , yo u 
may onl y us e dat a registers , an d fo r addressin g mai n memory , yo u ma y 
only us e addres s register s a s stac k pointer s o r bas e registers . Registe r 
A7 i s th e stac k pointer , thi s i s i n fac t tw o distinc t registers ; th e syste m 
stack pointe r availabl e i n superviso r mod e an d th e use r stac k pointe r 
available i n user mode . 

The mai n memor y consist s o f a  numbe r o f byte s o f memory . Eac h byt e 
has a n identifyin g numbe r calle d it s address . Memor y i s usually (bu t no t 
always) arrange d s o tha t it s byte s hav e addresse s 0 , 1 , 2 , N-2 , N- l 
where ther e ar e N  bytes o f memory i n total . The siz e of memory tha t yo u 
can directl y acces s i s ver y larg e -  up t o 1 6 millio n bytes . The 6800 0 ca n 
perform operation s o n bytes , words , o r lon g word s o f memory . A  wor d i s 
two consecutiv e bytes . I n a  word , th e firs t byt e ha s a n eve n address . A 
long wor d i s four consecutiv e byte s als o start in g a t a n eve n address . Th e 
address o f a  lon g wor d i s th e eve n addres s o f it s lowes t numbere d firs t 
byte. 

As wel l a s holdin g item s o f data bein g manipulate d b y the computer , th e 
main memor y als o hold s th e instruction s tha t tel l th e compute r wha t t o 
do. Eac h instructio n occupie s fro m on e t o 5  words , consistin g o f a n 
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operation wor d betwee n zer o an d fou r operan d words . Th e operatio n 
word specifie s wha t actio n i s t o b e performe d (an d implicitl y ho w man y 
words ther e ar e i n th e whol e instruction) . Th e operan d word s indicat e 
where i n th e register s o r mai n memor y th e item s t o be manipulate d are , 
and wher e th e resul t shoul d b e placed . 

The assemble r usuall y execute s instruction s on e a t a  tim e i n th e orde r 
that the y occu r i n memory , lik e th e wa y yo u follo w th e step s i n a  recip e 
or pla y th e note s i n a  piec e o f writte n music . Ther e i s a  specia l registe r 
called th e progra m counter (PC ) whic h yo u us e t o hol d th e addres s o f th e 
instruction yo u wan t th e assemble r t o execut e next . Som e instructions , 
called jumps o r branches , upse t th e usua l order , an d forc e th e assemble r 
to continue executin g th e instructio n a t a  specifi c address . Thi s let s th e 
computer perfor m a n actio n repeatedly , o r do different thing s dependin g 
on the values o f data items . 

To remember particula r thing s abou t th e stat e o f the computer , yo u ca n 
use one other specia l registe r calle d the statu s register (SR). 

4.2 Calling the Assembler 
The command templat e fo r asse m i s 

PROG = FROM/A,TO/K,VER/K,LIST/K,HDR/K,EQU/K,OPT/K,INC/ K 

Alternatively, th e format o f the command lin e can be described a s 

assem <  source file > [T O <  object fil e > ] 
[LIST <  listing file  > ] 
[VER <  verification file >  ] 
[HDR <  header file  > ] 
[EQU <  equate file  > ] 
[OPT <  options > 1 
[INC <  include dirlis t > ] 

If th e assemble r canno t find  th e sourc e filename  yo u hav e specified , i t 
appends a  ".asm " suffi x t o the filename  yo u supplie d an d trie s again . B y 
default, i t produce s a n objec t file  wit h a  ".obj " suffi x althoug h i t i s 
possible t o inhibi t thi s (se e th e lis t o f options a t th e en d o f this section) . 
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Thus to assemble "fred.asm " t o produce "fred.obj" , you need only typ e 

assem f r e d 

The TO keyword can be used t o override th e assembler' s default choic e of 
name for th e object fil e bein g produced. Thu s 

assem fre d T O ofil e 

assembles fred.asm , producin g binar y outpu t i n "ofile " rathe r tha n i n 
"fred.obj". 

The assemble r doe s no t produc e a  listin g fil e b y default . I t ca n b e mad e 
to do so b y specifyin g a  fil e vi a th e LIS T optio n o r b y usin g th e L  optio n 
(see later) whic h produces a  file wit h a  ".1st " suffix. Thu s 

assem fre d LIS T lstfil e 

assembles "fred.asm" , produce s a  binar y fil e "fred.obj " an d a  listin g fil e 
"listfile." However , 

assem fre d OP T L 

does the same except the listin g file i s "fred.lst" rathe r tha n "lstfile. " 

As th e assemble r i s running , i t generate s diagnosti c message s (errors , 
warnings, an d assembl y statistics ) an d send s the m t o th e scree n unles s 
you specify a  verificatio n file . 

To force the inclusio n of the name d fil e i n the assembl y a t the hea d of the 
source file , you us e HD R <  filename > o n the command line . This has th e 
same effect a s usin g 

INCLUDE "<filename> " 

on line 1  of the sourc e file . 

To se t u p th e lis t o f directories tha t th e assemble r shoul d searc h fo r an y 
INCLUDEd files , yo u us e th e IN C keyword . Yo u shoul d specif y a s man y 
directories a s yo u requir e afte r th e INC , separating th e director y name s 
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by a  comm a (,) , a  plu s sig n (  + ), or a  space . Not e tha t i f you us e a  space , 
you mus t enclose th e entir e directory lis t in double quote s (") . 

The orde r o f th e lis t determine s th e orde r o f th e directorie s wher e th e 
assembler shoul d searc h fo r INCLUDE d files . Th e assemble r initiall y 
searches th e curren t director y befor e an y others . Thu s an y fil e tha t yo u 
INCLUDE i n a  program mus t b e in th e curren t directory , o r i n one o f th e 
directories liste d i n th e IN C list . Fo r instance , i f th e progra m 'fred ' 
INCLUDES, apar t fro m file s i n th e curren t directory , a  fil e fro m th e 
directory 'intrnl/incl' , a  fil e fro m th e director y 'include/asm' , an d a  fil e 
from th e director y 'extrnl/incl' , yo u ca n giv e th e IN C director y lis t i n 
these thre e ways : 

assem f r e d IN C i n t r n l / i n c l , i n c l u d e / a s m , e x t r n l / i n c l 
assem f r e d IN C i n t r n l / i n c l + i n c l u d e / a s m + e x t r n l / i n c l 
assem f r e d IN C " i n t r n l / i n c l i n c l u d e / a s m e x t r n l / i n c l " 

The EQ U keywor d allow s equate d symbol s t o b e extracte d fro m th e 
source t o th e specifie d file . Thi s ca n b e use d t o hel p buil d a  heade r fil e 
from a  program sprinkle d wit h equates . 

The OP T keywor d allow s yo u t o pas s certai n option s t o th e assembler . 
Each optio n consist s o f a singl e characte r (i n either uppe r o r lowe r case) , 
possibly followed immediatel y by a  number. Vali d options follow here : 

S produce s a symbol dum p as a  par t o f the objec t file . 
D inhibit s th e dumping o f local label s a s par t o f a symbo l dump . (Fo r 

C programmers, an y labe l beginnin g wit h a  period i s considered a s 
a loca l label) . 

C ignore s the distinction betwee n uppe r an d lowe r case in labels . 
X produce s a cross-reference tabl e a t th e end of the listin g file . 
L produce s a  listing file wit h th e defaul t suffi x (".1st") . 
N inhibit s production o f object files . 

Examples 

assem f r e d . a s m T O f r e d . o 
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assembles th e fil e fred.as m an d produce s a n objec t modul e i n th e fil e 
fred.o. 

assem fre d OP T LS X 

assembles th e fil e fred.asm , produce s a n objec t modul e i n th e fil e 
fred.obj, whic h include s a  symbo l dump , an d produce s a  listin g fil e i n 
fred.lst, whic h also contains a  cross-reference listing . 

4.3 Program Encoding 
A program acceptabl e t o the assemble r take s th e form o f a series of inpu t 
lines that can include any of the following : 

- Commen t o r Blank line s 
- Executabl e Instruction s 
- Assemble r Directive s 

4.3.1 Comment s 

To introduc e comment s int o th e program , yo u ca n us e thre e differen t 
methods: 

1. Typ e a  semicolo n (; ) anywher e o n a  lin e an d follo w i t wit h th e 
text of the comment. Fo r example , 

CMPA.L A1,A 2 ;  Are th e pointers equal ? 

2. Typ e a n asteris k (* ) i n colum n on e o f a  lin e an d follo w i t wit h 
the tex t of the comment . Fo r example , 

* This entir e lin e i s a commen t 

3. Follo w an y complet e instructio n o r directiv e wit h a  leas t on e 
space and som e text . Fo r example , 
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MOVEQ #10,D O plac e initia l valu e i n DO 

In addition , not e tha t al l blan k line s ar e treate d b y th e assemble r a s 
comment lines . 

4.3.2 Executable Instruction s 

The source statement s hav e th e genera l overal l format : 

[ < l a b e l > ] <opcod e > [  < o p e r a n d > [ , < o p e r a n d > ] . . .] [ < c o m m e n t > ] 

To separat e eac h fiel d fro m th e next , pres s th e SPACEBA R o r TA B key . 
This produce s a  separato r character . Yo u ma y us e mor e tha n on e spac e 
to separate fields . 

4.3.2.1 Labe l Fiel d 

A label i s a user symbol , or programmer-defined name , that eithe r 

a) Start s i n the firs t colum n an d i s separated fro m th e nex t field b y 
at leas t one space , 

o r 

b) Start s i n an y column , an d i s followed immediatel y wit h a  colo n 
(:). 

If a labe l i s present , the n i t mus t b e th e firs t non-blan k ite m o n th e line . 
The assemble r assign s th e value and typ e of the program counter , tha t is , 
the memor y addres s o f th e firs t byt e o f th e instructio n o r dat a bein g 
referenced, t o th e label . Label s ar e allowe d o n al l instructions , an d o n 
some directives , or the y ma y stan d alon e o n a  line . See the specification s 
of individual directive s in Section 4.7 for whethe r a  label field i s allowed . 

Note: Yo u mus t no t giv e multipl e definition s t o labels . Also , yo u mus t 
not use instruction names , directives, or registe r name s a s labels . 
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4.3.2.2 Local Label s 

Local label s ar e provide d a s a n extensio n t o th e MOTOROL A 
specification. The y tak e th e for m nnn $ an d ar e onl y vali d betwee n an y 
proper (named ) labels . Thus, i n this example cod e segmen t 

Labels Opcodes Operands 

FOO: MOVE.L D6,D0 
1$: MOVE.B (A0)+,(Al)+ 

DBRA D0,1$ 
MOVEQ #20,DO 

BAA: TRAP #4 

the labe l 1 $ i s onl y availabl e fro m th e lin e followin g th e on e labelle d 
FOO to the lin e befor e th e on e labelle d BAA . I n thi s case , you could the n 
use the labe l 1 $ in a different scop e elsewhere i n the program . 

4.3.2.3 Opcode Fiel d 

The Opcod e fiel d follow s th e Labe l field  an d i s separate d fro m i t b y a t 
least one space. Entrie s i n this field  ar e of three types . 

1. Th e MC6800 0 operatio n codes , a s define d i n th e MC68000 
User Manual. 

2. Assemble r Directives . 

3. Macr o invocations . 

To ente r instruction s an d directive s tha t ca n operat e o n mor e tha n on e 
data size , you us e a n optiona l Size-Specifie r subfield , whic h i s separate d 
from th e opcode by th e period (. ) character. Possibl e siz e specifier s ar e a s 
follows: 
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B -  Byte-size d data ( 8 bits) 
W - Word-size d dat a (1 6 bits ) 
L -  Lon g Word-sized dat a (3 2 bits ) 

or Lon g Branch specifie r 
S -  Shor t Branc h specifie r 

The siz e specifie r mus t matc h wit h th e instructio n o r directiv e typ e tha t 
you use . 

4.3.2.4 Operand Fiel d 

If present , th e operan d fiel d contain s on e o r mor e operand s t o th e 
instruction o r directive , an d mus t b e separate d fro m i t b y a t leas t on e 
space. Whe n yo u hav e tw o o r mor e operand s i n th e field , yo u mus t 
separate the m wit h a  comm a (,) . Th e operan d fiel d terminate s wit h a 
space o r newlin e characte r ( a newlin e characte r i s wha t th e assemble r 
receives whe n yo u pres s RETURN) , s o you mus t no t us e space s betwee n 
operands. 

4.3.2.5 Comment Fiel d 

Anything afte r th e terminatin g spac e o f the operan d fiel d i s ignored . S o 
the assemble r treat s an y character s yo u inser t afte r a  spac e a s a 
comment. 

4.4 Expressions 
An expressio n i s a  combinatio n o f symbols , constants , algebrai c 
operators, an d parenthese s tha t yo u ca n us e t o specif y th e operan d fiel d 
to instruction s o r directives . Yo u ma y includ e relativ e symbol s i n 
expressions, bu t the y ca n onl y b e operate d o n b y a  subse t o f th e 
operators. 
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4.4.1 Operator s 

The available operator s ar e liste d below in order o f precedence. 

1. Monadi c Minus, Logica l NOT (- and " ) 
2. Lshift , Rshif t ( < <  an d >  > ) 
3. Logica l AND, Logica l OR (& and !) 
4. Multiply , Divid e (* and/ ) 
5. Add , Subtract (4 - an d - ) 

To overrid e th e precedenc e o f th e operators , enclos e sub-expression s i n 
parentheses. Th e assemble r evaluate s operator s o f equa l precedenc e 
from lef t t o right . Not e tha t yo u shoul d no t hav e an y space s i n a n 
expression: a  space i s regarded a s a delimiter betwee n fields. 

4.4.2 Operand Types for Operators 

In th e following table , 'A ' represents absolut e symbols , and R  represent s 
relative symbols . Th e tabl e show s al l th e possibl e operator/operan d 
combinations, wit h th e typ e o f the resultin g value , 'x ' indicates a n error . 
The Monadi c minu s an d th e Logica l no t operators ar e only vali d wit h a n 
absolute operand . 

Operators 
Operands 

Operators 
A o p A R o p R A o p R R o p A 

+ A x R R 
- A A X R 
* A x X X 

/ A x X X 

& A x X X 

; A x X X 

» A X X X 

« A X X X 

Table 4-A: Operand Types for Operator s 
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A symbo l i s a  strin g o f u p t o 3 0 characters . Th e firs t characte r o f a 
symbol mus t b e one of following : 

- A n alphabetic charcte r (a-z , or A-Z) . 
- A n underscore (  ) . 
- A  period (.) . 

The res t o f the character s i n th e strin g ca n b e an y o f these character s o r 
also numeric ( 0 through 9) . In all symbols , the lowe r case characters (a-z ) 
are not treate d a s synonym s wit h thei r uppe r cas e equivalent s (unles s 
you us e th e optio n C  whe n yo u invok e th e assembler) . S o 'fred ' i s 
different fro m 'FRED ' an d 'FRed' . However , th e assemble r recognize s 
instruction opcodes , directives , an d registe r name s i n eithe r uppe r o r 
lower case . A  labe l equate d t o a  registe r nam e wit h EQU R i s als o 
recognized b y th e assemble r i n eithe r uppe r o r lowe r case . Symbol s ca n 
be u p t o 3 0 character s i n length , al l o f whic h ar e significant . Th e 
assembler take s symbol s longe r tha n thi s an d truncate s the m t o 3 0 
characters, givin g a  warnin g tha t i t ha s don e so . The Instructio n names , 
Directive names , Registe r names , an d specia l symbol s CCR , SR , S P an d 
USP cannot be used a s user symbols . A symbol ca n b e one of three types : 

Absolute 

a) Th e symbo l wa s SET or EQUate d t o an Absolut e valu e 

Relative 

a) Th e symbo l wa s SET or EQUated t o a Relative valu e 

b) Th e symbo l wa s used a s a labe l 
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Register 

a) Th e symbo l wa s se t t o a  registe r nam e usin g EQU R (Thi s i s 
an extension fro m th e MOTOROL A specification ) 

There i s a  specia l symbo l * , which ha s th e valu e an d typ e o f the curren t 
program counter , tha t is , th e addres s o f th e curren t instructio n o r 
directive tha t th e assembler i s acting on . 

4.4.4 Number s 

You ma y us e a  numbe r a s a  ter m o f an expression , o r a s a  singl e value . 
Numbers ALWAY S hav e absolut e value s an d ca n tak e on e o f th e 
following formats : 

Decimal 
(a string of decimal digits ) 

Example: 123 4 

Hexadecimal 

($ followed b y a string of hex digits ) 

Example: $89A B 
Octal 
(@ followed b y a string of octal digits ) 

Example: @74 3 

Binary 

(% followed b y zeros and ones ) 

Example: %1011011 1 
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4.5 Addressing Modes 
The effectiv e addres s mode s defin e th e operand s t o instruction s an d 
directives, an d yo u ca n fin d a  detaile d descriptio n o f the m i n an y goo d 
reference boo k o n th e 68000 . Addresse s refe r t o individua l bytes , bu t 
instructions, Wor d an d Lon g Wor d references , acces s mor e tha n on e 
byte, and the addres s fo r thes e mus t be word aligned . 

In th e followin g table , D n represent s on e o f th e dat a register s (D0-D7) , 
'An' represent s on e o f th e addres s register s (A0-A7 , S P an d PC) , 'a ' 
represents a n absolut e expression , 'r ' represent s a  relativ e expression , 
and 'Xn ' represent s A n o r Dn , wit h a n optiona l '.W ' or '.L ' size specifier . 
The syntax for eac h of the mode s i s as follows : 
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ASCII Litera l 
(Up to 4 ASCII character s withi n quotes ) 

Examples: 'ABCD ' '* ' 

Strings o f les s tha n 4  characters ar e justified t o the right , usin g NU L a s 
the packing character . 

To obtai n a  quot e characte r i n th e string , yo u mus t us e tw o quotes . A n 
example o f this i s 

'It' 1s' 
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An Addres s Registe r Direc t 
Example: MOVE A A0,A 1 

(An) Addres s Registe r Indirec t 
Example: MOV E D0,(A1 ) 

(An) 4- Addres s Registe r Indirec t Pos t Incremen t 
Example: MOV E (A7 ) + ,D 0 

-(An) Addres s Registe r Indirec t Pr e Decremen t 
Example: MOV E D0,-(A7 ) 

a(An) Addres s Registe r Indirec t wit h 
(16-bit) Displacemen t 
Example: MOV E 20(A0),D 1 

a(An,Xn) Addres s Registe r Indirec t with Inde x 
(a is an 8-bi t Displacement ) 
Example: MOV E 0(A0,D0),D 1 

MOVE 12(A1,A0.L),D 2 
MOVE 120(A0,D6.W),D 4 
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Address Mode Descriptio n and Example s 

Dn Dat a Registe r Direc t 
Example: MOV E D0.D 1 
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(continuation of 4-B) 

Address Mode Descriptio n and Example s 

a Shor t absolute (1 6 bits ) 
Example: MOV E $1000,D O 

Long absolute (3 2 bits ) 
Example: MOV E $10000,D 0 

Program Counte r Relativ e wit h Displacemen t 
(when labe l i s already defined ) 
Example: MOV E ABC,D O 

(ABC i s relative an d 
already defined ) 

Note tha t whe n a n instructio n suc h a s 
MOVE ABC,D0 is encountered th e assemble r 
will use the "progra m counte r relativ e wit h 
displacement" mod e wheneve r th e symbo l use d 
has already been defined . 

Long absolute wit h Relocatio n 
Example: MOV E ABC,D O 

(ABC is relative bu t 
yet to be defined ) 

r(PC) Progra m Counte r Relativ e wit h 
(16-bit) Displacemen t 
Example: MOV E ABC(PC),D 1 

(ABC i s relative an d 
already defined ) 

Example: MOV E DEF(PC),D 0 
(DEF i s relative bu t 
yet t o be defined ) 
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(continuation of 4-B) 

Address Mode Descriptio n and Example s 

r(Xn) Progra m Counte r Relativ e wit h Inde x 
(where r  is an 8-bi t relocatable symbol . 
Note tha t thi s i s shorthand for m o f r(PC,Xn) ) 
Example: MOV E ABC(D0.L),D 1 

(ABC i s relative ) 

r(PC,Xn) Progra m Counte r Relativ e wit h Inde x 
(where r  is an 8-bi t relocatable symbol ) 
Example: MOV E ABC(PC,D0.L),D 1 

(ABC i s relative ) 

#a Immediat e dat a 
Example: MOV E #1234,D 0 

USP ) 
CCR )  Specia l addressin g mode s 
SR ) 

Example: MOV E AO.US P 
MOVE DO.CC R 
MOVE D1,S R 
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4.6 Variants on Instruction Types 
Certain instruction s (fo r example , ADD , CMP ) hav e a n addres s varian t 
(that refer s t o addres s register s a s destinations) , immediat e an d quic k 
forms (whe n immediat e dat a possibl y withi n a  restricte d siz e rang e 
appears a s a n operand) , an d a  memor y varian t (wher e bot h operand s 
must be a postincrement address) . 

To force a  particula r varian t t o be used , yo u ma y appen d A , Q , I  or M  t o 
the instructio n mnemonic . I n thi s case , th e assemble r use s th e specifie d 
form o f the instruction , i f it exists , or gives an error message . 

If, however , yo u specif y n o particula r variant , th e assemble r 
automatically convert s t o th e T , 'A ' o r 'M ' form s wher e appropriate . 
However, i t does no t conver t t o the 'Q ' form. Fo r example , th e assemble r 
converts the following : 

ADD.L A2,A l 
to 

ADDA.L A2,A 1 

4.7 Directives 
All assemble r directive s (wit h th e exceptio n o f D C an d DCB ) ar e 
instructions t o th e assembler , rathe r tha n instruction s t o b e translate d 
into objec t code . A t th e beginnin g o f this section , ther e i s a  lis t o f all th e 
directives (Tabl e 4-C) , arrange d b y function ; a t th e en d ther e i s a n 
individual decriptio n fo r eac h directive , arranged b y function . 

Note tha t th e assemble r onl y allows label s o n directives wher e specified . 
For example , EQ U i s allowe d a  label . I t i s optiona l fo r RORG , bu t no t 
allowed for LLE N o r TTL. 

The following tabl e list s the directives by function : 
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Table 4-C: Directives 

Macro Assemble r 

Assembly Contro l 

Directive Descriptio n 

SECTION Progra m sectio n 
RORG Relocatabl e origi n 
OFFSET Defin e offset s 
END Progra m en d 

Symbol Definitio n 

Directive Descriptio n 

EQU Assig n permanent valu e 
EQUR Assig n permanen t registe r valu e 
REG Assig n permanen t valu e 
SET Assig n temporar y valu e 

Data Definitio n 

Directive Descriptio n 

DC Defin e constant s 
DCB Defin e Constan t Bloc k 
DS Defin e storag e 
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(continuation o f 4-C) 

Listing Contro l 

Directive 

PAGE 
LIST 
NOLIST (NO D 
SPC n 
NOPAGE 
LLENn 
P L E N n 
TTL 
NOOBJ 
FAIL 
FORMAT 
NOFORMAT 

Conditional Assembl y 

Directive 

CNOP 
IFEQ 
IFNE 
IFGT 
IFGE 
IFLT 
IFLE 
IFC 
IFNC 
IFD 
IFND 
ENDC 

Description 

Page-throw t o listin g 
Turn o n listin g 
Turn of f listin g 
Skip n blank line s 
Turn of f pagin g 
Set line lengt h (6 0 <  =  n  <  =  132 ) 
Set page lengt h (2 4 <  =  n  <  =  100 ) 
Set program titl e (max 8 0 chars ) 
Disable objec t code outpu t 
Generate a n assembl y erro r 
No actio n 
No actio n 

Description 

Conditional NO P for alignmen t 
Assemble i f expression i s 0 
Assemble i f expression i s not 0 
Assemble i f expression >  0 
Assemble i f expression >  —  0 
Assemble i f expression <  0 
Assemble i f expression <  =  0 
Assemble i f strings are identica l 
Assemble i f strings are no t identica l 
Assemble i f symbol i s define d 
Assemble i f symbols i s not define d 
End o f conditional assembl y 
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Description 

Define a  macro nam e 
Special symbo l 
End of macro definitio n 
Exit the macr o expansio n 

Description 

Define externa l nam e 
Reference externa l nam e 

Description 

Insert fil e i n the sourc e 
No actio n 
Name progra m uni t 

Macro Directive s 

Directive 

MACRO 
NARG 
ENDM 
MEXIT 

External Symbol s 

Directive 

XDEF 
XREF 

General Directive s 

Directive 

INCLUDE 
MASK2 
IDNT 
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SECTION Progra m Sectio n 

Format: [ < labe l >] SECTIO N <  name > [ ,< typ e > ] 

This directiv e tell s th e assemble r t o restor e th e counte r t o th e las t 
location allocate d i n th e name d sectio n (o r t o zer o i f use d fo r th e firs t 
time). 

< name > i s a character strin g optionally enclose d i n double quotes . 
< t y p e > i f included, mus t be one of the following keywords : 

CODE indicate s tha t th e sectio n contain s relocatabl e code . This i s 
the default . 

DATA indicate s tha t th e section contains initialise d dat a (only) . 
BSS indicate s tha t th e section contain s uninitialised dat a 

The assemble r ca n maintai n u p t o 25 5 sections . Initially , th e assemble r 
begins wit h a n unname d COD E section . Th e assemble r assign s th e 
optional symbo l <  labels > t o th e valu e o f th e progra m counte r after i t 
has execute d th e SECTIO N directive . I n addition , wher e a  sectio n i s 
unnamed, th e shorthand fo r tha t sectio n i s the keywor d CODE . 
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RORG Set Relative Origi n 

Format: [ < labe l >J ROR G <absexp> 

The RORG directive change s th e program counte r t o be <absexp > byte s 
from th e star t o f the curren t relocatabl e section . Th e assemble r assign s 
relocatable memor y location s t o subsequen t statements , startin g wit h 
the valu e assigne d t o th e progra m counter . T o d o addressin g i n 
relocatable sections , yo u us e th e 'progra m counte r relativ e wit h 
displacement' addressin g mode . The labe l valu e assignmen t i s th e sam e 
as for SECTION . 

OFFSET Defin e offset s 

Format: OFFSE T < a b s e x p > 

To define a  tabl e o f offsets vi a th e D S directive beginnin g a t th e addres s 
<absexp> , yo u us e th e OFFSE T directive . Symbol s define d i n a n 
OFFSET tabl e ar e kep t internally , bu t n o code-producing intruction s o r 
directives ma y appear . T o terminat e a n OFFSE T section , yo u us e a 
RORG, OFFSET, SECTION, or END directive . 

END En d of progra m 

Format: [ < labe l >] EN D 

The EN D directiv e tell s th e assemble r tha t th e sourc e i s finished , an d 
the assemble r ignore s subsequen t sourc e statements . Whe n th e 
assembler encounter s th e EN D directiv e durin g th e firs t pass , i t begin s 
the secon d pass . If , however , i t detect s a n end-of-fil e befor e a n EN D 
directive, i t give s a  warnin g message . I f th e labe l fiel d i s present , the n 
the assemble r assign s th e valu e o f th e curren t progra m counte r t o th e 
label before i t executes the EN D directive . 
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Symbol Definitio n Directive s 

EQU Equat e symbo l valu e 

Format: <  labe l > EQ U < e x p > 

The EQ U directiv e assign s th e valu e o f th e expressio n i n th e operan d 
field, to the symbo l i n the labe l field . Th e valu e assigne d i s permanent , s o 
you may no t define th e labe l anywher e els e in the program . 

Note: Do not inser t forward reference s withi n th e expression . 

EQUR Equat e registe r valu e 

Format: <  label > EQU R <  register > 

This directiv e let s yo u equat e on e o f th e processo r register s wit h a  use r 
symbol. Onl y th e Addres s an d Dat a register s ar e valid , s o specia l 
symbols lik e SR , CCR , an d US P ar e illega l here . Th e registe r i s 
permanent, s o you canno t defin e th e labe l anywher e els e i n th e program . 
The registe r mus t no t b e a  forwar d referenc e t o anothe r EQU R 
statement. Th e assemble r matche s label s define d i n thi s wa y withou t 
distinguishing uppe r an d lowe r case . 
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REG Defin e registe r lis t 

Format: <  label > RE G <  register lis t > 

The RE G directiv e assign s a  valu e t o labe l tha t th e assemble r ca n 
translate int o th e registe r lis t mas k forma t use d i n th e MOVE M 
instruction. <  register l i s t > i s of the for m 

Rl [-R2 J [/R 3 [-R4] ]... 

SET Se t symbol valu e 

Format: <  label > SE T < e x p > 

The SE T directiv e assign s th e valu e o f th e expressio n i n th e operan d 
field t o the symbo l i n th e labe l field . SE T i s identica l t o EQU, apar t fro m 
the fac t tha t th e assignmen t i s temporary . Yo u ca n alway s chang e SE T 
later on in the program . 

Note: Yo u shoul d no t inser t forwar d reference s withi n th e expressio n o r 
refer forwar d t o symbols tha t you defined wit h SET . 
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DC Defin e Constan t 

Format: [ < labe l >] DC[ .<s ize> ] <  lis t > 

The D C directiv e define s a  constan t valu e i n memory . I t ma y hav e an y 
number o f operands, separate d b y commas (,) . The value s i n the lis t mus t 
be capabl e o f bein g hel d i n th e dat a locatio n whos e siz e i s give n b y th e 
size specifie r o n th e directive . If  yo u d o no t giv e a  siz e specifier , D C 
assumes i t i s .W . If  th e siz e i s .B , then ther e i s on e othe r dat a typ e tha t 
can b e used : tha t o f the ASCI I string . Thi s i s an arbitrari l y lon g serie s o f 
ASCII characters , containe d withi n quotatio n marks . A s wit h ASCI I 
literals, i f yo u requir e a  quotatio n mar k i n th e string , the n yo u mus t 
enter two . If the siz e i s .W or .L , then th e assemble r align s th e dat a ont o a 
word boundary . 

DCB Defin e Constan t Bloc k 

Format: [ < labe l >] DCB[.<s ize> ] < a b s e x p > , < e x p > 

You us e th e DC B directiv e t o se t a  numbe r (give n b y < a b s e x p > ) o f 
bytes, words , o r longword s t o th e valu e o f th e expressio n < e x p > . 
DCB. < size > n,ex p i s equivalen t t o repeatin g n  time s th e statemen t 
DC. < size > exp . 
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DS Defin e Storag e 

Format: [ < label >] DS[ .<s ize> ] < a b s e x p > 

To reserv e memor y locations , yo u us e th e D S directive . DS , however , 
does n o initialisation . Th e amoun t o f spac e th e assemble r allocate s 
depends o n th e dat a siz e (tha t yo u giv e wit h th e siz e specifie r o n th e 
directive), an d th e valu e o f th e expressio n i n th e operan d field . Th e 
assembler interpret s thi s a s th e numbe r o f dat a item s o f tha t siz e t o 
allocate. A s wit h DC , if the siz e specifie r i s . W or .L , D S aligns th e spac e 
onto a  wor d boundary . So , DS.W O ha s th e effec t o f alignin g t o a  wor d 
boundary only . I f you do not give a siz e specifier , D S assumes a  defaul t o f 
.W. See CNOP fo r a  more genera l wa y of handling alignment . 

Listing Control Directive s 

PAGE Pag e Thro w 

Format: PAG E 

Unless pagin g ha s bee n inhibited , PAG E advance s th e assembl y listin g 
to th e to p o f th e nex t page . Th e PAG E directiv e doe s no t appea r o n th e 
output listing . 
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LIST Tur n o n Listin g 

Format: LIS T 

The LIS T directiv e tell s th e assemble r t o produc e th e assembl y listin g 
file. Listin g continue s unti l i t encounter s eithe r a n EN D o r a  NOLIS T 
directive. This directiv e i s only activ e whe n th e assemble r i s producing a 
listing file . The LIS T directive doe s no t appear o n the output listing . 

NOLIST Tur n of f Listin g 

Format: NOLIS T 
NOL 

The NOLIS T o r NO L directiv e turn s of f th e productio n o f th e assembl y 
listing file . Listin g cease s unti l th e assemble r encounter s eithe r a n EN D 
or a  LIS T directive . Th e NOLIS T directiv e doe s no t appea r o n th e 
program listing . 

SPC Spac e Blan k Line s 

Format: SP C <  number > 

The SP C directiv e output s th e numbe r o f blan k line s give n b y th e 
operand field , t o the assembl y listing . The SP C directiv e doe s no t appea r 
on the program listing . 
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NOPAGE Tur n of f Pagin g 

Macro Assemble r 

Format: NOPAG E 

The NOPAG E directiv e turn s of f th e printin g o f pag e throw s an d titl e 
headers on the assembly listing . 

LLEN Se t Lin e Lengt h 

Format: LLE N <  number > 

The LLE N directiv e set s th e lin e lengt h o f the assembly listin g file t o th e 
value yo u specifie d i n th e operan d field . Th e valu e mus t li e betwee n 6 0 
and 132 , an d ca n onl y b e se t onc e i n th e program . Th e LLE N directiv e 
does not appear o n the assembly listing . The default i s 13 2 characters . 

PLEN Se t Page Lengt h 

Format: PLE N <  number > 

The PLE N directiv e set s th e pag e lengt h o f th e assembl y listin g fil e t o 
the valu e yo u specifie d i n th e operan d field . Th e valu e mus t li e betwee n 
24 and 100 , and yo u can onl y se t i t once i n the program . Th e defaul t i s 60 
lines. 
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TTL Set Progra m Titl e 

Format: TTL < title string > 

The TT L directiv e set s th e titl e o f the progra m t o th e strin g yo u gav e i n 
the operan d field . Thi s strin g appear s a s th e pag e headin g i n th e 
assembly listing . Th e strin g s tar t s a t th e firs t non-blan k characte r afte r 
the TTL, and continue s unti l th e end of line. I t mus t no t be longer tha n 4 0 
characters i n length . Th e TT L directiv e doe s no t appea r o n th e progra m 
listing. 

NOOBJ Disabl e Objec t Cod e Generatio n 

Format: NOOB J 

The NOOB J directiv e disable s th e production o f the object code file a t th e 
end o f assembly . Thi s directiv e disable s th e productio n o f th e cod e file , 
even i f you specified a  file nam e whe n you called th e assembler . 

FAIL Generat e a  user erro r 

The FAIL directive tell s the assembler t o flag a n erro r fo r thi s inpu t line . 

FORMAT N o actio n 

Format: FORMA T 

The assemble r accept s thi s directiv e bu t take s n o actio n o n receivin g it . 
FORMAT i s included fo r compatibility wit h othe r assemblers . 

Format: FAIL 
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NOFORMAT N o action 

Macro Assemble r 

Format: NOFORMA T 

The assemble r accept s thi s directiv e bu t take s n o action o n receivin g it . 
NOFORMAT i s included fo r compatibility wit h other assemblers . 

Conditional Assembly Directive s 

CNOP Conditiona l NO P 

Format: [ < label >] CNO P <  number > ,< numbe r > 

This directiv e i s a n extensio n fro m th e Motorol a standar d an d allow s a 
section of code to be aligned o n any boundary . I n particular , i t allows an y 
data structur e o r entry poin t t o be aligned t o a lon g word boundary . 

The firs t expressio n represent s a n offset , whil e th e secon d expressio n 
represents th e alignmen t require d fo r th e base . The code is aligned t o th e 
specified offse t fro m th e neares t require d alignmen t boundary . Thu s 

CNOP 0, 4 

aligns code to the nex t lon g word boundary whil e 

CNOP 2, 4 

aligns cod e t o th e wor d boundar y 2  byte s beyon d th e neares t lon g wor d 
aligned boundary . 
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IFEQ Assemble i f expresion =  0 
IFNE Assemble i f expression <  >  0 
IFGT Assemble i f expression >  0 
IFGE Assemble i f expression >  = 0 
IFLT Assemble i f expression <  0 
IFLE Assemble i f expression <  = 0 

Format: IFxx < a b s e x p > 

You us e th e IFx x rang e o f directive s t o enabl e o r disabl e assembly , 
depending o n th e valu e o f th e expressio n i n th e operan d field . I f th e 
condition i s no t TRU E (fo r example , IFE Q 2 + 1) , assembly cease s (tha t 
is, i t i s disabled) . Th e conditiona l assembl y switc h remain s activ e unti l 
the assemble r find s a  matchin g END C statement . Yo u ca n nes t 
conditional assembl y switche s arbitrarily , terminatin g eac h leve l o f 
nesting wit h a  matching ENDC . 

IFC Assembl e i f strings ar e identica l 
IFNC Assembl e i f strings ar e no t identica l 

Format: IF C <  string > ,< strin g > 
IFNC <  string > ,< strin g > 

The string s mus t b e a  serie s o f ASCI I character s enclose d i n singl e 
quotes, fo r example , 'FOO ' or "  (the empt y string) . I f the condition i s no t 
TRUE, assembl y cease s (tha t is , i t i s disabled) . Agai n th e conditiona l 
assembly switc h remain s activ e unti l th e assemble r find s a  matchin g 
ENDC statement . 
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IFD Assembl e i f symbol define d 
IFND Assembl e i f symbol no t define d 

Format: IF D <  symbol nam e > 
IFND < s y m b o l n a m e > 

Depending o n whethe r o r no t yo u hav e alread y define d th e symbol , th e 
assembler enable s or disables assembly unti l i t finds a  matchin g ENDC . 

ENDC En d conditional assembl y 

Format: END C 

To terminate a  conditional assembly , you us e th e END C directive , se t u p 
with any of the 8  IFxx directives above. ENDC matche s the mos t recentl y 
encountered conditio n directive . 

Macro Directive s 

MACRO Star t a  macro definitio n 

Format: <  label > MACR O 

MACRO introduce s a  macr o definition . END M terminate s a  macr o 
definition. Yo u mus t provid e a  label , whic h th e assemble r use s a s th e 
name o f th e macro ; subsequen t use s o f tha t labe l a s a n operan d expan d 
the content s o f the macr o an d inser t the m int o th e sourc e code . A  macr o 
can contai n an y opcode , mos t assemble r directives , o r an y previousl y 
defined macro . A  plus (  + )  sign i n th e listing , mark s an y cod e generate d 
by macr o expansion . Whe n yo u us e a  macr o name , yo u ma y appen d a 
number o f arguments, separate d b y commas. I f the argumen t contain s a 
space (fo r example , a  strin g containin g a  space ) the n yo u mus t enclos e 
the entire argumen t withi n <  (les s than) and >  (greate r than ) symbols . 
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The assembler store s u p and save s th e sourc e cod e tha t yo u ente r (afte r a 
MACRO directiv e an d befor e a n E N DM directive ) a s th e content s o f th e 
macro. Th e cod e ca n contai n an y norma l sourc e code . I n addition , th e 
symbol \  (backslash ) ha s a  specia l meaning . Backslas h followe d b y a 
number n  indicates tha t th e valu e o f the nt h argumen t i s to inserte d int o 
the code . I f th e nt h argumen t i s omitte d the n nothin g i s inserted . 
Backslash followe d b y the symbo l '@ ' tells th e assemble r t o generate th e 
text '.nnn' , wher e nn n i s th e numbe r o f time s th e \ @ combinatio n ha s 
been encountered . Thi s i s normall y use d t o generat e uniqu e label s 
within a  macro . 

You ma y no t nes t macr o definitions , tha t is , yo u canno t defin e a  macr o 
within a  macro , althoug h yo u ca n cal l a  macr o yo u previousl y defined . 
There i s a  limi t t o th e leve l o f nestin g o f macr o calls . Thi s limi t i s 
currently se t a t ten . 

Macro expansio n stop s whe n th e assemble r encounter s th e en d o f th e 
stored macro text , or when i t finds a  MEXI T directive . 

NARG Specia l symbo l 

Format: NAR G 

The symbo l NAR G i s a  specia l reserve d symbo l an d th e assemble r 
assigns i t th e inde x o f th e las t argumen t passe d t o th e macr o i n th e 
parameter lis t (eve n nulls) . Outside o f a macro expansion, NAR G has th e 
value 0 . 

ENDM Terminat e a  macro definitio n 

Format: END M 

This terminates a  macro definition introduce d b y a MACR O directive . 
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External Symbol s 

XDEF Defin e a n interna l labe l a s an externa l entr y 
point 

Format: XDE F < l a b e l > [ ,<label>. . . ] 

One o r mor e absolut e o r relocatabl e label s ma y follo w th e XDE F 
directive. Eac h labe l define d her e generate s a n externa l symbo l 
definition. Yo u ca n mak e reference s t o th e symbo l i n othe r module s 
(possibly fro m a  high-leve l language ) an d satisf y th e reference s wit h a 
linker. If  yo u us e thi s directiv e o r XREF , the n yo u canno t directl y 
execute th e code produced by the assembler . 

4-33 

MEXIT Exi t from macr o expansio n 

Format: MEXI T 

You us e thi s directiv e t o exi t fro m macr o expansio n mode , usuall y i n 
conjunction wit h th e IFE Q an d IFN E directives . I t allow s conditiona l 
expansion o f macros . Onc e i t ha s execute d th e directive , th e assemble r 
stops expandin g th e curren t macr o a s thoug h ther e wer e n o more store d 
text to include . 
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XREF Define a n externa l nam e 

Format: XREF < l a b e l > [ ,<label>. . . ] 

One o r mor e label s tha t mus t no t hav e bee n define d elsewher e i n th e 
program follo w th e XRE F directive . Subsequen t use s o f the labe l tel l th e 
assembler t o generat e a n externa l referenc e fo r tha t label . Yo u us e th e 
label a s i f i t referre d t o a n absolut e o r relocatabl e valu e dependin g o n 
whether th e matchin g XDE F referre d t o a n absolut e o r relocatabl e 
symbol. 

The actua l valu e use d i s filled i n from anothe r modul e b y th e linker . Th e 
linker als o generate s an y relocatio n informatio n tha t ma y b e required i n 
order fo r th e resulting cod e to be relocatable . 

External symbol s ar e normall y use d a s follows . T o specif y a  routin e i n 
one progra m segmen t a s a n externa l definition , yo u plac e a  labe l a t th e 
start o f the routine an d quot e th e labe l afte r a n XDE F directive . Anothe r 
program ma y cal l tha t routin e i f i t declare s a  labe l vi a th e XRE F 
directive an d the n jumps t o the labe l so declared . 
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General Directive s 

Macro Assemble r 

INCLUDE Inser t an externa l fil e 

Format: INCLUD E " < f i l e n a m e > " 

The INCLUD E directiv e allow s th e inclusio n o f externa l file s int o th e 
program source . Yo u se t u p th e fil e tha t INCLUD E insert s wit h th e 
string descripto r i n th e operan d field . Yo u can nes t INCLUD E directive s 
up t o a  dept h o f three , enclosin g th e fil e name s i n quote s a s shown . 
INCLUDE i s especially usefu l whe n you requir e a  standar d se t o f macr o 
definitions o r EQUs in several programs . 

You can plac e th e definition s i n a  singl e fil e an d the n refe r t o them fro m 
other programs wit h a  suitabl e INCLUDE . I t i s often convenien t t o plac e 
NOLIST an d LIS T directive s a t th e hea d an d tai l o f file s yo u inten d t o 
include vi a INCLUDE . Tripo s searche s fo r th e fil e specificatio n firs t i n 
the curren t directory , the n i n eac h subsequen t director y i n th e lis t yo u 
gave in the IN C option . 

MASK2 N o actio n 

Format: MASK 2 

The assemble r accept s th e MASK 2 directive , bu t i t take s n o actio n o n 
receiving it . 
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IDNT Nam e progra m uni t 

Format: IDN T <  string > 

A progra m unit , whic h consist s o f on e o r mor e sections , mus t hav e a 
name. Usin g th e IDN T directive , yo u ca n defin e a  nam e consistin g o f a 
string optionally enclose d i n double quotes . If  the assemble r doe s no t fin d 
a IDN T directive, i t outputs a  program uni t nam e tha t i s a nul l string . 
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Chapter 5: The Linker 

This chapte r describe s th e Tripo s Linker . Th e Tripo s Linke r produce s a 
single binar y loa d fil e fro m on e o r mor e inpu t files . I t ca n als o produc e 
overlaid programs . 
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5.1 Introduction 
ALINK produce s a  singl e binar y outpu t fil e from on e or more inpu t files . 
These inpu t files , know n a s objec t files , ma y contai n externa l symbo l 
information. T o produce objec t files , yo u us e your assemble r o r languag e 
translator. Befor e producin g th e output , o r loa d file , th e linke r resolve s 
all references t o symbols . 

The linke r can also produce a  link ma p and symbo l cross reference table . 

Associated wit h th e linke r i s a n overla y supervisor . Yo u ca n us e th e 
overlay superviso r t o overla y program s writte n i n a  variet y o f 
languages. Th e linke r produce s loa d file s suitabl e fo r overlayin g i n thi s 
way. 

You can drive th e linke r i n two ways : 

1. fro m a  Comman d line . Yo u ca n specif y mos t o f th e informatio n 
necessary fo r runnin g th e linke r i n the command parameters . 

2. fro m a  Paramete r file . A s a n alternative , i f a  progra m i s bein g 
linked repetitively , yo u ca n us e a  paramete r fil e t o specif y al l th e 
data fo r th e linker . 

These two methods can take three types of input files : 

1. Primar y binar y input . Thi s refer s t o one o r mor e objec t file s tha t 
form th e initia l binar y inpu t t o th e linker . Thes e file s ar e alway s 
output t o the loa d file, and th e primary inpu t mus t no t be empty . 

2. Overla y files . I f overlaying , th e primar y inpu t form s th e roo t o f 
the overla y tree , an d th e overla y file s for m th e res t o f th e 
structure. 
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3. Libraries . This refer s t o specified cod e tha t th e linke r incorporate s 
automatically. Librarie s ma y b e residen t o r scanned . A  residen t 
library i s a  loa d fil e whic h ma y b e residen t i n memory , o r loade d 
as par t o f the 'librar y open ' call i n the operating system . A  scanned 
library i s a n objec t fil e withi n a n archiv e forma t file . Th e linke r 
only load s the fil e i f there ar e an y outstandin g externa l reference s 
to the library . 

The linke r work s i n tw o passes . 

1. I n th e first  pass , th e linke r read s al l th e primary , librar y an d 
overlay files,  an d record s th e cod e segment s an d externa l symbo l 
information. A t th e en d o f th e first  pass , th e linke r output s th e 
map and cross reference table , if required . 

2. I f you specify a n outpu t file , the n th e linke r makes th e second pas s 
through th e input . Firs t i t copie s th e primar y inpu t files  t o th e 
output, resolvin g symbo l reference s i n th e process , an d the n i t 
copies ou t th e require d librar y cod e segment s i n th e sam e way . 
Note tha t th e librar y cod e segment s for m par t o f th e roo t o f th e 
overlay tree . Next , th e linke r produce s dat a fo r th e overla y 
supervisor, an d finally  output s th e overlay files. 

In th e first  pass , afte r readin g th e primar y an d overla y inpu t files,  th e 
linker inspect s it s tabl e o f symbols , an d i f ther e ar e an y remainin g 
unresolved references , i t read s th e files,  i f any, tha t yo u specifie d a s th e 
library input . Th e linke r the n mark s an y cod e segment s containin g 
external definition s fo r thes e unresolve d reference s fo r subsequen t 
inclusion i n th e loa d file.  Th e linke r onl y include s thos e librar y cod e 
segments tha t yo u have referenced . 
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5.2 Using the Linker 
To use th e linker , yo u mus t kno w th e comman d syntax , th e typ e o f inpu t 
and outpu t tha t th e linke r uses , an d th e possibl e error s tha t ma y occur . 
These are explained here . 

5.2.1 Command Lin e Syntax . 

The ALINK comman d ha s the following parameters : 

ALINK [FRO M j  ROOT] files  [T O file]  [WITH fil e I 
[VER file]  [LIBRAR Y |  LIB files]  [MA P file] 
[XREF file]  [WIDT H n ] [SMALL] 

where 'file ' mean s a  singl e file  name , 'files ' mean s zer o o r mor e file 
names, separated b y a comma or plus sign, and 'n ' is an integer . 

The keyword templat e i s 

"FROM = ROOT,TO/K,WITH/K,VER/K,LIBRARY =  LIB/K , 
MAP/K,XREF/K,WIDTH/K,SMALL/S" 

The following are examples of valid uses of the ALINK command : 

ALINK a 
ALINK ROO T a+b+c+ d MA P map-fil e WIDT H 12 0 
ALINK a,b, c T O output LIBRAR Y :f1ib/1ib,obj/newli b 

When yo u giv e a  lis t o f files,  th e linke r read s the m i n th e orde r yo u 
specify. 

The parameters hav e the following meanings : 

FROM: specifie s th e objec t files  tha t yo u wan t a s th e primar y 
binary input . Th e linke r alway s copie s th e content s o f 
these file s t o th e loa d file  t o form par t o f the overla y root . 
At leas t on e primar y binar y inpu t file  mus t b e specified . 
ROOT is a synonym fo r FROM . 
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TO: 
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specifies th e destinatio n fo r th e loa d file . I f this paramete r 
is not given, the linke r omit s th e second pass . 

WITH: specifie s file s containin g th e linke r parameters , fo r 
example, normal comman d lines . Usually you only use on e 
file here , but , fo r completeness , yo u ca n giv e a  lis t o f files . 
Note tha t parameter s o n th e comman d lin e overrid e thos e 
in WIT H files . Yo u can fin d a  ful l descriptio n o f the synta x 
of these files i n section 5.2. 2 o f this manual . 

VER: specifie s th e destinatio n o f message s fro m th e linker . If 
you d o no t specif y VER , th e linke r send s al l message s t o 
the standard outpu t (usuall y th e terminal) . 

LIBRARY: specifie s th e file s tha t yo u wan t t o b e scanne d a s th e 
library. Th e linke r include s onl y reference d cod e 
segments. LI B is a valid alternative fo r LIBRARY . 

MAP: specifie s th e destination o f the lin k map . 

XREF: specifie s th e destination o f the cross reference output . 

WIDTH: specifie s th e outpu t widt h tha t th e linke r ca n us e whe n 
producing th e lin k ma p an d cros s referenc e table . Fo r 
example, i f you sen d outpu t t o a printer, yo u may nee d thi s 
parameter. 

SMALL optimize s th e us e o f spac e durin g linking . I f you us e thi s 
switch, the n yo u mus t sacrific e speed ; SMAL L ma y us e 
less spac e tha n usual , bu t i t i s slow . Yo u woul d us e 
SMALL i f you r previou s at temp t t o lin k faile d throug h 
lack of memory . 
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5.2.2 WITH File s 

Linker 

WITH file s contai n parameter s fo r th e linker . Yo u us e the m t o sav e 
typing a long and complex ALIN K comman d lin e many times . 

A WIT H fil e consist s o f a  serie s o f parameters , on e pe r line , eac h 
consisting o f a keywor d followe d b y data . Yo u can terminat e line s wit h a 
semicolon (;) , wher e th e linke r ignore s th e res t o f the line . Yo u can the n 
use th e res t o f th e lin e afte r th e semicolo n t o includ e a  comment . Th e 
linker ignore s blank lines . 

The keyword s available ar e a s follows : 

FROM (o r ROOT) file s 
TO fil e 
LIBRARY file s 
MAP [file ] 
XREF [file ] 
OVERLAY 
tree specificatio n 
# 
WIDTH n 

where 'file ' i s a  singl e filename , 'files ' i s one o r mor e filenames , '[file] ' i s 
an optiona l filename , an d 'n ' i s a n integer . Yo u ma y us e a n asteris k 
symbol (* ) t o spli t lon g lines ; placin g on e a t th e en d o f a  lin e tell s th e 
printer t o rea d th e nex t lin e a s a  continuatio n line . I f the filenam e afte r 
MAP o r XRE F i s omitted , th e outpu t goe s t o th e VE R fil e (th e termina l 
by default) . 

Parameters o n th e comman d lin e overrid e thos e i n a  WIT H file , s o tha t 
you can mak e smal l variation s on standard link s by combining comman d 
line parameter s an d WIT H files . Similarly , i f yo u specif y a  paramete r 
more than once in WITH files , the linke r use s the firs t occurrence . 

Note: I n th e secon d exampl e below , thi s i s tru e eve n i f th e firs t valu e 
given to a parameter i s null . 
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Examples o f WITH file s an d th e corresponding ALIN K calls : 

ALINK WIT H link-fil e 

where 'link-file ' contain s 

FROM obj/main,obj/ s 
TO bin/tes t 
LIBRARY obj/li b 
MAP 
XREF x o 

is the same as specifyin g 

ALINK FRO M obj/main,obj/ s T O bin/tes t 
LIBRARY obj/li b XRE F x o 

The comman d 

ALINK WITH lki n LIBRAR Y " " 

where 'lkin ' contain s 

FROM bin/prog,bin/sub s 
LIBRARY nag/fortli b 
TO linklib/pro g 

is the same a s the command lin e 

ALINK FRO M bin/prog,bin/sub s T O linklib.pro g 

Note: I n th e exampl e above , th e nul l paramete r fo r LIBRAR Y o n th e 
command lin e override s th e valu e 'nag/fortlib ' i n th e WIT H file , an d s o 
the linker does not read any libraries . 
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5.2.3 Errors and Other Exception s 

Various error s ca n occu r whil e th e linke r i s running . Mos t o f th e 
messages ar e self-explanator y an d refe r t o th e failur e t o open files , o r t o 
errors i n comman d o r binar y fil e format . Afte r a n error , th e linke r 
terminates a t once . 

There ar e a  fe w message s tha t ar e warning s only . Th e mos t importan t 
ones refe r t o undefine d o r multiply-define d symbols . Th e linke r shoul d 
not terminate afte r receivin g a  warning . 

If an y undefine d symbol s remai n a t th e en d o f th e firs t pass , th e linke r 
produces a  warning , an d output s a  tabl e o f suc h symbols . Durin g th e 
second pass , reference s t o thes e symbol s becom e reference s t o locatio n 
zero. 

If th e linke r find s mor e tha n on e definitio n o f a  symbo l durin g th e firs t 
pass, i t put s ou t a  warning , an d ignore s th e late r definition . Th e linke r 
does not produc e thi s messag e i f the secon d definitio n occur s i n a  librar y 
file, s o tha t yo u ca n replac e librar y routine s withou t i t producin g 
spurious messages . A  seriou s erro r follow s i f th e linke r find s 
inconsistent symbo l references , an d linkin g the n terminate s a t once . 

Since th e linke r onl y use s th e firs t definitio n o f an y symbol , i t i s 
important tha t yo u understan d th e followin g orde r i n whic h file s ar e 
read. 

1. Primary (FRO M or ROOT) input . 
2. Overlay files . 
3. LIBRARY files . 

Within each group , the linker read s th e file s i n the order tha t yo u specif y 
in the file  list . Thus definitions i n the primary inpu t override thos e in th e 
overlay files,  an d those in the librarie s hav e lowes t priority . 
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5.2.4 MA P and XREF Outpu t 

The lin k map , whic h th e linke r produce s afte r th e firs t pass , list s al l th e 
code segments tha t th e linke r outpu t t o the loa d file i n the secon d pass , i n 
the order tha t the y mus t b e written . 

For eac h cod e segment , th e linke r output s a  header , s tart in g wit h th e 
name o f th e fil e (truncate d t o eigh t letters) , th e cod e segmen t referenc e 
number, th e typ e (tha t is , data, code , bss , o r COMMON) , an d size . I f th e 
code segmen t wa s i n a n overla y file , th e linke r als o give s th e overla y 
level and overlay ordinate . 

After th e header , th e linke r print s eac h symbo l define d i n th e cod e 
segment, togethe r wit h it s value . I t print s th e symbol s i n ascendin g 
order of their values , appending an asterisk (* ) to absolute values . 

The valu e o f th e WIDT H paramete r determine s th e numbe r o f symbol s 
printed pe r line . I f this i s too small , the n th e linke r print s one symbo l o n 
each line . 

The cros s referenc e outpu t als o list s eac h cod e segment , wit h th e sam e 
header a s in the map . 

The heade r i s followe d b y a  lis t o f th e symbol s wit h thei r references . 
Each referenc e consist s o f a  pai r o f integers , givin g th e offse t o f th e 
reference an d th e numbe r o f th e cod e segmen t i n whic h i t occurs . Th e 
code segment numbe r refer s t o the number give n i n each header . 
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5.3 Overlaying 

Linker 

The automati c overla y syste m provide d b y th e linke r an d th e overla y 
supervisor allow s program s t o occup y les s memor y whe n running , 
without any alterations t o the program structure . 

When usin g overlaying , yo u shoul d conside r th e progra m a s a  tre e 
structure. Tha t is , with th e roo t of the tre e a s th e primar y binar y input , 
together wit h librar y cod e segment s an d COMMO N blocks . Thi s roo t i s 
always residen t i n memory . Th e overla y file s the n for m th e othe r node s 
of the tree , according to specifications i n the OVERLA Y directive . 

The outpu t fro m th e linke r whe n overlaying , a s i n th e usua l case , i s a 
single binar y file , whic h consist s o f al l th e cod e segments , togethe r wit h 
information givin g th e locatio n withi n th e fil e o f each nod e of the overla y 
tree. Whe n yo u loa d th e progra m onl y th e roo t i s brough t int o memory . 
An overla y superviso r take s car e o f loadin g an d unloadin g th e overla y 
segments automatically . Th e linke r include s thi s overla y superviso r i n 
the outpu t fil e produce d fro m a n lin k usin g overlays . Th e overla y 
supervisor i s invisible t o the program running . 

5.3.1 OVERLAY Directiv e 

To specif y th e tre e structur e o f a  progra m t o th e linker , yo u us e th e 
OVERLAY directive . Thi s directiv e i s exceptiona l i n tha t yo u ca n onl y 
use i t i n WIT H files . A s with othe r parameters , th e linke r use s th e firs t 
OVERLAY directive you give it . 

The format o f the directive i s 

OVERLAY 
Xfiles 

# 

Note: The overlay directiv e ca n spa n man y lines . The linke r recognize s a 
hash (shar p sign '#' ) or the end-of-file a s a  terminator fo r th e directive . 
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Each lin e afte r OVERLA Y specifie s on e node of the tree , and consist s o f a 
count X  and a  file list . 

The leve l o f a nod e specifie s it s 'depth ' in the tree , start ing a t zero , whic h 
is th e leve l o f th e root . Th e count , X , give n i n th e directive , consist s o f 
zero or more asterisks , and th e overlay leve l of the node i s given by X + 1 . 

As wel l a s th e level , each nod e othe r tha n th e roo t ha s a n ordinat e value . 
This refer s t o th e orde r i n whic h th e linke r shoul d rea d th e descendent s 
of each node, and start s a t 1 , for th e firs t 'offspring ' o f a parent node . 

Note: Ther e ma y b e node s wit h th e sam e leve l an d ordinate , bu t wit h 
different parents . 

While readin g th e OVERLA Y directive , th e linke r remember s th e 
current level , and , fo r eac h ne w node , compare s th e leve l specifie d wit h 
this value . I f less, then th e ne w nod e i s a  descenden t o f a previou s one . If 
equal, th e ne w nod e ha s th e sam e paren t a s th e curren t one . If  greater , 
the ne w nod e i s a  direc t descendan t o f th e curren t one , an d s o th e ne w 
level must be one greater tha n th e current value . 

A number o f examples ma y hel p to clarify this : 

Directive Leve l Ordinate Tree 

OVERLAY 
a 
b 
c 
# 

ROOT 

/ l \ 
a b  c 

OVERLAY 
a 
b 
*c 
*d 

1 
1 
2 
2 

ROOT 

A 
a b 

/ I 
c d 
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OVERLAY -ROOT-
a 1 1 / /|\ \ 
b 1 2 / /  1  \ \ 
*c 2 1 a b  e  f 1 
*d 2 2 / I / l \ 
e 1 3 c d  g  h  k 
f 1 4 / I 
*g 2 1 i j 
*h 2 2 
* * i 3 1 

* * j 3 2 
*k 2 3 
1 1 5 

Figure 5- A 

The leve l an d ordinat e value s give n abov e refe r t o th e nod e specifie d o n 
the sam e line . Not e tha t al l th e file s give n i n th e example s abov e coul d 
have bee n fil e lists . Singl e letter s ar e fo r clarity . Fo r example , Figur e 
5-B 

ROOT b i n / m a i n a a a 
OVERLAY 
b i n / m a i n b b b , b i n / m a i n c c c , b i n / m a i n d d d 
* b i n / m a k e r e a l 
* b i n / t r b b l o c k , b i n / t r a n s i n t , b i n / t r a n s r * 

b i n / t r a n s r i 
b i n / o u t c o d e 
# 

Figure 5- B 

specifies th e tree i n the following figure : 
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bin/ma inaaa 

A 
/ \ 

/ \ 
/ \ 

/ \ 
/ \ 

bin/mainbbb bin/outcod e 
bin/mainccc 
bin/mainddd 

A 
/ \ 

/ \ 
/ \ 

/ \ 
/ \ 

bin/makereal bin/trbbloc k 
bin/transint 
bin/transr 
bin/transri 

Figure 5- C 

During linking , th e linke r read s th e overla y file s i n th e orde r yo u 
specified i n th e directive , lin e b y line . The linke r preserve s thi s orde r i n 
the ma p an d cros s referenc e output , an d s o you can deduce th e exac t tre e 
structure fro m th e overla y leve l an d ordinat e th e linke r print s wit h eac h 
code segment . 

5.3.2 References To Symbol s 

While linkin g a n overlai d program , th e linke r check s eac h symbo l 
reference fo r validity . 

Suppose tha t th e reference i s in a tree node R, and th e symbol i n a node S . 
Then th e referenc e i s legal i f one of the following i s true : 
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References o f th e thir d typ e abov e ar e know n a s overla y references . I n 
this case , th e linke r enter s th e overla y superviso r whe n th e progra m i s 
run. Th e overla y superviso r the n check s t o se e i f th e cod e segmen t 
containing th e symbo l i s alread y i n memory . If  not , firs t th e cod e 
segment, i f any , a t thi s level , an d al l it s descendent s ar e unloaded , an d 
then the node containing th e symbol i s brought int o memory. An overlai d 
code segmen t return s directl y t o it s caller , an d s o i s no t unloade d fro m 
memory unti l anothe r nod e is loaded on top of it . 

For example, suppose tha t th e tre e is : 

A 
/ I 

/ I 
B C 

/l\ 
/ I \ 

D E  F 

When th e linke r firs t load s th e program , onl y A  i s in memory . Whe n th e 
linker find s a  referenc e i n A  to a  symbo l i n B , i t load s an d enter s B . I f B 
in tur n call s D  then agai n a  ne w nod e i s loaded . Whe n B  return s t o A , 
both B  and D  are lef t i n memory , an d th e linke r doe s no t reloa d the m i f 
the progra m require s the m later . No w suppos e tha t A  call s C . Firs t th e 
linker unload s th e cod e segment s tha t i t doe s no t require , an d whic h i t 
may overwrite . I n this case , these ar e B  and D . Once i t ha s reclaime d th e 
memory fo r these , the linke r can load C. 

Thus, whe n th e linker execute s a  given node , all the node' s 'ancestors' , u p 
to the roo t are i n memory, and possibly some of its descendents . 
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a. R  and S  are th e same node , 
b. R  is a descendent o f S, or 
c. R  is the parent o f S. 
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5.3.3 Cautionary Point s 
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The linke r assume s tha t al l overla y reference s ar e jumps o r subroutin e 
calls, an d route s the m throug h th e overla y supervisor . Thus , you shoul d 
not use overlay symbol s a s data labels . 

Try t o avoi d impur e cod e whe n overlayin g becaus e th e linke r doe s no t 
always loa d a nod e tha t i s fresh fro m th e loa d file . 

The linke r give s eac h symbo l tha t ha s a n overla y referenc e a n overla y 
number. I t uses thi s value , which i s zero or more , to construct th e overla y 
supervisor entr y labe l associate d wit h tha t symbol . Thi s labe l i s o f th e 
form 'OVLYnnnn' , wher e nnn n i s th e overla y number . Yo u shoul d no t 
use symbols with thi s format elsewhere . 

The linke r gather s togethe r al l progra m section s wit h th e sam e sectio n 
name. I t does thi s so that i t can the n loa d the m togethe r i n memory . 
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5.4 Error Codes and Messages 

These error s shoul d b e rare . If  they d o occur, th e erro r i s probably i n th e 
compiler an d no t in your program . However , you should firs t chec k t o se e 
that yo u sen t th e linke r a  prope r progra m (fo r example , a n inpu t 
program mus t hav e a n introductor y progra m uni t tha t tell s th e linke r t o 
expect a program) . 

Invalid Object Modules 

2 Invali d us e of overlay symbo l 
3 Invali d us e of symbol 
4 Invali d us e of common 
5 Invali d us e of overlay referenc e 
6 Non-zer o overlay referenc e 
7 Invali d externa l bloc k relocatio n 
8 Invali d bs s relocatio n 
9 Invali d progra m uni t relocatio n 
10 Ba d offset durin g 32 bit relocatio n 
11 Ba d offset durin g 16/ 8 bit relocatio n 
12 Ba d offset wit h 3 2 bit referenc e 
13 Ba d offset wit h 16/ 8 bit referenc e 
14 Unexpecte d en d of fil e 
15 Hunk.en d missin g 
16 Invali d terminatio n o f fil e 
17 Prematur e terminatio n o f fil e 
18 Prematur e terminatio n o f fil e 

Internal Error s 

19 Invali d typ e in hunk lis t 
20 Interna l erro r durin g librar y sca n 
21 Invali d argument freevecto r 
22 Symbo l no t defined i n second pas s 
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Chapter 6: The System Debugger - DEBUG 

This chapte r describe s th e us e o f th e Tripo s syste m debugger . Thi s i s a 
resident tas k tha t ca n b e use d t o inspec t an d alte r store , t o se t 
breakpoints, an d to single step through a  program . 
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6.1 Debugging 
The DEBU G tas k i n Tripos let s you monito r an d modif y th e cod e or dat a 
of any othe r tas k i n th e system , o r o f the kerne l o r devic e drivers . I t ha s 
facilities fo r debuggin g use r programs , an d als o fo r handlin g aborts , 
whether the y occu r i n a tas k whic h i s regarded a s a  user program , o r on e 
of the standard syste m tasks . 

DEBUG ca n wor k i n on e o f two modes : a s a  Tripo s tas k communicatin g 
with th e use r vi a th e console handle r i n the norma l way , or in standalon e 
mode wit h machin e interrupt s turne d off , drivin g th e consol e keyboar d 
and outpu t devic e directly . Yo u ente r DEBU G Tas k mod e b y pressin g 
CTRL-P unti l you selec t Task 2 . Eac h tim e you press CTRL-P, you selec t 
the next availabl e tas k (process) ; if you find tha t yo u have selected a  tas k 
that yo u do not want , the n yo u can pres s CTRL- P again t o select th e nex t 
task, an d s o on . Yo u ente r DEBU G standalon e mod e whil e handlin g a n 
abort o r breakpoint ; thi s mean s tha t th e norma l actio n o f Tripo s i s 
suspended unti l you give a C or H  command . 

Aborts ar e th e genera l nam e give n t o exceptiona l condition s i n Tripos . 
They ma y arise from a n exception o r TRAP instruction ; i n particular th e 
Tripos routin e ABOR T cause s a  TRA P 1  instruction an d henc e a n entr y 
to DEBU G i n standalon e mode . Man y interna l Tripo s routine s cal l 
ABORT i f somethin g unexpecte d happen s -  fo r example , th e librar y 
routine SENDPK T abort s i f a  packe t othe r tha n th e on e tha t i t wa s 
expecting returns . I n thi s cas e th e argumen t t o ABOR T i s passe d t o 
DEBUG an d printe d ou t a s par t o f th e abor t message . A  valu e i s als o 
passed whe n a n exceptio n occur s -  for example , a  bu s erro r (normall y a n 
invalid pointer) . 

When yo u ente r DEBU G i n th e standalon e mode , DEBU G display s a 
standard messag e o f the form : 

!! ABORT Tn: rc messag e 

where n  i s the tas k numbe r o f the abortin g task , o r 0  i f the idl e tas k wa s 
running (normall y a n abor t i n a n interrup t handler) , o r - 1 i f a sectio n o f 
the machin e cod e kerne l wa s running . Th e reaso n fo r th e abor t i s give n 
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6.2 Examining Store 
Store ca n b e examine d i n a  numbe r o f ways . Th e genera l for m fo r a 
location i n memor y i s a  lette r followe d b y a  number . Absolut e stor e 
locations ca n b e examine d b y usin g th e comman d lette r 'A ' o r 'a ' (al l 
command letter s ca n b e entere d i n uppe r o r lowe r case ) Th e numbe r 
following refer s t o the BCP L memor y address . Thu s 

A256 

refers t o th e stor e locatio n wit h th e BCP L addres s 256 . A s BCP L 
addresses ar e fou r time s smalle r tha n machin e addresses , th e actua l 
byte addres s o f tha t locatio n i s 1024 . Byt e addresse s ca n b e specifie d 
instead, i f required, wit h th e command lette r 'M' . Thu s 

M1024 

refers t o the same location . 

Hexadecimal notatio n ca n b e use d i f required ; i n thi s cas e th e 
hexadecimal numbe r mus t b e preface d b y th e symbo l '# ' . Thi s notatio n 
can b e use d anywher e a  numbe r i s expected , s o th e stor e locatio n abov e 
can also be referenced wit h th e synta x 

A #10 0 

or 
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by r c (retur n code) , whic h i s eithe r th e argumen t passe d t o ABORT o r a 
number specifi c t o the exception condition . Th e Tripo s comman d FAUL T 
rc gives more informatio n abou t th e meanin g o f the numbers . 

The DEBU G tas k ma y b e entered i n normal , tas k mod e b y selecting tas k 
2 wit h CTRL-P . I n thi s case , yo u ma y us e th e RUBOU T ke y (DE L o r 
BACKSPACE) an d an y consol e handle r escapes ; input i s not transmitte d 
to DEBU G unti l ES C o r RETUR N i s pressed . I n standalon e mod e 
commands ar e entere d a t onc e an d RUBOU T discard s th e curren t 
command an d displays'??' . 
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M#400 

Notice tha t space s betwee n th e comman d lette r an d th e argumen t ar e 
optional. 

The above mechanism allow s a  stor e locatio n t o be specified, bu t does no t 
actually prin t ou t th e dat a store d there . I t merel y cause s DEBU G t o 
remember th e valu e specifie d a s th e 'curren t expression' . Th e valu e o f 
the curren t expressio n ca n b e examine d a t an y tim e wit h th e comman d 
' = '. Thi s comman d display s th e valu e o f th e curren t expression , i f on e 
exists; otherwis e i t give s a n error . DEBU G indicate s al l error s b y 
reflecting tw o question marks: '??' . 

It i s commo n t o se t th e curren t locatio n an d examin e th e content s a s a 
sequence o f command s o n a  singl e line , bu t thi s i s no t compulsory . Fo r 
example, 

A256 = 

sets th e curren t expressio n t o th e content s o f th e locatio n wit h BCP L 
address 256 , and the n displays th e valu e out . Othe r command s (whic h d o 
not alte r th e valu e o f th e curren t expression ) ma y b e inserte d betwee n 
the setting and examining a s follows : 

A256 
... som e other comman d 

It i s common t o wan t t o loo k a t a  numbe r o f store locations , and thi s ca n 
be don e wit h th e T  command . Th e T  comman d take s a s a n argumen t a 
number tha t indicate s th e numbe r o f location s t o b e type d out . Th e 
command start s a t th e curren t expressio n an d doe s no t alte r th e curren t 
expression. Thu s 

A256 T2 0 

types th e content s o f locatio n A256 , A25 7 an d s o o n u p t o A275 . A s th e 
current locatio n is not altered, yo u can also give the commands : 
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A256 
T20 
T10 

This sequenc e o f command s set s th e curren t locatio n t o A256 , type s 2 0 
locations fro m A256 , type s 1 0 location s fro m A256 , an d the n type s th e 
contents o f A256. 

DEBUG know s a  grea t dea l abou t th e structur e o f store a s manipulate d 
by Tripos. I t check s t o se e tha t th e locatio n reference d throug h A  and M 
commands belong s insid e th e memor y spac e use d b y Tripos. This i s don e 
to ensur e tha t Bu s Error s ar e no t accidentall y generated , bu t i n som e 
cases i t i s usefu l t o acces s memor y addresse s outsid e th e rang e o f actua l 
memory use d b y Tripos . I n particular , input/outpu t contro l an d statu s 
ports appea r i n th e memor y addres s spac e o f the 68000 , an d acces s ma y 
be require d t o these . I n thi s cas e th e comman d Y  is used , whic h behave s 
just lik e A except tha t th e check on the valu e following Y  is not made . 

Note: As no checks are made , you mus t us e the Y  command wit h care ! 

One o f th e mos t usefu l stor e location s know n t o DEBU G i s th e globa l 
vector o f the curren t task . Th e curren t tas k i s se t t o the on e tha t aborte d 
in standalon e mode , and , initially , t o tas k 1  i n tas k mode . I t ca n b e 
altered b y means o f the S  command t o select a different task . 

WARNING: A n erro r occur s i f a n attemp t i s mad e t o selec t a  tas k tha t 
does not exist . 

Global vecto r location s ar e reference d b y mean s o f th e 'G ' command . 
Thus 

S3 GO T2 0 

selects task 3 , sets the current expressio n t o the star t o f the globa l vector , 
and the n display s th e value s o f the firs t 2 0 globals . Similarly , yo u migh t 
issue the commands : 
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SI G81 = 

DEBUG 

which print the value of global 81 of task 1 . 

One o f the central dat a structure s i n Tripos i s the Task Contro l Bloc k -
see th e Tripos Technical  Reference  Manual  fo r a  ful l descriptio n 
of this. Location s withi n the TCB for the current tas k can be accessed by 
means of the W command i n a similar fashio n t o the G command. 

The registe r se t for a particular tas k are dumped whe n a task aborts , and 
so i n standalone mod e th e command R  refers t o the memory wher e thi s 
register dump has been kept . The registers are stored D0-D7 , A0-A7, SR, 
PC. The status registe r (SR ) is saved i n a long-word locatio n even thoug h 
it i s only 2  bytes long . Thu s D O can be referenced b y RO, AO by R8, and 
the Progra m Counte r (PC ) by R17. Because i t is often usefu l t o look at all 
of the registers , anothe r comman d i s available tha t simpl y display s al l 
the register s i n suitable form ; thi s i s ':' (colon). Colon (: ) always display s 
the registers in hexadecimal . 

6.3 Updating Store 
As explaine d above , th e =  comman d type s th e valu e o f th e curren t 
expression. Stor e location s ca n als o b e examine d wit h th e 7 ' (slash ) 
command. Thi s comman d no t onl y display s th e valu e o f th e curren t 
expression, bu t also open s i t read y fo r updating . Th e location remain s 
open unti l a  RETUR N i s pressed ; thi s mean s tha t i n tas k mod e th e 
command '/ ' immediatel y followe d b y a  RETUR N simpl y display s th e 
value store d i n the location, open s it , and then close s i t immediately . I n 
standalone mod e DEBU G recognize s th e '/ ' command a t once , display s 
the curren t value , an d wait s wit h th e locatio n opene d fo r th e nex t 
command. 

Only location s tha t ar e ope n ma y be updated . T o updat e a n opene d 
location, you use the U (Update) command . U  takes a  new number a s an 
argument; i t the n overwrite s th e old value wit h thi s number . Becaus e 
the locatio n i s close d whe n yo u press RETURN , th e U command mus t 
follow th e '/' command; i n standalone mod e th e old value i s printed onc e 
the locatio n i s opened, whil e i n task mod e th e value i s printed afte r th e 
update has been mad e (but the previous valu e i s printed). Thu s 
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A256 /  U12 3 
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opens locatio n A25 6 an d alter s th e valu e t o 123 . T o close a  location , yo u 
can pres s RETUR N o r giv e a  DEBU G comman d othe r tha n U , = , o r $ 
(see below). 

The nex t locatio n ca n b e opene d wit h th e N  (Next ) command . Thi s act s 
just a s i f th e locatio n followin g th e on e fro m whic h th e curren t 
expression wa s obtained wa s opened b y the '/ ' command. Thu s 

A256 /  U123 N  U45 6 

replaces A25 6 wit h th e valu e 123 , an d the n open s locatio n A25 7 an d 
replaces that wit h the valu e 456 . 

BCPL program s ofte n contai n pointer s t o othe r part s o f store . DEBU G 
knows abou t this , an d th e I  (Indirect ) comman d ca n b e use d t o perfor m 
indirection o n th e curren t expression , jus t lik e th e !  operator i n BCPL . 
Thus 

A256 I 

takes th e valu e store d a t locatio n A25 6 and use s thi s as th e nex t addres s 
to open. Thi s mean s tha t i f A256 contained 100 , then after thi s comman d 
line wa s execute d th e locatio n A10 0 woul d b e opened , an d coul d b e 
updated (unti l RETUR N i s pressed, tha t is) . 

In a  simila r fashion , yo u ca n als o us e th e J  comman d t o perfor m 
indirection, bu t in thi s case the valu e use d a s the pointer i s assumed t o be 
a byte address. For example , 

A256 J 

takes th e valu e store d a t A25 6 (fo r instance , 100 ) and open s th e locatio n 
referenced b y that a s a  byte address (M10 0 or A25) . 

Notice tha t register s ca n b e altere d b y openin g th e registe r dum p usin g 
the R  (Register ) command ; i n thi s cas e th e registe r i s reloade d whe n 
normal execution continues . 
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WARNING: Updating any memor y locatio n i s potentially dangerous . 

6.4 Printing Styles 
To se t th e styl e i n whic h value s ar e typed , yo u us e th e '$ ' command , 
which take s a  lette r a s a n argument . If  th e styl e i s altere d whil e a 
location i s ope n o r immediatel y followin g a n =  command , th e valu e i s 
reprinted i n th e ne w styl e bu t i s no t change d permanently . I n al l othe r 
cases the change i s made fo r good . 

The defaul t styl e i s $F , whic h display s dat a a s follows : i f th e valu e 
appears t o be a machine pointe r t o a BCPL-style functio n entr y point , th e 
name of the function i s printed. Thu s 

G81 = 

displays th e nam e o f the functio n hel d a s globa l 8 1 ('loadseg') . Functio n 
names ar e truncate d t o 7  character s an d ma y hav e bee n omitte d wit h a 
code generato r option . I f th e valu e i n questio n doe s no t appea r t o b e a 
function, i t i s printe d i n decima l i f i t i s a  smal l number , an d i n 
hexadecimal i f it is large . 

$X sets the styl e to always prin t value s in hexadecimal, $ D always print s 
values i n decima l an d $ 0 print s value s i n octal . Character s ca n b e 
printed whe n styl e $ C i s selected . Thi s styl e shoul d b e use d wit h car e i n 
standalone mode : i f th e character s includ e contro l codes , bizarr e effect s 
may b e produced o n intelligen t terminals . Finally , th e styl e $ S attempt s 
to print value s a s BCP L strings . I n thi s cas e value s ar e examine d an d i f 
they ar e vali d pointer s t o store the pointe r i s assumed t o be a  string . Th e 
first byt e a t th e destinatio n i s used as a  count an d subsequen t character s 
are printed out . Invali d pointer s are printed i n decimal . 
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6.5 Expressions 
Up to now i t ha s bee n assume d tha t th e valu e o f the current expressio n i s 
the conten t o f a stor e locatio n obtaine d wit h command s lik e A . In fact th e 
current expressio n ca n be just a  number . Fo r example , 

123 = 

sets th e curren t expressio n t o the valu e 12 3 and the n display s 123 . More 
usefully, yo u migh t type : 

#A05C = 

to translat e hexadecima l t o decima l (assumin g th e curren t styl e wa s $ F 
or $D) . Setting th e styl e t o hexadecimal o r octa l wil l convert i n th e othe r 
direction. 

You ca n als o ente r th e ASCI I valu e o f a character b y preceding i t wit h a 
single quot e (') . Thus , t o fin d th e ASCI I representatio n o f th e lette r A , 
you could typ e 

'A = 

which set s th e curren t expressio n t o th e require d valu e an d the n print s 
it. 

It ha s als o bee n assume d s o fa r tha t al l number s mus t b e entere d a s a 
single decima l number , o r a  hexadecima l numbe r precede d b y '# ' . I n fac t 
the curren t expressio n ca n b e se t t o just tha t -  an expressio n tha t wil l b e 
evaluated. Th e expressio n consist s o f a  number s i n eithe r style , o r th e 
values o f stor e locations , linke d togethe r wit h a  numbe r o f operators . 
For example , 

A123 +  5 6 = 

prints th e contents of A123 added t o 56. 

The operators ar e a s follows : 
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+ Addition 
Subtract ion 

* Multiplication 
Division 
Integer remainde r 
Shift place s lef t 
Shift place s righ t 
Logical AN D 
Logical O R 
Indirection (a s i n BCPL ) 

% 

< 
> 
& 

These operator s ca n b e combine d a s required , wit h bracket s t o indicat e 
precedence. 

If on e o f thes e operator s i s foun d a s a  command , i t act s o n th e curren t 
expression. Fo r example , 

1 +  2 + 3  = 

first evaluate s 1 + 2 +  3, set s th e curren t expressio n t o 6 , and print s thi s 
out. Th e comman d +  1  then set s th e curren t expressio n t o it s ol d valu e 
plus 1 , and prints thi s out, giving 7 . 

The sam e synta x fo r a n expressio n ca n als o b e use d whereve r a  numbe r 
would b e valid , bu t i n thi s cas e th e expressio n mus t b e enclose d i n 
brackets. So 

A (250+6 ) 

sets the current expressio n t o the value of A256. 

+ 1  = 
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6.6 Continuing from Aborts 
An abor t cause s entry int o standalon e DEBUG , and suspend s th e norma l 
action o f Tripos . Th e caus e ma y b e examine d b y an y o f th e DEBU G 
commands, bu t eventuall y yo u wil l wan t t o continu e wit h Tripos . T o d o 
this, yo u ca n us e th e C  (Continue ) command , whic h ask s Tripo s t o 
continue. If  th e caus e o f th e abor t wa s a  progra m callin g th e routin e 
ABORT, then th e routin e returns an d th e execution continues . 

For othe r abort s typin g C  wil l no t wor k (fo r example , afte r a  Bu s Erro r 
the sam e instructio n i s trie d ove r an d ove r again) . I n thi s cas e ther e ar e 
three options . Th e firs t i s th e mos t drastic , an d involve s typin g Z  o r 
pressing th e rese t button . The y hav e th e sam e effec t an d Tripo s mus t b e 
restarted. Thi s ma y b e th e onl y optio n ope n i f a  progra m ha s gon e wil d 
and overwritten store . 

For les s seriou s case s ther e ar e tw o othe r alternatives . Typin g H  hold s 
the curren t tas k an d allow s other s t o continue . If  you hav e a  spar e CLI , 
you ca n continu e workin g fro m that , whil e th e othe r tas k remain s held . 
The tas k ca n b e release d b y enterin g DEBU G again , makin g i t th e 
current tas k vi a the S  command, and typin g C . 

Holding a  tas k i s usefu l i f i t i s loopin g -  th e debu g tas k an d consol e 
handler ru n a t highe r prioritie s tha n an y CL I an d s o yo u ca n alway s 
switch t o the debu g tas k an d hol d th e offending CL I task . Generally , yo u 
need a  spare CL I i f you hav e hel d tas k 1 , and th e NEWCL I comman d ca n 
be use d t o d o this . I f yo u hav e no t ye t mad e a  ne w CL I the n a  facilit y 
within DEBU G can be used . 

The DEBU G V  (backslash) comman d accept s a  line of text tha t you woul d 
normally typ e a t a  CLI . DEBU G the n passe s th e tex t ove r t o th e RU N 
command whic h executes it . Fo r example , typin g 

\ n e w c l i 

to DEBU G i s the sam e a s typin g RU N NEWCL I t o a CLI . Of course, an y 
valid comman d ca n follo w th e V , bu t askin g fo r a  ne w CL I i s ofte n th e 
most useful . Th e V  command ca n onl y b e use d whe n DEBU G i s i n tas k 
mode, an d canno t b e use d i n standalon e mode . I f a  tas k abort s an d yo u 
wish t o hol d i t an d carr y o n workin g o n a  ne w CLI , bu t hav e no t go t a 
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spare one , you should proceed a s follows . 

Type H  t o hol d th e curren t task . Othe r task s no w ru n normally , 
including th e consol e handler . Pres s CTRL- P t o selec t DEBU G i n tas k 
mode. (CTRL- P cycle s throug h th e availabl e tasks , s o yo u ma y nee d t o 
press i t severa l time s befor e yo u ge t tas k 2. ) No w creat e a  ne w CL I b y 
typing \newcli, and selec t the new CLI with CTRL-P . 

The fina l wa y ou t o f a n abor t i s t o typ e K . Thi s comman d call s th e 
KILLTASK primitive , whic h cause s th e command i n error t o execute th e 
BCPL routine TIDYUP . The standar d TIDYU P routin e at tempts t o clea r 
up the world , bu t canno t clos e files tha t ar e open but no t selected , nor ca n 
it releas e spac e allocate d b y call s t o GetMem . I f yo u hav e writte n you r 
own TIDYUP command , the n thi s i s called an d will , hopefully , retur n al l 
the resources i t was using . 

6.7 Breakpoints and Tracing 
Breakpoints ma y b e se t wit h th e B  (Breakpoints ) command , whic h 
should b e followe d b y a n argumen t i n th e rang e 1- 9 t o indicat e th e 
number o f the breakpoin t t o be set . Th e breakpoin t i s se t a t th e valu e o f 
the current expression . Fo r example , 

G81 B l 

sets breakpoin t 1  at th e valu e o f globa l 81 , which woul d normall y b e a 
routine entry point . Th e value of the current expressio n i s taken t o be th e 
byte address of the place where th e breakpoint i s to be set . 

The value s o f currently se t breakpoint s ca n b e inspecte d b y means o f th e 
command 

BO 

A breakpoin t ca n b e delete d b y settin g th e curren t locatio n t o zer o an d 
then specifyin g th e breakpoint; fo r example : 
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0 B l 

After a  breakpoin t ha s bee n found , th e progra m ma y b e continue d b y 
typing 'C' , whic h cause s on e furthe r instructio n t o b e execute d an d 
control returne d t o DEBUG . A  furthe r 'C ' continue s execution . 
Alternatively, typin g a  perio d (. ) cause s th e progra m t o b e trace d a n 
instruction a t a  time, usin g the hardwar e trac e facilit y o f the 68000 . 

6.8 Disassembly 
The Tripo s syste m debugge r contain s a  disassembler . Th e D 
(Disassemble) comman d ma y b e use d t o obtai n 2 0 line s o f progra m 
disassembly. Th e disassembl y start s a t th e 'curren t disassembl y 
location'. Thi s i s eithe r se t b y quotin g a  byt e addres s afte r th e D 
command, o r i s picke d u p fro m th e previou s value . Afte r disassembly , 
DEBUG update s th e curren t disassembl y locatio n t o th e locatio n o f th e 
last instructio n i t encountered . Afte r a n abor t o r breakpoint , however , i t 
sets th e curren t disassembl y locatio n t o th e progra m counte r o f th e 
offending instruction . N o outpu t i s produce d i f a n attemp t i s mad e t o 
start disassembl y a t an od d byte address . 

When a  breakpoin t o r trac e exceptio n i s encountered , th e curren t 
instruction i s disassembled an d printe d ou t afte r th e ! ! message. 

The register s ma y b e examine d b y mean s o f th e R 0 T1 7 construction ; 
however, th e ': ' command display s al l the register s i n hexadecimal , alon g 
with thei r names . Thi s i s usefu l whe n tracin g throug h cod e wit h th e '. ' 
command. 
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6.9 Backtrace 

DEBUG 

The Tripo s syste m debugge r als o know s abou t th e structur e o f BCP L 
stacks use d unde r Tripos , an d thes e ca n b e inspecte d b y mean s o f the E 
(Examine) command . Th e E  command take s a  letter whic h indicates th e 
action t o b e performed . Th e simples t actio n i s t o as k fo r a  complet e 
backtrace o f the stack; this i s done by EB. In standalone mod e there i s no 
way to stop this display rushing off the top of the screen i f it is too long. 

The othe r wa y o f performin g a  backtrac e throug h th e stac k i s 
interactively. Th e norma l comman d t o ente r interactiv e mod e i s ET , 
although an y o f th e other s liste d belo w ma y als o b e used . Onc e i n 
interactive mod e a  specia l se t o f subcommand s ar e availabl e tha t alte r 
the stac k display ; an y o f thes e ca n als o b e requeste d fro m th e norma l 
DEBUG comman d leve l b y precedin g the m b y th e E  command . Th e 
interactive mod e i s terminate d b y typin g B  (whic h give s th e 
non-interactive backtrace ) or by pressing RETURN . 

If the interactiv e comman d sequenc e i s lef t a t a  particular stac k frame , 
you ca n us e th e comman d lette r L  to refer t o the loca l variable s a t tha t 
stack fram e level . A s wit h othe r comman d letters , yo u follo w L  with a 
number tha t indicate s th e loca l variabl e i n question. Thus , once you ha d 
selected a suitable stack frame, you could type: 

LO T2 0 

to prin t th e valu e o f th e firs t 2 0 loca l variables . A s wit h al l BCP L 
implementations, thes e value s are , i n fact , firstl y th e argument s t o th e 
routine, the n th e loca l variable s o r content s o f vectors . Ther e i s n o 
indication i f th e actua l loca l variable s hav e i n fac t bee n exhausted , s o 
that L99 in one stack frame may , in fact, refer to L2 in a higher frame . 

The interactiv e command s ar e a s follows . Excep t fo r B  the y al l chang e 
the values obtained by the L command. 

B d o a non-interactive backtrace . 
L se t the stack pointer to the current value . 
S se t the stack base to the current value . 
N g o to next coroutine stack . 
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6.10 Miscellaneous Commands 
The 'X ' comman d execute s a  BCP L callabl e function , usin g DEBUG' s 
global vecto r an d stack . Th e curren t expressio n shoul d b e the function t o 
be called , a s fo r th e 'B ' command . I t ma y b e followe d b y u p t o 4 
arguments, separate d b y spaces . Th e curren t expressio n i s se t t o th e 
result. 

There ar e te n use r variable s availabl e calle d V 0 t o V9 . Thes e ma y b e 
updated an d examine d i n th e sam e wa y a s an y othe r stor e location , an d 
can be used wheneve r an y othe r valu e woul d be valid . 

The 0  comman d ca n b e use d t o specif y a n offset . Thi s i s use d whe n 
printing ou t value s -  th e location s ar e specifie d i n absolut e term s an d 
also relativ e t o th e offse t i f this i s non-zero . The valu e specifie d i s a  byt e 
offset. Onc e a n offse t ha s bee n se t up , th e valu e o f th e offse t i s adde d t o 
the valu e give n afte r th e M  an d D  commands . Thi s mean s tha t onc e a 
program i s loade d a n offse t ca n b e specifie d tha t i s th e s tar t o f th e 
program i n memory . Subsequen t reference s t o stor e ca n b e mad e b y 
specifying th e relativ e addres s afte r M  and D  commands; the actua l bas e 
address offset wil l be added i n by DEBUG . 
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Quick Reference Card 

DEBUG 

Location names: 

A < integer > Absolut e stor e locatio n <  integer > a s BCP L addres s 
G < integer > Globa l variabl e <  integer > 
L < integer > Loca l variable <  integer > 
M < integer > Absolut e stor e location <  integer > a s byte addres s 
R < intege r > Registe r <  integer > 
V < integer > Variabl e <  integer > 
W < intege r > TC B location <  integer > 

Y < integer > absolut e stor e location <  integer > (suppres s checks ) 

Commands: 
B < integer > set/delet e Breakpoin t o r lis t al l 
C Continue/releas e tas k 
D < integer > Disassembl e fro m byt e address <  integer > 
E trac e Environmen t 
EB non-interactiv e Backtrac e 
ED Dow n one leve l 
EL se t stack leve l to current valu e 
EN Nex t coroutin e 
ES se t Stack base t o current valu e 
ET To p of stack 
EU U p to top of current coroutin e 
EV Verif y curren t leve l 
H Hol d current tas k 
I BCP L Indirectio n 
J byt e indirectio n 
N Nex t locatio n 
0 <  integer > se t Offse t t o be used wit h M  command 
S < intege r > Selec t tas k 
T < integer > Typ e contents of <  integer > location s 
U < e > Updat e curren t locatio n wit h <  e > 
X... eXecut e functio n (u p to 4 < i n t e g e r > s a s args ) 
Z ente r bootstra p and restar t 
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$ se t styl e 
$C character s 
$D decima l 
$F functio n 
$ 0 octa l 
$X hexadecima l 

/ ope n curren t locatio n 
\ < t e x t > Execut e <  text > a s a comman d 
= typ e curren t valu e 

Trace on e instructio n 
display register s 
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This chapte r describe s th e ful l scree n suppor t availabl e unde r Tripos . I n 
particular, i t describes th e use of the VDU routine . 
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7.1 Introduction 
Tripos offer s a  numbe r o f command s tha t us e specifi c action s fro m a 
reasonably intelligen t VDU . Unfortunately th e contro l code s fo r thes e 
actions can differ fro m termina l t o terminal. 

In orde r t o provide suppor t fo r a  numbe r o f different terminals , Tripo s 
allows th e user t o specif y whic h termina l i s t o be used . Th e comman d 
VDU < n a m e > set s u p the terminal a s <  name > type . I f your termina l 
is not one of those alread y supported , tur n t o Chapter 4 , "Installation," of 
the Tripos Technical  Reference  Manual  fo r instruction s o n ho w 
to install it. 

The VD U comman d work s b y readin g a  fil e calle d DEVS:VD U an d 
constructing, fro m th e specification foun d there , a  sectio n of interpreted 
code. This code is stored in the console task associated wit h the CLI. 

7.2 VDU 
The VDU DO S call has the following format : 

Res = VDU( code, id, &row, &co l ) 

Before thi s routin e can be used, however , the system mus t be initialized . 
This i s done b y calling th e VDU functio n wit h the vdu.init call . Vdu.ini t 
sets th e console handle r int o singl e characte r mod e an d initializes th e 
vdu a s required . Th e console handle r mus t b e turned bac k int o norma l 
mode afterwards wit h the vdu.uninit call . 

The valu e returne d fro m th e initializatio n cal l i s an i d whic h mus t b e 
passed whe n makin g an y further call s as the second argument . Th e firs t 
argument i s alway s th e code fo r th e require d operation , an d the othe r 
two argument s ar e th e addresse s o f the variable s holdin g th e physica l 
row an d colum n positions . Thes e ar e update d suitabl y onl y i f th e 
implementation o f a particula r featur e cause s th e curso r t o be move d 
from th e current physica l positio n an d will no t be updated i f the curso r 
movement i s expected (fo r example, vdu.left) . I f the curso r i s moved a s a 
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side effect , the n i t wil l no t b e restored; i t i s the responsibilit y o f the calle r 
to mov e i t bac k i f required . A  commo n programmin g techniqu e i s t o 
maintain th e logica l curso r positio n an d th e physica l position . Th e 
values whos e addresse s ar e passe d t o th e VD U routin e represen t th e 
physical location . Whe n th e curso r i s t o be displaye d fo r a  lon g perio d i t 
is placed bac k a t th e logica l position . 

The different call s available ar e describe d below . 

id =  VDU (  vdu.init ) 

This cal l switche s th e consol e handle r int o singl e characte r mode , an d 
initializes th e VD U (fo r example , placin g int o pag e mode) . Whe n i n 
single characte r mod e an y ke y type d a t th e keyboar d i s sen t 
immediately, unlik e buffere d mod e whe n a  lin e i s sen t onl y whe n retur n 
is pressed. If  the vd u i n us e ha s no t been defined , th e valu e returne d wil l 
be zero . Otherwis e a  scree n handl e wil l b e returne d whic h mus t b e 
quoted a s th e secon d argumen t wheneve r a  cal l i s mad e t o th e VD U 
function. 

VDU( v d u . u n i n i t , i d ) 

terminates th e us e o f th e VD U i n an y specia l way . Unles s thi s cal l i s 
made th e consol e handle r wil l remai n i n singl e characte r mode , an d 
normal operatio n o f the system wil l be impossible . 

length : = VDU( vdu.length , id , &row, &co l ) 
width : = VDU( vdu.width , id , &row, &co l ) 

returns th e numbe r o f lines an d th e numbe r o f characters pe r lin e on th e 
screen o f the VDU . 
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char : = VDU( vdu.getchar , i d ) 

returns th e nex t characte r type d a t th e keyboard . Th e syste m wil l wai t 
until th e characte r i s typed . Thi s cal l wil l retur n th e translate d 
character i f one has been specified i n the VD U definition file . 

The character s expecte d b y th e E D progra m an d other s ar e a s i n Tabl e 
7-A. All , non e o r som e ma y b e mappe d t o specialize d keys . I t i s norma l 
for a t leas t th e curso r movemen t key s t o b e mappe d t o thes e contro l 
codes. Not e tha t CTRL- S and CTRL- Q ar e no t use d a s thes e ma y b e use d 
for flow control . 

Act ion Code Control ( 
Insert line #X01 CTRL-A 
Delete line #X02 CTRL-B 
Scroll down #X04 CTRL-D 
Cursor to end scree n #X05 CTRL-E 
Flip cas e #X06 CTRL-F 
Repeat last comman d #X07 CTRL-G 
Cursor left #X08 CTRL-H 
Tab #X09 CTRL-I 
Cursor down #X0A CTRL-J 
Cursor up #X0B CTRL-K 
Return #X0D CTRL-M 
Delete char #X0E CTRL-N 
Delete word #X0F CTRL-0 
Cursor word lef t #X12 CTRL-R 
Cursor word righ t #X14 CTRL-T 
Scroll up #X15 CTRL-U 
Verify screen #X16 CTRL-V 
Cursor right #X18 CTRL-X 
Deol #X19 CTRL-Y 
Escape #X1B CTRL-[ 
Cursor to end lin e #X1D CTRL-] 

Table 7 -A 
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VDU( vdu.setcursor , id , Scol , Sro w ) 

positions th e curso r a t th e co l and ro w specified . Th e to p lef t han d corne r 
of the screen i s position 0,0 . Note tha t th e value s are passe d b y reference . 

VDU( vdu.left , id , &row , &col ) 
VDU( vdu.right , id , Srow , &col ) 
VDU( vdu.up , id , Srow, &col ) 
VDU( vdu.down , id , srow, &col ) 

moves th e curso r on e plac e i n th e specifie d directions . This shoul d no t b e 
called if it would mov e the curso r of f the edge of the screen . 

VDU( v d u . d e l l , i d , Srow , &col ) 

deletes th e curren t lin e o n th e VD U an d shuffle s u p any line s lef t o n th e 
screen to fill th e gap . The botto m lin e i s erased . 

VDU( vdu.insl , id , Srow , &col ) 

shuffles dow n al l line s from th e curren t lin e downwards t o make roo m fo r 
a ne w line. The current lin e i s cleared fo r input . 

VDU( v d u . d e o l , i d , srow , &col ) 

deletes all characters from th e cursor t o the end of the line . 
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res : = VDU( vdu.insc , id , &row , &col ) 

shuffles al l th e character s abov e an d t o th e righ t o f th e curso r on e 
position right . An y characte r beyon d th e en d o f th e scree n i s lost . Th e 
character positio n above the cursor i s cleared to a space . 

Not all VDU s are capabl e o f this operation. The resul t returne d indicate s 
if i t i s possible -  a TRU E resul t indicate s tha t th e operation ha s worked , 
whereas a  FALS E resul t indicate s tha t th e VD U canno t suppor t thi s 
function. 

res : = VDU( vdu.dele , id , &row, &col ) 

shuffles al l character s t o the righ t o f the curso r on e position left . The las t 
position o n th e lin e i s cleare d t o a  space . No t al l terminal s ma y suppor t 
this - the resul t indicate s thi s as detailed above . 

VDU( vdu.scrollup , id , &row, &col ) 

scrolls al l th e character s o n th e scree n u p on e line . Th e botto m lin e 
cleared t o blanks . Thi s ma y b e implemente d b y eithe r a  curso r dow n a t 
the botto m o f th e scree n (ofte n thi s i s th e quickes t way) , o r b y a  delet e 
line a t th e to p o f th e screen , o r i n an y othe r wa y define d i n th e vd u 
specification. 

VDU( vdu.scrolldown , id , &row, &col ) 

scrolls al l th e character s o n th e scree n dow n b y on e line . The to p lin e i s 
cleared t o blanks . Thi s ma y b e implemente d vi a a  curso r u p at th e to p of 
the screen , or an inser t lin e at th e top of the screen , or i n any other way . 
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res : = VDU( vdu.highlighton , id , srow, &col ) 
res : = VDU( vdu.highlightoff , id , Srow , &col ) 

sets th e scree n highligh t o n o r off . Th e highligh t ma y b e extr a bright , 
inverse video , underlined or even nothing at all . I t may las t for the res t of 
the lin e o r the res t o f the scree n (i t shoul d alway s b e explictly turne d of f 
at th e en d o f th e line) . Agai n th e resul t i s tru e o r fals e dependin g o n 
whether the terminal i s capable of supporting thi s action. 
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Chapter 8: Floating Point 

This chapter describes the implementation of floating point in Tripos. 
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8.1 Floatin g Point Format 
Floating poin t calculation s ca n b e singl e o r doubl e precision . Th e 
formats of both are described below. 

8.1.1 Singl e Precisio n 

The format for single precision floating poin t can be expressed as follows: 

Bit position s 31- 0 
31 3 0 2 3 2 2 0 

I S  |  E E  |  M M  |  1 Long wor d 

Where 

S -  Sig n bit (0 - positive, 1  - negative ) 
E -  Binar y exponent (127 excess ) 
M - Normalise d mantissa (l.MMMMMMMMM ) 

8.1.2 Doubl e Precisio n 

The forma t fo r doubl e precisio n floatin g poin t ca n b e expresse d a s 
follows: 

Bit position s 63- 0 
63 6 2 5 2 5 1 0 

I S  |  E E  |  M M  |  2 Long word s 

Where 

S -  Sig n bit (0 - positive, 1  - negative) 
E -  Binar y exponent (103 excess ) 
M - Normalise d mantissa (l.MMMMMMMMM ) 
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8-2 

8.2 Floating Point Calling Sequence 
The callin g sequence s ar e differen t fo r singl e an d doubl e precision ; bot h 
are include d below . 

8.2.1 Single Precisio n 

The single-precision floatin g poin t callin g sequenc e i s as follows : 

MOVE.L <numl>,D l 
MOVE.L <num2>,D 2 
JSR FPo p 

On return, D l hold s D l o p D 2 . 

8.2.2 Double Precisio n 

The double-precision floatin g poin t callin g sequence i s as follows : 

MOVE. I, #numl,D l 
MOVE.L #num2,D 2 
JSR DFPo p 

numl: DS. L 2 
num2: DS. L 2 

The operatio n performe d i s (Dl ) o p (D2) . Th e register s remai n 
unchanged. 
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8.3 Condition Codes 
The following condition codes are set : 

X -  Undefine d 
N - l f r e s u l t i s < 0 
Z -  If  result i s 0 
V -  I f underflow o r overflo w 
C -  I f overflo w 

8.4 Functions 
The following function s ar e provided : 

FPADD D l +  D2 - > D l 
FPSUB D l -  D2 - > D l 
FPMUL D l *  D2 - > D l 
FPDIV D l / D2 - > D l 
FPTST Tes t D l (se t conditio n codes ) 
FPNEG -D l - > D l 
FPCMP D l -  D2 (se t conditio n codes ) 

DFPADD (Dl ) + (D2 ) -> (Dl ) 
DFPSUB (Dl ) - (D2 ) -> (Dl ) 
DFPMUL (Dl ) *  (D2 ) -> (Dl ) 
DFPDIV (Dl ) / (D2 ) -> (Dl ) 
DFPTST Tes t (Dl ) (se t conditio n codes ) 
DFPNEG -(Dl ) - > (Dl ) 
DFPCMP (Dl ) - (D2 ) (se t conditio n codes ) 

8-3 





Tripos Programmer' s Referenc e Index 

!6.9 
?6 .9 
??6.3 
" (double quote ) 4.4 , 4.2 0 
' (single quote ) 4.12 , 4.3 0 
, (comma) 4.4 , 4 .8 , 4.2 4 
: (colon) 4.6 , 6.5 , 6.12 , 6.1 6 
; (semicolon) 4. 5 
. (period) 4.7 , 4.10 , 4.24 , 6 .12 ,6 .1 6 
L(longword) 4 .12 ,4 .2 5 
W(word) 4 . 1 2 , 4 . 2 4 , 4 . 2 5 

# (hash , or sharp sign) 5 .9 ,6 . 2 
$ command 6 . 6 , 6 . 7 , 6 . 1 6 
$C command 6.1 6 
$D Command 6.1 6 
$F command 6.1 6 
$ 0 comman d 6.1 6 
$X command 6.1 6 
%6.9 
& 4.9 , 6. 9 
* (asterisk) 4 . 5 , 4 . 9 , 4 . 1 1 , 5 .5 ,5 .8 , 
+ 4 . 4 , 4 . 9 , 4 . 3 1 , 6 . 9 
- 4.9, 6. 9 
/ 4 . 9 , 6 . 5 , 6 . 1 6 
\ (backslash) 4.32 , 6 .10 ,6 .1 6 
\@ 4.3 2 

(underscore) 4.1 0 
I Logica l O R 6. 9 
" Logical NO T 4. 8 
< 1.2 , 4 .31 ,6 . 9 
< < 4. 9 
> 1 .2 ,4 .31 ,6 . 9 
> > 4. 9 
= 6.3 , 6 . 5 ,6 .7 ,6 .1 6 
4(SP) 1. 3 

A 4 . 9 , 6 . 2 , 6 . 4 , 6 . 1 5 
AO 1.3 ,1 .6 ,1 . 7 
A0-A7 4 .1 .4 .1 2 
A3 1. 6 
Abort 6 .1 ,6 .10 , 6.1 2 

-after Bu s Erro r 6.1 0 
- message 6. 1 
- task numbe r 6. 1 

Absolute expressio n 4.1 2 
Absolute origi n 4.1 7 
Absolute stor e locatio n 6 .2 ,6 .1 5 
Absolute symbo l 4 .9 ,4 .10 , 4.3 4 
Access memor y addresse s 6. 4 
Add( + ) 4 . 9 
AddDevice 2.12 , 2.1 3 
Adding a  ne w devic e 2.1 2 
Adding a  new tas k 2. 4 
Addition 6. 9 
Address 4 .1 ,4 .12 , 4 . 1 3 , 4 . 1 6 , 4 . 2 2 , 

6.3 

-mode 4.12 , 4.1 3 
- register 4 .1 , 4  12 , 4.16 , 4.2 2 
- variant 4.1 6 

Address, byt e 4. 1 
Addressing, indexe d 4. 1 
AddTask 2.4 , 2.6 , 2. 9 
Al igning cod e 4.2 9 
Al igning data 4.2 4 
Al ignment o n lon g word boundar y 4.2 9 
Al ignment o n wor d boundar y 4.2 5 
ALINK 1.1,5. 1 
ALINK keywor d templat e 5. 3 
ALINK parameter s 5. 3 
Allow tas k reschedulin g 2. 7 
Alter stor e 6. 1 
A N D 4. 8 
A N D , Logica l 6. 9 
APTR 1.1 4 
Argl 1 1 1 
Arg2 1.1 1 
argc 1. 3 
Arguments 2 .1 , 3. 1 
argv 1. 3 
ASCII character s 4.3 0 
ASCII litera l 4 .1 2 
ASCII strin g 4 .2 4 
ASSEM 4. 2 
Assem, example s o f cal l ing 4. 4 
Assemble i f condition 4.18 , 4.30 , 4.3 1 
Assembler 1.2 , 2 .2 ,4 .1 -3 6 

- command lin e 4. 2 
- directives 4.5 , 4.7 , 4.1 6 
- file suffixe s 4. 2 
- options 4. 4 
- output 1. 1 

Assembly contro l 4.17 , 4.2 0 
Assembly l i s t in g 4.25 , 4 .26 ,4 .2 7 
Assembly stat is t ic s 4. 3 
Assign permanen t valu e 4.1 7 
Assign temporar y valu e 4.1 7 
Asynchonous I/ O 1.1 2 
Attention flag s 2.9 , 2.1 0 
Automatic overlayin g 5. 9 

B 4 . 8 , 6 . 1 1 , 6 . 1 3 , 6 . 1 5 
Backtrace 6 .13 ,6 .1 4 
BCPL 1  2 , 6 . 2, 6.1 5 

- indirection 6.1 5 
- memory addres s 6. 2 

Binary 4.1 1 
Binary Format , Tripo s 1. 1 
Bit mas k 2 . 9 , 2 . 1 0 , 3 . 1 7 
Boolean return s 2.1 . 3. 1 
BPTR 1 . 1 4 , 1 . 1 5 , 1 . 1 6 , 1 . 1 7 
Branches 4. 2 
Breakpoints 6 .11 , 6.1 2 
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BSS 4.2 0 
EiSTR 1.14 , 1.16 , 1  18 , 1  1 9 
BufEnd field  1.1 3 
Buffer allocatio n 1.2 4 
Buffer pointe r 1. 7 
Buffer siz e 1. 6 
Bus Erro r 6.1 0 
Byte addres s 6.2 , 6. 6 
Byte identificatio n i n memor y 4. 1 
Byte indirectio n 6.1 5 
Byte operation s 4. 1 

C 6 . 1 , 6 . 1 0 , 6 . 1 2 , 6 . 1 5 
C (programming language ) 1.2 , 1.3 , 

1.4, 2 .1 ,2 . 2 
C option 4. 4 
C: 3.2 5 
Call ing routine s i n Assembler 1. 2 
Call ing routine s i n BCP L 1. 2 
Call ing routine s i n C  1. 2 
Call ing th e DO S 1.2, 1 .5 
Call ing th e Kerne l 1. 5 
Case (Upper/lower ) 2.1 , 3. 1 
Case distinctio n (asse m option ) 4.4 , 

4 .10. 4.2 2 
C C R 4 . 1 0 . 4 . 2 2 
ChangePri 2. 5 
Changing a  task' s priorit y 2. 5 
Character prin t styl e 6.1 6 
Character reflectio n 1. 9 
Characters (VDU ) 7. 3 
Characters, retur n 3 .1 9 
CharPos field  1.1 3 
Checking fo r packe t o n queue 2.1 6 
Checking th e packe t queue ; se e 

T a s k W a i t l . i l 
Clean u p world afte r abor t 6.1 1 
Clear lin e fo r inpu t 7. 4 
CLI 1.1 , 1 .2 ,1 .3 , 1.4 , 1.6,1.8 . 

3 . 2 3 , 3 . 2 4 , 6 . 1 0 , 7 . 1 
stack 1. 2 
task 1 . 8 ,1 .10 ,1 .12 

- task priorit y 2. 6 
Close 1 . 9 , 1 . 1 5 , 2 . 1 3 , 3 . 3 
Closing file s 1. 5 
CNOP 4. 18, 4.25, 4.2 9 
CODE 4.2 0 
Code segment s 5.2 , 5.4 , 5 .8, 5.9 , 

5.12, 5.1 3 
Code, loadin g an d unloadin g 1. 5 
Combination o f operators 6. 9 
Command l in e inpu t 5. 1 
Command Lin e Interprete r (se e CLI ) 1. 1 
Command line , assemble r 4. 2 
Commands (DEBUG ) 6.1 5 
Comment fiel d 4 .8 

Comment , se t file  o r directory 3.1 7 
Comments i n programs 4. 5 
COMMON block s 5. 9 
Communicat ion betwee n task s an d 

devices 1.10 , 1.2 3 
Conditional assembl y 4.18 , 4.29 , 4 .30 , 

4.31 
Conditional directiv e 4.3 1 
Conditional expansio n o f macros 4.3 3 
Conditional NO P 4.18 , 4.2 9 
CONSOLE 6. 7 
Console handle r 1.9,1.16 , 1 .17,3 .19 , 

6 .1 ,6 .2 
- escapes i n task mod e 6. 2 
- m o d e s 1.2 2 
- process 1.16 , 1.1 7 

Constant valu e ass ignmen t 4.2 4 
Constants , defin e 4.1 7 
Continue afte r breakpoin t 6.1 2 
Continue tas k 6.1 5 
Continuing fro m abort s 6.1 0 
Control code s 6.7 , 7. 3 
Control o f l ist ing 4.1 8 
CopyDir 1.1 8 
Corruption o f memory 2. 4 
Create a  ne w director y -  see CreateDi r 
Create a  ne w proces s -  see CreatePro c 
CreateDir 1 .18 ,3 .3 ,3 . 4 
CreateProc 1.4,2.5 , 3.2 1 
Cross referenc e outpu t 5.4 , 5.1 2 
Cross referenc e tabl e 4.4 , 5.1 , 5.2 , 

5.4 
CTRL-A 7. 3 
CTRL-B 7. 3 
CTRL-C 2.9 , 2.10 , 2.1 1 
C T R L - D 2 . 9 . 2 . 1 0 . 7 . 3 
CTRL-E 2.9 , 2 .10 ,7 . 3 
CTRL-F 2 . 9 , 2 . 1 0 , 7 . 3 
CTRL-G 7. 3 
CTRL-H 7. 3 
CTRL-I7.3 
CTRL-J 7. 3 
CTRL-K 7. 3 
CTRL-M 7. 3 
CTRL-N 7. 3 
CTRL-0 7. 3 
CTRL-P 6.1 , 6.2 , 6.1 1 
CTRL-Q7.3 
CTRL-R7.3 
CTRL-S 7. 3 
CTRL-T 7. 3 
CTRL-U 7. 3 
CTRL-V 7. 3 
CTRL-X 7. 3 
CTRL-Y 7. 3 
CTRL-I 7. 3 
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CTRL-17 3 
Current directory 4. 4 
Current disassembl y locatio n 6.1 2 
Current expression 6.3 , 6.8 , 6. 9 
Current locatio n 6. 3 
Current progra m counte r 4.1 1 
CurrentDir 3. 4 
Cursor down 7. 3 
Cursor lef t 7. 3 
Cursor positio n 7. 4 
Cursor righ t 7. 3 
Cursor t o end-of-line 7. 3 
Cursor to end-of-screen 7. 3 
Cursor u p 7. 3 
Cursor word lef t 7. 3 
Cursor word righ t 7. 3 

D6.12 , 6.14 , 6.1 5 
D option 4. 4 
DO 1.2,1.3, 1 .4 ,1 .6 ,2 . 2 
D0-D7 4 .1 ,4 .1 2 
Dl 1.3,1.6 , 1.7,2. 2 
D1-D41.2 
D2 1.6,1. 7 
D3 1.6,1. 7 
D6 1. 6 
D7 1. 6 
DATA 4.2 0 
Data definition 4.17 , 4.2 4 
Data label s 5.1 4 
Data registe r 4.1 , 4.12, 4.2 2 
Data size 4 .7 ,4 .2 5 
Data typ e 4.2 4 
Date an d time , ge t 3.2 2 
DateStamp 3.2 2 
DC 4.16, 4.17 , 4.2 4 
DCB 2.12 , 4 .16 ,4 .17 , 4.2 4 
Dead state , tas k i n 2. 8 
Dead tas k 2. 8 
DEBUG 6. 1 
DEBUG mode s 6. 1 
Debug task 1.8,1.10 , 6. 1 
Debugging commands 6.14 , 6.1 5 
Debugging use r program s 6. 1 
Decimal 4 .11 ,6 .1 6 

- print style 6.1 6 
Default I/ O streams 1. 4 
Default lin e lengt h 4.2 7 
Default pag e lengt h 4.2 7 
Default printin g styl e ($F ) 6. 7 
Define a  macr o nam e 4.1 9 
Define a n externa l nam e 4.3 4 
Define a n interna l labe l a s a n 

external entr y poin t 4.3 3 
Define constan t block 4 . 1 7 , 4 . 2 4 
Define constant s 4.1 7 

Define externa l nam e 4.1 9 
Define offse t 4 .17 ,4 .2 1 
Define registe r l is t 4 .2 3 
Define storag e 4.17 , 4.2 5 
Delay 3.2 3 

- process 3.2 3 
Delete 1.1 7 

- breakpoint 6 .11 , 6.1 5 
- character a t curso r 7. 3 
- current lin e 7. 4 
- line 7. 3 
- task 2. 8 
- t o en d o f l i n e 7 . 3 , 7 . 4 
- word 7. 3 

DeleteFile 3. 5 
DeleteObject 1 .17 ,1 .18 ,1 .19 , 1.2 0 
Device Contro l Bloc k -  see DC B 
Device 

-dr iver 1 .9 ,1 .21 , 1.2 3 
-handler 1 . 3 , 1 . 8 , 1 . 9 , 1 . 1 0 , 
1 1 2 , 1 . 1 3 , 1 . 2 3 
- managemen t 2.1 2 
- names 3.1 2 
- packet structur e 1 .23,1 .2 4 
- packet type s 1.2 3 

DeviceProc 1 .13. 1 17 ,1 .19 , 1  20 , 
3 .9 ,3 .23 

Devlnfo 1.1 3 
D E V S : V D U 7 . 1 
DFPADD 8. 3 
DFPCMP 8. 3 
DFPDIV 8. 3 
DFPMUL 8. 3 
D F P N E G 8. 3 
D F P S U B 8. 3 
DFPTST 8. 3 
Diagnostic message s 4. 3 
Direct acces s o f memor y 4. 1 
Directive 4 .6 ,4 .16 , 4.1 9 

- n a m e s 4.6 , 4.1 0 
Directory 

- entry, examin e nex t 3. 7 
- list (fo r fil e inclusion ) 
4.3, 4.3 5 
- lock 3.3 , 3  4 , 3 . 11 ,3 .2 3 

Directory, 
- create a  ne w 3. 3 
-de le te 3. 5 
- examine 3.6 , 3.7 , 3. 8 
- make curren t 3. 4 
- parent 3.1 3 
- rename 3.1 5 
- unlock 3.1 8 

Disable assembl y 4.3 0 
Disable objec t cod e generatio n 4.2 8 
Disable objec t code outpu t 4.1 8 

i n 
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Disallow tas k reschedulin g 2. 6 
Disassemble fro m byt e addres s 6.1 5 
Disassembler 6.1 2 
Disassembly 6.1 2 
Disk 

- device 1.2 5 
- information , retur n 3. 8 
- size 3. 8 
-val idator 1.2 0 

DISKCOPY1.20 
Disklnfo 1.1 7 
Display register s i n hexadecima l 6. 5 
Divide 4. 9 
Division 6. 9 
DOS 1. 2 

- base pointe r 1.3,1. 5 
- ca l l s 1. 2 
- functions 3. 2 
- library bas e pointer , retur n 2.1 7 
- library interfac e 3. 2 

Double precisio n floatin g poin t 8. 1 
Down on e leve l o n th e current stac k 

6 .14 ,6 .15 
D Q P k t 2 . l 3 , 2 . 1 5 , 2 . 1 6 , 2 . 1 7 
Drive motor , tur n of f 1.2 5 
D S 4 . 1 7 , 4 . 2 1 , 4.2 5 
Dumping loca l label s 4. 4 
Duplicate loc k 3. 5 
D U P L o c k 3 . 5 

E 6.13 , 6.1 5 
E B 6 . 1 3 , 6.1 5 
Echo 1. 9 
ED 6.1 5 
EL 6.1 5 
Empty strin g 4.3 0 
EN 6.1 5 
Enable assembl y 4.3 0 
Encoding program s (Assembler ) 4. 5 
E N D 4.17 , 4 .21 ,4 .2 6 
End interactiv e mod e 6.1 3 
End macr o definitio n -  see END M 
End o f conditional assembl y -  see END C 
End of program -  see E N D 
E N D C 4 .18 ,4 .30 , 4.3 1 
ENDCLI 3.2 5 
ENDM 4.19 , 4 .31 ,4 .3 2 
EndTask 2. 9 
Enter bootstra p an d restar t 6.1 5 
Enter DEBU G tas k 6. 2 
Enter interactiv e mod e 6.1 3 
Enter standalon e mod e 6 . 1 , 6 . 2 , 6 . 1 0 
Enter tas k mod e 6. 1 
EQU 4.2 , 4.10 , 4.17 , 4 . 2 2 , 4 . 2 3 , 4 . 3 5 
Equate 

- f i l e ( s e e EQU ) 

- register valu e 4.2 2 
- symbol valu e 4.2 2 

EQUR 4.11 , 4.17 , 4.2 2 
Error 

- codes 5.1 5 
- information 3. 9 
- messages 4.3 , 5.7 , 5.1 5 

Error, 
- DEBU G (?? ) 6. 3 
- internal 5.1 5 
- user 4.2 8 

E S 6 . 1 5 
ESCAPE 7. 3 
E T 6 . 1 3 , 6.1 5 
E U 6 . 1 5 
EV 6.1 5 
Examine 1.16,3.6 , 3 .7 ,3 . 8 

- current locatio n 6. 3 
- directory o r file 3.6 , 3.7 , 3. 8 
- next director y entr y 3. 7 
- registers 6.1 2 
- stack interactivel y 6.1 3 
- store 6. 2 
- structure o f stack 6.1 3 

ExamineNext 1.1 6 
ExamineObject 1.1 6 
Example o f OVERLAY 5.1 0 
Example o f valid use s o f ALINK 5. 3 
Example progra m 1. 5 
Examples o f WITH file s 5. 6 
Exceptions 5 .7 ,6 . 1 
Exclusive writ e loc k 3.1 2 
Executable Instruction s 4. 6 
Execute 3.2 4 

- BCPL callable functio n 6.1 4 
-function 6.1 5 
- text a s a  command 6.1 6 

Exit 1 . 4 , 1 . 5 , 1 . 7 , 3 . 2 4 
- from a  progra m 1.4 , 3.2 4 
- from macr o expansion 4.3 3 
- the macr o expansio n 4.1 9 
- to use r mod e 2.1 1 

ExNext 1.16 , 3. 7 
Expression 4 .8 ,6 . 8 

- syntax 6. 9 
External 

- file, insertio n 4.3 5 
- mai n memor y 4. 1 
- name, definition 4 .3 4 
- referenc e generatio n 4.3 4 

External symbo l 4 .19 . 4.33 , 4.3 4 
- definition 4.3 3 
- information 5. 2 

PAIL 4 .18 ,4 .2 8 
EAILAT 1. 4 

i v 
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Failure valu e 1. 4 
FAULT 6. 2 
FiHand field  1.16 , 1.1 7 
File 

- format 1. 1 
handle 1.3 , 1.2 , 1.6 , 3.1 3 

-handl ing cal l s 3 . 2 , 3 . 2 9 
- Info data structure 3. 8 
- lock 3.1 1 
-order 5. 7 
- position, find 3.1 6 
- system tas k handle r 1. 9 

File, 
-close fo r I/ O 3. 3 
-delete 3. 5 
- examine 3.6 , 3 . 7 , 3 . 8 
-find l ength3 .1 6 
-openfor I /O3.1 2 
- read bytes fro m 3.1 4 
- rename 3.1 5 
-unlock 3.1 8 
- write byte s t o 3.19 , 3.2 0 

FileHandle 1 .13,1.1 5 
FilelnfoBlock 1.16,3.6 , 3. 8 
Filing syste m lock s 3.1 1 
Find and point a t logica l positio n i n 

file 3.1 6 
Find current positio n i n file  3 .16 
Find current tas k identit y 2 .1 4 
Find lengt h o f open fil e 3.1 6 
FindDOS 1 .2 ,1 .3 ,2 .1 7 
FindTask 2.14 , 2.15 , 2.1 7 
Flag a n error 4.2 8 
Flip case 7. 3 
Floating poin t cal l ing sequenc e 8. 2 
Floating poin t format 8. 1 
Floating poin t function s 8. 3 
Flush 1.2 1 
Forbid 2 .6 ,2 . 7 
Format 2 .1 ,3 . 1 
FORMAT 4.18 , 4.2 8 
Format disk trac k 1.2 5 
FormatTrack 1.2 5 
Forward referenc e 4 . 2 2 , 4 . 2 3 
FPADD 8. 3 
FPDIV8.3 
F P M U L 8 . 3 
F P N E G 8 . 3 
F P S U B 8. 3 
FPTST8.3 
Free block s 3. 8 
Free memor y 1.2 ,1 .5 , 2. 5 

- area 2. 5 
- hea p 1. 2 

FreeLock 1.1 9 
FreeMem2.3 , 2. 4 

FROM 5.3 . 5. 5 
Function cod e 2 .1 , 2. 2 
Functions (DOS ) 3. 2 

G 6 . 4 , 6.1 5 
General direct ive s 4.19 , 4.3 5 
Generate a  use r error 4.2 8 
Generate a n assembly erro r 4.1 8 
GetMem 2 . 3 , 2 . 1 5 , 3 . 6 
GetParam 1.2 4 
Get Parameter s 1.2 1 
Global variabl e 6.1 5 
Global vecto r o f the current tas k 6. 4 

H 6.1 , 6.10 , 6.1 5 
Handling abort s i n standar d sys te m 

task 6. 1 
Handling abort s i n use r progra m 6. 1 
H D R 4 . 2 
Header 5. 8 
Header file  4.2 , 4. 3 
Heap 1. 2 
Held state , tas k i n 2. 7 
Hexadecimal 4.1 1 

- notation 6. 2 
-pr int s tyl e 6.1 6 

Hold 2.6 , 2 . 7 , 2 . 8 
Hold current tas k 6 .10 ,6 .1 5 

16.6, 6.1 5 
I/O 

- channe l s 1.4,1. 6 
- handling 1.12 , 3.2 3 
- s treams 1. 4 

I/O, c losing files  fo r 3. 3 
Idle tas k 6. 1 
IDNT 4.19 , 4.3 6 
IFC 4 .18 ,4 .3 0 
IFD 4 .18 ,4 .3 1 
IFEQ 4 . 1 8 , 4 . 3 0 , 4 . 3 3 , 
IFGE 4 .18 ,4 .3 0 
IFGT 4 . 1 8 , 4 . 3 0 
IFLE 4 .18 ,4 .3 0 
IFLT4.18 , 4.3 0 
IFNC 4 .18 ,4 .3 0 
IFND 4.18 , 4.3 1 
I F N E 4 . 1 8 , 4.30 , 4.3 3 
Immediate dat a 4.1 6 
INC 4 . 2 , 4 . 3 , 4 . 4 , 4.3 5 
INCLUDE 4.19 , 4  3 5 
Including -  see IN C 
Indexed address in g 4. 1 
Indirection 6 . 6 , 6 . 9 , 6 . 1 5 
Info 1.17 , 3. 8 
InfoData 1.1 7 
Inhibit 1.2 0 

v 
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Initial inpu t fil e handl e 3. 9 
Initial outpu t fil e handl e 3.1 3 
Initialized dat a 4.2 0 
Initialize th e V D U 3.27 , 7  2 
Input 1 .3 ,1 .6 ,3 . 9 

- file  handl e 3. 9 
- s treams 1. 4 
- t o ALIN K 5. 1 
- t o DEBU G 6. 2 

Insert 
- an externa l file  4.3 5 
- file i n th e source 4 .1 9 
- lin e 7. 3 
- space 7. 5 

Inspect stor e 6. 1 
Inspect valu e o f currently se t 

breakpoints 6.1 1 
Instruction 4 .1 , 4. 6 

- dest inations 4.1 6 
- n a m es 4.6 , 4.1 0 
- types 4.1 6 

Integer remainde r 6. 9 
Interactive backtrac e 6.1 3 
Interactive mod e subcommand s 6.1 3 
Interface routine s 1. 2 
Internal dat e an d tim e 3.2 2 
Internal error s 5.1 5 
Internal register s 4. 1 
Interrupt handle r 6. 1 
Interrupts 1.2 3 
Invalid objec t module s 5.1 5 
Inverse vide o O N 7. 6 
IoErr 1.13,1.17 , 3. 9 
Is lnteractive 3.1 0 

J 6.6 , 6.1 5 
Jumps 4. 2 

K 6 . l l 
Kernel 1. 2 
Kernel functio n code s 1. 2 
Kernel function s 2. 2 
Key mappin g (VDU ) 7. 3 
Keyword templat e fo r ALIN K 5. 3 
Keywords 5. 5 
KILLTASK 6.1 1 

L 6 . 1 3 . 6 . 1 5 
L (Long Branc h specifier ) 4. 8 
L (Longword-sized dat a -  32 bits ) 4. 8 
Label field  4 . 6 , 4 . 2 2 , 4 . 2 3 
Labels 4.6 , 4 .16 ,4 .3 4 
Language suppor t librarie s 1. 1 
Length byt e 1. 7 
Length o f title 4.2 8 
Level o f a  nod e 5.1 0 

Libraries (Linker ) 5. 2 
LIBRARY 5.4 . 5. 5 
Library cod e segment s 5. 9 
LIBRARY files  5. 7 
Line lengt h 4 .18 ,4 .2 7 
Link ma p 5.1 , 5.4 , 5 .8 ,5 .1 2 
Linker (ALINK ) 1.1 , 5.1-1 5 

- output 5. 8 
Linking program s -  see Linke r 
LIST 4 . 2 , 4 . 1 8 , 4 . 2 6 , 4 . 3 5 
Listing 4.2 6 

-control 4.18 , 4.2 5 
- file  4.2 , 4. 4 
- file  suffi x 4. 3 

Listing, tur n on/of f 4.1 8 
LLEN 4.18 , 4.2 7 
Load fil e 5 .1 ,5 .4 , 5. 8 

-dest inat ion 5. 4 
Load Format , Tripos 1. 1 
Load module int o memor y 3.2 6 
Loading code cal ls 3.24 , 3.2 9 
LoadSeg 1.4,3.2 6 
Local label s 4.4 , 4. 7 
Local variabl e 6.13 , 6.1 5 
Locate Objec t 1.1 8 
Location contents 6. 3 
Location name s 6.1 5 
Locations withi n th e TC B 6. 5 
Lock 1.18,3 .3 , 3.4 , 3.5 , 3.6 , 3.7 , 

3.8, 3 .11 ,3 .18 , 3.2 3 
Lock, 

-directory 3.6 , 3 .7 ,3 . 8 
- duplicate 3. 5 
- f i l e 3 . 6 , 3.7 , 3. 8 
- free 1. 5 

Logical A N D 4.9 , 6. 9 
Logical NO T 4.9 , 4. 9 
Logical O R 4.9 , 6. 9 
Logical positio n i n file, find  an d 

point a t 3 . 1 6 
LONG1.13 , 1 .14,1.15 , 1 .16,1.1 7 
Longword 

-a l ignment 3.6 , 3.8 , 4.2 9 
- operations 4. 1 
- s i ze 4.12 , 4.2 4 

Looping task s 6.1 0 
Lower case , u s e o f 2 . 1 , 3. 1 
L s h i f t ( < < ) 4 . 9 

M 6 . 2 , 6.4 , 6.1 5 
Machine cod e kerne l 6. 1 
Machine interrupt s 6. 1 
MACRO 4.19 , 4.3 1 
Macro definition , 

- s tart 4.3 1 
- terminate 4.3 2 

vi 
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Macro d i rec t ive s 4.19 , 4.3 1 
Macro expans io n 4 .31 , 4.32, 4 .33 

- mode, exi t fro m 4.3 3 
Macro invocat ion s 4. 7 
Main memor y 4. 1 
main() 1. 4 
MAP 5 .4 .5 .5 .5 . 8 
Map (Linker ) 5. 2 
MASK2 4.19 . 4.3 5 
Memory 4. 1 

address 4. 6 
al location 2. 3 

- corrupt ion 2. 4 
- location forma t 6. 2 
- m a n a g e m e nt 2. 3 
- size 4. 1 
- va r i ant 4.1 6 

Memory, 
-d i r ec t acces s o f 4. 1 
• load modul e int o 3.2 6 

Message des t ina t io n 5. 4 
Message pass in g 2.1 3 
Messages l s ee Packe ts ) 1.1 0 
MBXIT 4 .19 ,4 .3 2 
Mode 1.1 8 
Modify cod e o f a n o t h er t a s k 6. 1 
Modify da t a o f a n o t h er tas k 6. 1 
Monadic minu s 4. 9 
Monitor cod e 6. 1 
MotorOff 1.2 5 
Motorola ex tens io n 4.1 1 
M O U N T 1 3 
Move curso r 

* down 7  3 , 7. 4 
- left 7.3 . 7. 4 
- lef t on e wor d 7. 3 
- r igh t 7.3 . 7. 4 
- r ight on e wor d 7. 3 
- to end of-lin e 7. 3 
- to end-of-screen 7. 3 
- u p 7.3 , 7. 4 

Multiple def ini t ion s o f label s 4. 6 
Multiply {* ) 4.9 , 6. 9 

N 6.6 , 6.13 . 6.1 5 
N option 4. 4 
NARG 4.19 , 4.3 2 
NEWCLI 3.25 , 6.1 0 
Next corou t in e s tac k 6.1 3 
Next locatio n 6.6 , 6.1 5 
Next location , ope n 6. 6 
Next rou t in e 6.1 5 
NIL: 3.1 2 
Node leve l 5.10 , 5.1 1 
Node o rd ina t e va lu e 5.1 0 
Nodes o f the over la y t re e 5. 9 

NOKORMAT 4  18 , 4.2 9 
N O L - s e e NOLIS T 
NOLIST ( N O D 4  13 . 4.26. 4.3 5 
Non- in te rac t ive back t r ac e 6,13 . 6.1 5 
NOOHJ 4 .18 ,4 .2 8 
NOPAGK 4.18 , 4.2 7 
Null s t r i n g 4.30 . 4.3 6 
N u m b e r s 4.1 1 

0 6 . 1 4 , 6 . 1 5 
Object cod e 4.16 , 4.18 , 4.2 8 

- file  4.2 8 
- ou tput 4.1 8 

Object file  4.2 , 4.4 , 4.28 , 5 .1 , 5. 3 
- inhib i t ion 4. 4 

specification 5. 3 
suffix 4. 2 

Object modul e 4.2 8 
Octal 4.1 1 
Octal p r i n t s ty l e 6.1 6 
O F F S E T 4 .17 ,4 .2 1 
Offset 

- defini t ion 4.1 7 
from a l i g n m e n t bounda r y 4.2 9 

- t e r m i n a t i on 4.2 1 
- to b y use d wi t h M  c o m m a nd 6.1 5 

Offsets fo r t h e DO S cal l s 1. 2 
Offsets fo r th e Kerne l functio n code s 

1.2 
Opcode field  4. 7 
Open 1.9 , 1 .13 .2 .12 .3 .1 2 

- c u r r e nt express io n fo r u p d a t i n g 6. 5 
- c u r r e nt locatio n (/ ) 6.1 6 
-file fo r 1/ 0 3.1 2 
-f i le, find  lengt h o f 3.1 6 
- new 1.1 7 

new file  1.1 4 
- next locatio n 6. 6 

old 1.1 7 
-old file  1.13 , 1 1 4 

Open ing files  1. 5 
Ope rand 4. 9 

-f ield 4.8 , 4.22, 4 .23 .4 .25 , 
4 . 2 6 , 4 . 2 7 , 4 . 2 3 , 4 . 3 0 , 4 . 3 5 
- types fo r ope ra to r s 4. 9 
- word 4. 2 

O p e r a n d s 4. 9 
Opera t ion code s 4. 7 
Opera t ion wor d 4. 2 
Ope ra to r p recedenc e 4.8 , 6. 9 
O p e r a t o r s 4.8 , 4.9 , 6.8 , 6. 9 
O P T 4.2 , 4. 4 
Opt ions t o ASSE M 4. 2 
Opt ions t o th e a s s e m b l e r , p a s s i n g 4. 4 
OR, Logica l 6. 9 
Orde r o f over lay files  5.1 2 

V I I 
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O r d i n a t e va lu e 5.10 , 5.1 1 
Or ig in , abso lu t e 4.1 7 
Or ig in , re loca tab l e -  see ROR G 
O u t p u t 1.3 , 1.6 , 3.1 3 

file hand l e 3.1 3 
- s t r e a ms 1. 4 

O V E R L A Y 5 . 5 , 5 . 9 , 5 . 1 0 
- file o rde r 5.1 2 
- f i l e s < L i n k e r ) 5 . 1 , 5 . 2 , 5 . 7 

n u m b e r 5.1 4 
re ferences 5 .13 , 5.1 4 

- supe rv i sor 5 .1 , 5.2, 5.9 , 5 .13 . 
5.14 

superv i sor e n t r y labe l 5.1 4 
- symbols 5.1 4 

t e r m i n a t o r 5. 9 
- t r e e 5 .1 , 5. 2 

Ove r l ay ing 5 .1 , 5.9, 5.1 0 
O v e r r i d i n g ope ra to r precedenc e 4. 9 
O v e r r i d i n g th e choic e o f objec t 

f i l ename 4. 3 
O v e r w r i t t e n s to r e 6.1 0 

Packe t 1.4 , 1.10 , 1.11 , 1.12,1.1 6 
d e s t i n a t i o n fiel d 1.1 1 

- l ink Hel d 1.1 1 
- q u e u e 1.11 , 1.1 2 

s t r u c t u r e 1.1 1 
- swi tch ing 1.1 1 
- type 1.11 , 1.13 , 1.1 8 

Packe t , 
r ec la im a  2.1 3 
s e n d a 1.21 , 2.1 4 

- w a i t fo r 2.1 6 
PACK 4.18 . 4.2 5 
Page 

- h e a d i ng 4.2 8 
length 4 .18 , 4.2 7 

- mod e 7. 2 
- t h r o w 4.18 , 4 .25 ,4 .2 7 

P a g i n g 4 .18 . 4 .25, 4.2 7 
Pa ra l l e l por t t a s k h a n d l e r 1. 9 
P a r a m e t e r file s 5 .1 , 5.4, 5. 5 
P a r a m e t e r s , ge t 1.2 4 
P a r a m e t e r s , se t fo r ser ia l devic e 1.2 3 
P a r e n t 1.1 7 
P a r e n t D i r 3.1 3 
PC 6. 5 
P e r m a n e n t r eg i s t e r va lue , ass ig n 

- see E Q U R 
P e r m a n e n t v a l u e , a s s ig n 

- see EQ U o r R E G 
P e r m i t 2.6 , 2. 7 
P k t T y p e 1.1 1 
P L E N 4.18 , 4.2 7 
P o s t i n c r e m e n t a d d r e s s 4.1 6 

Precedence o f ope ra to rs 4. 9 
P r i m a r y b ina r y inpu t (  Linker) 5. 1 
P r i m a r y Hie s 5. 2 
P r i m a r y inpu t 5. 7 
P r in t s ty l e 6.7 , 6.1 6 
P r i n t va lu e 6 .3 ,6 .5 ,6 .1 4 

- of c u r r e nt express io n 6. 5 
P r io r i ty 2 . 5 , 2 . 6 , 3 . 2 1 . 5 . 7 

- in l ink in g 5. 7 
-of CL I t a s k 2. 6 
-of proces s 2.5 , 3.2 2 

of R U N c o m m a n d 2. 6 
-of t a s k 2 .5 ,3 .2 1 

Process (se e als o Task ) 1. 1 
- h a n d l i n g c a l l s 3 . 2 1 . 3.2 9 
- id 1.1 3 
- ident if ier 3.2 3 

Process , c r ea t e a  ne w 3.2 1 
Process ID 1.1 6 
Process ID field  1.13 , 1.1 4 
P r o g r a m coun te r (PC ) 4.2 , 4.6 , 4.20 , 

4 . 2 1 , 6 . 5 . 6 . 1 2 
- r e l a t ive wi t h d i s p l a c e m e n t 4.2 1 

P r o g r a m encodin g (Assembler ) 4. 5 
P r o g r a m en d (se e als o END ) 4.1 7 
P r o g r a m sectio n (se e als o S E C T I O N ) 

4 .17 ,4 .20 
P r o g r a m sourc e 4.3 5 
P r o g r a m t i t l e 4.18 , 4.2 8 
P r o g r a m , exi t fro m 3.2 4 
Pro tec t ion , se t fil e o r d i rec tor y 3.1 7 

Q P k t 1.11 , 1 .12 ,2 .13,2 .14 , 2  15 . 
2 16 , 2.1 7 

R 6.5 , 6.6 . 6.1 5 
R ( R e l a t i v e symbols ) 4. 9 
Read 1.6 . 1.9 . 1.12 , 1.14 , 1.15 , 1.16 , 

1.22, 1.24 , 3.1 9 
- by tes fro m file  3.1 4 

Reference ex t e rna l n a m e 4.1 9 
Reference Globa l vecto r locat ion s 6. 4 
Reference t o symbols 5.1 2 
Refer ing t o a  s t a n d a r d se t o f 

def ini t ions 4.3 5 
REG 4 .17 ,4 .2 3 
Regis ter 2 . 1 , 4 .11, 6 1 5 

- cor rup t ion 1. 3 
- d u mp 6. 6 
- d u mp locatio n 6. 5 

list, defin e 4.2 3 
- n a m es 4.6 . 4.1 0 

v a l u e s 2 1.3. 1 
Reg i s t e r s . 

- a d d r e ss 4. 1 
da t a 4. 1 
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• internal 4. 1 
Relative expressio n 4.1 2 
Relative origin , se t 4.2 1 
Relative symbo l valu e 4 .1 0 
Relative symbol s R  4. 9 
Release 2.7 , 2. 8 
Release tas k 2.8 , 6.1 5 
Reloading register s 6. 7 
Relocatable cod e 4.2 0 
Relocatable memor y locations , 

assigning 4.2 1 
Relocatable origi n 4.1 7 
Relocatable symbo l 4.3 4 
Relocation information , 

generation o f 4.3 4 
RemDevice2 .12 
Removing a  device -  see RemDevic e 
Removing a  task -  see RemTas k 
Removing flopp y disk s fro m driv e 1.2 5 
RemTask 2.5 , 2.6 , 2. 8 
Rename 1.20 , 3.1 5 
RenameDisk 1.2 1 
RenameObject 1.2 0 
Repeat las t command lin e 7. 3 
Repetitive l inkin g 5. 1 
Resl 1.11 , 1.13 , 1.2 4 
Resl fiel d 1. 4 
Res2 1.11 , 1.13 , 1.2 4 
Reserve memor y location s 4.2 5 
Reserved symbo l 4.3 2 
Reset 1.24 , 6.1 0 
Resident syste m debugge r (se e als o 

DEBUG) 1.1 0 
Resource contro l 1. 5 
Restart 6.1 5 
Result field  1.1 1 
Result register s 1. 3 
Results 2.1,3. 1 
RETURN 7. 3 
Return cod e 6. 2 
RETURN i n DEBU G tas k 6. 2 
Returning file  lock s 1. 5 
Returning memor y 1. 5 
ROOT 5  5 
Root stack 2.5 , 3.2 1 
Rootnode pointer , retur n 2.1 8 
RootStruct2.18 
RORG 4.17.4 .2 1 
R s h i f t ( > > ) 4 . 9 
RTS 1. 4 
R U B O U T l . 9 
RUBOUT i n DEBU G tas k 6. 2 
RUN 3.2 5 
RUN comman d priorit y 2. 6 
Running a  program a s a  separat e tas k 

1.3 

Running a  progra m unde r a  CM 1. 3 

S 6 . 4 , 6 .13 .6 .1 5 
S optio n 4. 4 
S (Shor t Branc h specifier ) 4. 8 
Screen highligh t 7. 6 
Screen lin e lengt h 7. 2 
Screen lin e widt h 7. 2 
Scroll dow n 7.3 . 7. 5 
Scroll u p 7.3 . 7. 5 
SECTION 4.17 , 4.20 , 4.2 1 
Seek 1.15,3.1 6 
Segment identifie r 3.2 7 
Segment lis t 2.5 . 3.2 1 
Segment , unloa d 3.2 7 
Select anothe r tas k 6. 4 
Select Tas k 6.1 5 
Sending a  messag e (packet ) 2.1 4 
Separation characte r 4 .4 ,4 .6 , 4. 8 
Serial lin e 1. 9 

- device 1.2 4 
- task handle r 1. 9 

SET 4.10 , 4.17 , 4.2 3 
Set breakpoint s 6.1 , 6.11 , 6.1 5 
Set current expressio n 6. 3 
Set curren t locatio n 6. 3 
Set functio n 6.1 6 
Set lin e lengt h 4 .18 ,4 .2 7 
Set pag e lengt h 4 .18 ,4 .2 7 
Set prin t styl e 6 .7 ,6 .1 6 

- a s BCP L string s ($S ) 6. 7 
- tocharac ters ($C) 6. 7 
- t o decima l ($D ) 6. 7 
- to hexadecima l <$X ) 6. 7 
- t o octa l ( $ 0 ) 6 . 7 

Set progra m titl e 4.18 , 4.2 8 
Set relativ e origi n 4.2 1 
Set S P t o current valu e 6.1 3 
Set stac k bas e t o current valu e 6.1 3 
Set symbo l valu e 4.2 3 
S e t C o m m e n t l . 1 9 , 3 . 1 7 
SetFlags 2 .9 ,2 .10 ,2 .1 1 
SetParam 1.2 5 
Set Parameter s 1.2 2 
SetProtect 1.1 9 
SetProtection 1.19,3.1 7 
Sett ing attentio n flag s 2. 9 
Shared datastructur e 2. 6 
Shared rea d loc k 3.1 2 
Shift place s lef t 6. 9 
Shift place s righ t 6. 9 
Shuffle character s lef t 7. 5 
Shuffle character s righ t 7. 5 
Shuffle l ine s dow n 7. 4 
Single characte r mod e 1.22 , 3.1 9 
Single-precision floatin g poin t 8. 1 

ix 
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Single s t e p t h r o u g h p r o g r a m 6. 1 
Size specifie r 4.8 , 4 .12, 4.24 , 4.2 5 
Skip l ine s 4.1 8 
S M A L L 5. 4 
Source s t a t e m e n t s y n t a x 4. 6 
Source t e r m i n a t i o n 4.2 1 
Sources o f inpu t t o l inke r 5. 1 
S P 4 . 1 0 
Space 4. 4 

- at t h e s t a r t o f a  l in e 4. 5 
- or b l an k l ine s 4.2 6 

S P C 4.18 , 4.2 6 
Special key s ( V O L ) 7. 3 
Special r eg i s t e r 4. 2 
Special symbo l (NARC ) 4.1 9 
Specify a n offse t 6.1 4 
Specify d e s t i n a t i o n o f cros s 

reference o u t p u t 5. 4 
Specify file s c o n t a i n i n g ALIN K 

p a r a m e t e r s 5. 4 
Specify file s t o b e s c a n n e d a s th e 

l ib ra ry 5. 4 
Specify o u t p u t w id t h 5. 4 
Specify t e r m i n a l 7. 1 
Specify t h e d e s t i n a t i o n fo r t h e loa d 

file 5. 4 
Specify th e d e s t i n a t i o n o f message s 

5.4 
Specify th e d e s t i n a t i o n o f th e lin k 

m a p 5. 4 
Specify th e objec t fil e 5. 3 
SR 4 . 1 0 , 4 . 2 2 , 6 . 5 
STACK 1. 2 
S tack 

b a s e 6 . 1 4 , 6 . 1 5 
check ing 1. 3 
d isp lay 6.1 3 

- f rame 6.1 3 
• level t o c u r r e n t va lu e 6.1 5 
- p o i n t e r ( S P ) 1.3 , 1.4 , 1 .5 ,4 .1 . 
6 .13 ,6 .14 
- size 1. 3 

Stack , siz e o f roo t 2 .5 , 3.2 1 
S t a n d a l o n e mod e 6 . 1 , 6.5, 6.1 3 
S t a n d a r d consol e 1. 9 
S t a n d a r d fil e h e a d e r 1. 5 
S t a n d a r d h e a d e r fil e 1. 2 
S t a n d a r d i npu t 1.2 , 1. 6 
S t a n d a r d mac r o def in i t ions , includ e 

4.35 
S t a n d a r d o u t p u t 1.2 , 1.6 , 1. 7 
S t a r t a  mac r o def in i t io n 4.3 1 
S t a r t u p cod e (C ) 1.3 , 1. 4 
S t a r t u p fil e (fo r C ) 1. 3 
S t a r t u p fil e 1. 1 
S t a r t u p packe t 1. 4 

S t a t u s 1.2 5 
S t a t u s reg i s te r (SR ) 4.2 , 6. 5 
s td in 1  3 
s tdout 1. 3 
S to rage , defin e 4.1 7 
S tore locat ion s 6.2 , 6. 3 
Store po in t e r s 6. 6 
S t r i n g 4 . 1 0 . 4 . 1 2 , 4 . 3 0 

- descr ip tor 4.3 5 
- l eng th 1. 6 

S u b t r a c t (- ) 4. 9 
S u b t r a c t i o n 6. 9 
Suffixes t o a s s e m b l e r files  4. 2 
Supe rMode 2.10 , 2 . I I 
Supe rv i so r mod e 2.10 . 2 .11 . 4.1 

- e n t e r 2.1 0 
exi t 2.1 1 

Symbol 4.1 0 
- cross referenc e tab l e 5. 1 
-def ined, a s s e m b l e i f 4.3 1 
-de f in i t ion 4.17 , 4.22 , 4.3 1 
- d u mp 4. 4 
- not defined , a s s e m b l e i f 4.3 1 
- re ference 5.1 2 
- v a l u e , s e t 4.2 3 

S y n t a x 2 . 1 , 3. 1 
- for a d d r e s s mod e 4.1 3 

Sys t em 
- debugger 1.1 0 

in format ion , r e t u r n 3. 9 
- l ib ra r y s e g m e n t 2. 5 

Sys t em s tac k po in te r 
- see s t ac k po in te r 

Sys t em tic k se e Tic k 

T 6 . 3 , 6 . 1 3 , 6 . 1 5 
T a b 7. 3 
Task l . l , 1. 8 (se e a ls o Process ) 

- Cont rol Bloc k (se e TCB ) 
cont ro l s t r u c t u r e 2. 5 
m a n a g e m e n t 2. 4 
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Chapter 1: The Filing System 

This chapte r describe s th e Tripo s filin g system . I t include s informatio n 
on how to patch a  disk corrupted b y hardware errors . 



Table of Contents 

1.1 Tripo s File Structur e 
1.1.1 Roo t Bloc k 
1.1.2 Use r Director y Block s 
1.1.3 Fil e Heade r Bloc k 
1.1.4 Fil e Lis t Bloc k 
1.1.5 Dat a Bloc k 

1.2 DISKE D - The Disk Edito r 
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1.1 Tripos File Structure 
The Tripos fil e handle r use s a  disk tha t i s formatted wit h block s of equal 
size. I t provides an indefinitely dee p hierarchy o f directories, wher e eac h 
directory ma y contai n othe r directorie s an d files , o r jus t files . Th e 
structure i s a pure tre e -  that is , loops are not allowed. 

There i s sufficien t redundanc y i n th e mechanis m t o allow yo u to patc h 
together most , i f not all, of the contents of a disk after a  serious hardwar e 
error, fo r example . T o patc h th e content s o f a  disk , yo u ca n us e th e 
DISKED command . Fo r furthe r detail s o n th e synta x o f DISKED , se e 
Section 1.2 , "DISKE D -  The Dis k Editor, " late r i n thi s chapter . Befor e 
you ca n patc h togethe r th e content s a  disk , yo u mus t understan d th e 
layout. Th e subsection s belo w describ e th e layou t o f dis k pages . 
Generally, you only use DISKED i f DISKDOCTOR fail s t o fix your disks . 
There ar e som e thing s tha t DISKDOCTO R canno t resolve , an d s o you 
should lear n ho w to use DISKE D i n order t o cope whe n DISKDOCTO R 
fails. (Se e Chapte r 1  of the Tripos User's  Reference  Manual  fo r a 
description of DISKDOCTOR.) 

1.1.1 Root Block 

The root of the tre e is the Root Block , which i s at a fixed plac e on the disk. 
The roo t i s like any other directory , excep t tha t i t has no parent, an d its 
secondary typ e i s different. Tripo s store s the name o f the disk volum e i n 
the name fiel d of the roo t block . 

Each filin g syste m bloc k contain s a  checksum, wher e th e sum (ignorin g 
overflow) o f all the words in the block is zero. 

The figure on the following pag e describes the layout of the root block . 
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T. SHORT 

0 

0 

HT SIZ E 

0 

CHECKSUM 

hash 
table 

Type 

Header ke y (alway s 0) 

Highest se q number (alway s 0) 

Hashtable siz e ( = blocksize-56) 

Figure 1 -A: Root Block 
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SIZE-51 

SIZE-50 

SIZE-49 

SIZE-24 

SIZE-23 

SIZE-22 

SIZE-21 

SIZE-20 

SIZE-7 

SIZE-6 

SIZE-5 

SIZE-4 

SIZE-3 

SIZE-2 

SIZE-1 

(hash 
table) 

BMFLAG 

Bitmap 
pages 

DAYS 

MINS 

TICKS 

DISK 
NAME 

CREATEDAYS 

CREATEMINS 

CREATETICKS 

ST.ROOT 

TRUE i f Bitma p o n dis k i s vali d 

Used t o indicat e th e block s 
containing th e bitma p 

Volume las t altere d 
date an d tim e 

Volume nam e a s a  BCPL strin g 
of < = 3 0 character s 

Volume creatio n dat e 
and tim e 

Hash chai n (alway s 0 ) 

Parent director y (alway s 0 ) 

Extension (alway s 0 ) 

Secondary typ e indicate s 
root bloc k 

Figure 1 -A: Root Block (continued ) 
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1.1.2 Use r Directory Block s 

The followin g figur e describe s th e layou t o f th e content s o f a  use r 
directory block . 

+ + 

T.SHORT 

OWN KE Y 

0 

0 

0 

CHECKSUM 

hash 
table 

Type 

Header ke y (pointe r t o self ) 

Highest se q numbe r (alway s 0 ) 

Figure 1-B : User Director y Block s 
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(hash 
table) 

Spare 

PROTECT 

0 

COMMENT 

DAYS 

MINS 

TICKS 

DIRECTORY 
NAME 

HASHCHAIN 

PARENT 

0 

ST.USERDIR 

Protection bit s 

Unused (alway s 0 ) 

Stored a s a  BCP L strin g 

Creation dat e an d tim e 

Stored a s a  BCPL strin g 
of < = 3 0 character s 

Next entr y wit h sam e has h valu e 

Back pointe r t o parent director y 

Extension (alway s 0 ) 

Secondary typ e 

Figure 1 -B: User Directory Blocks (continued) 

User director y block s hav e typ e T.SHOR T an d secondar y typ e 
ST.USERDIRECTORY. Th e si x informatio n word s a t th e star t o f th e 
block als o indicat e th e block' s ow n ke y (tha t is , th e bloc k number ) a s a 
consistency chec k an d th e siz e o f th e has h table . Th e 5 0 informatio n 
words a t th e en d o f th e bloc k contai n th e dat e an d tim e o f creation, th e 
name o f th e directory , a  pointe r t o th e nex t fil e o r director y o n th e has h 
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chain, and a  pointer t o the directory above . 

To find a  fil e o r subdirectory , yo u mus t firs t appl y a  has h functio n t o it s 
name. Thi s has h functio n yield s a n offse t fro m th e s tar t o f th e bloc k t o 
the positio n i n th e has h table , whic h i s th e ke y o f th e first  bloc k o n a 
chain linkin g thos e wit h th e sam e has h valu e (o r zero, i f there ar e none) . 
Tripos read s th e bloc k wit h thi s ke y and compare s th e nam e o f the bloc k 
with th e require d name . If  th e name s d o no t match , i t read s th e nex t 
block on the chain, and s o on. 

1.1.3 File Header Bloc k 

The following figure  describe s th e layou t of the file  heade r block . 

0 

1 

2 

3 

4 

5 

T.SHORT 

OWN KE Y 

HIGHEST SE Q 

DATA SIZ E 

FIRST DAT A 

CHECKSUM 

Type 

Header ke y 

Total no . of dat a block s i n fil e 

Number o f dat a bloc k slot s use d 

First dat a bloc k 

6 

Figure 1-C : File Header Bloc k 
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| DAT A BL K 3| 
| DAT A BLK 2| Lis t o f data bloc k key s 

SIZE-51 j  DATA BLK lj 

SIZE-50 j  Spar e j 

SIZE-48 J  PROTEC T |  Protectio n bit s 

SIZE-47 |  BYTESIZ E |  Tota l siz e of file i n bytes 

SIZE-46 j  j 
| COMMEN T |  Commen t a s BCPL strin g 

SIZE-24 j  | 

SIZE-23 |  DAY S |  Creatio n dat e an d time 

SIZE-22 j  MIN S j 

SIZE-21 j  TICK S j 

SIZE-20 j  FIL E |  Store d a s a BCPL strin g 
j NAM E j  o f <= 30 characters 

SIZE-4 |  HASHCHAIN |  Nex t entr y wit h sam e has h valu e 

SIZE-3 |  PAREN T |  Pointe r t o parent director y 

SIZE-2 |  EXTENSION |  0  or first extensio n bloc k 

SIZE-1 |  ST.FIL E |  Secondar y typ e 
+ + 

Figure 1-C: File Header Block (continued ) 

Each fil e start s wit h a  fil e heade r block , whic h ha s typ e T.SHOR T an d 
secondary typ e ST.FILE . Th e star t an d en d o f th e bloc k contai n name , 
time, an d redundanc y informatio n simila r t o tha t i n a  director y block . 
The bod y of the fil e consist s of data block s wit h sequenc e number s fro m 1 
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upwards. Tripo s store s th e addresse s o f thes e block s i n consecutiv e 
words downwards fro m offse t size-5 1 i n th e block . I n general, Tripos doe s 
not use all th e spac e fo r thi s lis t and th e las t data bloc k i s not full . 

1.1.4 File Lis t Block 

If there ar e mor e block s i n th e fil e tha n ca n b e specifie d i n th e bloc k list , 
then th e EXTENSIO N field  i s non-zer o an d point s t o anothe r dis k bloc k 
which contain s a  furthe r dat a bloc k list . Th e followin g figure  explain s 
the structure o f the file  lis t block . 
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+ + 
0 |  T.LIS T |  Typ e 

| | 

1 |  OW N KEY |  Heade r key 
| | 

2 |BLOC K COUNT| Siz e of bloc k 
| 1 

3 |  DATA SIZ E |  Sam e as above 
| 1 

4 |  FIRST DATA | Firs t dat a bloc k 
| 1 

5 |  CHECKSUM | 
| 1 

6 I  I 

I I 

/ / 
\ \ 
| BLOCK N+3 | 
| BLOCK N+2 | Extende d lis t of data bloc k key s 

SIZE-51 j BLOC K N+l j 
| 1 

SIZE-50| | 
| inf o |  (unused ) 
I I 
| 1 

SIZE-4 |  0  |  Nex t i n hash lis t (alway s 0) 
| 1 

SIZE-3 |  PAREN T |  Fil e heade r bloc k of this fil e 
| 1 

SIZE-2 |  EXTENSION |  Nex t extensio n bloc k 
| | 

SIZE-1 |  ST.FIL E |  Secondar y typ e 
+ + 

Figure I D : Fil e Lis t Block 

There ar e as many file  extensio n block s as required t o list the data block s 
that mak e u p th e file.  Th e layou t o f the bloc k i s ver y simila r t o tha t o f a 
file heade r block , excep t tha t th e typ e i s differen t an d th e dat e an d 
filename fields  ar e no t used . 
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1.1.5 Dat a Block 

The followin g figur e explain s th e layou t o f a data block . 

0 

1 

2 

3 

4 

5 

6 

T. DATA 

HEADER 

SEQ NU M 

DATA SIZ E 

NEXT DAT A 

CHECKSUM 

DATA 

Type 

Header ke y 

Sequence numbe r 

Size i n byte s 

Next dat a bloc k 

Figure 1-E : Data Block 

Data block s contai n onl y si x word s o f filing syste m information . Thes e 
six words refer t o the following : 

- typ e (T . DAT A) 
pointer t o the file heade r bloc k 
sequence numbe r o f the data bloc k 
number o f bytes of dat a 
pointer t o the nex t data bloc k 
checksum 

1-10 



Tripos Technical Referenc e Filing Syste m 

Normally, al l dat a block s except th e las t ar e ful l (tha t is , they hav e a  siz e 
= blocksize-24) . Th e las t data block has a forward pointe r o f zero. 

1.2 DISKED - The Disk Editor 
To inspec t o r patc h dis k blocks , yo u ca n us e th e Tripo s dis k editor , 
DISKED. Becaus e DISKE D write s t o the dis k directly , yo u shoul d us e i t 
with care . Nevertheless , yo u ca n us e i t t o goo d effec t i n recoverin g 
information fro m a  corrup t flopp y disk , fo r example . Th e templat e fo r 
DISKED i s as follows : 

DISKED "DEV/A " 

The devic e paramete r mus t b e th e nam e o f th e dis k yo u wis h t o edit , 
followed b y a  colo n (:) . Thi s nam e ca n refe r t o a  disk driv e (fo r example , 
DFO:), or to a volum e (fo r example , MyDisk:) . 

You shoul d onl y us e DISKE D wit h referenc e t o th e layou t o f a  Tripo s 
disk. (Fo r a  descriptio n o f the layout , se e subsection s 1.1. 1 t o 1.1. 5 i n th e 
first par t o f th e chapter. ) DISKE D know s abou t thi s structur e -  fo r 
example, the R  (Root block) command print s th e ke y of the roo t block . 

Suppose tha t yo u giv e th e R  comman d an d obtai n th e ke y t o th e roo t 
block. Yo u can then giv e th e G  (Get block ) command followe d b y this ke y 
number t o read th e bloc k int o memory . Onc e yo u hav e use d G  to ge t th e 
block, yo u ca n us e th e I  (Information ) comman d t o prin t ou t th e 
information containe d i n th e firs t an d las t location s o f the block . Thes e 
locations indicat e th e typ e o f block, th e name , th e has h links , an d s o on . 
If you the n specif y a  nam e afte r a n H  (Hash ) command , DISKE D give s 
you th e offse t o n a  director y pag e tha t store s a s th e firs t key , header s 
with name s tha t has h t o th e nam e yo u supplied . I f yo u the n typ e th e 
number tha t DISKE D return s followe d b y a  slas h (/) , DISKE D display s 
the ke y o f tha t heade r page . Yo u ca n the n rea d thi s wit h furthe r G 
commands, and so on. 

Consider deletin g a  fil e that , du e t o hardwar e errors , make s th e filin g 
system restar t tas k fail . First , yo u mus t locat e th e director y pag e tha t 
holds th e referenc e t o th e file . Yo u d o thi s b y searchin g th e director y 
structure fro m th e roo t block , usin g th e has h codes . Then , yo u mus t 
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locate th e slo t tha t reference s th e fil e -  this i s either th e director y bloc k 
or a  heade r bloc k o n th e sam e has h chain . Thi s slo t shoul d contai n th e 
key o f th e file' s heade r block . T o se t th e slo t t o zero , yo u typ e th e slo t 
offset, followe d b y a slas h (/ ) followed b y zer o (tha t is , <offset>/0) . The n 
correct th e checksu m wit h th e K  (checKsum ) command . Yo u shoul d 
disable th e writ e protectio n wit h X  an d writ e bac k th e update d bloc k 
with P  (for Pu t block ) or W  (for Windup) . You should the n change th e B M 
valid fla g i n the roo t block fro m - 1 (TRUE) t o 0 (FALSE). Thi s causes th e 
disk validato r t o ru n whe n th e dis k i s nex t inserted . Ther e i s no need t o 
do anythin g else , a s th e block s tha t th e file  use d i n erro r becom e 
available onc e mor e afte r th e dis k validatio n proces s ha s successfull y 
scanned th e disk . 

DISKED command s ar e al l singl e characters , sometime s wit h 
arguments. 

The following i s a complete lis t of the available commands . 
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Command Functio n 

B n 
C n 
G[n] 

H nam e 
I 
K 

L [lwb upb ] 

M n 
N [lwb upb ] 
P n 
R 
Q 
S cha r 

T lw b up b 
Vn 
W 
X 
Yn 
Z 
number 

/[n] 
'chars' 

Set logica l bloc k number bas e t o n 
Display n  characters fro m current offse t 
Get bloc k n  fro m dis k (defaul t i s th e curren t bloc k 
number) 
Calculate has h valu e of nam e 
Display block informatio n 
Check block checksum (and correct i f wrong) 
Locate word s tha t matc h Valu e unde r Mas k (lw b 
and up b restric t search ) 
Set Mask (fo r L  and N  commands) t o n 
Locate word s that do not match Valu e unde r Mas k 
Put block in memory t o block n  on dis k 
(default i s the current bloc k number ) 
Display block number o f Root Bloc k 
Quit (do not writ e t o disk) 
Set display Styl e 
char =  C  - > character s 

S - > strin g 
0 - > octa l 
X - > he x 
D -> decima l 

Type range of offsets i n block 
Set Valu e for L  and N  command s 
Windup( = PQ ) 
Invert writ e protect stat e 
Set c Ylinder bas e t o n 
Zero all words of buffe r 
Set current wor d offset i n bloc k 
= Displa y values se t in progra m 
Display word a t current offse t o r update valu e t o n 
Put chars a t curren t offse t 

Table l.A : DISKED Command s 

To indicate octa l o r hex , you ca n star t number s wit h #  o r # X (tha t is , # 
for octal , # X fo r hex) . Yo u can als o include BCP L strin g escape s (* N an d 
so forth) i n strings . 
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This chapter describe s th e structure o f binary objec t file s unde r Tripos , 
as produced by assemblers an d compilers . I t also describes th e format o f 
binary loa d files, which are produce d b y the linke r an d rea d int o memor y 
by the loader . 
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2.1 Introduction 
This chapte r describe s th e structur e o f binar y objec t file s unde r Tripos , 
as produce d b y assembler s an d compilers . I t also describe s th e forma t o f 
binary loa d files , whic h ar e produce d b y the linke r an d rea d int o memor y 
by th e loader . Th e forma t o f loa d file s support s overlaying . Apar t fro m 
describing th e forma t o f loa d files , thi s chapte r explain s th e us e o f 
common symbols, absolute external references , an d program units . 

2.1.1 Terminolog y 

Some of the technica l term s use d i n this chapter ar e explained below . 

External Reference s 

You ca n us e a  nam e t o specif y a  referenc e betwee n separat e progra m 
units. Th e dat a structur e let s yo u hav e a  nam e longe r tha n 16Mbytes , 
although the linke r restrict s name s to 255 characters. When you link th e 
object file s int o a  singl e loa d file , yo u mus t ensur e tha t al l externa l 
references matc h correspondin g externa l definitions . Th e externa l 
reference ma y b e of size byte , word , or long ; external definition s refe r t o 
relocatable value s o r absolut e values . Relocatabl e byt e an d wor d 
references refe r t o PC-relativ e addres s mode s an d thes e ar e entirel y 
handled b y th e linker . However , i f yo u hav e a  progra m containin g 
longword relocatabl e references , relocatio n ma y tak e plac e whe n yo u 
load the program . 

Note tha t thes e size s only refe r t o th e lengt h o f the relocatio n field ; i t i s 
possible t o load a wor d from a  long external address , for example , and th e 
linker make s n o attemp t t o chec k tha t yo u ar e consisten t i n you r us e o f 
externals. 
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Object File 

An assemble r o r compile r produce s a  binar y image , called a n objec t file . 
An objec t fil e contain s on e o r mor e progra m units . I t ma y als o contai n 
external reference s t o other objec t files . 

Load File 

The linke r produce s a  binar y imag e fro m a  numbe r o f objec t files . Thi s 
binary imag e i s calle d a  loa d file . A  loa d fil e doe s no t contai n an y 
unresolved externa l references . 

Program Uni t 

A program uni t i s the smalles t elemen t th e linke r can handle . A  program 
unit ca n contai n on e o r mor e hunks ; objec t file s ca n contai n on e o r mor e 
program units . I f the linke r find s a  suitabl e externa l referenc e withi n a 
program uni t whe n i t inspect s th e scanne d libraries , i t include s th e 
entire progra m uni t i n th e loa d file . A n assemble r usuall y produce s a 
single progra m uni t fro m on e assembl y (containin g on e o r mor e hunks) ; 
a compile r suc h a s FORTRA N produce s a  progra m uni t fo r eac h 
subroutine, mai n program , o r BLOC K DATA . Hun k numberin g s tar t s 
from zer o withi n eac h progra m unit ; th e onl y wa y yo u ca n referenc e 
other progra m unit s i s through externa l references . 

Hunks 

A hun k consist s o f a  bloc k o f code o r data , relocatio n information , an d a 
list o f define d o r reference d externa l symbols . Dat a hunk s ma y specif y 
initialized dat a o r uninitialize d dat a (bss) . bs s hunk s ma y contai n 
external definition s bu t n o externa l reference s no r an y value s requirin g 
relocation. If  yo u plac e initialize d dat a block s i n overlays , th e linke r 
should no t normall y alte r thes e dat a blocks , sinc e i t reload s the m fro m 
disk durin g th e overla y task . Hunk s ma y b e name d o r unnamed , an d 
they ma y contai n a  symbo l tabl e i n order t o provide symboli c debuggin g 
information. The y ma y als o contai n a  furthe r debuggin g informatio n fo r 
the us e o f hig h leve l languag e debuggin g tools . Eac h hun k withi n a 
program uni t has a number , start in g from zero . 
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Scanned library 

A scanne d librar y consist s o f objec t file s tha t contai n progra m unit s 
which ar e onl y loade d i f there ar e an y outstandin g externa l reference s t o 
them. Yo u ma y us e objec t file s a s librarie s an d provid e the m a s primar y 
input t o the linker , i n which case th e inpu t include s al l the program unit s 
the object file s contain. Not e tha t you ma y concatenate objec t files . 

Node 

A node consists o f at leas t on e hunk . A n overlaid loa d fil e contain s a  roo t 
node, whic h i s residen t i n memor y al l th e tim e tha t th e progra m i s 
running, an d a  numbe r o f overlay node s whic h ar e brough t int o memor y 
as required . 

2.2 Object File Structure 

An objec t fil e i s the outpu t o f the assemble r o r a  languag e translator . T o 
use an object file , you must firs t resolv e al l the external references . T o do 
this, yo u pas s th e objec t fil e throug h th e linker . A n objec t fil e consist s o f 
one o r mor e progra m units . Eac h progra m uni t s tart s wit h a  heade r an d 
is followed b y a  serie s of hunks joined en d t o end, eac h o f which contain s 
a numbe r o f "blocks ' of variou s types . Eac h bloc k start s wit h a  longwor d 
which define s it s type , an d thi s i s followe d b y zer o o r mor e additiona l 
longwords. Not e tha t eac h bloc k i s alway s rounde d u p th e neares t 
longword boundary . Th e progra m uni t heade r i s als o a  bloc k wit h thi s 
format. 

The format o f a program uni t i s as follows : 

- Program uni t heade r bloc k 
- Hunk s 
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The basic forma t o f a hunk i s as follows : 

- Hunk nam e bloc k 
- Relocatable bloc k 
- Relocation informatio n bloc k 
- External symbo l information bloc k 
- Symbol tabl e bloc k 
- Debug block 
- End bloc k 

You may omit al l these block types , except th e end block . 

The followin g subsection s describ e th e forma t o f eac h o f thes e blocks . 
The valu e o f th e typ e wor d appear s i n decima l an d he x afte r th e typ e 
name, for example , hun k uni t ha s th e valu e 99 9 i n decima l an d 3E 7 i n 
hex. 

2.2.1 hunk_unit (999/3E7 ) 

This specifie s th e star t o f a  progra m unit . I t consist s o f a  typ e word , 
followed b y th e lengt h o f th e uni t nam e i n longwords , followe d b y th e 
name itsel f padde d t o a  longwor d boundar y wit h zeros , i f required . I n 
diagramatic form, th e format i s as follows : 

| hunk_uni t | 

I N  | 

I N  | 
| longword s | 

I o f | 

| nam e I 

Figure 2-A: Hunk__unit (999/3E7 ) 
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2.2.2 hunk_name (1000/3E8 ) 

This define s th e nam e o f a hunk . Name s ar e optional ; i f the linke r find s 
two o r mor e name d hunk s wit h th e sam e name , i t combine s th e hunk s 
into a  singl e hunk . Not e tha t 8  o r 1 6 bi t progra m counte r relativ e 
external reference s ca n onl y b e resolve d betwee n hunk s wit h th e sam e 
name. Any externa l reference s i n a loa d format fil e ar e betwee n differen t 
hunks an d requir e 3 2 bi t relocatabl e references ; although , a s th e loade r 
scatter load s th e hunk s int o memory , yo u canno t assum e tha t the y ar e 
within 32 K o f each other . Not e tha t th e lengt h i s i n longword s an d th e 
name block , lik e al l blocks , i s rounde d u p t o a  longwor d boundar y b y 
padding with zeros . The format i s as follows : 

hunk nam e 

N 
longwords 

of 
name 

Figure 2-B: Hunk_name (1000/3E8 ) 

2.2.3 hunk_code (1001/3E9 ) 

This define s a  block of code tha t i s to be loaded int o memor y an d possibl y 
relocated. It s format i s as follows : 
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| hunk_cod e | 

I N  | 

I N  | 
| longword s | 

I o f | 

| cod e | 

Figure 2-C: Hunk_code (1001/3E9 ) 

2.2.4 hunk_data (1002/3EA ) 

This define s a  bloc k o f initialized dat a whic h i s to be loade d int o memor y 
and possibl y relocated . Th e linke r shoul d no t alte r thes e block s i f the y 
are par t o f a n overla y node , a s i t ma y nee d t o rerea d the m fro m dis k 
during overlay handling . The format i s as follows : 

hunk dat a 

N 
longwords 

of 

data 

Figure 2-D: Hunk_data (1002/3EA ) 
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2.2.5 hunk__bss (1003/3EB ) 

This specifie s a  block of uninitialized workspac e whic h i s allocated b y th e 
loader, bs s block s ar e use d fo r suc h thing s a s stack s an d fo r FORTRA N 
COMMON blocks . I t i s no t possibl e t o relocat e insid e a  bs s block , bu t 
symbols can b e defined withi n one . It s format i s as follows : 

hunk bs s 

Figure 2-E: Hunk_bss (1003/3EB ) 

where N  i s th e siz e o f block yo u requir e i n longwords . The memor y use d 
for bss blocks i s zeroed by the loade r whe n i t is allocated . 

The relocatabl e bloc k withi n a  hun k mus t b e on e o f hun k code , 
hunk dat a or hunk bss . 

2.2.6 hunk_reloc32 (1004/3EC ) 

A hun k reloc3 2 bloc k specifie s 3 2 bi t relocatio n tha t th e linke r i s t o 
perform withi n th e current relocatabl e block . The relocation informatio n 
is a  referenc e t o a  locatio n withi n th e curren t hun k o r an y othe r withi n 
the progra m unit . Eac h hun k withi n th e uni t i s numbered , start in g fro m 
zero. The linke r add s th e address o f the base o f the specified hun k t o eac h 
of the longword s i n th e precedin g relocatabl e bloc k tha t th e lis t o f offset s 
indicates. Th e offse t lis t onl y include s reference d hunk s an d a  coun t o f 
zero indicates th e end of the list . It s format i s as follows : 
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| hun k _reloc32 | 

1 N l | 

| Hun k Number 1  | 

Nl 
offsets 

N2 

I Hun k Numbe r 2  | 

offsets 

Nn 

| Hun k Numbe r n  | 

offsets 

Figure 2-F: Hunk_reloc32 (1004/3EC ) 
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2.2.7 hunk_relocl6 (1005/3ED ) 

A hun k relocl 6 bloc k specifie s 1 6 bi t relocatio n tha t th e linke r shoul d 
perform withi n th e current relocatabl e block . The relocatio n informatio n 
refers t o 1 6 bit progra m counte r relativ e reference s t o other hunk s i n th e 
program unit . Th e forma t i s th e sam e a s hun k reloc3 2 blocks . Thes e 
references mus t b e t o hunk s wit h th e sam e name , s o tha t th e linke r ca n 
perform th e relocatio n whil e i t coagulate s (tha t is , gather s together ) 
similarly name d hunks . 

2.2.8 hunk__reloc8 (1006/3EE ) 

A hun k reloc 8 bloc k specifie s 8  bi t relocatio n tha t th e linke r shoul d 
perform withi n th e curren t relocatabl e block . The relocatio n informatio n 
refers t o 8  bi t progra m counte r relativ e reference s t o other hunk s i n th e 
program unit . Th e forma t i s th e sam e a s hun k reloc3 2 blocks . Thes e 
references mus t b e t o hunk s wit h th e sam e name , s o tha t th e linke r ca n 
perform th e relocation whil e i t coagulates similarl y name d hunks . 

2.2.9 hunk_ext (1007/3EF ) 

This bloc k contain s externa l symbo l information . I t contain s entrie s 
both definin g symbol s an d listin g reference s t o them . It s forma t i s a s 
follows: 
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hunk ex t 

Symbol 
data 

unit 

I Symbo l 
I dat a 

I uni t 

Figure 2-G: Hunk_ext (1007/3EF ) 

where ther e i s one 'symbo l dat a unit ' fo r eac h symbo l used , and th e bloc k 
ends with a zero word . 

Each symbo l dat a uni t consist s o f a  typ e byte , th e symbo l nam e lengt h 
(three bytes) , th e symbo l nam e itself , an d furthe r data . Yo u specif y th e 
symbol nam e lengt h i n longwords , an d pa d th e nam e fiel d t o th e nex t 
longword boundar y wit h zeros . 

The typ e byt e specifie s whethe r th e symbo l i s a  definition o r a  reference , 
etc. Tripo s use s value s 0-12 7 fo r symbo l definitions , an d 128-25 5 fo r 
references. 
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At the moment , th e value s are a s follows : 

Name Value Meaning 

ext sym b 
ext de f 
ext ab s 
ext ref3 2 

0 
1 
2 
129 
130 
131 
132 

Symbol tabl e 
Relocatable definitio n 
Absolute definitio n 
32 bit reference t o symbol 
32 bit referenc e t o COMMO N 
16 bit referenc e t o symbo l 
8 bit reference t o symbo l 

ext commo n 
ext refl 6 
ext ref 8 

Table 2-A: External Symbol s 

The linke r fault s al l othe r values . Fo r ex t de f ther e i s on e dat a word , 
the valu e o f the symbol . Thi s i s merel y th e offse t o f th e symbo l fro m th e 
start o f the hunk . Fo r ex t ab s ther e i s also on e dat a value , whic h i s th e 
absolute valu e t o b e adde d int o th e code . Th e linke r treat s th e valu e fo r 
ext re s i n th e sam e wa y a s ex t def , excep t tha t i t assume s th e hun k 
name i s the librar y nam e an d i t copies this nam e throug h t o the loa d file . 
The typ e byte s ex t ref32 , ex t refl 6 an d ex t ref 8 ar e followe d b y a 
count an d a  lis t o f references , agai n specifie d a s offset s fro m th e star t o f 
the hunk . 

The typ e ex t commo n ha s th e sam e structur e excep t tha t i t ha s a 
COMMON bloc k siz e befor e th e count . Th e linke r treat s symbol s 
specified a s common i n the followin g way : i f it encounters a  definition fo r 
a symbo l reference d a s common , the n i t use s thi s valu e (th e onl y tim e a 
definition shoul d aris e i s in th e FORTRA N Bloc k Dat a case). Otherwise , 
it allocate s suitabl e bs s spac e usin g th e maximu m siz e yo u specifie d fo r 
each common symbo l reference . 

The linke r handle s externa l reference s differentl y accordin g t o the typ e 
of the correspondin g definition . I t adds absolute value s t o the long , word , 
or byt e fiel d an d give s a n erro r i f th e signe d valu e doe s no t fit . 
Relocatable 3 2 bi t reference s hav e th e symbo l valu e adde d t o th e fiel d 
and a  relocation recor d i s produced fo r th e loader . 1 6 and 8  bit reference s 
are handle d a s PC-relativ e reference s an d ma y onl y b e mad e t o hunk s 
with th e sam e nam e s o tha t th e hunk s ar e coagulate d b y th e linke r 
before the y ar e loaded . I t also possible fo r P C relativ e reference s t o fail i f 
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the reference and the definition are too far apart. The symbol data unit 
formats are as follows: 

ext_def/abs/res 

| typ | Name Lengt h NL | 

I I 
| N L longwords | 
| o f symbol nam e | 

| Symbo l valu e 

ext_ref32/16/8 

| typ | Name Lengt h NL 

I 

| N L longword s 
| o f symbol nam e 

| Count o f references NR | 

I I 
| N R longwords | 
| of symbol reference s | 

Figure 2-H: Symbol Data Uni t 
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ext commo n 

| 13 0 |  Name Lengt h N L 

NL longword s 
of symbo l nam e 

Size o f commo n bloc k 

Count o f reference s N R | 

NR longword s 
of symbo l reference s 

(continuation o f Figure 2-H ) 

2.2.10 hunk_symbol (1008/3F0 ) 

You us e thi s bloc k t o attach a  symbo l tabl e t o a  hun k s o that yo u can us e 
a symboli c debugge r o n th e code . The linke r passe s symbo l tabl e block s 
through attache d t o th e hun k and , i f th e hunk s ar e coagulated , 
coagulates th e symbo l tables . Th e loade r doe s no t loa d symbo l tabl e 
blocks int o memory ; whe n thi s i s required , th e debugge r i s expecte d t o 
read th e loa d file . The forma t o f the symbo l tabl e bloc k i s the sam e as th e 
external symbo l informatio n bloc k with symbol tabl e unit s for each nam e 
you use . Th e typ e code o f zero i s used withi n th e symbo l dat a units . Th e 
value o f the symbo l i s th e offse t o f the symbo l fro m th e star t o f the hunk . 
Thus th e format i s as follows : 
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hunk_symbol 

Symbol 
data 
unit 

Symbol 
data 
unit 

Figure 2-1: Hunk_symbol (1008/3F0 ) 

where each symbol data unit has the following format. 

| 0  |  Name Lengt h N L 

I 

[ N L longword s 
| o f symbo l nam e 

Symbol valu e 

Figure 2^J: Symbol Dat a Uni t 

2-14 



Tripos Technical Referenc e Binary Fil e Structur e 

2.2.11 hunk_debu g (1009/3F1 ) 

Tripos provide s th e debu g bloc k s o tha t a n objec t fil e ca n carr y furthe r 
debugging information . Fo r example , hig h leve l languag e compiler s ma y 
need t o maintai n description s o f dat a structure s fo r us e b y hig h leve l 
debuggers. Th e debu g bloc k ma y hol d thi s information . Tripo s doe s no t 
impose a  forma t o n th e debu g bloc k excep t tha t i t mus t star t wit h th e 
hunk debu g longwor d an d b e followe d b y a  longwor d tha t indicate s th e 
size of the block in longwords . Thus the format i s as follows : 

hunk_debug 

longwords 
of 

debug dat a 

Figure 2-K: Hunk_debug (1009/3F1 ) 

2.2.12 hunk_end (1010/3F2 ) 

This specifie s th e en d o f a  hunk . I t consist s o f a  singl e longword , 
hunk end . 
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2.3 Load Files 

The forma t o f a loa d fil e (tha t is , the outpu t fro m th e linker ) i s similar t o 
that o f an object file . In particular, i t consists o f a numbe r o f hunks wit h a 
similar forma t t o thos e i n a n objec t file . Th e mai n differenc e i s tha t th e 
hunks neve r contai n a n externa l symbo l informatio n block , a s al l 
external symbol s hav e bee n resolved , an d th e progra m uni t informatio n 
is no t included . I n a  simpl e loa d fil e tha t i s no t overlaid , th e file contain s 
a heade r bloc k whic h indicate s th e tota l numbe r o f hunks i n th e loa d file . 
This bloc k i s followe d b y th e hunks , whic h ma y b e th e resul t o f 
coagulating a  numbe r o f inpu t hunk s i f the y ha d th e sam e name . Thi s 
complete structur e i s referre d t o a s a  node . Loa d file s ma y als o contai n 
overlay information . I n thi s case , a n overla y tabl e follow s th e primar y 
node, an d a  specia l brea k bloc k separate s th e overla y nodes . Thu s th e 
load fil e structur e ca n b e summarize d a s follows , wher e th e item s 
marked wit h a n asterisk (* ) are optional . 

- Primary nod e 
- Overlay tabl e block (* ) 
- Overlay node s separated b y break block s (* ) 

The relocatio n block s withi n th e hunk s ar e alway s o f typ e 
hunk reloc32 , and indicat e th e relocatio n t o be performed a t loa d time . 
This include s bot h th e 3 2 bi t relocatio n specifie d wit h hun k reloc3 2 
blocks in th e objec t fil e an d extr a relocatio n require d fo r th e resolution o f 
external symbols . 

Each externa l referenc e i n th e objec t file s i s handle d a s follows . Th e 
linker searches th e primary inpu t fo r a  matching external definition . I f i t 
does not find one , it searches th e scanne d librar y an d include s in the loa d 
file th e entir e progra m uni t wher e th e definitio n wa s defined . Thi s ma y 
make furthe r externa l reference s becom e outstanding . A t th e en d o f th e 
first pass , th e linke r know s al l th e externa l definition s an d th e tota l 
number o f hunks tha t i t i s goin g t o use . Thes e includ e th e hunk s withi n 
the loa d file . O n th e secon d pass , th e linke r patche s th e longwor d 
external reference s s o tha t the y refe r t o th e require d offse t withi n th e 
hunk whic h define s th e symbol . I t produce s a n extr a entr y i n th e 
relocation bloc k s o that , whe n th e hunk s ar e loaded , i t add s t o eac h 
external reference th e base address o f the hun k definin g th e symbol . 
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Before th e loade r ca n mak e thes e cros s hun k references , i t needs t o kno w 
the numbe r an d siz e of the hunk s i n th e nodes . The heade r bloc k provide s 
this information , a s describe d below . Th e loa d file  ma y als o contai n 
overlay informatio n i n a n overla y tabl e block . Brea k block s separat e th e 
overlay nodes . 

2.3.1 hunk_header (1011/3F3 ) 

This bloc k give s informatio n abou t th e numbe r o f hunk s tha t ar e t o b e 
loaded, and the size of each one . 
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hunk heade r 

Nl 

Nl longword s 
of nam e 

N2 

N2 longword s 
of nam e 

0 

Table siz e 

First Hun k F 

Last Hun k L 

L - F + 1 
sizes 

Figure2-L: Hunk_header(1011/3F3 ) 

The forma t o f the hun k heade r i s described i n Figure 2-L . The first par t 
of th e heade r bloc k contain s th e name s tha t th e loade r mus t ope n whe n 
this nod e i s loaded . Eac h nam e consist s o f a  lon g wor d indicatin g th e 
length o f the nam e i n longword s an d th e tex t nam e padde d to a  longwor d 
boundary wit h zeros . Th e nam e lis t end s wit h a  longwor d o f zero . Th e 
names are i n the orde r i n whic h the loade r i s to open them . 
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When i t load s a  primar y node , th e loade r allocate s a  tabl e i n memor y 
which i t uses t o keep track o f all th e hunk s i t has loaded . This tabl e mus t 
be larg e enoug h fo r al l th e hunk s i n the loa d file , includin g th e hunk s i n 
overlays. Th e nex t longwor d i n th e heade r bloc k i s therefor e thi s tabl e 
size, which i s equal t o the maximu m hun k numbe r reference d plu s one . 

The nex t longwor d F  refer s t o th e firs t slo t i n th e hun k tabl e th e loade r 
should us e whe n loading . 

The nex t longwor d L  refer s t o th e las t hun k slo t th e loade r i s t o loa d a s 
part o f this loade r call . The tota l numbe r o f hunks loade d i s therefore L  -
F +  1 . 

The heade r bloc k continue s wit h L  - F +  1  longwords whic h indicat e th e 
sizes o f each hun k whic h i s t o be loade d a s par t o f this call . This enable s 
the loade r t o preallocat e th e spac e fo r th e hunk s an d henc e perfor m th e 
relocation betwee n hunk s whic h i s required a s the y are loaded . One hun k 
may be the bs s hunk wit h a  siz e given as zero ; in thi s case the loade r use s 
an operatin g syste m variabl e t o giv e th e siz e a s describe d i n hun k bs s 
above. 

2.3.2 hunk_over!ay (1013/3F5 ) 

The overla y tabl e bloc k indicate s t o th e loade r tha t i t i s loadin g a n 
overlaid program , an d contain s al l th e dat a fo r th e overla y table . O n 
encountering it , th e loade r set s u p th e table , an d returns , leavin g th e 
input channel t o the loa d file stil l open. It s format i s as follows : 

2-19 



Binary Fil e Structur e Tripos Technical Referenc e 

hunk_overlay | 

Table siz e 

M +  2 

M + 1 

Overlay 
data 

table 

Figure 2-M: Hunk__overlay (1013/3F5 ) 

The firs t longwor d i s th e uppe r boun d o f th e complet e overla y tabl e (i n 
longwords). 

M i s th e maximu m leve l th e overla y tre e use s wit h th e roo t leve l bein g 
zero. Th e nex t M  4-1 words for m th e ordinate tabl e section o f the overla y 
table. 

The res t o f th e bloc k i s th e overla y dat a table , a  serie s o f eight-wor d 
entries, on e fo r eac h overla y symbol . I f O  i s th e maximu m overla y 
number used , the n th e size of the overlay data tabl e i s (O +1)*8, since th e 
first overla y numbe r i s zero . So , th e overla y tabl e siz e i s equa l t o 
(0 + l)*8 +  M  + l . 
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2.3.3 hunk_break (1014/3F6 ) 

A break bloc k indicate s th e end o f an overla y node . I t consists of a singl e 
longword, hun k break . 

2.4 Examples 

The followin g simpl e section s o f cod e sho w ho w th e linke r an d loade r 
handle external symbols . For example . 

IDNT A 
XREF 
XDEF 

BILLY,JOHN 
MARY 

elocation 
FRED 

.B #$FF,D 1 
Q #1,D 0 

* The nex t longwor d require s re L 
0000" 000 0 000 8 DC. L 
0004' 123 C 00F F MOVE. B 
0008' 700 1 FRE D MOVE Q 
* External entr y poin t 
000A" 4E7 1 MAR Y NO P 
000C 4EB 9 000 0 000 0 JS R 
*Now referenc e th e externa l 
0012' 223 9 000 0 000 0 MOVE. L MOVE.L JOHN,D l 

END 

BILLY Call externa l 

produces the following objec t fil e 
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hunk_unit 
00000001 
41000000 
hunk_code 
00000006 
00000008 1 2 
hunk_reloc3 
00000001 
00000000 
00000000 
00000000 
hunk_ext 
01000001 
4D415259 
0000000A 
81000001 
4A4F484E 
00000001 
00000014 
81000002 
42494C4C 
59000000 
00000001 
0000000E 
00000000 
hunk en d 

Size i n longword s 
Name, padde d t o lwor d 

Size i n longword s 
3C00FF 70014E7 1 4EB9000 0 0000223 9 0000000 0 
2 

Number i n hunk 0 
Hunk 0 
Offset t o b e relocate d 
Zero t o mark en d 

XDEF, Siz e 1  longwor d 
MARY 
Offset o f definitio n 
XREF, Siz e 1  longwor d 
JOHN 
Number o f reference s 
Offset o f referenc e 
XREF, Siz e 2  longword s 
BILLY 
(zeros t o pad ) 
Number o f reference s 
Offset o f referenc e 
End o f externa l bloc k 

The matching program t o this i s as follows : 

0000' 2A3 C AAA A AAA A 
* External entr y poin t 
0006' 4E7 1 BILL Y 
* External entr y poin t 
0008' 720 1 JOH N 
* Call externa l referenc e 
000A' 4EF 9 000 0 000 0 

IDNT 
XDEF 
XREF 
MOVE.L 

NOP 

MOVEQ 

JMP 
END 

B 
BILLY,JOHN 
MARY 
#$AAAAAAAA,D5 

#1,D1 

MARY 
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and th e corresponding outpu t cod e would b e 

Size i n longword s 
Unit nam e 

hunk_uni t 
00000001 
42000000 
hunk_code 
00000004 Siz e i n longword s 
2A3CAAAA AAAA4E7 1 72014EF 9 0000000 0 
hunk_ext 
01000001 XDEF , Siz e 1  longwor d 
4A4F484E JOH N 
00000008 Offse t o f definitio n 
01000002 XDEF , Siz e 2  longword s 
42494C4C BILL Y 
59000000 (zero s t o pad) 
00000006 Offse t o f definitio n 
81000001 XREF , Siz e 1  longwor d 
4D415259 MAR Y 
00000001 Numbe r o f reference s 
0000000C Offse t o f referenc e 
00000000 En d of external bloc k 
hunk end 

Once yo u hav e passe d thi s throug h th e linker , th e loa d fil e wil l hav e th e 
following format . 
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hunk heade r 
00000000 
00000002 
00000000 
00000001 
00000006 
00000004 
hunk_code 
00000006 Size o f cod e i n longword s 

No hun k nam e 
Size o f hun k tabl e 
First hun k 
Last hun k 
Size o f hun k 0 
Size o f hun k 1 

00000008 123C00F F 70014E7 1 4EB9000 0 0006223 9 0000000 8 
hunk reloc3 2 

hunk_end 

When th e loade r load s thi s cod e int o memory , i t read s th e heade r bloc k 
and allocate s a  hun k tabl e o f tw o longwords . I t the n allocate s spac e b y 
calling a n operatin g syste m routin e an d requestin g tw o area s o f size s 6 
and 4  longword s respectively . Assumin g th e tw o area s i t returne d wer e 
at locations 3000 and 7000 , the hun k tabl e woul d contain 300 0 and 7000 . 

The loade r read s th e firs t hun k an d place s th e cod e a t 3000 ; i t the n 
handles relocation . Th e firs t ite m specifie s relocatio n wit h respec t t o 
hunk 0 , s o i t add s 300 0 t o th e longwor d a t offse t 0  converting th e valu e 
stored ther e fro m 0000000 8 t o 00003008 . Th e secon d ite m specifie s 

00000001 Numbe r i n hun k 0 
00000000 Hun k 0 
00000000 Offse t t o b e relocate d 
00000002 Numbe r i n hun k 1 
00000001 Hun k 1 
00000014 Offse t t o b e relocate d 
0000000E Offse t t o be relocate d 
00000000 Zer o t o mark en d 
hunk_end 
hunk_code 
00000004 Siz e o f cod e i n longword s 
2A3CAAAA AAAA4E7 1 72014EF 9 0000000 A 
hunk_reloc32 
00000001 Numbe r i n hun k 0 
00000000 Hun k 0 
0000000C Offse t t o b e relocate d 
00000000 Zer o t o mark en d 
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relocation wit h respec t t o hun k 1 . Although thi s i s no t loaded , w e kno w 
that i t will be loaded at location 7000, so this i s added to the value s store d 
at 300 E an d 3014 . Not e tha t th e linke r ha s alread y inserte d th e offset s 
00000006 an d 0000000 8 int o th e reference s i n hun k 0  so tha t the y refe r 
to th e correc t offse t i n hun k 1  fo r th e definition . Thu s th e longword s 
specifying th e externa l reference s en d u p containin g th e value s 
00007006 an d 00007008 , which i s the correc t plac e once the second hun k 
is loaded . 

In th e sam e way , th e loade r load s th e secon d hun k int o memor y a t 
location 700 0 an d th e relocatio n informatio n specifie d alter s th e 
longword a t 700 C fro m 0000000 A (th e offse t o f MAR Y i n th e firs t hunk ) 
to 0000300A (the address of MARY i n memory) . 
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Chapter 3: Tripos Data Structures 

This chapte r describe s Tripo s dat a structure s i n memor y an d i n files . I t 
does not describe the layou t of a disk, whic h i s described i n Chapter 1 . 
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3.1 Introduction 
This chapte r describe s th e dat a structure s withi n Tripos , includin g th e 
format o f a  task , centra l share d dat a structures , an d th e structur e o f 
handler requests . 

In additio n t o norma l value s suc h a s integer s an d pointers , Tripo s use s 
BPTR. BPT R is a BCP L pointer , whic h i s a pointer t o a longword-aligne d 
memory bloc k divide d b y 4. So, to read a  BPT R i n C, you simply shif t lef t 
by 2 . To create a  BPTR , yo u mus t eithe r us e memor y obtaine d vi a a  cal l 
to GetMe m o r a  structur e o n you r stac k whe n yo u kno w yo u hav e onl y 
allocated longword s o n th e stac k s o fa r (th e initia l stac k i s longwor d 
aligned). Yo u shoul d the n shif t thi s pointe r righ t b y 2  t o creat e th e 
BPTR. 

Tripos als o ha s a  BSTR , whic h i s a  BCP L string . BST R consist s o f a 
BPTR t o memor y tha t contain s th e lengt h o f the strin g i n th e firs t byte , 
and the bytes withi n th e string following . 

3.2 Global Data Structure 
This sectio n describe s th e rootnode . Th e rootnod e i s th e centra l poin t 
from whic h al l th e syste m structure s i n memor y ca n b e found . I t i s a 
vector containin g pointer s t o th e mai n chain s an d tables , an d certai n 
other informatio n detaile d below . I n fact , th e locatio n o f the rootnod e i s 
the onl y fixe d locatio n i n memory . Al l othe r dat a structure s ar e 
obtainable fro m th e rootnode . Th e valu e zer o i s usuall y use d a s a  nul l 
pointer (fo r example , t o mar k th e en d o f chains) . I n th e bo x diagrams , 
each cel l represents on e machine wor d (longword) . 
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3.2.1 BLKLIS T 

This point s t o th e star t o f th e are a fro m whic h memor y i s allocate d b y 
GetMem. Fulle r detail s of the fre e memor y layou t ar e give n later . 

3.2.2 DAYS, MINS and TICKS 

The cloc k interrup t routin e maintain s th e dat e an d tim e i n thes e thre e 
words. DAY S i s th e numbe r o f day s sinc e th e star t o f 197 8 (tha t is , 
January 1st , 197 8 i s da y 0) . MIN S i s th e numbe r o f minute s sinc e 
midnight. TICK S i s th e numbe r o f cloc k tick s sinc e th e las t minut e 
boundary. Th e tim e i s update d a t a  frequenc y give n b y th e syste m 
constant TICKSPERSECOND . 

3.2.3 INF O 

The INF O fiel d point s t o a  substructur e use d t o hol d informatio n abou t 
device assignments , detail s o f machin e type , etc . Thi s substructur e ma y 
be extended withou t alterin g th e structur e o f the rootnode . Fulle r detail s 
are give n later . 

3.2.4 KSTAR T 

This valu e i s assembled int o the rootnode , and i s th e mean s b y which th e 
bootstrap find s th e kerne l entr y poin t afte r loadin g th e syste m int o 
memory. 
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3-3 

+ + 
| TASKTA B - + — > BPT R t o th e tas k tabl e 

| DEVTA B - + — > M/ c pointe r t o th e devic e tabl e 

| TCBLIS T - + — > M/ c pointe r t o th e TCB o f th e highes t 
| |  priorit y tas k i n th e syste m 

| CRNTAS K - + — > M/ c pointe r t o th e TCB of th e curren t 
| |  tas k 

j BLKLIS T - + — > BPT R t o th e bloc k lis t 

j DEBTAS K - + — > M/ c addres s o f TC B o f DEBU G task . 

| DAY S j  Day s sinc e star t o f 197 8 

[ MIN S |  Minute s sinc e midnigh t 

| TICK S |  Cloc k tick s i n current minut e 

| |  Unuse d 

| MEMSIZ E |  Memor y siz e i n units o f I K word s 

| INF O - + — > BPT R t o vector o f extr a informatio n 

| KSTAR T - + — > M/ c addres s o f kerne l entr y 
| |  poin t (use d b y bootstrap ) 
+ + 
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3.2.5 TASKTA B 

TASKTAB -> + + 
I UPPERBOUN D I Maximu m vali d tabl e offse t 

- + — > Pointe r t o TCB o f tas k 1 

- + — > Pointe r t o TCB of tas k 2 

/ / 
/ / 
I I 
| 1 

| - + — > Pointe r t o th e TC B o f 
+ +  tas k UPPERBOUN D 

This table enable s a  tas k contro l bloc k t o be found fro m it s correspondin g 
task id . Unuse d elements contain zero . 
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3.2.6 Task Control Bloc k (TCB) 

LINK - + — > Point s t o th e TC B o f nex t 
highest priorit y 

/ 

/ 

TASKID 

PRIORITY 

WORKQ 

WORKQTAIL 

STATE 

FLAGS 

STACKSIZE 

SEGVEC 

The task' s identit y 
(a positive integer ) 

(a positive integer ) 

-> Points t o th e firs t packe t 
on th e task ' s work queu e 

-> Points t o th e las t packe t 
on th e tas k queue , o r WORK Q 
if nothing o n th e queu e 

The tas k stat e (se e below ) 

The brea k flag s 

Upperbound o f th e stor e bloc k 
for stac k &  global vecto r 

+ — > BPT R t o th e cod e segment s 
for th e tas k 

GLOBALBASE - + — > BPT R t o global zer o  1 
STACKBASE - + — > BPT R t o base o f roo t stac k 

/ 

/ 
Save are a 
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Each tas k i n th e syste m ha s a  tas k contro l bloc k (TCB ) whic h contain s 
information relatin g t o the task . Ther e ar e tw o part s t o a TCB. Th e firs t 
part contain s informatio n use d b y th e operatin g syste m fo r controllin g 
the task . Th e secon d par t contain s th e sav e are a use d t o hol d th e 
machine registers , progra m counter , an d processo r status , whe n a  tas k 
suspends itsel f or i s interrupted . 

3.2.7 The Task Stat e 

This i s hel d i n th e leas t significan t 4  bit s o f th e stat e field . Al l th e 
remaining bit s are zero . Th e significance o f each bi t i s as follows: -

0001: Packe t bit . I f this bi t i s set , th e tas k ha s a t leas t on e packe t 
on its work queue. I f clear, then th e wor k queue i s empty . 

0010: Hel d bit . Thi s bi t i s se t whe n th e tas k i s i n hel d state . I t 
means tha t th e tas k wil l no t b e selecte d fo r running , eve n 
though i t migh t otherwis e b e eligible . It s primar y purpos e 
is as a debugging aid . 

0100: Wai t bit (dead state). This i s set when the tas k i s waiting fo r 
a packe t t o arrive . Th e tas k wil l no t ru n whil e it s wor k 
queue i s empty . Not e tha t thi s bi t patter n dictate s tha t th e 
task i s dead sinc e a  tas k tha t ha s called Tas k Wait wil l hav e 
also set the interrupte d bi t (see below) . 

1000: Interrupte d bit . Whe n thi s bi t i s set , th e tas k ha s bee n 
interrupted. Th e tas k wil l ru n agai n whe n th e interrup t 
service routin e i s complete, an d an y highe r priorit y task s i t 
may have activated ar e once again hel d up . 

All o f th e 1 6 possibl e bi t pattern s ar e valid . Thi s mean s tha t th e tas k 
selector ca n rapidl y decid e ho w t o dea l wit h a  task , b y using th e stat e t o 
index a  table of routine addresses . 
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Flags 

These als o indicate states o f the task , bu t d o not affec t scheduling , and s o 
live i n a  separat e word . The y ar e se t an d teste d b y usin g th e kerne l 
primitives SetFlag s an d TestFlags . The y ar e usefu l a s a  chea p signa l 
between tasks , and are use d t o implement break . 

The consol e handle r respond s t o CTRL-C , CTRL-D , CTRL-E , an d 
CTRL-F by setting flag s #B000 1 t o #B1000 respectivel y i n the currentl y 
selected task . Conventionally , th e #B000 1 fla g i s recognize d b y 
commands an d cause s the m t o finish . Fla g #B001 0 i s inspecte d b y th e 
CLI between commands , and causes terminatio n o f command sequences . 

SegVec 

This pointe r lead s t o al l th e progra m section s whic h comprise th e code of 
the task . Th e TC B pointe r addresse s a  vector , eac h elemen t o f whic h 
either point s to a chain of sections, or i s zero 
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SegVec 

+ + 
UPB |  Upperboun d o f vecto r 

-+—>+ +  + 
- + — > 

-+ + -

/ / 

/ / 
One 

sect ion 

0 -+ + -

0 |  (i.e . unused )  
1 

- + — > 

Conventionally, th e firs t offse t i s used fo r th e Tripo s system library , an d 
the second i s used fo r code specific t o this task . 

3.2.8 TCB List 

As wel l a s bein g addresse d b y th e tas k table , th e TCB s ar e linke d int o a 
chain, fo r th e benefi t o f the scheduler . Th e TCBLis t fiel d o f the rootnod e 
points t o th e TC B o f highest priority , whos e lin k fiel d point s t o th e TC B 
of nex t highes t priority . Th e chai n link s al l th e TCB s i n orde r o f 
decreasing priority , endin g wit h tha t o f th e idl e task , whic h ha s a 
priority o f zero , an d lin k o f zero . N o tw o task s ma y hav e th e sam e 
priority, so the correct chain order i s well defined . 
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The scheduling rul e i s very simple : the highes t priorit y tas k whic h i s fre e 
to ru n i s th e on e tha t shoul d b e running . A  task i s fre e t o run i f i t i s no t 
held, and , i f it i s waiting o r dead, it s work queu e i s not empty. Wheneve r 
the tas k selecto r i s entered , i t i s hande d th e TCB of the highes t priorit y 
task whic h migh t b e runnable . I f i t canno t ru n thi s task , i t just chain s 
down th e TC B lis t unti l i t find s on e tha t i t ca n run . Th e idl e tas k i s 
always free t o run, so the task selecto r canno t fal l of f the end of the chain . 

3.2.9 Devic e Table 

DEVTAB->+ + 
| UPPERBOUND |  Maximu m vali d tabl e offse t 

- + — > Pointe r t o DC B o f devic e - 1 

- + — > Pointe r t o DC B of devic e - 2 

/ / 
/ / 

| - + — > Pointe r t o DC B o f 
j |  devic e -UPPERBOUN D 

This tabl e i s used t o find th e devic e contro l bloc k fro m th e correspondin g 
device id . Unuse d location s contai n zero . Devic e id s ar e negativ e 
integers; the value -1 is used fo r th e clock . 
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3.2.10 Free Memory Allocatio n 

Blocks o f memor y ar e allocate d an d free d b y th e kerne l primitive s 
GetMem an d FreeMem . Memor y i s allocate d fro m a n are a whic h start s 
at th e addres s give n b y th e BLKLIS T fiel d o f the rootnode . Thi s are a i s 
divided int o contiguou s blocks , whic h eac h consis t o f an eve n numbe r o f 
words. Th e firs t wor d o f each bloc k i s used bot h t o indicat e th e lengt h o f 
the bloc k (an d henc e th e star t o f the next) , and t o record whethe r o r no t 
the bloc k i s allocated. A s all bloc k length s ar e even , the leas t significan t 
bit of the length i s not needed, and s o this i s used to indicate allocation : 

Free block : 
+ + 
I ' n |1 | 

2n-l word s 

+ + 
Allocated block : 

I n  | o T 

| 2n- l word s | 

I I 

I I 
+ + 

The end of the block lis t i s marked b y a wor d containing zero . 
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3.2.11 Inf o Substructure 

Data Structure s 

To acces s a  furthe r substructur e wit h th e followin g format , yo u us e th e 
Info pointer . 

Value Functio n Description 

BPTR McNam e Networ k nam e o f thi s machin e 
BPTR Devlnf o Devic e lis t 
BPTR Segment s Residen t Segmen t Lis t 
BPTR Device s Residen t Devic e Lis t 
APTR NetHan d Unused ; currentl y zer o 

Devlnfo 

The Devlnf o structur e i s a linke d list . Yo u use i t to identify al l the devic e 
names tha t Tripos knows about ; thi s include s ASSIGNed name s and dis k 
volume names . Ther e ar e tw o possibl e format s fo r th e lis t entrie s 
depending o n whethe r th e entr y refer s t o a  dis k volum e o r not . Fo r a n 
entry describin g a  devic e o r a  director y (vi a ASSIGN ) th e entr y i s a s 
follows: 

Value Function Description 

BPTR Next Pointer t o next lis t entr y o r zer o 
LONG Type List entr y typ e (devic e o r dir ) 
APTR Task Handler tas k o r zer o 
BPTR Lock File syste m loc k o r zer o 
BSTR Handler File nam e o f handle r o r zer o 
LONG StackSize Stack siz e fo r handle r tas k 
LONG Priority Priority fo r handle r tas k 
LONG Startup Startup value , pas s t o handle r 
BPTR SegList SegList fo r handle r tas k o r zer o 
BPTR GlobVec Unused 
BSTR Name Name o f devic e o r ASSIGNe d nam e 

The Nex t fiel d link s al l th e lis t entrie s together , an d th e nam e o f th e 
logical device name i s held i n the Nam e field . 
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The Typ e field  i s 0  (dt device ) o r 1  (dt dir) . Yo u ca n mak e a  director y 
entry wit h th e ASSIG N command . Thi s comman d allocate s a  nam e t o a 
directory tha t yo u ca n the n us e a s a  devic e name . I f the lis t entr y refer s 
to a  directory , the n th e Tas k refer s t o th e fil e syste m tas k handlin g tha t 
disk, and th e Loc k field  contain s a  pointer t o a loc k on that directory . 

If th e lis t entr y refer s t o a  device , the n th e devic e ma y o r ma y no t b e 
resident. I f i t i s resident , th e Tas k identifie s th e handle r task , an d th e 
Lock i s normally zero . I f the device i s no t resident , the n th e Task i s zer o 
and Tripos uses the res t of the lis t structure i n the following way . 

If the SegLis t i s zero , then th e cod e fo r th e devic e i s no t i n memory . Th e 
Handler field  i s a  strin g specifyin g th e file  containin g th e cod e (fo r 
example, SYS:L/RAM-HANDLER) . A  cal l t o LoadSe g load s th e cod e 
from th e file  and insert s th e resul t into the SegLis t field. 

Tripos no w create s a  ne w handle r tas k wit h th e SegList , StackSize , an d 
Pri values . 

The ne w tas k i s passe d a  messag e containin g th e nam e originall y 
specified, th e valu e store d i n Startu p an d th e bas e o f th e lis t entry . Th e 
new handle r tas k ma y the n decid e t o patch int o th e Task slo t th e tas k i d 
or not as required . If  the task slo t is patched, the n subsequen t reference s 
to th e devic e nam e us e th e sam e handle r task ; thi s i s wha t th e RAM : 
device does . If  the tas k slo t i s not patched , the n furthe r reference s t o th e 
device resul t i n ne w task invocations . 

The DEV.STARTU P field  i n th e Devlnf o structur e ha s th e followin g 
structure fo r a  devic e runnin g th e file  syste m (fo r example , DF n an d 
anything placed there by the MOUNT command) : 

Value Functio n Description 

LONG Uni t 
BSTR DevNam e 
BPTR Enve c 

Unit numbe r 
BSTR t o device nam e 
BPTR t o ENVE C 

An ENVEC ha s the following structure : 
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Value Functio n Description 

LONG Siz e Siz e (alway s 11) 
LONG BSiz e Siz e of block (alway s 128) 
LONG SecO r Secto r origi n (no t used, alway s 0 ) 
LONG Surfn o Numbe r o f surfaces (= > 1) 
LONG Secn o No t used (alway s 1) 
LONG Blkn o Numbe r o f blocks per track 
LONG RBlkn o Numbe r o f reserved block s 

(2 for bootstrap disks ) 
LONG Pallo c Preallocatio n facto r (no t used, 0) 
LONG Inter l Interleav e facto r (normall y 0, 

only use d whe n writing ) 
LONG Lc n Lowes t cylinde r numbe r 
LONG He n Highes t cylinde r numbe r 
LONG Cblkn o Numbe r o f cache block s neede d 

(=> 3) 

If the typ e field  withi n th e lis t entr y i s equal t o 2  (dt volume) , then th e 
format o f the lis t structure i s slightly different . 

Value Function Description 

BPTR Next Pointer t o next lis t entr y or zer o 
LONG Type List entr y typ e (volume ) 
APTR Task Handler tas k or zer o 
BPTR Lock File syste m loc k 
LONG VolDays Volume creatio n dat e 
LONG VolMins 
LONG VolTicks 
BPTR LockList List o f active lock s fo r volume 
LONG DiskType Type of disk 
LONG Spare Not use d 
BSTR Name Volume nam e 

In thi s case , the nam e field  i s th e nam e o f the volume , and th e Task field 
refers t o the handle r tas k i f the volum e i s currently inserted ; o r t o zero i f 
the volum e i s no t inserted . T o distinguis h disk s wit h th e sam e name , 
Tripos timestamp s th e volum e on creation an d the n save s th e timestam p 
in th e lis t structure . Tripo s ca n therefor e compar e th e timestamp s o f 
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different volume s wheneve r necessary . 
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If a  volum e i s no t currentl y inserted , the n Tripo s save s th e lis t o f 
currently activ e lock s i n th e LockLis t field . I t use s th e DiskTyp e fiel d t o 
identify th e typ e o f disk, currentl y thi s i s always a  Tripo s disk . Th e dis k 
type i s u p t o fou r character s packe d int o a  longwor d an d padde d o n th e 
right wit h nulls . 

Resident Segment  List 

This i s a  lis t o f segment s hel d i n memor y eithe r a s par t o f th e residen t 
Tripos image , or because the y hav e bee n brough t int o memory an d adde d 
to thi s lis t b y a  CL I command . Eac h lis t entr y include s a  segmen t name , 
a use count and a  pointer t o the segment list . 

Value Function Description 

BPTR Next Pointer t o next lis t entr y o r zer o 
BSTR name Name o f thi s segmen t 
LONG Use Use coun t 
BPTR SegList Pointer t o segmen t lis t 

Resident Device  List 

This lis t i s ver y simila r t o th e segmen t lis t describe d above , bu t i n thi s 
case i t contain s al l th e device s currentl y availabl e withi n th e system , 
and whic h hav e bee n installe d vi a a  cal l t o AddDevice . Eac h lis t entr y 
holds a device name , a use count and a  device identifier . 

Value Function Description 

BPTR Next Pointer t o next lis t entr y o r zer o 
BSTR name Name o f thi s devic e 
LONG Use Use coun t 
LONG DevicelD Identifier fo r thi s devic e 
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3.3 File Info Structure 
The structur e o f th e FilelnfoBloc k dat a are a manipulate d b y Examin e 
and ExNex t i s as follows : 

Value Function Description 

LONG DiskKey Key numbe r o f th e objec t 
LONG DirEntryType Primary entr y typ e 
BYTE FileNamet108] Object nam e i n th e for m 

used b y BST R 
LONG Protect ion Protection flag s 
LONG EntryType Secondary entr y typ e 
LONG Size File siz e i n byte s 
LONG NumBlocks Number o f filin g syste m 

blocks occupie d 
DateStamp Date Days,Mins,Ticks o f th e 

creation dat e 
BYTE Comment[116] Object commen t i n th e 

form use d b y BST R 

3.4 Segment Lists 
To obtai n a  segmen t list , yo u cal l LoadSeg . Th e resul t i s a  BPT R t o 
allocated memory . Th e lengt h o f th e memor y bloc k i s 4  mor e tha n th e 
size of the segmen t lis t entry, allowing fo r th e lin k field . 

The SegLis t i s a  lis t linke d togethe r b y BPTR s an d terminate d b y zero . 
The remainde r o f each segmen t lis t entr y contain s th e code loaded . Thu s 
the format i s 

Value Functio n Descriptio n 

LONG NextSe g BPT R t o nex t segmen t o r zer o 
LONG FirstCod e Firs t valu e fro m binar y fil e 
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3.5 File Handles 

File handle s ar e create d b y th e Tripo s functio n Open , an d yo u us e the m 
as argument s t o other function s suc h a s Rea d an d Write . Tripo s return s 
them as a BPTR to the following structure . 

Value Function Description 

LONG Link Not use d 
LONG Interact Boolean, TRU E i f interactiv e 
LONG ProcessID Task i d of handle r tas k 
BPTR Buffer Buffer fo r interna l us e 
LONG CharPos Character positio n fo r interna l us e 
LONG BufEnd End positio n fo r interna l us e 
APTR ReadFunc Function calle d i f buffer exhauste d 
APTR WriteFunc Function calle d i f buffer ful l 
APTR CloseFunc Function calle d i f handl e close d 
LONG Argl Argument 
LONG Arg2 Argument 

Most o f th e field s ar e onl y use d b y Tripo s internally ; normall y Rea d o r 
Write use s th e fil e handl e t o indicat e th e handle r tas k an d an y 
arguments t o b e passed . Value s shoul d no t b e altere d withi n th e fil e 
handle b y use r programs , excep t tha t th e firs t fiel d ma y b e use d t o lin k 
file handle s int o a  singl y linke d list . Th e fil e handl e typ e affect s Arg l 
and Arg2 . 
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3.6 Locks 
The filin g syste m extensivel y use s a  dat a structur e calle d a  lock . Thi s 
structure serve s tw o purposes . First , i t serve s a s th e mechanis m t o open 
files fo r multipl e read s o r a  singl e write . Not e tha t obtainin g a  share d 
read loc k on a directory does not stop that director y being updated . 

Second, th e loc k provide s a  uniqu e identificatio n fo r a  file . Th e loc k 
contains th e actua l dis k bloc k locatio n o f the director y o r fil e heade r an d 
is thus a  shorthand wa y of specifying a  particular fil e syste m object . 

The structure o f a lock i s as follows . 

Value Function Description 

BPTR NextLock BPTR t o next i n chain , els e zer o 
LONG DiskBlock Block numbe r o f directory/filehd r 
LONG AccessType Shared o r exclusiv e acces s 
APTR ProcessID Process I D of handle r tas k 
BPTR VolNode Volume entr y fo r thi s loc k 

Because Tripo s use s th e NextLoc k fiel d t o chai n lock s together , yo u 
should no t alte r it . Th e filin g syste m fill s i n th e DiskBloc k fiel d t o 
represent th e locatio n o n dis k o f th e director y bloc k o r th e fil e heade r 
block. Th e AccessTyp e serve s t o indicat e whethe r thi s i s a  share d rea d 
lock, whe n i t ha s th e valu e -2 , or a n exclusiv e writ e loc k whe n i t ha s th e 
value -1 . Th e ProcessI D fiel d contain s a  pointe r t o th e handle r tas k fo r 
the devic e containin g th e fil e t o whic h thi s loc k refers . Finall y th e 
VolNode fiel d point s t o the nod e i n th e Devlnf o structur e tha t identifie s 
the volum e t o whic h thi s loc k refers . Volum e entrie s i n th e Devlnf o 
structure remai n ther e i f a disk i s inserted o r i f there ar e an y lock s ope n 
on that volume . 

Note tha t a  loc k can als o be a  zero . The specia l cas e of lock zero indicate s 
that the loc k refers t o the roo t of the initia l filing system . 
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This chapte r describe s ho w t o instal l Tripo s o n a  ne w computer . Thi s 
ranges fro m simpl y installin g a  ne w typ e o f VD U t o writin g a  complet e 
set of device drivers fo r a  new piece of hardware . 
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4.1 Introduction 
The Tripo s operatin g syste m consist s o f a numbe r o f devices driver s an d 
tasks. Eac h hardwar e periphera l ha s a  devic e associated wit h it ; a devic e 
normally consist s o f a  devic e drive r an d a  devic e handler . Th e devic e 
driver i s a ver y low-leve l routin e tha t communicate s wit h th e hardware ; 
the devic e handle r i s a  tas k tha t provide s a  high-leve l interfac e betwee n 
other task s i n the system an d th e device driver . 

This chapte r describe s ho w t o instal l Tripo s o n a  ne w computer . A t th e 
very simples t thi s mean s installin g a  particula r mak e o f VDU ; thi s 
process i s describe d i n Sectio n 4.2 , "VD U Installation. " A  more comple x 
case i s installin g a  ne w disk driv e o n an existin g Tripos implementation . 
The MOUN T comman d i s use d t o d o this , an d th e forma t o f th e 
specification file s used by MOUNT are described i n Section 4.3. 

A mor e comple x cas e i s whe n Tripo s i s bein g move d t o a  ne w mak e o f 
computer. I n thi s case yo u mus t lear n ho w to create a  ne w syste m imag e 
and ho w t o writ e ne w devic e drivers . Th e res t o f thi s chapte r describe s 
how to do this. 

Besides a  variabl e numbe r o f task s an d devices , a  Tripo s compute r 
contains syste m libraries , exceptio n handlers , an d a  smal l absolut e are a 
of memory know n a s the rootnode . The layou t of the rootnode i s describe d 
in Sectio n 3.2 , "Globa l Dat a Structure. " Th e content s o f a Tripo s syste m 
image, whic h i s loade d int o memor y whe n a  syste m i s booted , i s 
constructed b y a  progra m calle d SYSLINK . Thi s progra m an d th e 
process of system generatio n i s described i n Section 4.4 . 

The desig n o f devic e driver s i s describe d i n Sectio n 4.5 ; thi s cover s th e 
standard command s tha t mus t b e supporte d b y a  device driver a s wel l a s 
the extr a command s require d b y certai n specifi c device s suc h a s seria l 
lines and disks . A complete example of a seria l device and a  disk device i s 
included. 

Section 4. 6 cover s th e desig n o f a  devic e handle r task . I n mos t Tripo s 
systems thi s i s no t required , a s standar d handle r task s exis t fo r disks , 
serial an d paralle l line s an d primar y console . However , i f a  specia l 
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purpose periphera l i s t o b e included , the n thi s sectio n describe s th e 
structure tha t i s needed t o provide a  new device handler . 

Section 4.7 provides a  brief outline of how to port Tripos t o your machine . 

4.2 VDU Installation 
Tripos offer s a  numbe r o f command s tha t us e specifi c action s fro m a 
reasonably intelligen t VD U (fo r example , ED) . Unfortunatel y th e 
control codes for thes e action s can differ fro m termina l t o terminal . 

In orde r t o provid e suppor t fo r a  numbe r o f differen t terminals , Tripo s 
allows th e use r t o specif y whic h typ e o f termina l the y ar e goin g t o use . 
The command VD U < n a m e > set s up the terminal a s < n a m e > type . 

The VD U comman d work s b y readin g a  fil e calle d DEVS:VD U an d 
constructing, fro m th e specificatio n foun d there , a  sectio n o f interprete d 
code. This code is stored i n the console task associated wit h the CLI. Look 
at th e file  (usin g TYPE ) an d determin e i f you r termina l i s alread y i n 
there. I f so , yo u ar e i n luck . Al l tha t yo u nee d t o d o i s t o issu e th e 
command VD U followe d b y th e typ e o f termina l yo u ar e using . Fo r 
example, 

VDU tv i 

if you r termina l i s a  Televide o 950 . Th e VD U comman d i s normall y 
placed i n th e file  SYS:S/STARTUP-SEQUENC E i n orde r t o save issuin g 
it ever y tim e yo u startu p Tripos . Thi s file  contain s th e command s tha t 
Tripos executes each tim e i t i s started . 

If you r termina l i s no t i n th e lis t the n yo u mus t specif y th e command s 
needed t o driv e it . Thi s involve s addin g informatio n t o th e file 
DEVS.VDU an d shoul d no t be attempted unti l yo u ar e use d t o the edito r 
EDIT. Yo u can, of course, use E D if you have anothe r termina l availabl e 
whose type i s already known . 

You can see th e genera l layou t o f the file  fro m thos e entrie s alread y i n it . 
The entr y s tar t s wit h th e wor d 'VDU ' followe d b y th e termina l nam e 
(maximum 1 5 characters ) followe d b y a  semicolon . Ther e ar e the n tw o 
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sections. Th e firs t define s th e outpu t fro m program s suc h a s ED , whil e 
the secon d describe s an y change s yo u ma y wis h t o mak e t o character s 
entered a s inpu t t o ED . Eac h sectio n s tar t s wit h th e wor d 'output ' o r 
'input' and i s terminated b y 'end' , followed b y a semicolon . 

The outpu t sectio n contain s a  numbe r o f actio n name s whic h ma y b e 
entered i n an y order . Eac h nam e ma y b e followe d b y a  numbe r o f 
directives whic h tel l th e syste m wha t t o do . Th e mos t commo n i s th e 
word 'send' , followed b y a  lis t o f values separate d b y commas. Eac h valu e 
is sen t t o th e termina l whe n th e edito r wishe s t o execut e th e require d 
action. Value s ca n b e specifie d a s a  numbe r i n decimal , a  numbe r i n 
hexadecimal precede d b y 'H' , a  contro l characte r i f a  characte r i s 
preceded b y ' A ' (u p arrow) , o r a s a n actua l characte r enclose d i n singl e 
quotes (') . Thus , i n orde r t o mov e th e curso r down , you r termina l migh t 
need t o b e sen t linefee d (He x O A or CTRL-J) . Yo u woul d specif y thi s a s 
one of the following : 

cursordown sen d HOA; 
cursordown sen d ' J ; 
cursordown sen d 10 ; 

Alternatively, you r termina l migh t nee d t o b e sen t Escap e followe d b y 
the lette r 'D ' as follows : 

cursordown sen d H1B,'D' ; 

Each nam e an d associate d se t o f directive s mus t b e terminate d b y a 
semicolon. Ther e ar e thre e othe r possibl e directives . Th e firs t tw o 
directives represen t th e X  (o r column ) an d Y  (o r row ) positio n o f th e 
cursor; these ar e 'xpos ' and 'ypos' . ED assumes tha t positio n 0, 0 is the to p 
left han d corne r o f the screen ; many terminal s requir e a  fixed  offse t t o be 
added t o th e valu e sen t t o positio n th e cursor . Thi s valu e mus t b e give n 
even i f it i s zero . Thus yo u migh t positio n th e curso r b y sendin g CTRL- P 
followed b y th e X  position offse t b y 32 , the n th e Y  position offse t b y 32 . 
For example : 

setcursor sen d " P xpo s 3 2 ypos 32 ; 

Alternatively, yo u migh t hav e t o sen d escape , a n equal s character , the n 
the Y position followed b y the X  position wit h no offset. Fo r example : 
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setcursor sen d H1B,'= ' ypo s 0  xpos 0 ; 

Finally, som e actio n request s ma y involv e movin g th e curso r a s a  sid e 
effect; fo r example , scrollin g th e scree n u p b y on e line . I n thi s case , yo u 
should no t sen d th e actua l contro l code s t o move th e cursor a s E D think s 
it know s wher e th e curso r i s o n th e screen . Instead , yo u shoul d us e th e 
directive 'goto ' followed b y th e X  position, the n th e Y  position. Thi s tell s 
ED t o positio n th e curso r an d t o kee p trac k o f wher e i t i s on th e screen . 
Eventually, o f course, E D use s th e value s define d t o physically mov e th e 
cursor. Thus , t o scrol l u p th e screen , yo u migh t specif y th e following : 
move to the bottom lin e and execute a  linefeed . I n other words , 

scrolldown got o 0,2 3 sen d HOA ; 

The action request s ar e a s follows . 

init 
This i s called befor e an y othe r call s an d allow s th e termina l t o be se t u p 
(for example programming functio n keys) . It is optional . 

uninit 
This i s calle d whe n E D ha s finishe d an d allow s yo u t o und o anythin g 
done i n th e ini t section , suc h a s switchin g bac k t o rol l mod e fro m pag e 
mode. It is optional . 

length, widt h 
These tw o specify lengt h an d widt h o f the termina l an d i f omitted defaul t 
to 24 line s an d 8 0 character s respectively . I f used the y mus t b e followe d 
by the directive 'return' , the n th e valu e required , the n th e semicolon . 

highlighton, highlightof f 
The 'highlighton ' actio n i s use d t o mak e th e termina l highligh t an y tex t 
sent t o th e scree n unti l a  'highlightof f action . Th e effec t o n th e scree n 
may b e chosen t o be an y specia l effec t suc h a s invers e video , underlinin g 
or whatever . Th e onl y provis o i s tha t th e effec t mus t no t tak e u p a 
character position . Th e actio n ca n b e omitte d i f your termina l canno t d o 
this. 
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insertchar, deletecha r 
Some terminals ar e capabl e o f making room for a  character i n the middl e 
of a lin e b y movin g an y character s t o the righ t u p by one place . They ca n 
usually als o delet e a  characte r b y movin g th e character s t o th e righ t 
back toward s th e star t o f th e lin e t o clos e u p th e lin e o f text . I f you r 
terminal support s this , then th e value s t o be sent shoul d b e entered here ; 
otherwise th e actio n name s ca n b e omitte d an d E D rewrite s th e entir e 
line where required . 

insertline, deleteline, deol, clearscree n 
These ar e th e actions of inserting a  lin e and shufflin g tex t down, deletin g 
a lin e an d shufflin g tex t up , deletin g al l character s fro m th e curso r 
position t o th e en d o f th e lin e an d clearin g th e entir e screen . Thes e 
actions mus t b e defined . Ofte n insertin g an d deletin g line s ca n b e don e 
on terminal s wit h spli t page s b y splittin g th e pag e an d scrollin g on e o f 
the halves to get the correct effect . 

cursorup, cursordown, cursorleft, cursorrigh t 
These ar e th e actio n request s t o mov e th e curso r on e plac e a t a  time . 
They mus t be defined . 

setcursor 
This actio n routin e i s called t o mov e th e curso r b y mor e tha n on e place . 
The specification generall y use s the 'xpos ' and 'ypos ' directives. 

scrollup, scrolldown 
These actio n routine s enabl e E D t o scrol l th e tex t o n th e scree n u p o r 
down. Som e terminal s tak e muc h longe r doin g i t on e wa y (suc h a s 
deleting a  lin e a t th e to p of the scree n fo r scrollup ) tha n anothe r (suc h a s 
performing a  revers e lin e fee d a t th e to p o f th e screen) . Scrol l dow n ca n 
often b e implemente d b y sendin g a  linefee d a t th e botto m o f th e screen . 
These routine s wil l ofte n contai n th e 'goto ' directiv e an d the y mus t b e 
defined. 

The inpu t routin e allow s multipl e contro l code s sen t b y a  termina l t o b e 
mapped t o a  singl e contro l cod e t o contro l th e editor . Fo r example , a 
cursor righ t ke y migh t sen d CTRL- L whe n E D expects CTRL-X to be th e 
code to do this. T o get around thi s problem, you can includ e th e lin e 
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map L  t o ~X ; 

in th e inpu t section . Th e lin e mus t star t wit h th e wor d 'map' , whic h i s 
followed b y a  numbe r o f i n p u t character s transmitte d fro m th e terminal . 
The singl e valu e whic h i s t o b e sen t t o E D i s give n afte r th e wor d 'to' . 
Multiple inpu t sequence s ar e allowed , when , fo r example , a  functio n ke y 
sends escap e followe d b y on e o r mor e characters . I n thi s cas e th e lin e 
might rea d 

map H1B,'A' t o "J ; 

Notice tha t i f you ma p ou t a  contro l cod e normall y use d b y ED , then yo u 
must provid e a  suitabl e replacement . Th e abov e exampl e make s Escap e 
by itsel f unavailable , s o yo u shoul d defin e som e characte r sequenc e t o 
map t o Escape. Characte r sequence s start in g wit h th e sam e contro l cod e 
must b e o f th e sam e lengt h t o avoi d ambiguity . Onl y contro l code s ma y 
be mapped . D o no t at temp t t o ma p th e contro l code s CTRL- S an d 
CTRL-Q onto anythin g a s thes e ar e define d t o be flow contro l character s 
which stop and star t outpu t fro m Tripos . 

A complete example follows . 
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Vdu Newbury ; 
Output; 

length retur n 24; 
width retur n 80; 
scrollup got o 0,2 3 send HOA; 
scrolldown got o 0, 0 send HOI; 
setcursor sen d H16 xpos H20 ypos H20; 
insertline sen d HOI; 
deleteline sen d H02; 
highlighton sen d H12; 
highlightoff sen d H13; 
insertchar sen d HOF; 
deletechar sen d HOE; 
deol sen d H19; 
cursorup sen d HOB; 
cursordown sen d HOA; 
cursorleft sen d H08; 
cursorright sen d HOC; 
clearscreen sen d H1F; 

End; 
Input; 

map HOC to "X; 
End ; 

In addition , you may wish t o set the serial lin e parameters . Thi s i s done 
by th e SET-SERIAL command . (Se e Chapter 1 , "Tripos Commands, " of 
the Tripos User's  Reference  Manual  fo r a  specificatio n o f thi s 
command.) If  you alway s wis h a  particula r outpu t por t t o hav e certai n 
parameters, the n a  suitabl e SET-SERIA L comman d ca n be placed int o 
the fil e calle d SYS:S/STARTUP-SEQUENCE . Thi s fil e contain s 
commands whic h Tripo s execute s eac h tim e i t i s started ; i t commonl y 
contains command s t o configure th e terminal suc h a s CONSOLE a s well 
as SET-SERIAL commands for the serial lines . 
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MOUNT 
When Tripo s i s boote d th e syste m know s abou t a  numbe r o f device s 
which correspon d t o physica l peripherals . A  syste m migh t star t wit h 
DFO: as a  flopp y disk , DUO : as a  har d disk , SER : as th e seria l por t and s o 
on. A  lis t o f availabl e device s ca n b e obtaine d fro m th e ASSIG N 
command. 

Further device s can be made availabl e wit h th e MOUN T command . Thi s 
command read s a  specificatio n fil e an d make s th e devic e yo u specifie d 
available fo r use . Th e devic e i s no t actuall y initialize d unti l i t i s firs t 
referenced. ( A standar d device , suc h a s SER: , i s automaticall y 
MOUNTed, an d i s onl y initialize d whe n firs t referenced. ) A  brie f 
specification o f MOUNT ca n b e found i n Chapter 1 , "Tripos Commands, " 
in th e Tripos User's  Reference  Manual. 

The fil e whic h MOUN T read s givin g details o f available device s i s calle d 
DEVS:MOUNTFILE. Th e informatio n presente d i n th e file i s placed int o 
a ne w entr y i n th e Devlnf o structur e describe d i n th e previou s chapter . 
This file ha s entries o f the form : 

<devicename> <  arguments > # 

separated b y space s o r newlines . A  devic e nam e i s a  nam e followe d b y 
colon (fo r example , HDO: ) an d th e argument s consis t o f keyword s 
followed b y equals followed b y a value . Fo r example : 

HDO: Devic e =  disk O 

Each argumen t ma y b e o n a  separat e line , o r o n th e sam e lin e i f 
terminated b y a semicolon . 

Comments ma y b e adde d t o DEVS:MOUNTFIL E i f they ar e enclose d i n 
/* */ pairs. Fo r example : 

Reserved =  2 /* Not t o b e use d fo r storag e * / 
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The argument keyword s an d thei r expecte d value s ar e a s follows : 

Keyword Description 

Device The nam e o f the disk driver devic e 
Unit The uni t numbe r t o be use d 
BytesPerBlock The siz e of each bloc k in byte s 
SectorOrigin The lowes t secto r numbe r o n a trac k 
SectorsPerBlock Number o f sectors in a bloc k 
Interleave The interleav e facto r 
LowCyl The lowes t cylinder numbe r 
HighCyl The highes t cylinde r numbe r 
Surfaces The numbe r o f surfaces o n the dis k 
BlocksPerTrack The numbe r o f blocks on each trac k 
Reserved The numbe r o f reserved block s (not for storage ) 
Buffers The numbe r o f cache buffer s t o be use d 

Notes: 

1. A  larg e dis k ma y b e partitione d b y usin g differen t value s fo r 
LowCyl and HighCyl o n the same disk . 

2. Mor e tha n on e description ca n b e place d o n a  lin e i f the separato r 
character ' ; ' i s used . 

3. Number s ar e assume d t o be decimal unles s the y ar e preceede d b y 
Ox, in which case they ar e treate d a s hex . 

4. Comment s ma y b e placed i n the file i n the same wa y a s i n C. 

5. Description s are separate d b y the #  character . 

6. Th e '  =' characte r associatin g a  value wit h a  keyword i s optional . 

7. Th e SectorOrigi n valu e i s ofte n 0  o r 1 . Commonl y on e secto r i s 
used fo r on e block , s o tha t SectorsPerBloc k i s 1 . Th e Interleav e 
factor i s onl y use d whe n writin g dat a ont o disks , and default s t o 1 
if omitted. A n interleav e facto r o f n wil l caus e consecutiv e block s 
of a file t o be written int o sectors s , s  + n and s o on. 
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F'or example : 

DFO: Device =  floppydis k 
Unit =  0 
Surfaces =  2 
SectorOrigin =  0 
BytesPerBlock =  102 4 
SectorsPerBlock =  1 
BlocksPerTrack =  4 
Reserved = 1 / * 
Interleave =  0 
LowCyl =  0 ;  HighCy l =  7 9 
Buffers =  5 

/* Fo r bootstra p * / 

# 

The algorith m tha t th e fil e handle r use s t o conver t a  byt e offse t t o th e 
disk int o th e track , secto r surface , an d s o o n i s a s follows . Imagin e th e 
disk t o b e mad e u p o f severa l disks , eac h wit h a n uppe r an d lowe r side , 
where eac h dis k ha s a  serie s o f tracks , s tar t in g a t th e oute r edg e o f th e 
disk an d continuin g toward s th e centre , an d eac h trac k contain s a 
number o f blocks (0-n) . Th e orde r s tar t s wit h Sid e 0  (the upper surface o f 
the to p 'disk') , Bloc k 0  (th e firs t block) , Trac k 0  (th e outermos t track) , 
continues throug h Block s 0-n on Track 0 , Side 0 , then throug h Block s 0- n 
on Trac k 0 , Sid e 1  and s o on dow n t o Sid e n . Thi s i s followe d b y Block s 
0-n, Trac k 1 , Sides 0-n , Block s 0-n , Trac k 2 , Sides 0-n , an d s o on t o Trac k 
n. 
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4.4 System Generation 
A Tripo s operatin g syste m imag e consist s o f a  numbe r o f executabl e 
binary segments , whic h ma y hav e bee n produce d b y the assemble r o r b y 
a compiler . Thes e segment s ar e copie d b y th e syste m linke r SYSLIN K 
into a  Tripos operatin g syste m imag e fil e tha t ca n the n b e installed wit h 
the INSTAL L command . Th e SYSLIN K progra m build s th e syste m 
image fil e according t o a se t o f instructions. Fo r instance , the program i s 
instructed a s t o th e file s tha t shoul d b e included , th e siz e an d layou t o f 
the memor y o f th e targe t machine , an d th e detail s o f th e filin g syste m 
that i s to be used . 

The command templat e fo r SYSLIN K i s as follows : 

SYSLINK "FROM/A,TO/A,MAP/K,OPT/K " 

The FRO M argumen t shoul d b e th e nam e o f a  fil e o f commands fo r th e 
linker describin g th e syste m t o be built , an d th e TO argument shoul d b e 
the nam e o f the require d syste m imag e file . Th e MA P keywor d ma y b e 
used t o obtai n a  ma p o f th e system ; i n whic h cas e i t shoul d b e followe d 
with a  suitabl e filenam e fo r th e mappin g output . Th e OP T keywor d ma y 
be use d t o supply options ; th e lette r ' W followe d b y a n intege r specifie s 
the workspac e size , an d 'F ' specifie s ful l ma p output , rathe r tha n th e 
abbreviated for m give n b y default . Th e 'S ' optio n tell s SYSLIN K t o 
produce a n outpu t fil e i n Motorol a S-Recor d forma t rathe r tha n th e 
standard Tripos binary format . 

The actio n o f SYSLIN K i s t o rea d th e instruction s give n t o it , an d t o 
produce a  complet e syste m imag e file . Thi s fil e i s specifi c t o th e 
hardware o f th e targe t machine , an d i s i n th e for m o f a larg e sectio n o f 
code containin g a  numbe r o f absolut e references . An y relocatabl e 
sections ar e relocate d fo r th e addres s i n memor y allocate d i n th e targe t 
machine by SYSLINK . 

All cod e section s ar e allocate d i n suc h a  wa y tha t the y resembl e 
segments loade d b y th e librar y routin e LoadSeg , an d thu s UnLoadSe g 
may b e use d o n the m late r i f required . Thi s i s usefu l i n reclaimin g th e 
space use d b y initializatio n segments , fo r example . Contro l block s an d 
other syste m structure s suc h a s th e rootnod e ar e preallocate d an d 
initialized. 
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SYSLINK als o handle s th e layou t o f absolut e store , an d ensure s tha t 
sections o f assemble r specifie d a s absolut e ar e loade d i n th e correc t 
place. Thi s enable s interrup t location s an d TRA P vector s t o b e se t u p 
when th e syste m imag e file  i s loaded . Al l unallocate d stor e i s se t u p s o 
that GetMe m an d FreeMe m operate s correctl y withou t an y furthe r 
initialization. 

The linke r operate s i n thre e phases : first,  i t read s th e comman d file, 
checking for synta x error s an d buildin g a tre e structure representin g th e 
declarations; second , i t scan s th e tre e checkin g th e validit y an d 
consistency o f the declarations ; third , i t reads th e require d cod e segmen t 
files and write s out the system imag e file. 

The syntax for th e command file  i s as follows : 

<commandfile> 
<declaration> 

<segment-decl> 
<task-decl> 

<device-decl> 
<name-list> 
<info-decl> 
<info-list> 
<info-elem> 

<declaration>; [<declaration> ; ]* 
<star><declarat ion> 
<segment-decl> 
TASKTAB <n > 
<task-decl> 
DEVTAB <n > 
<device-decl> 
INFO <info-decl > 
ABSMIN <n > 
ABSMAX <n > 
TCBSIZE <n > 
STOREMIN <n > 
STOREMAX <n > 
MCADDRINC <n > 
ROOTNODE <n > 
MEMORYSIZE <n > 
SEGMENT <name > <name-list > 
TASK <n > PRIORIT Y <n > 
STACK <n > SEGMENT S <name-list > 
DEVICE <n > DRIVE R <name > 
<name> [ , <name>] * 
( <info-decl > |  <info-list> ) 
[<info-elem> [ , <info-elem>]* ] 
<name> |  <n> |  <string> 
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Layout character s space , tab , an d newlin e ar e ignored , excep t tha t the y 
terminate name s an d numbers . < s t a r > i s th e characte r '*' . < n > i s a 
string o f on e o r mor e digit s tha t ma y b e preceede d b y ' # ' t o denot e a n 
octal number , o r by '#X ' t o denote a  hexadecimal number . <  name > i s a 
string o f one o r mor e characters , excep t layou t c h a r a c t e r s , a n d no t 
starting wit h a  digit . SE G i s allowe d a s a n abbreviatio n fo r SEGMENT , 
SEGS fo r SEGMENTS , PR I fo r PRIORITY , an d DE V fo r DEVICE . 
Keywords are accepted i n either case . 

4.4.1 Memor y Specificatio n 

The initia l par t o f a  comman d fil e specifie s th e siz e an d layou t o f 
memory. Th e declaration s ABSMI N an d ABSMA X defin e th e limit s o f 
absolute store , part s o f whic h ma y b e define d b y absolut e section s o f 
assembler cod e rea d durin g th e lin k process . STOR E MIN an d 
STOREMAX defin e th e limit s o f available memor y tha t ma y b e use d a s 
free store . Th e memor y thu s define d ar e allocate d b y SYSLIN K fro m 
both hig h an d lo w memor y address . Lo w stor e i s use d fo r syste m dat a 
structures, whil e hig h stor e i s use d fo r cod e segments . Th e are a define d 
by ABSMI N an d ABSMA X ma y no t overla p wit h tha t define d b y 
STOREMIN an d STOREMAX . Th e valu e MEMORYSIZ E i s use d t o 
specify th e complete amoun t o f memory availabl e o n the targe t compute r 
- in particular thi s valu e i s used t o determine vali d memory reference s i n 
DEBUG. The numbe r afte r MEMORYSIZ E shoul d b e size o f the memor y 
in unit s o f I K BCP L word s -  thus a  256 K machin e woul d b e specifie d a s 
64. 

When Tripo s start s u p th e initializatio n sectio n o f th e kerne l start s a t 
the valu e specifie d b y MEMSIZ E an d check s t o se e i f ther e i s an y 
memory beyon d tha t specified . I f s o the n th e fre e lis t an d th e valu e o f 
MEMSIZE ar e modifie d t o us e al l th e availabl e store . This mean s tha t i t 
is normal t o infor m SYSLIN K tha t ther e ar e onl y lOOKbyte s o f memor y 
available, and t o use a  furthe r 28 K fo r th e syste m bootstrap . Thus Tripo s 
may b e boote d int o a  machin e wit h 128Kbyte s o f memor y o r more , an d 
will determine ho w much memor y i s actually presen t whe n i t starts . 

The locatio n o f the rootnode , whic h i s th e centra l Tripo s dat a structure , 
is specified afte r th e keywor d o f the sam e nam e a s a  BCP L address . Thi s 
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must matc h th e valu e returne d b y RootStruct Q whic h i s specifie d i n th e 
Tripos kernel . 

The siz e o f each Tas k Contro l Bloc k (TCB ) i s given i n BCP L word s afte r 
the keywor d TCBSIZE . Agai n thi s mus t matc h th e valu e specifie d i n th e 
kernel. 

Finally th e keywor d MCADDRIN C i s use d t o specify th e facto r b y whic h 
BCPL addresses mus t b e multiplied t o obtain a  machin e address . For th e 
68000 this i s always 4 . 

4.4.2 Task and Segment Declaration s 

A segment declaratio n declare s a  segment nam e whic h wil l be used late r 
in th e SYSLIN K file . I t i s followed b y a  numbe r o f filenames, separate d 
by commas . Eac h segmen t nam e represent s on e o r mor e binar y file s 
provided a s par t o f th e Tripo s kit . Th e syste m librar y i s specifie d here , 
and i s mad e availabl e t o ever y tas k i n th e system . A  segmen t i s onl y 
included i n th e syste m imag e fil e i f i t i s use d a s par t o f a  tas k 
specification, an d i t is only ever include d once . Multiple reference s t o th e 
same segmen t shar e th e code . However, identica l file s include d as part o f 
the definition o f different segment s ma y b e included mor e tha n once , an d 
these files are no t shared . 

If th e SEGMEN T descriptio n i s precede d b y a n asteris k ('*') , the n th e 
segment i s take n a s a n initializatio n segment . Thi s simpl y mean s tha t 
the segmen t i s placed lowe r down i n memor y tha n residen t segments , al l 
segments bein g allocate d stor e fro m hig h t o lo w addresses . Thu s i f th e 
initialization segmen t i s the n UNLOADSEGe d afte r it s job i s complete , 
the spac e returne d i s coagulated wit h th e res t o f free store , rathe r tha n 
leaving a 'hole ' in memory tha t i s otherwise permanentl y allocated . 

A TASKTA B declaratio n set s th e siz e o f th e tas k table ; otherwis e a 
default o f 10 is assumed. This value limit s the maximu m numbe r o f task s 
available i n a Tripos system . 

Each tas k tha t i s t o b e par t o f th e initia l syste m mus t b e specifie d wit h 
the TAS K declaration . Thi s declaratio n mus t b e followe d b y th e tas k 
number, th e priorit y follow s th e keyword PRIORIT Y and the stack siz e i s 
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given i n longword s afte r STACK . Not e tha t thi s stac k siz e i s th e siz e 
given to the root stack o f the task . An y coroutines run fro m th e roo t stac k 
have thei r ow n stac k siz e specifie d a t tha t time . I n particular , al l 
commands ru n fro m th e CL I ar e ru n a s a  coroutine, and th e stack siz e fo r 
this i s specified b y means o f the STACK command . 

The final  par t o f a tas k declaration i s the segment list . This refers t o code 
segments define d vi a a  SEGMEN T directive . Th e keywor d SEGMENT S 
is followed b y a  lis t o f segment names , wit h th e syste m librar y segmen t 
specified first,  an d the segment specifi c t o the tas k specifie d second . 

Finally, i f th e tas k declaratio n i s precede d b y a n asteris k ('*') , the n th e 
task i n questio n i s identifie d a s th e initia l tas k tha t i s starte d whe n th e 
Tripos imag e i s entered . Thi s asteris k shoul d normall y preced e th e 
declaration o f task 1 . 

It woul d b e possibl e t o includ e an y othe r task s require d i n th e syste m 
here, but mos t other task s whic h ma y b e neede d ar e create d dynamicall y 
once th e syste m i s running . If  a n extr a tas k i s adde d her e the n i t woul d 
need to be woken u p by some other tas k sendin g a  suitable packet t o it . 

4.4.3 Device Declaration s 

The nex t stag e i n describing a  Tripos imag e i s to specify th e devices tha t 
are t o b e used . Again , device s ca n b e create d dynamicall y wit h th e 
AddDevice primitive , bu t i t i s norma l fo r a t leas t a  dis k devic e an d a 
terminal device to be declared a s par t o f the initia l image . 

The siz e o f th e devic e tabl e limit s th e maximu m numbe r o f device s 
available i n Tripos i n the same wa y a s the siz e of the task tabl e limit s th e 
number o f tasks . Thi s siz e i s specifie d b y th e DEVTA B declaration . If  i t 
is omitted i s defaults t o 10 . 

Each devic e i s declare d b y mean s o f th e DEVIC E keyword . Thi s i s 
followed b y th e devic e number . Th e device s ar e normall y identifie d a s 
negative number s i n Tripos , wit h tas k number s bein g positive . Thi s 
allows tas k 0  t o represen t th e idl e task . B y convention , devic e - 1 i s 
always th e cloc k device . Th e devic e numbe r i s followe d b y th e keywor d 
DRIVER an d th e nam e o f the file  i n whic h th e drive r cod e i s to be found . 
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This cod e fil e i s another binar y loa d fil e suc h a s ma y b e produced b y th e 
linker ALINK . 

4.4.4 The INFO Substructur e 

The rootnod e i s th e basi s o f al l Tripo s dat a structures , an d contain s a 
number o f fixed location s whic h ar e use d withi n Tripos . However , on e of 
the slot s i n th e rootnod e i s a  pointe r t o a  furthe r substructur e tha t 
represents other , variabl e dat a structures . Thi s structur e i s described i n 
full i n th e previou s chapter , bu t part s o f i t ma y b e preallocate d b y 
SYSLINK. Th e INF O keywor d i s followe d b y a  lis t enclose d i n brackets . 
Each membe r o f th e lis t ma y b e a  furthe r se t o f bracket s o r a  number , 
string, o r name . Eac h bracke t represent s a  furthe r substructur e tha t i s 
pointed a t by the lis t element precedin g it . 

This i s th e mos t complicate d par t o f th e SYSLIN K file , an d i s bes t 
described wit h referenc e t o the example i n the nex t section . An overvie w 
of the structure s tha t mus t b e defined i s given here . The firs t entr y i s th e 
machine nam e -  this can b e any nam e enclose d i n quotes an d i s currentl y 
unused. I t wil l be use d i n network systems . The nex t entry i s the Devlnf o 
structure. This contains th e name s o f all the devices which wil l appear i n 
the syste m whe n booted . Othe r fil e syste m device s ar e mad e availabl e 
through th e MOUN T command . Th e device s mus t includ e CON : a s thi s 
is the device whic h th e startu p cod e attempts t o open. I t must als o have a 
disk devic e specified . Mor e tha n on e dis k devic e ma y b e specified , bu t a 
disk devic e mus t b e th e firs t elemen t i n th e list , whic h mean s th e las t 
entry i n th e sectio n i n th e file . Thi s dis k devic e i s use d a s th e syste m 
disk, an d b y alterin g th e dis k devic e her e yo u ca n alte r th e dis k whic h i s 
used b y default . Fo r example , tw o version s o f syste m imag e coul d b e 
produced; on e woul d us e a  flopp y dis k a s th e syste m dis k an d on e woul d 
use the hard disk . 

The entr y fo r th e CON : devic e shoul d b e copie d fro m th e exampl e 
directly, an d an y othe r seria l line s t o be supported shoul d als o be entere d 
with differen t uni t number s o r devic e names . Th e devic e nam e specifie d 
here i s a cross reference t o the devices named i n the device list . 
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Any dis k entr y mus t contai n th e fil e syste m startu p information . Thi s i s 
described i n Chapte r 3 , an d i s a  pointe r t o a  tabl e o f dis k parameter s 
specifying suc h informatio n a s th e numbe r o f tracks , sectors , surface s 
and s o on . Th e informatio n i s represente d i n th e SYSLIN K file  a s 
another brackete d entr y containin g th e parameters . Thu s i n orde r t o 
change th e siz e o f th e syste m dis k th e dis k parameter s woul d hav e t o b e 
changed. 

The nex t entr y i n th e Inf o structur e i s th e residen t segmen t list . Thi s 
must contai n entrie s fo r th e syslib , cl i an d restar t sections . I t ca n als o 
contain an y other segment s whic h yo u woul d lik e resident , alon g wit h a n 
initial use count . 

In a  simila r fashio n th e nex t entry , th e residen t devic e list , contains th e 
names an d devic e number s o f residen t devices . Th e entr y fo r th e time r 
must appear , an d refe r t o device - 1 . Thi s matche s u p with th e actua l cod e 
specified i n th e devic e sectio n wher e th e cod e fo r devic e - 1 i s handled . 
Similarly th e drive r name d a s tha t bein g use d b y CON : mus t appea r 
here, as mus t th e nam e o f the dis k drive r reference d a s the device drive r 
used for th e disk device . 

4.4.5 Exampl e 

In th e followin g example , a  norma l Tripo s imag e i s produced . Ther e ar e 
two task s specified ; tas k 1  being th e initia l CL I and tas k tw o th e syste m 
debugger. 

In thi s example , bol d typefac e i s used fo r th e SYSLINK directives , uppe r 
case fo r file  name s an d lowe r cas e fo r SYSLIN K define d name s suc h a s 
those for segments . 
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| Tripos lin k fil e 

abstain #X000 0 
absmax #X032 F 
s toremin #X400 0 
storemax #X8FF F 
memorysize 3 6 
rootnode 51 2 
t c b s i z e 2 9 
mcaddrinc 4 

The firs t par t o f the fil e specifie s variou s constants , mos t of which shoul d 
not b e changed. Thi s exampl e place s th e absolut e memory , includin g th e 
rootnode an d exceptio n vectors , fro m 0  t o 32 F longwords . Th e mai n 
memory use d a s heap starts a t 4000 longwords ($10000 byte address) an d 
extends u p t o 8FF F longwords . Tripo s wil l attemp t t o resiz e itsel f int o 
any memor y whic h ca n b e foun d beyon d th e en d o f thi s hig h limit . Th e 
value o f memorysiz e i s se t t o 36 , bein g th e numbe r o f 4Kbyte block s i n 
the heap memory . 

In thi s exampl e th e rootnod e i s place d a t BCP L addres s 51 2 ($80 0 byt e 
address), th e siz e o f eac h TC B i s 10 0 longword s an d th e addres s 
increment i s 4. 

seg sysli b klib.obj , 
jacket.obj, 
mlib.obj, 
dlib.obj, 
blib.obj, 
extras.obj, 
io.obj; 

The segmen t list s com e next . Th e first  segmen t lis t specifie s th e syste m 
library syslib . The contents should be kept a s supplied , and no t changed . 

seg debu g taskint.obj , 
debug.obj, 
debug-disasra.obj; 
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The debug segment i s specified a s containing a task interfac e modul e and 
the th e tw o debu g cod e modules . A  smaller , cutdow n debugge r ca n 
replace the full version . 

The console handler , cli , file syste m and file syste m restar t segment s are 
specified i n a  simila r fashion . Thes e segmen t declaration s shoul d no t 
normally be altered . 

t a s k t a b 20; 

• t a s k 1  pri 1000 stack 40 0 segs syslib,cli ; 
task 2  pri 2000 stac k 30 0 segs syslib,debug ; 

The tas k declaratio n sectio n define s tas k 1  as th e cl i task , usin g th e 
system librar y segmen t an d the cli segment. Tas k tw o is defined a s the 
debugger i s a similar fashion . 

devtab 20; 

dev -1 d r i v e r bin.clock-driver ; 
dev -2 d r i v e r bin.tty-driver ; 
dev -3 d r i v e r bin.disc-driver ; 

seg cohan d 
s e g cli 
seg fihan d 

s e g restar t 

taskint.obj,cohand.obj; 
taskint.obj,cli.obj,cli-init.obj; 
taskint.obj, 
access.obj, 
bitmap.obj, 
bufalloc.obj, 
disc.obj, 
exinfo.obj, 
main.obj, 
support.obj, 
work.obj, 
moveb.obj, 
state.obj, 
init.obj; 
taskint.obj, 
restart.obj; 
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The device declaration section i s where you must start to specify th e 
devices which you have written. In this example there are only three 
devices, being the minimal sytem. These devices are the clock device, the 
serial line (tty) device and a generic disk device for both floppies and 
hard disks. Remember that the clock device must be device - 1. 

info (  | Machine nam e 
"68000", 
| Initia l devic e configuratio n 
((((0, 

0, 0, 0, 0, 300, 3000, 
(0, "serial") , cohand , 0 , "CON") , 

0, 0, 0, 0, 300, 2999, 
(1, "serial") , cohand , 0 , "AUX") , 

0, 0, 0, 0, 210, 2500, 
(0, "disc" , (11,256,0,2,1,4,4,0 , 

0,0,79,5) ), 
fihand, 0 , "DF0") , 

0, 0, 0, 0, 210, 2499, 
(1, "disc" , (11,256,0,4,1,8,1,0 , 

0,0,359,5) ) , 
fihand, 0 , "DH0") , 

| Segmen t lis t 
(((0, "restart" , 1 , restart) , 

"cli", 1 , cli) , 
"syslib", 1 , syslib) , 

| Devic e lis t 
(((0, "timer" , 1 , - 1 ) , 

"serial", 1 , - 2 ) , 
"disc", 2 , - 3 ) , 

| Spar e 
0 

); 

The final part of the file describes the Info structure which is required. 
Each entry nested in brackets creates a pointer to the entry in memory. 
Thus there are five main entries in this example, where many entries 
contain further pointers. Th e firs t main entr y is the name of the 
machine. Although useful for a network machine it is not otherwise used. 
It can be any string enclosed in quotes. 
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The secon d entr y specifie s th e Devlnf o substructur e whic h describe s th e 
devices tha t ar e availabl e i n th e system . This i s specified a s a list , so tha t 
the fou r startin g bracket s represen t th e fou r element s i n th e list . Th e 
last lis t elemen t i s th e firs t described , an d i s the definitio n fo r th e CON : 
device. Thi s take s a  stac k o f 300 lon g word s an d a  priorit y o f 3000 . Th e 
startup informatio n i s a  pointe r t o tw o longs , th e firs t bein g th e uni t 
number (0 ) an d th e secon d bein g th e nam e o f the devic e ("serial") . Thi s 
name i s a  referenc e t o th e nam e give n t o th e tt y devic e - 2 in th e Devic e 
list late r on . Th e nex t entr y i n th e CON : descriptio n i s th e segmen t lis t 
name describe d earlier , an d thi s i s followed b y an unuse d slo t and finall y 
the name of the device itself . 

In a  simila r fashio n th e othe r thre e entrie s i n th e lis t refe r t o AUX : (a n 
extra seria l line ) and tw o disks, DF0: and DH0 : being the floppy an d har d 
disk uni t respectively . Th e syste m wil l boo t an d mak e DH0 : th e initia l 
system dis k SYS : because i t i s given a s th e elemen t a t th e hea d of the lis t 
(the las t to be described) . 

The entries for th e disks are slightl y differen t t o that for CON: . The stac k 
sizes require d ar e les s an d th e cod e segmen t use d i s th e fil e syste m 
segment. I n thi s implementatio n bot h th e flopp y an d th e har d dis k us e 
the sam e driver , calle d "disc " an d anothe r referenc e t o th e nam e i n th e 
device list . I n othe r implementation s th e tw o devic e driver s woul d b e 
different. Th e mai n differenc e i n th e entrie s fo r th e disk s i s th e startu p 
information, whic h i s the se t of parameters require d fo r th e disk handler . 
This i s mor e full y describe d i n th e previou s chapter , bu t i t include s th e 
size of the disk, numbe r o f heads, tracks and s o on. 

The nex t mai n entr y i n th e Inf o structur e i s th e residen t segmen t list . 
The syslib , debug an d cl i segment s hav e alread y bee n reference d i n th e 
task section , an d th e cohan d an d fihan d segment s hav e bee n reference d 
in th e Devlnf o substructur e above . Th e fil e syste m tas k require s th e 
restart segmen t t o be hel d i n th e residen t segmen t list , whil e command s 
such a s NEWCL I expec t th e cl i an d syste m librar y segment s t o b e 
resident a s well . Thi s entr y place s the m there , give s the m suitabl e 
names and set s the use count to 1 . 
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In a  simila r fashio n th e residen t devic e lis t give s a  nam e t o th e clock , 
serial an d dis k devices . Th e name s ar e use d i n th e Devlnf o structur e 
entries an d th e devic e number s matc h u p wit h th e negativ e devic e 
numbers use d i n the device specificatio n section . 

The Fina l entr y i s zero , an d i s reserve d fo r th e networ k devic e handler . 
Any mor e slot s require d b y a  particula r installe r ma y b e specifie d 
beyond th e current en d of this structure . 

4.5 Device Drivers 
Device driver s connec t Tripo s t o a  peripheral . Fo r eac h periphera l tha t 
has a n interrupt , ther e i s a  devic e driver : a  seria l lin e devic e driver , a 
disk devic e driver , a  paralle l por t devic e driver , an d s o on . (Al l 
interrupts ar e handle d b y drivers. ) A  device driver consist s o f two parts : 
the Devic e Control Bloc k (DCB), and th e actua l drive r code . Thi s sectio n 
outlines th e DCB , describes th e actua l drive r code , an d provides , a s a n 
example, a full descriptio n o f a serial lin e driver . 

4.5.1 Device Control Block (DCB) 

The DC B has a  structured layou t as shown in Figure 4-A below . 

0 Head Pointer t o firs t packe t o n wor k queu e 
4 Tail Pointer t o las t packe t o n wor k queu e 
8 QAct Action routin e use d b y QPK T 

12 DQAct Action routin e use d b y DQPK T 
16 Pr i Priority o f thi s devic e 
20 Id Device i d of thi s devic e 
24 Open Device Ope n routin e 
28 Close Device Clos e routin e 
32 StartIO Device StartI O routin e 
36 Abort10 Device AbortI O routin e 
40 RecalllO Device Recalll O routin e 
44 NITB Number o f Interrup t Transfe r Block s 

Each DC B contain s al l o f these locations , an d i s followed b y NIT B (tha t 
is, the numbe r o f Interrupt Transfe r Blocks) . There i s always a t leas t on e 
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Interrupt Transfe r bloc k (ITB) , an d ther e i s a n IT B fo r eac h differen t 
interrupt vecto r handle d b y thi s device . Th e forma t o f a n IT B i s a s 
follows. 

0 (private ) 
6 Offse t Offse t o f bas e o f DC B 

10 Nex t Pointe r t o next IT B usin g thi s vecto r 
14 Cod e Interrup t routin e 
18 Vecto r Interrup t vecto r addres s 
22 Recall Q Recal l queu e 
26 UserDat a Use r dat a are a 
30 Packe t Packe t t o b e returne d 

The use r i s responsible fo r setting up the following field s withi n a  DCB. 

- Priorit y o f device 
- Numbe r o f ITBs 
- Eac h IT B 
- Offse t an d interrup t vecto r withi n eac h IT B 
- Routin e entry point s 

4.5.2 Device Driver Cod e 

The entr y point s withi n th e DC B (see Figure 4-A ) are pointer s into entr y 
points into the code of the device driver itself . Th e followin g entry point s 
must b e provided : 

- Ope n 
- Clos e 
- StartI O 
- AbortI O 
- Interrupt s 
- Recalll O 

Each o f these i s described below . 
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Open 

Open( de b ) 

The Ope n entr y poin t i s th e cod e tha t get s calle d whe n yo u initializ e a 
device. Thi s i s th e cod e tha t set s u p initia l dat a structures , reset s th e 
peripheral an d whateve r els e needs t o be done upo n initialization . 

Close 

Close( de b ) 

In the same way, Close undoes al l th e thing s done by Open . 

StartIO 

StartIO( de b pk t ) 

The StartIO call i s the entry poin t tha t i s called whe n a packet arrive s fo r 
the device . Th e arrivin g packe t wil l hav e a  packe t typ e associate d wit h 
it; an instructio n indicatin g th e typ e o f I/O tha t i s required (fo r example , 
reading o r writing) . Normally , upo n bein g received , a  packe t ha s t o 
translate th e comman d i t contain s t o hardware-specifi c command s an d 
then retur n havin g se t u p hardwar e tha t cause s a n interrup t later . 
When th e interrup t doe s occur , th e interrup t handle r fo r th e devic e i s 
called. 

The calle d packe t i s queue d t o th e hea d o f th e driver' s wor k queu e an d 
exits from Recalll O i f anything i s on the driver' s wor k queue . 

Note that th e function o f StartIO is hardware specific . 

AbortIO 

AbortIO( deb , pk t ) 

The AbortI O entr y poin t i s used t o cancel a  request . Ther e i s a  standar d 
call insid e th e kerne l calle d DQPk t an d thi s i s use d t o cance l a n I/ O 
request. Th e action of DQPkt i s as follows : 
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1. I t look s a t th e specifie d devic e drive r t o see if the packe t i s still on 
the work queue fo r th e device driver. I f it is , it takes i t off the wor k 
queue and the device driver neve r get s t o see the packet . 

2. DQPk t look s a t th e wor k queu e o f the tas k tha t i s issuin g th e cal l 
to se e whether , i n fact , th e packe t ha s alread y com e bac k an d i s 
sitting o n th e tas k wor k queue . I f th e packe t canno t b e foun d o n 
either o f the wor k queues , the n th e syste m call s AbortIO wit h th e 
address o f the packe t an d thi s give s th e devic e drive r a  chanc e t o 
take th e packe t o f a n interna l wor k queu e an d t o cance l an y I/ O 
which ma y be pending . 

Interrupt 

Interrupt^ deb , it b ) 

You should do as littl e work as possible i n the interrup t routine . The cod e 
should normall y tur n of f th e interrup t an d reschedul e a  cal l t o RecalllO . 
The Interrup t entr y poin t i s calle d a s a  hardwar e interrupt , stoppin g 
whatever wa s goin g o n (possibl y a  lowe r priorit y interrupt ) an d 
inhibiting interrupt s a t thi s o r an y lowe r level . Yo u mus t no t spen d to o 
much tim e in the interrup t handler , no r mus t you make an y kerne l calls . 

The resul t fro m th e routin e ha s thre e possibl e values . A  negativ e valu e 
indicates tha t thi s interrup t routin e canno t handl e th e interrup t an d th e 
system wil l the n g o o n t o cal l anothe r interrup t handle r i n th e sam e 
chain. A  value o f zero indicate s tha t th e interrup t ha s bee n handle d bu t 
no cal l t o Recalll O i s required . Thi s i s commonl y th e cas e whe n a n 
interrupt occur s bu t n o packe t i s waiting . A  positive valu e request s tha t 
RecalllO b e called . Th e Recalll O entr y poin t wil l b e calle d a s quickl y a s 
possible afte r th e interrupt , bu t no t immediatel y i f the interrupte d tas k 
was i n th e middl e o f a  kerne l call . Th e Interrup t routin e shoul d ensur e 
that n o further interrupt s ca n occu r unti l th e Recalll O routin e ha s ha d a 
chance t o deal wit h the situation an d tur n interrupt s bac k on . 

Consider transmittin g dat a fro m a  buffer int o a  seria l port . I n mos t case s 
the Interrup t routin e wil l ge t calle d whe n th e hardwar e i s read y t o 
transmit again . I n mos t case s th e Interrup t routin e wil l mov e anothe r 
character ou t o f th e buffe r int o th e hardware , incremen t a  pointe r an d 
return zer o indicatin g tha t n o RecalllO i s required . Whe n th e buffe r ha s 
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been transmitte d th e transmi t interrup t shoul d b e turned of f and a  call t o 
RecalllO requested . Th e Recalll O routin e wil l the n retur n th e packe t 
which initiate d th e request . I t ma y als o se e i f an y mor e packet s ar e 
waiting on some interna l queu e and handl e thos e i f required . 

In th e sam e wa y a n interrup t handle r fo r a  mor e comple x devic e suc h a s 
as a  dis k woul d mak e a  reques t fo r Recalll O t o b e calle d whe n th e dis k 
interrupted afte r a  DM A read o r writ e reques t ha d been satisfied . 

RecalllO 

RecallIO( deb , it b ) 

At th e Recalll O entr y point , i t i s norma l fo r th e devic e drive r t o loo k a t 
the retur n code s and sen d th e packe t tha t cause d th e interrup t bac k wit h 
either a  zer o o r a  non-zer o retur n cod e indicatin g th e resul t o f th e 
request. 

Again, conside r a  dis k transfe r interrupt , wher e al l tha t i s don e i n th e 
interrupt routin e i s t o tur n th e interrup t off . Soo n afterward s th e 
RecalllO routin e i s called , wher e th e statu s por t ca n b e rea d an d th e 
packet involve d sent back t o the client task . 

Once th e Recalll O ha s bee n called , th e kerne l see s i f ther e ar e an y 
packets waitin g o n th e devic e drive r wor k queue . I f so , i t call s th e 
StartIO entry poin t once more so the nex t reques t can be handled . 

4.5.3 Examples of Device Driver s 

The followin g example s describ e th e desig n o f thre e differen t devic e 
drivers. Firstl y a  dis k devic e drive r i s presented , wit h a  larg e amoun t o f 
commentary describin g wha t i s happening . Secondl y a  mor e complicate d 
serial lin e drive r i s included, an d th e fina l exampl e i s th e specia l cas e o f 
the clock device . 
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Disk Device Driver 

Installation 

The firs t exampl e i s tha t o f a  ver y simpl e devic e driver : a  dis k devic e 
driver fo r a  singl e dis k unit , wit h a  ver y simpl e hardwar e interface , 
using n o interna l packe t queue s o r units . I n thi s example , yo u ar e take n 
through eac h ste p i n th e desig n o f the driver , an d som e cod e i s provide d 
to illustrate wha t you would write . 

The firs t ste p i s t o defin e th e Devic e Contro l Bloc k o r DCB . This begin s 
with a  cros s referenc e t o al l th e externa l name s tha t ar e needed . Fo r 
example: 

XREF Open 
XREF Close 
XREF StartIO 
XREF AbortIO 
XREF RecalllO 
XREF Int 

This is followed by the standard DC B structure. The only value that you 
must specify is the device priority, which indicates the relative priority 
of this device with respect to others. The structure appears as follows: 

DC . L 0 Work Queu e Hea d 
DC . L Base Work Queu e Tai l 
DC . L 0 Qpkt Actio n routin e 
DC . L 0 DQpkt Actio n routin e 
DC . L 8 Queue Priorit y 
DC . L 0 Device identifie r 

Next, you provide a totally standard layout for the entry points. These 
externals are filled in when Tripos loads the code. 

DC.L Ope n 
DC.L Clos e 
DC.L StartI O 
DC.L AbortI O 
DC.L Recalll O 
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You the n plac e th e numbe r o f interrup t transfe r block s (ITB) , one i n thi s 
case, followed b y the IT B itself. Yo u mus t remembe r t o fill i n the addres s 
of the interrupt routin e (th e external Int ) and th e memor y vecto r locatio n 
($100). Note tha t thi s value i s the vecto r offset , no t the vecto r number . 

DC.L 1 Number o f ITB 

DS.W 3 (Used b y kernel ) 
DC.W Base-* Offset t o DCB 
DC.L 0 Pointer t o next ITB 
DC.L Int Interrupt routin e 
DC.L $100 Interrupt offse t 
DC.L 0 Recall Q 
DC.L 0 User dat a are a 
DC.L 0 Packet t o be returne d 
END 

The second file contains the disk driver. For the purposes of simplicity, 
the DC B and the driver are in two separate files in this example; 
however, you can have both of them in one file if you wish. Al l the 
functions in the driver conform to the C calling convention, and so 
although the DC B must be written in assembler the driver may be 
written in C. The first few lines of the driver should include the standard 
header file and define the externals referenced in the DCB: 

INCLUDE "tripos.i " 
XDEF Ope n 
XDEF Clos e 
XDEF StartI O 
XDEF AbortI O 
XDEF Recalll O 
XDEF In t 

After this you provide some standard offsets for the packet structure, the 
command values, and standard constants: 

4-28 



Tripos Technica l Referenc e Installation 

P_UNIT EQ U P_ARG 1 
P_BUF EQ U P_ARG 2 
P_SIZE EQ U P_ARG 3 
P_OFF EQ U P_ARG 4 

* Disc drive r specifi c command s 

C_FORMAT EQ U 4 
C_STATUS EQ U 5 
C_MOTOR EQ U 6 

* Standard constant s 

E_UT EQ U 1 2 Unknow n typ e erro r 

A privat e dat a are a i s kep t wit h informatio n abou t eac h uni t controlle d 
by this driver. Yo u can define th e structure o f this area a s follows : 

* Private dat a are a structur e 

InitD EQ U 
ActD EQ U 
FormD EQ U 
StatD EQ U 
MaxData EQU 

0 
InitD+$lD+l 
ActD+$15+l 
FormD+$0F+l 
StatD+$07+l 

MaxUnit EQ U 2  Maximu m numbe r o f units supporte d 

Next, yo u defin e th e 1 0 location s tha t yo u need . Th e actua l hardwar e i n 
this exampl e i s a  Motorol a VM E Intelligen t Dis k Controller , MVME315 . 
The details of which are immateria l here . 

IDC_BASE EQ U 
IDC_CMDSENT EQU 
IDC_CMDBUF EQ U 
IDC_MSGSENT EQU 
IDC_STATBUF EQU 
IDC_STC EQ U 
IDC_STATUS EQ U 
MCR EQ U 

$FFOOOO 
IDC_BASE+$101 
IDC_BASE+$105 
IDC_BASE+$181 
IDC_BASE+$185 
IDC_STATBUF+12 
IDC_STATBUF+16 
?FE00F1 
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You now come to the first of the entry points, Open. This is called with 
the DCB as an argument. All system routines may corrupt D0-D 3 and 
A0/A1; these are the registers Lattice C corrupts when a function is 
called. The job to be done here is to get the device id, which is initialized 
into the DCB, and copy it into a private area to make it easier to access. 
Next, you initialize the controller, and then the device. For example: 

Open MOVEA. L 4(SP),A 1 Ge t DCB ptr 
MOVE.L D_Id(Al),Devi d Sav e my device ID 

* Reset th e IDC 
LEA.L InitlDCA O 
BSR Send C 

* Now Reset al l the devices 
LEA.L UnitO,A l 
BSR ResetAl l 
LEA.L Unitl,A l 
BSR ResetAl l 
RTS 

The Close routine, in this case, has nothing to do. It is called with the 
DCB as an argument. 

Close RT S 

The StartI O routin e is called with the D CB and the new packet as 
argument. The first thing to do is to extract the command type and see 
what is to be done. Besides the standard three functions of read, write, 
and reset, the disk device is also required to implement format, status, 
and motor off commands. 

StartIO MOVE. L 8(SP),A 0 Extrac t packe t addres s 
MOVE.L P_TYPE(A0),D 0 Ge t packet actio n typ e 
MOVE.L P_UNIT(A0),D 1 ..an d unit numbe r 
LEA.L UnitBase,A l Se t up pointer t o 

* dat a are a 
MULU #MaxData,D l Mak e offse t t o unit 

* dat a are a 
* Point t o correct uni t are a 

ADDA.L D1,A 1 
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CMP.L #C_READ,D 0 Chec k fo r vali d type s 
BEQ.S Rea d 
CMP.L #C_WRITE,D 0 
BEQ Writ e 
CMP.L #C_RESET,D 0 
BEQ ResetAl l 
CMP.L #C_FORMAT,D 0 
BEQ DoForma t 
CMP.L #C_STATUS,D O 
BEQ DoStatu s 
CMP.L #C_MOTOR,D O 
BNE.S Invali d 

At thi s poin t yo u handl e th e moto r timeou t command . O n thi s hardwar e 
you cannot actuall y tur n th e moto r off , s o instead yo u tur n a n LE D off t o 
signal tha t th e dis k ma y b e remove d fro m th e drive . Tha t done , yo u 
branch t o a standard packe t return cod e section. Fo r example : 

BCLR #4,MC R Blan k th e displa y 
BRA.S PktRe t 

If, o n getting here , the packe t contain s an invali d actio n code, you retur n 
an error i n the packet : 

Invalid 
CLR.L P_RES1(A0 ) Se t erro r resul t 
MOVE.L #E_UT,P_RES2(A0 ) Erro r cod e 

Now yo u retur n th e packet . Packet s ma y b e returne d i n an y o f thes e 
routines excep t th e interrup t routine . Yo u mus t unlin k th e packe t fro m 
the wor k queu e i n th e DC B an d the n cal l a  subroutin e t o retur n th e 
packet. Yo u the n se e i f there i s another packe t waitin g a t th e hea d o f th e 
work queue ; i f ther e is , yo u se t i t t o b e th e packe t paramete r an d loo p 
back to the star t again : 
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PktRet MOVE. L 4(SP),A 1 Extract DC B address 
Unlink pk t from wor k Q MOVE.L (AO),(Al ) 

CMPA.L D_Tail(Al),A 0 
BNE.S 5 $ 
MOVE.L Al,D_Tail(Al ) 

Check i f last packe t 
No, mor e t o come 
Set initia l tai l ptr 

5$ BS R Retur n 
TryNext TST. L (Al ) 

BEQ.S 6 $ 
MOVE.L (A1),8(SP ) 
BRA StartI O 

6$ RT S 

At thi s poin t yo u handl e a  rea d o r writ e request . A s th e tw o command s 
are identica l apar t fro m on e byte , yo u ca n patc h th e comman d are a 
accordingly: 

Read MOVE. B #$10,ActD+4(Al ) Patc h t o be READ 
BRA.S Dol t 

Write MOVE. B #$20,ActD+4(Al ) Patc h t o be WRITE 

Now inser t th e buffe r address , th e numbe r o f 512-byt e dat a blocks , an d 
the bloc k numbe r obtaine d fro m th e byt e offse t specifie d i n th e packet . 
When thi s i s done , cod e a  jump t o th e Send C routine , whic h the n send s 
the command an d returns . 

Dolt MOVEM. L P_BUF(A0),D1-D 3 Ge t buf, size, offse t 
LEA.L 
ORI.L 
MOVE.L 
MOVEQ 
ASR.L 
MOVE.W 
ASR.L 
MOVE.L 
BSET 
BRA 

#4,MCR 
SendC 

D2,6(A0) 
D1,D3 
D3,16(A0) 

#9,D1 
D1,D2 

ActD(Al),A0 
#$3D000000,D1 
D1,10(A0) 

= # 512 byte block s 
Set no. of block s 
Into bloc k offse t 
And slo t tha t in 
Turn displa y on 

Point t o comman d 
Add i n memory modifie r 
Update comman d are a 
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Here you mus t handl e th e format command . Th e argument s ar e identica l 
to the Rea d an d Writ e command s and , again , jump t o the Send C routin e 
to send the command t o the controller : 

DoFormat 
MOVE.L P_OFF(A0),D3 Fetch Offse t 
MOVEQ #9,D1 
ASR.L D1,D3 Into bloc k offse t 
LEA.L FormD(Al),AO Load comman d buffe r 
MOVE.L D3,10(A0) And slo t tha t i n 
BSET #4,MCR Turn displa y o n 
BRA SendC 

At thi s poin t yo u mus t implemen t th e 'retur n devic e status. ' I n a n idea l 
world, thi s packe t shoul d b e returne d onl y whe n th e dis k statu s change s 
(that is , on a  doo r interrupt) . However , thi s hardware , alon g wit h man y 
others, doe s no t implemen t doo r ope n an d clos e interrupts . Yo u must , 
therefore, tes t th e curren t stat e an d retur n th e packe t a t once . Th e 
packet i s onl y sen t agai n afte r a  suitabl e dela y o f thre e second s o r so . 
The statu s packe t contain s n o arguments , an d return s on e o f thre e 
values. Zer o indicate s tha t n o disk i s present i n the drive . A  value o f one 
indicates tha t a  writ e protecte d dis k i s inserted , an d a  valu e o f tw o 
indicates a  read/write disk . 

DoStatus 
LEA.L StatD(Al),A 0 Issu e comman d 
BRA Send C 

This standar d subroutin e i s calle d fro m Ope n an d als o whe n th e Rese t 
command i s received . 

ResetAll 
LEA.L InitD(Al),A 0 Initializ e th e devic e 
BRA Send C D o i t 

This entr y poin t return s th e packe t hel d i n AO , an d return s th e valu e 
TRUE. 
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Return MOVE. L A0,D 1 
MOVE.L #-l,(A0 ) 

Return th e packe t 
Set notinus e 

MOVE.L Devid,D 2 
MOVEQ #K_QPkt,D 0 
TRAP # 0 
MOVEQ #-l,D 0 
RTS 

The AbortI O cal l i s calle d wit h th e DC B an d a  packe t addres s a s 
arguments. I t woul d normall y onl y b e use d whe n a  privat e queu e o f 
packets wa s bein g maintained , an d the n yo u woul d unchai n th e packe t 
from thi s privat e queue . I n thi s case , however , ther e i s n o wor k t o b e 
done. 

AbortIO RT S Nothin g t o d o 

The syste m call s th e Recalll O routin e afte r a n Interrup t cal l ha s 
indicated tha t thi s i s needed . Th e cal l i s normall y onl y schedule d Yo u 
when ther e i s a  packe t t o b e move d bac k t o a  client . Recalll O i s calle d 
with th e DC B a s th e firs t argument , an d th e addres s o f th e Interrup t 
Transfer Bloc k (ITB ) tha t wa s associated wit h th e interrupt . I n this case , 
you kno w th e packe t tha t contain s th e comman d tha t cause d th e 
interrupt i s at th e hea d o f the DC B work queue , s o the first  thin g t o do i s 
to remove i t from thi s queue : 

RecalllO 

CMPA.L D_Tai1(Al),A O Chec k i f las t packe t 

MOVE.L Al,D_Tail(Al ) Se t initia l tai l pt r 

The nex t stag e i s t o se e i f th e comman d worked . I n th e cas e o f thi s 
hardware, you extract th e statu s cod e and inser t i t into the resul t field.  I f 
the resul t indicate s a n error , yo u branc h onwards . Firstly , however , a 
check i s mad e t o find  ou t whethe r th e curren t reques t i s a  'status ' 
command sinc e thi s command i s handled specially . 

MOVE.L 4(SP),A 1 
MOVEA.L (A1),A 0 
MOVE.L (A0),(A1 ) 

Extract DC B addres s 
Get packe t addres s 
Unlink pk t fro m wor k Q 

BNE.S No, mor e t o com e 
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CMPI.B #$72,IDC STTYP E See i f STATUS reques t 
BNE.S 6$ No, s o carry on 
MOVEQ #0,D1 Assume no t read y 
MOVE.B IDC STATUS,D O Get statu s byt e 
BTST #7,DO Check read y 
BNE.S 5$ Drive not read y 
MOVEQ #1,D1 Assume writ e protecte d 
BTST #5,DO Check i f so 
BNE.S 5$ Bit se t so protected 
MOVEQ #2,D1 Value i s in Dl 
MOVE.L D1,P RESl(AO ) Set resul t 
BRA. S 9$ 

Otherwise yo u retur n th e siz e requeste d t o indicate n o error, and then , i n 
all cases , you jump bac k t o the share d cod e to return th e packet . I t is only 
at thi s poin t tha t yo u se t th e hardwar e t o allow furthe r interrupts . I f you 
allowed furthe r interrupt s an y earlier , Tripo s woul d ge t confuse d wit h 
another recal l queue d u p behin d thi s one , bot h attemptin g t o tak e th e 
same packet of f the hea d of the packet queue . 

6$ MOVEQ.L 
LEA.L 

#0,D0 
IDC_STC,A1 

MOVEP.W 0(A1),D0 Get tw o status code s 
MOVE.L D0,P RES2(A0 ) Set secondar y resul t 
BEQ.S 8$ No erro r 
CLR.L P RESl(AO ) Flag erro r 
BRA. S 9$ And retur n pkt 

8$ MOVE.L P_SIZE(A0),P_ RESl(AO) 
* Return lengt h requeste d 
9$ CLR.B IDC_MSGSENT All done , allo w furthe r 
* 

BRA Return 
interrupts 

MOVEQ.L #0,D 0 
LEA.L IDC_STC,A 1 
MOVEP.W 0(A1),D 0 
MOVE.L DO,P_RES2(AO ) 
BEQ.S 6 $ 
CLR.L P_RES1(A0 ) 
BRA.S 9 $ 

Get tw o status code s 
Set secondar y resul t 
No erro r 
Flag erro r 
And retur n pkt 
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The final entr y poin t i s the Interrup t routine . This i s called wit h th e DC B 
and th e IT B a s arguments . A s thi s i s actuall y calle d a s a n interrupt , a s 
little wor k a s possibl e shoul d b e don e here . Th e syste m use s th e valu e 
returned b y Interrup t t o determin e wha t shoul d b e don e next . I f th e 
Interrupt routin e return s a  negativ e value , the n thi s interrup t routin e 
could no t handl e th e interrupt , s o i t mus t hav e bee n fo r anothe r devic e 
using th e sam e interrup t slot . Th e syste m the n call s th e nex t routin e i n 
the chain . I f th e valu e returne d i s zero , the n th e interrup t wa s fo r thi s 
device, but n o recall i s required. Thi s i s because eithe r ther e i s no packe t 
waiting o n th e queue , o r becaus e th e interrup t routin e ha s don e al l th e 
work require d a t thi s point . A  positiv e valu e returne d indicate s tha t a 
packet i s to be moved , an d s o a  late r cal l of recall i s requested. Normall y 
the interrup t routin e mus t tur n of f th e interrupt ; i n thi s exampl e th e 
interrupt i s turne d of f a s soo n a s i t i s acknowledge d b y th e hardware . 
The interruption i s very short . 

Int MOVEA. L 4(SP),A 0 Ge t DC B 

The res t o f th e drive r i s merel y a  subroutin e an d dat a areas . Thi s 
subroutine send s th e comman d tha t A O points at , an d request s tha t a n 
interrupt b e give n whe n th e command ha s completed . Mos t of the detail s 
are hardwar e specific . 

MOVEQ 
TST.L 
BNE.S 
CLR.B 
MOVEQ 
RTS 

#1,D0 Assum e pk t presen t 
D_Head(A0) Chec k i f tru e 
5$ Ye s 
IDC_MSGSENT Al l done , allow mor e int s 
#0,D0 . . no, don' t recal l 
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SendC TST. B ID C CMDSENT Check Las t comman d sen t 
Wait unti l swallowe d 
Save A3 
Point t o command buffe r 

BNE.S Send C 
MOVE.L A3,-(SP ) 
LEA.L IDC_CMDBUF,A 3 
CLR.W D O 
MOVE.B 2(AO),D O 
BRA.S 2 $ 

Get siz e of comman d 
Jump t o end of loo p 

* Send th e bytes of the command 
1$ MOVE. B (A0)+,(A3 ) 

ADDQ.L #2,A 3 
2$ DBR A D0,1 $ 

MOVE.B #$80,ID C 
MOVE.L (SP)+,A 3 
RTS 

#$80,IDC_CMDSENT Fla g we sent it 

Finally th e dat a area , whic h contain s th e contro l functio n code s t o b e 
sent t o th e controlle r vi a th e Send C subroutine , plu s th e devic e i d 
location. 

DATA 
UnitBase 

* Uni t 0 i s the floppy dis k 

UnitO EQU * 

InitFDC DC.B $02,$00,$1D,$06,$40,$08,$32,$01 
DC.B $08,$02,$02,$00,$00,$50,$00,$00 
DC.B $00,$00,$00,$00,$01,$00,$00,$00 
DC.B $00,$00,$00,$00,$03 
CNOP 0,2 

ActF DC.B $02,$00,$15,$06,$10,$01,$00,$00 
DC.B $02,$00,$3D,$00,$00,$00,$00,$00 
DC.B $00,$00,$00,$00,$03 
CNOP 0,2 

FormF DC.B $02,$00,$07,$06,$40,$02,$03,$00 
DC.B $00,$00,$00,$00,$00,$00,$00 
CNOP 0,2 

StatF DC.B $02,$00,$07,$06,$30,$02,$03 
CNOP 0,2 
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* Unit 1  will b e th e har d dis c 

Unitl DC. L 0  Pk t queu e 
* 

InitHDC DC. B $02,$00,$1D,$00,$40,$08,$00,$0 0 
DC.B $20,$04,$01,$00,$01,$68,$00,$8 0 
DC.B $01,$69,$0B,$00,$0D,$00,$00,$0 0 
DC.B $00,$00,$00,$00,$0 3 
CNOP 0, 2 

ActH DC. B $02,$00,$15,$00,$10,$01,$00,$0 0 
DC.B $02,$00,$3D,$00,$00,$00,$00,$0 0 
DC.B $00,$00,$00,$00,$0 3 
CNOP 0, 2 

FormH DC. B $02,$00,$0F,$00,$40,$01,$00,$0 8 
DC.B $02,$00,$00,$00,$00,$00,$0 3 
CNOP 0, 2 

StatH DC. B $02,$00,$07,$00,$30,$02,$0 3 
CNOP 0, 2 

Devid DC. L 0 
* 

* General command s t o th e ID C 
* 

InitlDC DC. B $02,$00,$1D,$00,$50,$00,$40,$8 0 
DC.B $00,$00,$00,$00,$00,$00 , $00,$00 
DC.B $00,$00,$00,$00,$00,$00,$00,$0 0 
DC.B $00,$00,$00,$00,$03,$0 0 

END 

Serial Devic e Drive r 

The nex t example i s of a slightl y mor e complicated device , being a  drive r 
for a  seria l device . Thi s support s tw o differen t units . Firstl y th e DCB , 
which i s simila r t o th e dis k exampl e bu t whic h contain s fou r ITBs . Yo u 
might a t firs t thin k tha t ther e woul d b e onl y tw o ITB s a s ther e ar e tw o 
interrupts fro m thi s device ; on e fo r eac h unit . Bu t althoug h ther e i s n o 
difference betwee n a  receptio n interrup t an d a  transmissio n interrup t i t 
is convenient t o imagine tha t ther e is . 

4-38 



Tripos Technical Referenc e Ins ta l l a t ion 

The drive r ha s bee n writte n s o tha t th e tw o cases o f read (reception ) an d 
write (transmission ) ar e distinct . I f a n interrup t occur s th e rea d entr y 
point wil l b e calle d vi a th e IT B wit h th e valu e IntR . I f i t wa s a  rea d 
interrupt the n i t wil l b e handled . I f i t wa s instea d a  writ e interrup t the n 
the Int R interrup t routin e wil l retur n a  negativ e value , indicatin g tha t 
the interrup t coul d no t b e handled . Th e kerne l wil l the n us e th e nex t IT B 
in th e chai n fo r thi s interrup t vecto r t o se e i f can b e handle d there . Thi s 
will b e th e IT B wit h th e valu e Int W fo r th e interrup t routine , whic h 
should no w be able t o cope. 

The use r dat a are a o f the IT B is used t o point to the uni t data structur e i n 
the driver . Thi s are a contain s differen t packe t queue s fo r th e differen t 
units, an d als o contain s th e devic e addres s i n memory . Thu s eac h IT B 
has a different combinatio n o f IntR, IntW , Unit O and Uni t l . 

XREF Ope n 
XREF Clos e 
XREF StartI O 
XREF AbortI O 
XREF Recalll O 
XREF IntR,Int W 
XREF UnitO,Unit l 

Base DC.L 
DC.L 
DC.L 
DC.L 
DC.L 
DC.L 

0 
Base 

Work Queu e Hea d 
Work Queu e Tai l 

0 
0 

Qpkt Actio n routin e 
DQpkt Actio n routin e 
Queue Priorit y 
Device identifie r 

10 
0 

* Links t o entr y point s 
DC.L Ope n 
DC.L Clos e 
DC.L StartI O 
DC.L AbortI O 
DC.L Recalll O 

* Interrupt s use d 

DC.L 4 Number o f ITB s 
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* Unit 0  Writ e 

* Unit 0 

* Unit 1 

DS.W 3 (Used b y kernel ) 
DC.W Base-* Offset t o DC B 
DC.L 0 Pointer t o next IT B 
DC.L IntW Interrupt routin e 
DC.L $70 Interrupt offse t 
DC.L 0 Recall Q 
DC.L UnitO User dat a are a 
DC.L 0 Packet t o be returne d 

) Read 
DS.W 3 (Used b y kernel ) 
DC.W Base-* Offset t o DC B 
DC.L 0 Pointer t o next IT B 
DC.L IntR Interrupt routin e 
DC.L $70 Interrupt offse t 
DC.L 0 Recall Q 
DC.L UnitO User dat a are a 
DC.L 0 Packet t o be returne d 

. Write 
DS.W 3 (Used b y kernel ) 
DC.W Base-* Offset t o DC B 
DC.L 0 Pointer t o next IT B 
DC.L IntW Interrupt routin e 
DC.L $74 Interrupt offse t 
DC.L 0 Recall Q 
DC.L Unitl User dat a are a 
DC.L 0 Packet t o b e returne d 

Read 
DS.W 3 (Used b y kernel ) 
DC.W Base-* Offset t o DC B 
DC.L 0 Pointer t o next IT B 
DC.L IntR Interrupt routin e 
DC.L $74 Interrupt offse t 
DC.L 0 Recall Q 
DC.L Unitl User dat a are a 
DC.L 0 Packet t o be returne d 
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The seria l devic e drive r i s presente d here . Th e majorit y o f th e cod e i s 
identical t o tha t use d i n th e dis k driver , s o littl e extr a commentar y i s 
added. Note , however, th e tw o commands specifi c t o the termina l drive r -
GPARMS & SPARMS. 

INCLUDE "tripos.i " 
* Standard linkag e 

XDEF Ope n 
XDEF Clos e 
XDEF StartI O 
XDEF AbortI O 
XDEF 
XDEF 
XDEF 

RecalllO 
IntR,IntW 
UnitO,Unitl 

* Packet offest s 

PJJNIT EQ U 
P_BUF EQ U 
P SIZ E EQ U 

P_ARG1 
P_ARG2 
P ARG 3 

* TTY command s 

C_SPARMS EQU 
C GPARMS EQU 

8 
9 

* Parameter buffe r offset s 

A_SPEED EQ U 0 
A_BPW EQ U 4 
A_STOPBITS EQ U 8 
A PARITY EQU 1 2 

* Standard constant s 

E UT EQU 12 Unkown typ e erro r 
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ReadQ EQU 0 
* Queu e of writ e packet s no t ye t handle d 
Wr iteQ EQU 8 
ReadB EQU 16 Read buffe r bas e 
ReadL EQU 20 Read buffe r limi t 
WriteB EQU 24 Write buffe r curren t bas e 
WriteL EQU 28 Write buffe r limi t 
Device EQU 32 Device registe r bas e 
Speed EQU 36 
Bpw EQU 40 
StopBits i EQU 44 
Parity EQU 48 

UnitDat EQU 32 Uninitialised dat a siz e 
MaxData EQU 52 Maximum dat a siz e pe r uni t 
MaxUnit EQU 2 Maximum numbe r o f unit s supporte d 

* Devic e 1 registe r offsets 

DReg EQU 0 
SReg EQU 2 
MReg EQU 4 
CReg EQU 6 

* Initialistaio n value s 

Clockrate EQ U $3E 9600 baud , Interna l clock s 
IStopBits EQ U $4E 1 sto p bit , 8  bits, async 16 x 
InitCR EQU $24 Normal mode , RTS active , DT R 
* inactive, TxEN* , RxE N 

4-42 

* Private dat a are a structur e 

* Queue o f rea d packet s no t ye t handle d 



Tripos Technical Referenc e Installation 

* * * * * * * * * * * * * * * * * * 
* The Open routin e 
* Open( de b ) 
****************** 

Open MOVEA. L 4(SP),A 1 Ge t DCB ptr 
MOVE.L D_Id(Al),Devi d Sav e my device ID 

* Now Reset al l the devices 
LEA.L UnitO,A l 
BSR ResetAl l 
LEA.L Unitl,A l 
BSR ResetAl l 
RTS 

* * * * * * * * * * * * * * * * * * * 
* The Close routin e 
* Close( de b ) 
******************* 

Close RT S 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* The StartIO routine . Called wit h th e deb and packet 
* as arguments 
* StartIO( deb , pkt ) 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
StartIO MOVE. L 

MOVE.L 
MOVE.L 
CMPA. L 
BNE.S 
MOVE. L 

5$ MOVE. L 
MOVE.L 
LEA.L 

* 
MULU 

* 
ADDA.L 

8(SP),A0 
4(SP),A1 
(A0),(A1) 
D_Tail(Al),A0 
5$ 
Al,D_Tail(Al) 
P_TYPE(A0),D0 
P_UNIT(A0),D1 
UnitBase,Al 

#MaxData,Dl 

D1,A1 

Extract packe t addres s 
Extract DC B address 
Unlink pk t from wor k Q 
Check i f last packe t 
No, mor e t o come 
Set initia l tai l ptr 
Get packe t actio n typ e 
..and uni t numbe r 
Set u p pointer t o data 
area 

Make offse t t o unit 
data are a 
Point t o correct uni t 
area 
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CMP.L #C READ,D O Check fo r vali d type s 
BEQ.S Rea d 

CMP.L #C_WRITE,D 0 
BEQ Writ e 

CMP.L #C_RESET,D 0 
BEQ ResetAl l 

CMP.L #C_GPARMS,D O 
BEQ GParm s 

CMP.L #C_SPARMS,D O 
BEQ SParm s 

* Invali d actio n reques t 

CLR.L PRESl(AO ) Se t erro r 
MOVE.L #E_UT,P_RES2(A0 ) Erro r cod e 
BRA Retur n Retur n th e 

* Handle a  rea d reques t 

Read MOVE. L A2,-(SP ) 

BSR.S Add2 Q 
BSR.S Readlni t 
BRA.S 2 $ 

* Slot thi s packe t ont o a n interna l queu e unti l th e 
* reques t ca n b e handle d 

TST.L 
BNE.S 
LEA.L 

ReadQ(Al) 
1$ 
ReadQ(Al),A2 

Will i t b e th e firs t ? 
No s o jus t q  i t 
Get queu e pt r 

1$ LEA.L ReadQ(Al),A 2 
BSR.S Add2 Q 
MOVEA.L (SP)+,A 2 
RTS 

Get queu e pt r 
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Readlnit 
MOVE.L P_BUF(A0),A 2 Loa d buffe r pointe r 
MOVE.L P_SIZE(A0),D O Fetc h siz e 
BEQ WorkDon e 
ADD.L A2,D 0 
MOVE.L DO,ReadL(Al ) Se t u p buffe r en d 
MOVE.L A2,ReadB(Al ) Se t u p rea d buffe r 
MOVEA.L Device(Al),A 2 
BSET #l,CReg(A2 ) DT R activ e 
RTS 

* 
Add2Q MOVE. L A3,-(SP ) 

MOVE.L 4(A2),A 3 Fetc h tai l pointe r 
MOVE.L A0,(A3 ) Ad d pk t t o end o f Q 
CLR.L (AO ) Se t a s en d 
MOVE.L A0,4(A2 ) Sav e i n tai l slo t 
MOVE.L (SP)+,A 3 
RTS An d exi t 

* 
TakeQ MOVE. L (A2),A 0 

MOVE.L (AO),(A2 ) 
BNE.S 1 $ 
MOVE.L A2,4(A2 ) 

1$ RT S 

* Handle a  Write reques t 
* Al =  Unit dat a are a 
* Corrupte d A0/A1/D0/D 1 
* 

Write MOVE. L A2,-(SP ) Sav e A 2 
TST.L WriteQ(Al ) Wil l i t b e hea d 
BNE.S 1 $ 
LEA.L WriteQ(Al),A 2 Poin t t o queue hea d 
BSR.S Add2 Q Ad d t o th e queue , 

restore A 2 
BSR.S Writelni t 
BRA.S 2  $ 

* Add th e packe t t o th e interna l writ e q 
* 
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1 $ LEA. L WriteQ(Al) ,A2 Poin t t o queue hea d 
BSR.S A d d 2 Q Ad d t o th e queue , 

* restor e A 2 
2 $ MOVEA. L (SP ) + , A 2 

RTS 

* 
Wr itelnit 

MOVE.L P_BUF(AO), A2 Loa d buffe r pointe r 
MOVE.L P_SIZE ( A 0 ) , D 0 Fetc h siz e 
BEQ WorkDon e 
ADD.L A 2 , D 0 
MOVE.L DO,WriteL(Al ) Se t u p buffe r en d 
MOVE.B ( A 2 ) + , D 0 Fetc h firs t cha r 
MOVE.L A2 ,WriteB(Al) Sav e buffe r storag e are a 

* Tur n T X interrupt s o n &  handle th e buffer . 
MOVEA.L Device(Al) ,A2 Fetc h devic e registe r 

* bas e 
MOVE.B DO,DReg( A2) Sen d cha r 
BSET # 0 ,CReg ( A 2 ) Enabl e transmitte r 
RTS 

* 
ResetAll MOVEA. L Device(Al),A O 

TST.B CReg(AO ) Poin t t o MR 1 
MOVE.B #IStopBits,MReg(AO ) Se t contro l bit s 
MOVE.B #Clockrate,MReg(AO ) Se t bau d rat e 
MOVE.B #InitCR,CReg(AO ) 
RTS 

* 
* Ge t parameter s comman d 
* 

GParms MOVE. L A2 ,-(SP) 
MOVE.L P_BUF ( A 0 ) , A 2 

* Fetc h curren t spee d 
MOVE.L Speed(Al), ( A 2 ) + 

* Fetc h curren t bit s pe r wor d 
MOVE.L Bpw(Al), ( A 2 ) + 

* Fetc h curren t no . of sto p bit s 
MOVE.L StopBits(Al), (A2)+ 

* Fetc h curren t parit y 
MOVE.L Parity(Al), (A2)+ 
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MOVEA.L (SP)+,A 2 
MOVE.L #-l,P_RESl(A0 ) TRU E resul t 
BRA Retur n 

* 

* Set parameter s comman d 
* 

SParms MOVEM. L A2-A3,-(SP ) Save Reg s 
* Fetch paramete r buffe r 

MOVE.L P_BUF(A0),A2 
BSR SP2 

* Save as ne w speed 
MOVE.L A_SPEED(A2),Speed(Al) 

* Save as ne w bits pe r wor d 
MOVE.L A_BPW(A2),Bpw(Al) 

* Save as ne w no. o f sto p bit s 
MOVE.L A_STOPBITS(A2),StopBits(Al) 

* Save as ne w parity 
MOVE.L A_PARITY(A2),Parity(Al) 
MOVEM. L (SP)+,A2/A 3 

* 
BRA Return 

* SP2 set s EPC I parameter s 
* Inputs A 2 - Parameter buffe r 
* Al - Unit dat a are a 
* 
* 

AO - Packet 

* 
* 

Corrupted - D0/A3/D1 

SP2 MOVE.L A_SPEED(A2),D0 Fetch require d spee d 
CMP.L Speed(Al),DO Same a s befor e ? 
BEQ.S 3$ If E Q ye s 
LEA.L SpeedTab,A3 Load Spee d tabl e 

1$ TST.W (A3) Any mor e ? 
BEQ.S 4$ If E Q n o 
CMP.W (A3)+,D0 This on e ? 
BEQ.S 2$ If E Q ye s 
ADDQ.L #2,A3 Skip contro l byte s 
BRA.S 1? Round agai n 

4$ MOVE.L #0,P_RES1(A0) Set fai l 
RTS 
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MOVE.W (A3),DO Fetch cod e 
MOVEA.L Device(Al),A3 Load devic e addres s 
TST.B CReg(A3) Point t o MR 1 
TST.B MReg(A3) Point t o MR 2 
MOVE.B MReg(A3),D1 Fetch MR 2 
ANDI.B #$F0,D1 Mask previou s spee d 
OR.B D0,D1 Insert ne w spee d 
TST.B MReg(A3) Point t o MR 2 
MOVE.B Dl,MReg(A3) Set ne w spee d 
MOVEA.L Device(Al),A3 Ensure devic e pointe r 
TST.B CReg(A3) Point t o MR 1 
MOVE.B MReg(A3),D1 Fetch curren t MR 1 
MOVE.L A_BPW(A2),D0 Fetch require d BP W 
CMP.L Bpw(Al),D0 Same a s befor e ? 
BEQ.S 5$ If E Q ye s 

* Make appropriat e valu e 
SUBQ.B #5,D O 

* Shift u p t o correct slo t 
LSL.B #2,D O 
ANDI.B #$F3,D 1 Remov e previou s valu e 
OR.B D0,D 1 Slo t i n new valu e 

5$ MOVE. L A_STOPBITS(A2),D O Fetc h no . of stopbit s 
CMP.L StopBits(Al),D 0 Sam e a s before ? 
BEQ.S 6 $ I f E Q ye s 

* Make appropriat e valu e 
ADDQ.B #1,D0 
LSL.B #6,DO To correc t slo t 
ANDI.B #$3F,D1 Mask previou s valu e 
OR.B D0,D1 Insert ne w valu e 
MOVE.L A_PARITY(A2),DO Fetch parit y cod e 
CMP.L Parity(Al),D0 Same a s befor e 
BEQ.S 7$ If E Q ye s 
TST.B DO No parit y ? 
BEQ.S 61$ If E Q ye s 
CMP.B #1,D0 Odd parit y ? 
BEQ.S 62$ If E Q ye s 
MOVE.B #$30,DO Otherwise eve n parit y 
BRA. S 61$ 
MOVE.B #$1,D0 Set od d parit y valu e 
ANDI.B #$CF,D1 Mask previou s valu e 
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7$ 

LSL.B 
OR.B 
TST.B 
MOVE.B 
MOVE.L 
RTS 

H,D0 
D0,D1 
CReg(A3) 
Dl,MReg(A3) 
#-l,P RESl(AO ) 

To correc t slo t 
Insert ne w valu e 
Point t o MR 1 
Set ne w MR 1 

* AO =  Packe t 
* Corrupted D0/D1/D 2 

WorkDone 
MOVE.L P_SIZE(A0),P_RES1(A0 ) 

* Return th e packe t i n AO, an d retur n th e valu e TRUE . 
* Corrupts D0/D1/D 2 
Return MOVE. L A0,D 1 Retur n th e packe t 

MOVE.L #-l,(A0 ) Se t notinus e 
MOVE.L Devid,D 2 
MOVEQ #K_QPkt,D 0 
TRAP #  0 
MOVEQ #-l,D 0 
RTS 

******************************************************* 

* The AbortI O call . Cancel th e reques t packe t specifie d 
* as argumen t 
* AbortIO( deb , pk t ) 
******************************************************* 

MOVEA.L 8(SP),A0 Fetch packe t 
MOVE.L A2,-(SP) 
MOVE.L PJJNIT(AO),D0 
LEA.L UnitBase,Al 
MULU #MaxData,DO 
ADDA.L D0,A1 
LEA.L ReadQ(Al),A2 Load rea d q 
CMPI.L #C_READ,P TYPE(AO ) Read comman d 
BEQ.S 1$ If E Q ye s 

* Otherwise loa d writ e q 
LEA.L WriteQ(Al),A 2 

1$ MOVE. L A2,-(SP ) Sav e q  hea d 
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3$ CMPA.L (A2),A0 This packe t ? 
BEQ.S 2$ If E Q ye s 
MOVEA.L (A2),A2 Otherwise chai n o n 
CMPA.L #0,A2 Any mor e ? 
BNE.S 3$ If NE ye s 
ADDQ.L #4,SP Junk lis t hea d 

* Otherwise restor e A 2 
MOVE.L (SP)+,A2 
RTS And exi t 

2$ MOVE.L (A0),(A2) Unlink 
MOVE.L (SP)+,A0 Restore q  hea d 
TST.L (A2) Last packe t ? 
BNE.S 9$ If N E n o 
MOVE.L A2,4(A0) Set ne w en d pointe r 

5$ TST.L (AO) Anything lef t o n q 
BNE.S 9$ If NE ye s 
MOVE.L 12(SP),A0 Fetch packe t agai n 
CMPI.L #C READ,P TYPE(AO ) Read command ? 
BEQ.S 8$ If E Q ye s 
CLR.L WriteB(Al) Set n o write buffe r 
BRA. S 6$ 

8$ CLR.L ReadB(Al) Set n o rea d buffe r 

* 
BRA. S 6$ And exi t 

9$ CMPA.L A2 ,A0 Was packe t a t head ? 
BNE.S 6$ If NE n o 

* Otherwise fetc h ne w hea d packe t 
MOVE.L (AO),A0 
CMPI.L #C_READ,P TYPE(AO ) Read command ? 
BEQ.S 7$ If E Q ye s 

* Otherwise issu e ne w writ e 
BSR Wr itelnit 
BRA.S 6$ 

7$ BSR Readlnit Issue ne w rea d 
6$ MOVE.L (SP)+,A2 

RTS And exi t 

4-50 



Tripos Technica l Referenc e Ins t a l l a t ion 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* The Recal l Routine . This entr y poin t i s called whe n 
* ther e i s a packet t o be move d bac k t o a client . 
* Packets t o be returne d ar e hel d o n anothe r queu e 
* within th e uni t storag e are a 
* RecallIO( deb , it b ) 
****************************************************** 
RecalllO 

1$ 

3$ 
* 

2$ 

4$ 
5$ 

MOVEA.L 
MOVEA.L 
MOVEA.L 
CMP.L 
BNE.S 
BSR 
TST.L 
BEQ.S 
MOVE.L 
MOVE.L 
BSR 
MOVEA.L 
BRA. S 
CLR.L 
MOVE.L 
RTS 

BSR 
TST.L 
BEQ.S 
MOVE.L 
MOVE.L 
BSR 
MOVEA.L 
BRA. S 
CLR.L 
RTS 

8(SP),A1 
ITB_PKT(A1),A0 
ITB_USR(A1),A1 
#C_READ,P_TYPE(AO) 
2$ 
WorkDone 
ReadQ(Al) 
1$ 
ReadQ(Al),A0 
A2,-(SP) 
Readlnit 
(SP)+,A2 
3$ 
ReadB(Al) 
Device(Al),AO 

WorkDone 
WriteQ(Al) 
4$ 
WriteQ(Al),A0 
A2,-(SP) 
Wr itelnit 
(SP)+,A2 
5$ 
WriteB(Al) 

Fetch IT B 
Fetch packe t 
Fetch unitbas e 
Read actio n 
If NE n o 
Return pk t 

DTR alread y inactiv e 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* The interrup t routin e 
* re s =  Int( deb , it b ) 
* 

* res <  0  - > Interrup t no t handle d 
* re s = 0 - > Interrup t handled , d o no t recal l 
* re s >  0 - > Interrup t handled , recal l m e 
************************************************** 
* 

* Int R handle s rea d request s 
* 

IntR MOVEQ. L #1,D 0 Statu s bi t t o tes t 
LEA.L ReadI,A 0 
BRA.S Dispatc h 

* 

* Int W handle s writ e request s 
* 

IntW MOVEQ. L #0,D 0 Statu s bi t t o tes t 
LEA.L WriteI,A 0 

Dispatch 

IS 

MOVEA.L 8(SP),A 1 
MOVEM.L A2/A3,-(SP ) 
MOVEA.L ITB_USR(A1),A 1 
MOVEA.L Device(Al),A 3 
BTST D0,SReg(A3 ) 

BNE.S 1 $ 
MOVEM.L (SP)+,A2/A 3 
MOVEQ.L #-l,D 0 
RTS 
JMP (AO ) 

Fetch IT B 
Save reg s 
Fetch unitbas e 
Get pointe r t o data por t 
Handlable b y thi s 
routine? 
If NE ye s 
Otherwise restor e reg s 
And rejec t interrup t 

Call correc t routin e 

* Handle Rea d interrup t 

ReadI MOVE. B DReg(A3),D O 
BCLR #l,CReg(A3 ) 
MOVEA.L ReadB(Al),A 2 
CMPA.L #0,A 2 
BEQ.S Int E 

Read t o cance l interrup t 
DTR inactiv e 

Buffer present ? 
No recal l n o wor k 
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3$ 

MOVE.B D0,(A2) + Cop y byt e 
CMPA.L ReadL(Al),A 2 En d o f buffer ? 
BEQ.S 3 $ 
MOVE.L A2,ReadB(Al ) Updat e buffe r pointe r 
BRA.S Int E N o recal l 

LEA.L ReadQ(Al),A 2 
BSR Take Q Ge t waitin g packe t 

* 

IntO MOVEM. L (SP)+,A2/A 3 Restor e A2/A 3 
MOVEA.L 8(SP),A 1 
MOVE.L A O , DO 
MOVE.L D0,ITB_PKT(A1 ) As k t o be recalle d 
RTS 

* Exit use d whe n n o Recal l require d 
IntE MOVEM. L (SP)+,A2/A 3 Restor e A2/A 3 

MOVEQ #0,D 0 
RTS 

* Handle Writ e interrup t 

Writel MOVEA. L WriteB(Al),A 2 Ge t buffe r pt r 
CMPA.L #0,A 2 Buffe r ready ? 
BEQ.S Int E N o recall , n o wor k 
CMPA.L WriteL(Al),A 2 An y mor e t o do ? 
BLT.S 5 $ Yes , do i t 
BCLR #0,CReg(A3 ) Disabl e transmitte r 

* Fetch packe t hea d packe t 
LEA.L WriteQ(Al),A 2 
BSR Take Q Unlin k i t 
BRA.S Int O 

* Place characte r int o por t 
5$ MOVE. B (A2)+,DReg(A3 ) 

MOVE.L A2,WriteB(Al ) Replac e buffe r pt r 
BRA.S Int E 
PAGE 
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Data area s use d b y th e drive r 

DATA 
UnitBase 
* 

UnitO DC.L 
DC.L 
DS.B 
DC.L 
DC.L 

0,* 
0,* 
UnitDat-16 
SFEOOAl 
9600,8,0,0 

USART contro l por t 

Unitl DC.L 
DC.L 
DS.B 
DC.L 
DC.L 

0,* 
0,* 
UnitDat-16 
$FE00B1 
9600,8,0,0 

USART contro l por t 

Devid DC.L 0 

SpeedTab DC. W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
DC.W 
END 

19200,15 
9600,14 
7200,13 
4800,12 
3600,11 
2400,10 
2000,9 
1800,8 
1200,7 
600,6 
300,5 
150,4 
110,2 
75,1 
50,0 
0,0 Terminate tabl e 
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Clock Devic e Drive r 

The fina l exampl e i s th e cloc k device . Thi s i s a  slightl y specia l cas e 
because th e actio n o f the time r i s different fro m th e others . Firstl y i t only 
copes wit h on e specia l packe t whic h contain s a  numbe r o f ticks . Whe n 
the specifie d numbe r o f tick s hav e expire d th e packe t i s returned . 
Secondly a t ever y tic k (20ms ) th e devic e i s interrupte d an d th e time , 
stored i n th e roo t node , i s updated . Th e devic e i s implemente d a s a 
standard device , bu t maintain s a  privat e packe t queu e i n whic h th e 
packets ar e ordere d b y their expiration time . The DC B is fairly standard , 
as follows . 

XREF Ope n 
XREF Clos e 
XREF StartI O 
XREF AbortI O 
XREF Recalll O 
XREF In t 

Base DC.L 
DC.L 
DC.L 
DC.L 
DC.L 
DC.L 

0 
Base 
0 
0 
8 
0 

Work Queu e Hea d 
Work Queu e Tai l 
Qpkt Actio n routin e 
DQpkt Actio n routin e 
Queue Priorit y 
Device identifie r 

* Links t o entry point s 

DC.L 
DC.L 
DC.L 
DC.L 
DC.L 

Open 
Close 
StartIO 
AbortIO 
RecalllO 
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* Interrupt s use d 

DC . L 1 Number o f IT B 

DS .W 3 (Used b y kernel ) 
DC .W Base-* Offset t o DC B 
DC . L 0 Pointer t o next IT B 
DC . L Int Interrupt routin e 
DC .L $68 Interrupt offse t 
DC . L 0 Recall Q 
DC . L 0 User dat a are a 
DC . L 0 Packet t o be returne d 

The device driver code itself is reasonably simple. An extra header must 
be included, and the constant section describes the hardware used here. 

INCLUDE "tripos.i " 
INCLUDE "mchdr.i " 

* Standard linkag e 

XDEF Ope n 
XDEF Clos e 
XDEF StartI O 
XDEF AbortI O 
XDEF Recalll O 
XDEF In t 

* Packet offset s 

P_TICKS EQU P_ARG 1 

* Standar d constant s 

E_UT EQ U 1 2 Unkow n typ e erro r 
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* Device register s 

Installation 

PTM EQ U $FE00D1 
CLKA EQ U PTM+$0 
CLKB EQ U PTM+$2 
CLKC EQ U PTM+$0 (same as CLKA) 
CLKMSB EQ U PTM+$4 
CLKLSB EQ U PTM+$6 
C3LATCH EQ U PTM+$E 
C3COUNTER EQU PTM+SC 
CLKSTATUS EQU PTM+$2 (same as CLKB) 

MTICKS EQ U 50*60 

The Ope n routine must initialize the clock, which is merely a 
bit-twiddling exercise with this hardware. 

Open MOVE. L 4(SP),A1 
MOVE.L D_Id(Al),Devid 
MOVE.B #$13,CLKMSB 5000 @ 2MHz/ 8 
MOVE.B #$88,C3LATCH ($1388 = 5000 ) 
MOVE.B #0,CLKB Point t o Clock 3 
MOVE.B #$C1,CLKC Enable, externa l 
MOVE.B #$01,CLKB Disable clock 2 
MOVE.B #$00,CLKA Disable clock l 
RTS 

The Close routine has almost nothing to do. 

Close MOVE. B #0,CLKB 
MOVE.B #0,CLKC Disable clock 3 
RTS 

The StartI O routin e wil l b e called fo r eac h packet , a s th e routin e alway s 
takes th e packe t of f the DC B work queue and store s the packe t on it s own 
private wor k queue . Thi s privat e wor k queu e i s ordere d b y th e expir y 
time o f th e packets . Eac h packe t ha s store d i n th e RES 1 fiel d th e extr a 
time lef t afte r th e predecessor i n the queue expires . 
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StartIO 

5$ 

QPCLK1 

MOVE.L A2/D4,-(SP ) Sav e A 2 
MOVE.L 16(SP),A 0 Fetc h packe t 
MOVE.L 12(SP),A 1 Fetc h DC B 
MOVE.L (AO),D_Head(Al ) 
CMP.L D_Tail(Al),A 0 
BNE.S 5 $ 
MOVE.L Al,D_Tail(Al ) 
MOVE.L P_TICKS(A0),D 4 D 4 =  tic k coun t 
BLE.S 
LEA.L 

QPCLK4 
TimerQ,Al 

MOVE.L A1,A 2 

MOVEA.L (A1),A 1 
MOVE.L A1,D 0 
BEQ.S QPCLK 3 

Delay <= 0 retur n pk t 
Al =  addr o f firs t 
WKQ lin k wor d 

A2 =  addr o f las t 
link wor d 
Chain dow n on e 

J i f at en d o f lis t 

SUB.L P_RES1(A1),D 4 Subtrac t packet' s 
* tick s 

BGE.S QPCLK 1 J  i f tick s t o go i s 
* stil l >= 0 
* 

ADD.L P_RES1(A1),D 4 Ad d tick s bac k i n 
* 

* Prepar e t o inser t th e cloc k packe t a t thi s poin t 
* i n th e lis t b y correctin g th e tick s coun t o f th e 
* packe t tha t i s here . 
* 

SUB.L D4,P_RES1(A1 ) Correc t tick s 
* coun t o f nex t 
* packe t 

QPCLK3 

* 

Ret 

MOVE.L D4,P_RES1(A0 ) Plan t tic k coun t 
MOVE.L (A2),(A0 ) Lin k packe t i n 
MOVE.L A0,(A2 ) 

MOVEA.L (SP)+,A2/D 4 
MOVE.L #-l,D 0 
RTS 

Restore A 2 
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* Return packe t wit h negativ e coun t valu e 

QPCLK4 BS R Sendl t 
MOVE.L #-l,D 0 Re s Of QPKT 
BRA.S Re t 

* 
Sendlt MOVE. L D4,P_RES1(AO ) Plan t calculate d 

ticks coun t 
MOVE.L #-l,(A0 ) 
MOVE.L A0,D 1 
MOVE.L Devid,D 2 
MOVEQ #K_QPkt,D 0 
TRAP # 0 
RTS 

The AbortI O cal l mus t searc h th e privat e wor k queue fo r th e packe t an d 
unhook it , and the n adjus t th e time interva l hel d i n the nex t packe t i n th e 
queue. 

AbortIO MOVE. L A2,-(SP ) 
MOVE.L 12(SP),A 1 
LEA.L TimerQ,A 0 

2$ TST. L (AO ) 
BEQ.S 3 $ 
CMPA.L (A0),A 1 
BEQ.S 1 $ 
MOVEA.L (AO),A O 
BRA.S 2 $ 
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1$ MOVE. L (A1),A 2 Unlin k it 
MOVE.L A2,(A0 ) A 2 = ptr to next 

* cloc k packe t 
BEQ.S 3 $ J  if no clock pk t to 

* correc t 
MOVE.L P_RES1(A1),D 0 Correc t the 
ADD.L D0,P_RES1(A2 ) tick s t o go field in 

* th e next packe t 
3$ MOVE. L (SP)+,A 2 

RTS 

The Recalll O routin e is scheduled whe n a packet mus t be moved back . 
The packe t t o be returned is the packet at the head o f the private queue, 
and possibly others at the head of the queue. 

RecalllO MOVE. L TimerQ,A 0 Loa d packe t 
1$ MOVE. L (A0),Timer Q Unlin k 

MOVE.L P_TICKS(A0),P_RES1(A0 ) Se t resul t 
BSR Sendl t Retur n packe t 
MOVE.L TimerQ,D 0 Loa d nex t packe t 
BEQ.S 2 $ 
MOVEA.L DO,A O 
TST.L P_RES1(A0 ) Retur n thi s to o ? 
BEQ.S 1 $ I f EQ, yes 
RTS Otherwis e exi t 

2$ 

The interrup t routin e mus t updat e the time o f day fields hel d in the 
rootnode. I t mus t als o adjus t the ticks valu e hel d in the first packe t on 
the queue. If any packe t i s abou t t o expire , the n the RecalllO routin e is 
requested. 

Int TST. B CLKSTATU S 
TST.B C3COUNTE R 
TST.B CLKLS B Clea r Interrup t 
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LEA.L 

ADDQ.L 
CMPI.L 
BLT.S 
CLR.L 
ADDQ.L 
CMPI.L 
BLT.S 
CLR.L 
ADDQ.L 

ROOTNODE+TICKS,AO R  = MC addr of 

#1,(AO) 
#MTICKS,(AO) 
CLOCK1 
(AO) 
#1,-(A0) 
#60*24,(AO) 
CLOCK1 
(AO) 
#1,-(A0) 

timer word s 
Inc TICK S 
End o f minute? 
No 
Yes, rese t TICK S 
Inc MIN S 
End of day? 
No 
Clear th e mins 
Inc day s 

CLOCK1 

NoRec 

Rec 

MOVE.L 
MOVE.L 
BEQ.S 
SUB.L 
BEQ.S 
MOVEQ.L 
RTS 
MOVEQ.L 
RTS 

TimerQ,A0 
AO ,D0 
NoRec 
#1,P_RES1(A0) 
Rec 
#0,D0 

#1,D0 

Fetch hea d of q 
Is ther e one 
If EQ, no 

No recal l 

Recall 

Finally th e dat a area , whic h merel y hold s th e devic e i d an d th e hea d o f 
the private packe t queue . 

TimerQ 
Devid 

DATA 
DC.L 
DC.L 

4-61 



Installation 

4.5.4 Device Dependen t Librar y 

Tripos Technical Referenc e 

Part o f th e implementation-specifi c detail s o f an y Tripo s por t i s th e 
device-dependent librar y routines . Thes e librar y routine s constitut e a 
set o f function s tha t mus t b e implemente d fo r a  particula r piec e o f 
hardware (fo r example , th e gettin g an d settin g o f a  rea l time-of-da y 
clock, whic h ma y b e a  nul l operatio n i f the hardwar e doe s no t exist ) Th e 
library als o ha s th e abilit y t o writ e a  pani c message , whic h i s used i f th e 
system ha s som e sor t o f catastrophic erro r whil e i t i s tryin g t o initializ e 
itself. 

The exampl e her e show s wha t i s required . Th e definition s require d ar e 
as follows . 

a) Linkag e t o kernel vi a rootnod e 
b) Initializatio n require d 
c) Leve l 7 interrupt handlin g 
d) Reboo t servic e 
e) Pani c message servic e 
f) Stan d alon e I/ O 
g) Rea l Time Clock servic e 

The item s a  t o e  ar e calle d vi a know n location s i n absolut e store , whil e 
items f  and g  ar e assemble r subroutine s whic h ma y onl y corrup t D0-D 7 
and A3-A4 . The example start s wit h include s and equates . 

INCLUDE "tripos.i " 
INCLUDE "mchdr.i " 

* 
* Equate s 
* 

* Chip addresse s an d devic e specifi c value s 
* 

EPCI EQU $FE00A0 
E_RWD EQU 1 
E_SR EQU 3 
E_MR EQU 5 
E_CR EQU 7 
MCR EQU $FE00F1 
PROM EQU $F00000 
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* Vector offset s 
* 

IV_BERR EQU $8 Bus erro r interrup t vecto r 
INTSLOT1 EQU $64 Level 1  autovector 
INTSLOT2 EQU $68 
INTSLOT3 EQU $6C 
INTSLOT4 EQU $70 
INTSLOT5 EQU $74 
INTSLOT6 EQU $78 
INTSLOT7 EQU $7C Level 7  autovecto r 
USERSLOT 
* 

EQU $100 User interrup t vecto r star t 

* Global s called 

G_STIME EQU 6 
G_RTIME EQU 7 
G_SARDCH EQU 21 
G_SAWRCH EQU 22 
MTICKS EQU 50*60 

The next section describes the absolute store required. The value of 
ROOTNODE is defined in the header mchdr.i and is the location of the 
rootnode. The initialization, reboot request and panic message writing is 
done here. 

ORG.L ROOTNODE+CLKINI T 
DC.L TriposINI T 
DC.L BOOTRE Q 
DC.L PANICRE Q 

The next section is the start of the relocatable store. The code starts with 
some magic that makes this module look like a BCPL assembler module. 
If you change it, leave the same number of characters in the string. The 
actual code is not displayed here. 

The first job to be done is the system initialization. This handles any 
initialization required which is not done by device drivers. Examples 
may include setting up default interrupt vectors, initializing interrupt 
priority encoders and so on. If you wish to print a message here then this 
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is the plac e to do it. The unuse d interrup t entrie s hav e th e valu e store d at 
DEVUNSET place d int o them . Entrie s whic h ar e goin g to be used ar e 
cleared t o zero. Th e leve l seve n autovector , whic h is connected t o an 
abort butto n on this hardware , is als o se t up here. Th e fina l jo b is to set 
an LED displa y to B so that th e dis k devic e ca n fla g th e disk s as busy . 

TriposINIT 
MOVE.L DEVUNSET,D O Se t u p default handler s 
LEA.L INTSLOTl, L . . for unse t device s 
MOVEQ.L #5,D 1 

LI MOVE. L DO,(L) + 
DBRA D1,L 1 

* Set u p leve l 7  autovector (ABOR T button ) 
LEA.L INT7,A 1 
MOVE.L Al,(L ) 

* Clear interrup t slot s use d b y standar d device s 
CLR.L INTSLOT 2 
CLR.L INTSLOT 4 
CLR.L INTSLOT 5 
CLR.L USERSLO T 

* Set th e display t o B fo r bus y 
MOVE.B #$DB,MC R 
RTS 

The next job is to provide support fo r the level seven interrupt used as an 
abort button . Simpl y jump back into the kernel if you want the system to 
handle it, but don't corrupt any registers . 

INT7 MOVE. L ROOTNODE+ABORTHAND,-(SP ) 
RTS 

The next entry poin t require d is the reboot request , which can be calle d 
in either user mode or super mode. Yo u woul d normally call the resident 
bootstrap RO M again. Note that a bootstra p call routine shoul d be called 
in super mode with interrupts off . 
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BOOTREQ LEA.L 
MOVE. L 
TRAP 

IS,AO 
AO, $84 
#1 
#$2700,SR 
PROM,SP 
PROM+4,A0 
(AO) 

Ensure superviso r mod e 
MOVE 
MOVE.L 
MOVE. L 
JMP And g o ther e 

The nex t sectio n i s more complicated , bu t nee d no t normall y b e changed . 
The entr y poin t i s calle d i f somethin g ha s gon e wron g an d ther e i s n o 
debug tas k availabl e yet . Thi s i s commonly th e cas e whe n attemptin g t o 
port Tripos . Onc e th e boo t proces s get s fa r enoug h fo r th e residen t 
debugger t o wor k the n yo u ca n us e tha t t o debug . Unti l the n thi s entr y 
point get s called . Registe r D l i s se t pointin g (a s a  BCP L pointer ) t o a 
debug packet , whic h i s a memor y are a containin g th e reason s fo r failur e 
and a register dump . 

DBPTASK EQ U 4 
DBPCODE EQ U 8 
DBPSP EQ U 1 6 
DBPREGS EQ U 3 6 

* 
PANICREQ MOVE. L Dl,D 7 

LEA.L MESS1, L Poin t t o messag e 
BSR WRITE S 
MOVE.L ROOTNODE+KSTART,D O Prin t KSTAR T add r 
BSR WRHE X 
LEA.L MESS2, L 
BSR WRITE S 
ASL.L #2,D 7 Debu g pk t a s m/ c add r 
MOVEA.L D7, L Poin t t o spac e 
MOVE.L DBPTASK(L),D O Ge t taski d 
BMI.S PANIC 3 I f <0, register s i n 

DBPREGS 
MOVEA.L DBPSP(L), B I f >0 , saved o n 

saved S P 
MOVE.L B,D 6 Sav e pt r 
ADD.L #60,D 6 S R &  PC ar e 6 0 

bytes beyon d 
BRA.S PANIC 4 
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PANIC3 LEA.L DBPREGS(L),B Point t o save d 
* register dum p 
* Not e that S R an d P C ar e save d on S P 

MOVE.L DBPSP(L),D6 
PANIC4 BSR WRHEXSP Write ou t tas k I D 

MOVE.L DBPCODE(L),D0 Extract code 
BSR WRHEXSP . . and write 
MOVE.L DBPSP(L),D0 Write ou t S P 
BSR WRHEX 
LEA.L MESS3,L 
BSR WRITES 
MOVEQ #14,D7 Counter for 

* 15 register s 
PANIC5 MOVE.L (B)+,D0 

BSR WRHEXSP 
DBRA D7,PANIC5 
LEA.L MESS4,L 
BSR.S WRITES 
MOVEA.L D6,B Extract SR/PC pt r 
MOVE.W (B)+,D0 Extract SR 
BSR WRHEX4 
BSR.S WRSP 
MOVE.L (B)+,D0 Extract PC 
BSR.S WRHEX 

PANICE 
* 

BRA.S PANICE 

MESS1 DC.B $0A,$0D,'Catastrophic error' 
DC.B $0A,$0D,'Kernel star t = ', 0 

MESS 2 DC.B $0A,$0D,'Task, Code  an d SS P =  ', 0 
MESS 3 DC.B $0A,$0D,'Register dump',$0A,$OD, 0 
MESS4 DC.B $0A,$0D,'SR an d P C = ' ,0 

CNOP 0,2 

This smal l subroutin e i s use d b y th e pani c routin e t o prin t a  string , 
pointed at by register L  (A3). 
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The nex t subroutine i s used to print a  hex number followe d b y a space . 

WRHEXSP 
WRSP 

BSR.S 
MOVE. B 
BRA.S 

WRHEX 
#$20,Dl 
WRCHAR 

This routine writes the value hel d in D O out i n hexadecimal . 

WRHEX SWA P D O 
BSR.S WRHEX 4 
SWAP D O 

WRHEX4 ROR. W #8,D O 
BSR.S WRHEX 2 
ROL.W #8,D O 

WRHEX2 ROR. B #4,D O 
BSR.S WRHEX 1 
ROL.B #4,D O 

WRHEX1 MOVE. B D0,D 1 
ANDI.B #$0F,D 1 
CMPI.B #9,D 1 
BLE.S WRHEX O 
ADD.B #('A'-IO-'O'),D 1 

WRHEXO ADD. B #'0',D 1 Dro p throug h t o WRCHA R 

This i s a n assemble r callabl e routin e whic h mus t b e provided . I t print s 
the characte r i n D l t o th e primar y terminal . Thi s cal l i s use d b y th e 
panic printer , an d i s also used b y the Tripos debugger vi a th e standalon e 
I/O call. The cal l should perfor m I/ O without interrupts , pollin g unti l th e 
device i s ready . I t shoul d expec t th e devic e t o b e initialize d already , 
possibly i n th e previou s initializatio n section , an d i t shoul d leav e th e 
device in such a state tha t th e normal seria l device driver i s not confused . 
Only registers D0-D 7 and A3-A4 may be corrupted . 
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BSET #0,EPCI + E_ _CR Enable transmitte r 
BTST #0,EPCI + E_ SR 
BEQ.S WRCHAR Wait fo r ready 
ANDI.B #S7F,D1 Strip to p bit 
MOVE.B D1,EPCI+E_ _RWD Send characte r 
BTST #0,EPCI+E_ SR Wait fo r ready 
BEQ.S WR1 
BCLR #0,EPCI+E_ _CR 
RTS 

In the same way this routine must be provided to poll for a character and 
to return it in Dl . Any parity bit should be stripped. 

RDCHAR BSE T #2,EPCI+E_C R Enabl e receiv e 
RDC1 BTS T #1,EPCI+E_S R 

BEQ.S RDC 1 Wai t fo r char 
MOVE.B EPCI+E_RWD,D l 
ANDI.L #$7F,D 1 
RTS 

This nex t sectio n i s merel y a  BCP L interfac e t o th e standalon e I/ O 
routines implemented above . You should no t alter them . 

DC.L LIBWORD 
DC.B 7,'sawrch 

SAWRCH MOVE.W SR,D3 Save old statu s 
ORI.W #$0700,SR Turn interrupt s off 

SAWRCHO BSR.S WRCHAR Write characte r 
CMPI.B #$0A,D1 Was i t a *N? 
BNE.S SAWRCH1 No 
MOVE.B #$0D,D1 Yes - send CR as well 
BSR.S WRCHAR 

SAWRCH1 MOVE.W D3,SR Restore interrupt s 
JMP (R) And retur n 
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SARDCH 

DC.L 
DC.B 
MOVE. W 
ORI .W 
BSR.S 
BSR 

LIBWORD 
7, ' sardch 
SR,D3 
#$0700,SR 
RDCHAR 
WRCHAR 
#$0D,D1 
SAWRCH1 
#$0A,D1 
WRCHAR 
SAWRCH1 

Save ol d statu s 
Turn interrupt s of f 
Get cha r i n Dl 
Reflect i t 
Return? 
No, exi t 
Yes, conver t t o * N 
Reflect tha t a s wel l 
Exit 

CMPI. B 
BNE.S 
MOVE.B 
BSR 
BRA.S 

The fina l sectio n o f code within th e device dependen t librar y i s to restor e 
the tim e from a  rea l tim e clock, and t o set th e tim e int o a  rea l tim e clock . 
The cod e her e mus t confor m t o BCP L specifications , s o tha t onl y 
registers D0-D 7 and A3-A 4 ma y b e corrupted. Th e retur n i s achieved b y 
a jump throug h registe r R . 

The firs t routin e restores th e tim e fro m som e hardwar e int o the rootnod e 
fields containin g th e days , minutes an d tick s (1/5 0 second ) startin g fro m 
the star t o f 1978 . If this i s possible th e routin e return s TRUE , otherwis e 
it return s FALSE . I n th e exampl e her e ther e i s no real tim e cloc k so th e 
routine returns FALSE . 

The secon d routin e i s calle d t o se t th e clock . Th e rootnod e valu e i s als o 
updated a t th e sam e time . Th e cal l i s mad e wit h D l containin g th e 
number o f days sinc e 1978 , D 2 containin g th e numbe r o f minute s sinc e 
the star t o f the day and D 3 containing th e numbe r o f ticks since the star t 
of the minute . A  tick occur s ever y 20ms . Again , i n thi s exampl e ther e i s 
no rea l tim e clock , s o th e onl y job t o b e don e i s t o updat e th e rootnod e 
fields. 

DC.L 
DC.B 

LIBWORD 
7,'RTIME 

RTIME 
MOVEQ.L 
JMP 
CNOP 

#0,D1 

(R) 
0,4 
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DC.L LIBWOR D 
DC.B 7,'STIM E ' 

* Copy int o rootnod e 
STIME MOVEM. L D1/D2/D3,ROOTNODE+DAY S 

JMP (R ) 

4.6 Device Handlers 
A devic e handler , i n Tripos , act s a s a n intermediar y betwee n a  devic e 
driver an d a n applicatio n program . Th e devic e driver , a s w e hav e 
already noticed , accept s a  standar d se t o f command s includin g th e 
important ones , rea d an d write , whic h caus e a  rea d an d writ e o f a 
number o f bytes . A  devic e handle r accept s th e operatin g syste m call s 
and map s the m t o th e devic e drive r requests . W e wil l begi n th e 
description o f devic e handler s b y lookin g a t th e simples t case , a  seria l 
line device handler . 

The serial lin e device driver (tty-driver) , you will recall , handles th e rea d 
n bytes , writ e n  byte s functions . W e nee d t o b e abl e t o support , withi n 
the operatin g system , a  devic e calle d SER : whic h wil l handl e th e 
standard Tripo s call s -  open , close , rea d an d write . Th e handler , 
therefore, i s ver y simple . Firstly , th e Devlnf o structur e wil l contai n a n 
occurrence o f an entr y fo r SER : (refe r t o the Chapter 3  of this manua l fo r 
details o f th e Devlnf o structure) . Amon g th e entrie s i n th e SER : 
assignment wil l be th e nam e o f the handle r tha t i s t o support th e device . 
Most o f th e othe r entrie s i n thi s structur e wil l b e zer o becaus e initiall y 
there i s no available tas k t o handle th e device , e.g. no loaded segment , n o 
task identifie r etc . Whe n a  progra m wishe s t o fin d th e identifie r o f a 
handler fo r th e devic e SER : (b y a  cal l t o DeviceProc) , Tripos at tempt s t o 
load th e cod e specifie d a s th e devic e handle r an d star t u p tha t cod e a s a 
new task . Th e ne w task' s identifie r i s the n returne d a s th e resul t o f 
DeviceProc. 

If, fo r example , th e fil e nam e o f th e handle r cod e fo r SER : i s 
kserial-handler the n tha t fil e wil l be loade d int o memory. Th e structur e 
of the code in this segment wil l now be examined . 
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Firstly, th e sectio n o f cod e t o suppor t th e seria l devic e wil l requir e 
initialization. Initializatio n occur s whe n th e ne w task handle r i s sent it s 
first packe t by DeviceProc . This packe t ha s the following argument s 

argl -  BSTR Th e strin g tha t DevicePro c wa s calle d wit h 
arg2 -  INT Th e valu e o f th e startu p slo t i n th e 

Devlnfo nod e 
arg3 -  BPTR Th e Devlnf o nod e itsel f 

The addres s o f thi s packe t i s passe d i n A O to th e task' s startu p code . I n 
the startu p cod e for BCPL , thi s valu e i s passed a s th e argumen t t o start . 
Thus w e hav e 

LET start(parm.pkt ) B E 
$( 

LET openstring =  parm.pktlpkt.arg l 
LET startu p =  parra.pkt!pkt.arg 2 
LET node =  parm.pkt!pkt.arg 3 

(If you hav e no t use d BCP L before , you can find ou t mor e abou t thi s nea r 
relation o f C i n BCPL for  the  BBC Microcomputer  b y Chris Jobso n 
and Joh n Richards , publishe d b y Acornsoft , o r i n BCPL  -  the 
language and  its  compiler  b y Marti n Richard s an d Coli n 
Whitby-Strevens, publishe d b y th e Cambridg e Universit y Press , whic h 
gives a ful l descriptio n o f the language . A s BCP L i s one of the standar d 
languages availabl e fro m Metacomco , yo u ca n als o fin d ou t mor e abou t 
using it from th e BCPL under  Tripos  manual. ) 

It i s usefu l t o hav e th e strin g fro m DevicePro c s o tha t yo u could , fo r 
example, implemen t "SER:baudrat e = 9600". Th e initializatio n could , i f 
required, pars e th e extr a character s i n th e strin g an d issu e th e correc t 
set parameter s cal l t o th e seria l device . I t i s th e responsibilit y o f thi s 
handler t o inser t it s ow n i d int o th e taski d slo t i n th e Devlnf o structure . 
If i t doe s no t d o s o the n a  subsequen t cal l t o SER : wil l resul t i n a  ne w 
invocation o f the SER: handler . I f it does insert it s own task id , then an y 
subsequent call s wil l refe r t o this handler . I n the case of this example w e 
want i t t o refe r t o th e sam e handle r s o w e wil l inser t th e tas k id . Th e 
value i n th e startu p slo t w e wil l arrang e t o refe r t o a  structur e o f th e 
following for m 
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Value Function Description 

LONG 
BSTR 

Unit Unit numbe r 
BSTR t o device nam e DevName 

which i s simila r t o tha t use d b y th e filin g syste m bu t withou t th e enve c 
slot. 

It i s possible t o se t u p thi s structur e a s par t th e Devlnf o structur e i n th e 
input file t o SYSLINK (se e Section 4.4.5 for an example) . 

The initializatio n code then finds th e driver wit h whic h i t is to interface . 

LET devuni t =  startup! 0 
LET devnam e =  startup! 1 
LET de v =  findnode( info.devs , devnam e ) 

The packet s tha t ar e sen t t o th e devic e driver s fro m th e devic e handle r 
are packet s fo r whic h i t mus t declar e space . Thi s handle r mus t declar e 
space fo r tw o packets ; on e a  rea d packe t an d on e a  writ e packet . I t wil l 
also nee d tw o flag s t o tel l u s whethe r th e rea d packe t i s currently awa y 
at th e devic e drive r o r present , unused , a t th e devic e handler . Th e flag s 
are provide d b y settin g th e inpkt/outpk t pointer s t o 0  whe n th e packe t 
has been sent . 

LET inpk t =  VEC pkt.arg 3 / / Driver inpu t packe t 
LET outpk t =  VEC pkt.arg 3 / / Driver outpu t packe t 
LET open.for.inpu t =  FALS E 
LET open.for.outpu t =  FALS E 
LET read.pk t = 0 / / Application rea d packe t 
LET write.pk t = 0 / / Application writ e packe t 
LET erro r =  FALS E 

outpkt!pkt.link : = notinus e 
outpkt!pkt.type : = devcommand.writ e 
outpkt!pkt.id : = de v 
outpkt!pkt.argl : = devuni t 
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inpkt!pkt.1 ink : = notinus e 
inpkt!pkt.type : = devcommand.rea d 
inpkt!pkt.id : = de v 
inpkt!pkt.argl : = devuni t 

The initializatio n packe t i s the n returne d t o indicat e goo d or ba d 
initialization dependin g on whether th e device driver wa s found . 

IF dev =  0 THEN / / I f devic e wa s no t foun d 
$( returnpkt(parm.pkt,FALSE,error.objectinuse ) 

return 

$) 

// Patch int o th e syste m structur e 

node!dev.task : = taski d 

// Finished wit h paramete r packet.. . send back.. . 

returnpkt( parm.pkt , TRU E ) 

The mai n job of the handler i s to accept incomin g clien t requests . Thes e 
requests will be fo r an open , a close , a rea d or a write . Th e action s 
required will be to pass on read/write request s to the device driver . I n 
the case we are concerned wit h the job is, in fact, ver y simpl e because we 
do not permit any extra buffering . Thu s i f the application request s a read 
then we simply pass the read reques t on to the device drive r to read the 
requested numbe r o f byte s int o the buffer provided . Ther e are cases 
where you may wan t to buffer characters , in whic h cas e you woul d 
always hav e outstandin g read s at the device. Th e devic e handle r woul d 
then buffer characters , waitin g for a client to read them . 

The handle r mus t now ente r a loop waitin g fo r any o f a numbe r o f 
different requests . Thes e will be packets sen t to the device handle r by an 
application. However , ther e can also be packets returnin g back fro m the 
device driver . 

At the beginning o f the main loop is a call to TaskWaitO. Thi s is a 
request for the next packet to arrive at this task . 
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// Thi s i s the main repea t loo p waiting fo r an even t 

$( LE T p  =  taskwait( ) 

The handle r no w has t o decide wha t action t o take o n each of the differen t 
packets whic h ma y arrive . Thi s i s normall y don e withi n a  switc h block , 
taking the packe t type as argumen t 

SWITCHON p! pkt.type INT O 

$( 

Firstly, ther e wil l b e th e case s 'ope n fo r read ' o r 'ope n fo r write' . Thes e 
have th e packe t typ e act.findinpu t an d act.findoutpu t respectively . Fo r 
these tw o different ope n cases , w e wil l find tha t w e are passe d a  suitabl e 
file handl e a s th e argumen t o f th e packe t (se e Sectio n 1.3.3 , "Devic e 
Handler Packe t Types" , o f th e Tripos Programmer  's  Reference 
Manual) . Fo r th e purpose s o f this handle r thi s fil e handl e i s known a s 
'scb' -  Stream Contro l Block . Thi s fil e handl e i s alread y mostl y fille d in . 
The on e job whic h w e ma y wis h t o d o i s t o se t th e typ e fiel d o f th e fil e 
handle t o FALSE t o indicate tha t i t i s not a n interactiv e consol e stream . 
There ar e a  numbe r o f fields withi n th e fil e handl e whic h can b e used fo r 
the storage o f particular information . I f we wanted a  piece of informatio n 
to com e back , fo r exampl e a  pointe r t o som e structur e tellin g u s whic h 
file handl e thi s was , w e could pu t tha t int o th e argumen t fiel d o f the fil e 
handle. If  all i s well , w e return th e packe t wit h a  TRUE completio n cod e 
which indicate s tha t w e hav e indee d accepte d th e ope n request . Thi s 
handler wil l only suppor t a  single seria l line , so only one application tas k 
may b e permitted t o us e tha t lin e a t an y on e time . A flag i s therefore se t 
to indicate tha t the seria l lin e i s now open. If  any other reques t t o open i n 
the sam e directio n i s received , befor e th e previou s on e i s closed , the n i t 
will b e rejecte d wit h a  FALS E resul t wit h a  'objec t i n use ' erro r a s th e 
secondary erro r code . 
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CASE act.findinput : / / Ope n 
$( LE T sc b =  plpkt.arg l 

IF open.for.input THE N 
$( returnpkt(p,FALSE,error.objectinuse ) 

LOOP 
$) 
open.for.input : = TRU E 
scblscb.id : = TRUE / / Interactiv e 
scblscb.argl : = act.findinpu t 
returnpkt(p,TRUE) 
LOOP 
$) 

CASE act.findoutput : 
$( LE T sc b =  plpkt.arg l 

IF open.for.output THE N 
$( returnpkt(p,FALSE,error.objec t inuse) 

LOOP 
$) 
open.for.output : = TRU E 
scb!scb.id : = TRUE / / Interactiv e 
scblscb.argl : = act.findoutpu t 
returnpkt(p,TRUE) 
LOOP 

$) 

We no w conside r th e clos e case . I n clos e w e unse t th e fla g whic h say s 
tha t th e devic e wa s i n use , an d i f we ha d perhap s allocate d an y memor y 
for th e open we would deallocate i t here . W e do not have to deallocate th e 
file handl e because tha t i s done for u s by the res t o f the operating system . 
We also do not nee d to flush an y buffers her e because tha t i s done prior t o 
the call to close, again b y the res t of the operating system . 
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CASE act.end: / / Clos e 
TEST plpkt.arg l =  act.findinput THE N 

open.for.input : = FALS E 
ELSE open.for.output : = FALS E 

UNLESS open.for.inpu t |  open.for.output D O 
node!dev.task : = 0 

returnpkt(p,TRUE) 
LOOP 

If w e loo k a t th e call s t o rea d an d write , a packe t wil l be sent o f th e 
format describe d fo r rea d an d writ e request s a s detailed i n Section 1.3.3 , 
"Device Handle r Packe t Types" , o f th e Tripos  Programmer's 
Reference Manual . A  rea d reques t wil l contai n th e buffe r pointer , 
the lengt h and th e argumen t fro m th e fil e handle , whic h could hav e bee n 
an interna l data structur e place d there earlie r i n the cal l t o open. I n thi s 
case w e simply hol d on to the rea d reques t packe t an d issu e a device rea d 
that i s almos t identical . Th e devic e reques t wil l contai n th e buffe r 
pointer an d lengt h tha t wer e provide d b y th e application . W e stor e th e 
application's packe t t o sho w tha t w e are , i n fact , waitin g fo r a devic e 
request t o com e back . W e the n sen d th e reques t t o th e devic e driver . 
Notice w e do not send back th e packe t t o the clien t becaus e obviousl y th e 
read ha s no t yet completed. I n a similar wa y we do almost identica l wor k 
for th e writ e case , sendin g ou t a writ e packe t t o th e devic e drive r an d 
marking th e fac t tha t w e ar e waitin g fo r i t t o come bac k b y storin g th e 
application's reques t packe t as before . 

CASE 'R' : / / A rea d reques t 

read.pkt : = p 
handle.request(devcoramand.read,p,inpkt) 
inpkt : = 0 
LOOP 

CASE ' W : / / A writ e reques t 

write.pkt : = p 

handle.request(devcommand.write,p,outpkt) 
outpkt : = 0 
LOOP 
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The nex t tw o cases cove r th e retur n o f the packe t fro m th e device driver . 
When a  devic e drive r send s bac k th e rea d packe t i t wil l contai n th e 
amount o f data rea d whic h wil l b e held i n th e resul t field s o f the packet . 
We simpl y transfe r th e resul t informatio n int o th e resul t field s o f th e 
client's packet ; w e d o not , o f course , nee d t o cop y th e dat a becaus e w e 
have just passe d th e buffe r t o th e devic e driver . W e ca n the n retur n th e 
client's packe t an d mar k th e fac t tha t th e devic e drive r packe t i s bac k 
with u s again. Agai n i t is a ver y similar cas e for th e device writ e return . 

CASE devcommand.read : / / Read reques t returnin g 

inpkt : = p 
handle.return(p,read.pkt) 
LOOP 

CASE devcommand.write : / / Write reques t returnin g 

outpkt : = p 

handle.return(p,write, pkt) 
LOOP 

The fina l cas e i n ou r se t o f statement s is , therefore , merel y th e defaul t 
case. This mean s tha t a n unimplemente d reques t ha s bee n receive d fro m 
the applicatio n task . Th e defaul t actio n i s t o retur n th e packe t wit h a n 
error indicatin g tha t th e action i s not known . 

DEFAULT: 

UNLESS open.for.inpu t |  open.for.output D O 
node!dev.task : = 0 

returnpkt(p,FALSE,error.actionnotknown) 

This marks the end of the switc h statements options . 
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This handle r i s designe d t o exi t whe n ther e ar e n o streams ope n an d n o 
packets outstandin g a t th e driver . Whe n thi s conditio n occur s th e 
following statemen t wil l terminate . 

$) REPEATWHILE open.for.inpu t |  open.for.output | 
outpkt =  0 |  inpkt =  0 

At thi s poin t an y closedow n action , fo r exampl e deallocatio n o f buffers , 
would tak e place . However, i n this case no action i s required an d th e tas k 
simply exits . 

$) 

The las t tw o routine s i n thi s tas k handl e th e sendin g o f packet s t o th e 
driver/application wit h the appropriate arguments/results . 

AND handle.request(command , rp , t p )  BE 

LET buff =  rp!pkt.arg 2 
LET le n =  rp!pkt.arg 3 

tp!pkt.arg2 : = buf f 
tp!pkt.arg3 : = le n 
qpkt( t p ) 

S) 

AND handle.return(rp , p  )  BE 

$( 
returnpkt(p, rplpkt.resl , rp!pkt.res 2 ) 

$) 
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4.7 Porting Tripos 
The portin g proces s involve s severa l distinc t stages , startin g wit h th e 
terminal driver and finishin g wit h a  complete bootstrappabl e system . 

The stages are as follows : 

1. Terminal drive r fo r a  non-disk base d CL I 
2. Cloc k drive r 
3. Dis k drive r 
4. Forma t an d initialis e th e system dis k 
5. Downloa d syste m command s and information file s 
6. Downloadin g and installin g the Tripos system imag e 

WARNING: Thes e si x stages ma y take severa l week s to complete! 

1. Terminal Drive r for a Non-Dis k Base d CL I 

You nee d t o writ e th e termina l drive r firs t s o tha t yo u ca n tes t use r 
communication. A s th e filin g syste m an d restar t segment s ar e no t 
needed a t thi s stage , you r syslin k inpu t fil e shoul d loo k somethin g lik e 
this: 

absmin #X0000; 
absmax #X032F; 
storemin #X4000; 
storemax #X8FFF; 
memorysize 36; 
rootnode 512; 
tcbsize 29; 
mcaddrinc 4; 
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seg sysli b klib.obj,jacket.obj,mlib.obj,dlib.obj , 
blib.obj,extras.obj,io.obj; 

seg debu g taskint.obj,debug.obj,debug-disasra.obj ; 
seg cohan d taskint.obj,cohand.obj ; 
seg cl i taskint.obj,cli.obj,cli-init.obj ; 

tasktab 20 ; 

*task 1  pri 100 0 stac k 40 0 seg s syslib,cli ; 
task 2  pri 200 0 stac k 30 0 seg s syslib,debug ; 

devtab 20 ; 

dev - 2 drive r tty-driver.bin ; 

info ( 
"68000" , 
((0, 

0, 0 , 0 , 0 , 300 , 2999 , 
(1, "serial") , cohand , 0 , "AUX") , 

0, 0 , 0 , 0 , 300 , 3000 , 
(0, "serial") , cohand , 0 , "CON") , 

((0, 
"cli", 1 , cli), 
"syslib", 1 , syslib) , 

(0, 
"serial", 1 , - 2 ), 

0 
) 

This definitio n show s a  syste m wit h a  termina l drive r a s drive r -2 . This 
driver i s capabl e o f handlin g tw o unit s know n logicall y a s CON : an d 
AUX:. The drive r i s known b y the nam e o f "serial" and i t is by this nam e 
that th e consol e handle r i s able t o find it . Whe n th e initia l CL I start s u p 
it attempt s t o assig n th e logica l nam e SYS : t o th e roo t director y o f th e 
first handle r o n th e handle r chain . I n thi s cas e it , fo r instance , woul d 
attempt t o assig n SYS : t o CON : (th e chai n i s CON : AUX:) . Thi s woul d 
fail, however , as CON: is not a directory-structured device . Th e CLI the n 
s tar ts u p in a  non-disk-base d mod e whereby i t at tempts to find program s 
to run from th e resident segmen t list . 
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You may add any command t o the residen t segmen t a s follows : 

In the segment declarations : 

seg statu s status.obj ; 
seg ech o echo.obj ; 

In the resident segmen t list : 

The command s STATU S an d ECH O ar e adde d t o th e residen t segmen t 
list. (Thi s mean s tha t yo u ca n no w giv e thes e tw o commands , i f yo u 
wish.) Not e tha t accordin g t o thi s structur e a  non-disk-base d CL I coul d 
find an d attempt t o run th e commands 'SYSLIB ' and 'CLI' . However, thi s 
should no t be attempted, sinc e thos e segment s ar e no t commands bu t ar e 
set u p onl y s o tha t th e syste m ca n fin d the m whe n start in g u p a  ne w 
task/CLI. 

Note: Yo u shoul d no t us e drive r - 1 a t thi s stag e a s man y part s o f th e 
system assume thi s to be the clock driver . 

2. Clock Drive r 

Now you can proceed t o make th e clock driver work . Yo u do this becaus e 
the filing system , whic h is the next stage , uses the clock driver t o time it s 
periodic dis k checking . Th e devic e declaration s par t o f the syslin k inpu t 
will now look like this : 

In the device table initialisation : 

dev - 1 driver clock-driver.bin ; 

In the device list : 

((((0, 
"cli", 
"syslib", 
"status", 
"echo", 

1, cli), 
1, syslib) , 
1, status) , 
1, echo) , 
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( ( 0 , 
"clock", 1 , - 1 ), 
"serial", 1 , - 2 ), 

3) Disk Drive r 

The dis k drive r i s th e nex t objec t i n th e process . Thi s drive r shoul d b e 
able t o read , write , forma t an d acquir e statu s informatio n fro m a  disk . I t 
should als o b e abl e t o handl e th e 'moto r of f comman d bu t thi s ma y 
possibly b e a nul l action . To test the disk drive r th e filing syste m need s t o 
be loaded by syslink . 

This is done as follows : 

In the segment declarations : 

seg fihan d taskint.obj,access.obj,bitmap.obj , 
bufalloc.obj,disc.obj,ex info.obj, 
main.obj,support.obj,work.obj, 
moveb.obj,init.obj,state.obj; 

seg restar t taskint.obj,restart.obj ; 

In the device tabl e initialisation : 

dev - 3 d r i v e r d i s c - d r i v e r . b i n ; 

In the info structure initialisation : 

( 

"68000", 
(((0, 

0, 0 , 0 , 0 , 300 , 2999 , 
(1, "serial") , cohand , 0 , "AUX") , 

0, 0 , 0 , 0 , 300 , 3000 , 
(0, "serial") , cohand , 0 , "CON") , 

0, 0 , 0 , 0 , 210 , 2500, 
(0, " d i s c " , (11,256,0,2,1,4,4,0,0,0,79,5)) , 

f i h a n d , 0 , "DF0") , 
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"cli", 1 , cli), 
"syslib", 1 , syslib) , 

(((0, 
"timer", 1 , - 1 ), 
"serial", 1 , - 2 ), 
"disc", 2 , - 3 ), 

0 
) 

This define s th e disk-drive r a s devic e - 3 an d name s i t "disc" . Th e 
assignments lis t i s initialise d suc h tha t ther e i s a  dis k know n a s "DFO: " 
which ha s 8 0 tracks (0-79) , double sided , 8  * 512 bytes pe r sector . Ther e 
is als o on e reserve d bloc k whic h i s use d b y th e bootstrap . Thi s i s th e 
standard configuration o f a 5  1/4" flopp y disk . 

4. Format and Initialise the System Dis k 

To format a n unformatte d disk , you need t o have th e FORMAT comman d 
resident. Yo u ca n mak e thi s residen t a s describe d abov e b y declarin g a 
segment an d puttin g i t int o th e residen t segmen t list . (Se e 1 . Terminal 
Driver for further details. ) Th e command lin e 

> FORMA T DRIV E dfO : NAM E "Syste m disk " 

then format s th e dis k i n drive "dfO " and initialise s i t wit h nam e "Syste m 
disk". 

5. Download System Commands and Information File s 

Now downloa d command s fro m th e developmen t syste m usin g a 
downloading tool . Fo r example , yo u ca n us e th e progra m "Kermit " 
which i s provide d an d whic h wil l perfor m thi s jo b well . Mak e Kermi t 
resident a s shown above, and the n typ e 

> KERMI T aux : 

to run Kermi t i n local mode . 
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Since th e CL I i s non-dis k base d i t doe s no t initiall y hav e a  curren t 
directory t o the Kermi t command : 

Kermit-68K (Local) > setdi r dfO : 

is needed t o set to that disk . 

Set Kermi t t o image mod e transfers wit h the command : 

Kermit-68K (Local) > se t imag e o n 

Then connect t o the development syste m wit h th e 'c ' command. 

You ma y no w ru n th e developmen t system' s Kermi t t o download al l th e 
command director y files . Us e th e Tripo s Kermi t comman d V  t o receiv e 
files sen t from th e development system . 

Once yo u hav e downloade d a  comman d director y file , plac e i t i n a 
directory name d 'c ' on th e syste m dis k (sys:c) . Whe n th e CL I start s u p i t 
will assign th e command director y C : to the directory sys:c . 

Place the vdu information fil e i n a directory devs/vdu . 

6. Downloading and Installing the Tripos System Imag e 

The Tripo s syste m imag e fil e shoul d no w b e downloade d int o th e 
directory sys:l . 

The installatio n proces s i s often syste m dependen t bu t i t always consist s 
of som e metho d o f informin g a  bootstra p progra m o f exactl y wher e o n 
disk t o start loadin g a system imag e file . 

The syste m imag e fil e i s i n th e for m describe d unde r "Objec t Fil e 
Format" an d wil l onl y contai n "hun k abs " section s terminate d b y a 
"hunk_end" . 

One metho d o f installation tha t i s often use d i s t o plan t th e ke y numbe r 
of the imag e t o be loaded into a table of keys and then t o save this table i n 
the firs t bloc k o n the disk . This table of keys i s then indexe d b y a  versio n 
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letter s o tha t multipl e Tripo s image s ma y b e installe d a t th e sam e tim e 
on the same disk . 

Now yo u shoul d writ e th e bootstra p program . Thi s i s a  smal l progra m 
typically residin g i n RO M whic h request s a  driv e nam e an d imag e 
version lette r fro m th e user , load s a  syste m imag e int o RAM , an d jump s 
to the system a t the address stored i n locatio n ROOTNOD E -I - KSTART. 
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- handler 4.24, 4.25,4.26 

locations 4.11 
-routine 4  27, 4.31,4.36 , 
4 60 
- service routine 3.6 

Interrupt Transfer Block - see ITB 
Interrupted bit 3.6 
Interrupted task 3.6,4.2 5 
IntR 4 39. 4.52 
IntW 4.39,4.52 
Inverse video 4.4 
Invert write protect state 1.1 3 
1TB 4 23, 4.28, 4.34, 4.38, 4.39 
ITS 4.36 

K (DISKED) 1.12,1.1 3 
Kernel calls 4.25 
Kernel entry point 3.2 
Kernel initialization section 4.1 3 
Kernel primatives 3.7 
KSTART 3.2 

L(DISKED) 1.1 3 
Layout 

- characters 4.13 
-ofdisk page s 1. 1 
-of memory 4.13 

Length 4.4 
LIBHDR4.13 
Library, device dependent 4.6 2 
Limits of absolute store 4.13 
Line 

- deletion 4.5 
- insertion 4. 5 

LINK 3.6, 3.16 
- entry points 4.55 

Linker 2.1,2 2 , 2.3, 2.11,2.16, 
2.21,2.23 
- load file forma t 2.1 
-operation 4.1 2 

Linker-produced binary imag e 
- see Load file 

Linking object files 2. 1 
List active locks 3.13 
List entry type 3.13 
Load file 2.1,2.2,2.16,2.17, 2.19 , 

2.23 
- structure 2.1 6 

Load format file 2. 5 
Loader 2.5, 2.21 

-file format 2.1 
Loading system image file  4.1 2 
Loading system into memory 3. 2 
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LoadSeg 3.12, 3.15, 4.11 
Locate words that don't match Valu e 

under Mask 1.1 3 
Locate words that match Valu e 

under Mask 1.1 3 
Lock 3.11. 3.12, 3.13, 3.16 
Lock field 3.12 
Lock zero 3.17 
LockList3.13 
LockListfield3.14 
Locks, chaining 3.1 7 
Logical device name 3.1 1 
LONG 3.1,3.11, 3.13, 3.15, 3.16, 

3.17 
Longword-aligned memor y block 3.1 
Low addresses 4.1 4 
Low store 4.13 

M (DISKED) 1.1 3 
Machine 

- address, obtain 4.1 3 
- code 3.8 
- code library segment 4.1 5 
- name 4.16 
- registers 3.6 
- size 4.11 
- type 3.2 

Map 4.6 
Mapofsystem4.11 
Mapping control codes 4.6 
Max number of devices 4.15 
Maximum number of tasks 4.1 4 
McName3.11 
Memory 

-allocation 3.10, 3.15 
- block size 3.15 
-layout 4.11,4.1 3 
-limits 4.1 3 
-size 4.12,4.1 3 
- specification 4.1 3 
- put back 3.15 

MEMORYSIZE 4.1 3 
MEMSIZE 4.13 
MINS 3.2 
Motor off 4.30 
Motor timeout 4.3 1 
Motorola S-Record format 4.1 1 
Motorola VME Disk Controlle r 

(MVME315) 4.2 9 
MOUNT 3.12,4.7,4.8, 4.1 6 
Move cursor 4.5 

N (DISKED) 1.1 3 
Name (DISKED) 1.1 1 
Name 3.11, 3.13 

-field 3.11,3.1 3 

NetHand3 1 1 
Network device handler 4.2 2 
Network handle r processid 3.11 
Network nam e for machine 

- see McNam e 
New device drivers 4.1 
NEWCLI 4.2 1 
Next 3.11, 3.13 

-field 3.1 1 
NextLock 3.1 7 

-field 3.1 7 
NextSeg3.15 
Node 2.3.2 1 6 
Non-standard devices, mak e 

available 4. 8 
Number of Interrupt Transfer Block s 

(NITB) 4.22 

Object file 2.1, 2.2, 2.3, 2.16.2.2 1 
- structure of an 2.3 

Octal 1.13,4.1 3 
Open entry point 4.23. 4 24, 4.29 
Open 3.16, 4 43,4.5 7 

- file for reading 3.17 
- file for writing 3.17 
- for read 4.74 
- for write 4.74 
- request 4.73, 4.74 
-routine 4.43,4.5 7 

Operating system image 4.1 1 
Outpkt pointer 4.7 2 
Output code 2.22 
Overlaid load file  2.3 
Overlay information 2.1 6 
Overlay node 2.3, 2.6, 2.16, 2.2 1 
Overlay table block 2.16,2.17.2.1 9 
Overlay table size 2.20 
Overlays 2.2, 2.19 

P(DISKED) 1.12,1.1 3 
Packet 

-bit 3. 6 
-offset 4.41,4.5 6 
- type, act.findinput 4.7 4 
- type, act.findoutput 4.7 4 
-work queue 3.6 

Page mode 4.4 
Panic message 4.6 2 
Patching 

-after error 1. 1 
-disk blocks 1.1 1 

PC-relative address mode 2.1 
PC-relative external reference s 

(8 or 16 bit) 2.5 
PC-relative reference s 

-(8 bit) 2.9 
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(16 bit ) 2. 9 
-(8 and 1 6 bit) 2.1 1 

Pointer to 
- handler process 3.17 
- next entry 3.11 
-next list entry 3.13, 3.14 

Pointers 3.1,3.7,4.1 6 
Porting Tripos 4.79 
Pri3.12 
Primary node 2.16,2.19 
Print info (DISKED) 1.1 1 
PRIORITY 3.6, 3.8, 3.9, 3.11. 4.14 
Private data area structure 4.4 2 
Process (see also Task) 

- format 3.1 
-id 3.1 2 
- id of handler process 3.16 

ProcessID3.16, 3.17 
Processor status 3.6 
Program 

- counter 3.6 
- format 2.3 
- header block 2.3 
- information 2.1 6 
- start 2.4 
-unit 2.1, 2.2, 2.3 

Programming function keys 4.4 
Put block in memory to block n on 

disk 1.1 3 

Q (DISKED) 1.1 3 
Quit 1.1 3 

R (DISKED) 1.11 , 1.1 3 
RAM: 3.12 , 4. 8 
Read 3 .16.4.32,4.33 

-block into memory (DISKED) 1.1 1 
-entry point 4.39 

Read interrupt 4.39 
- handling 4.52 

Read request 4.73,4.7 6 
- handling 4.52 

ReadFunc3.16 
Real time clock 4.69 
Reboot request 4.63, 4.64 
Recall routine 4.26,4.34,4.5 1 
RecalllO 4.25,4.26,4.51,4 6 0 

- entry point 4.23 4.25, 4.26, 
4.33 

Reception interrupt 4.3 8 
Reclaiming space 4.11 
Recovering from corrupt floppy 1.1 1 
Reference name restrictions 2.1 
Registers 4.30 
Relocatable block 2.4 
Relocatable references (32 bit) 2.5 

Relocatable store 4.6 3 
Relocatable values 2.1 
Relocation 2 1,2.2 , 2. 7 

-(8 bit) 2.9 
(16 bit) 2. 9 

-(32 bit) 2.7 , 2.11, 2.1 6 
-field 2. 1 
- information 2. 7 
- information block 2. 4 

Resl field  4.5 7 
Reset 4.33 
Resident debugger 4.65, 4.6 7 

(see also DEBUG, Debugger ) 
Resident device lis t 3.11,4.17, 4.2 2 
Resident segment lis t 3.11, 4.17, 

4.21 
Resident segments 4.1 4 
RESTART 1.1 2 
Restart segment 4.2 1 
Roll mode 4.4 
Root (initial filing  system ) 3.17 
Root block 1.1 , 1.2 , 1.3,1.11,1.1 2 
Root node 2.3, 3.2 
Root of tree structure l . l 
Root stack 4.1 4 
ROOTNODE 3.1, 3.2, 4.1, 4 11 , 4.13, 

4.16, 4.18, 4.60, 4.64 

S(DISKED) 1.1 3 
Scanned libraries 2.2,2. 3 
Scatter loading 2.5 
SCB 4.74 
Scheduler 3.8 
Scheduling tasks 3.9 
Scrolldown 4.5 
Scrolling 4.4,4. 5 
Scrollup 4.5 
SegList 3.11, 3.12, 3.15 
SegList field 3.12 
SEGMENT 4.14 
Segment 

-declaration 4.1 4 
-list 3.14, 3.15, 4.15,4.1 8 
- name 3.14, 4.14 

SEGMENTS 3.11,4.1 5 
Segments of code 4.13 
SegVec3.6, 3.7,3. 8 
SendC 4.32,4.33,4.3 7 
Sequence number of data block 1.1 0 
SER: 4.7 0 
SER: assignment 4.7 0 
Serial device 4.1, 4.22 
Serial driver 4.38,4.4 1 
Serial line 4.7 

- device 4.20 (see also SER:) 
- device driver 4.70 
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Set cylinder base to n 1.1 3 
Set logical block number base 1.1 3 
Set Mask ton 1.1 3 
Set print style 1.1 3 
Set up terminal 4.2 , 4.4 
Set Value for L and N commands 1.1 3 
SET-SERIAL 4.7 
Setcursor 4.5 
SetFlags 3.7 
Set parameters command 4.47 
Setting the type field 4.7 4 
Setting up initial data 

structures 4.24 
Shared read lock 3.16, 3.1 7 
Signals between tasks 3.7 
Size of device table 4.1 5 
Size of hash table 1. 5 
Size of memory 4.1 3 
Size of memory block 3.15 
SizeofTCB4.l3 
Space allocation 2.19 
Specify terminal 4. 2 
Split pages 4.5 
STACK 3.6 , 4.14 
Stack size 4.1 4 
StackSize 3.6, 3.11,3.12 
Standard constants 4.41, 4.56 
Standard devices 4.8 
Standard linkage 4.41, 4.56 
StartIO 4.30,4.43,4.57 

- entry point 4.23,4.24,4.26 
Startup3.11,3.12 

-code 4.16 
- information 4.2 1 
- sequence 4.2, 4.7 

Status 4.30 
Store layout 4.12 
STOREMAX 4.13 
STOREMIN4.13 
Stream Control Block 4.7 4 
String length 3.1 
Substructures 4.1 6 
Symbol data unit format 2.12, 2.14 
Symbol table 2.2,2.13 

-block 2.4 
-coagulation 2.1 3 

Syntax of command file 4.1 2 
SYS: 4.21 
Syslib 4.18 
Syslib segment 4.2 1 
SYSLLN'K 4.1, 4.11,4.12,4.13, 4.14 , 

4.16, 4.17 
-arguments 4.1 1 
- directives 4.1 7 
- defined names 4.17 

System data structures 4.1 3 

System error checking 4.12 
System generation 4.1, 4.11 
System image 4.11, 4.16 
System image file 4.11, 4.12, 4.14 
System initialization 4.6 3 
System libraries 4.1 
System library - see Syslib 
System library segment 4.19, 4.21 
System linker 4.11 
System map 4.11 
System restart task failure 1.1 1 
System structures 3.1,4.1 1 

T (DISKED) 1.1 3 
Table allocation 2.1 9 
TASK 3.11,3.12 , 3.13,4.1 4 
Task code 3.7 
Task control block (TCB) 3.4, 3.5, 

3.6, 4.14 
Task dead 3.6, 3.9 
Task declaration 4.14. 4.15 
Task declaration section 4.19 
Task field 3.13 
Task held 3.6, 3.9 
Task in dead state 3.6 
Task information 3. 6 
Task interrupted 3.6 
Task numbers 4.15 
Task priority 4.14 
Task section 4.21 
Task selector 3.7, 3.9 
Task specification 4.1 4 
Task state 3.6, 3.7 
Task table 3.8 
Task table size 4.14 
Task wait 3.6, 3.9 
Tasks 4.1 
TASKTAB 3.4,4.1 4 
Task Wait 3.6 
TCB 3.4,3.5, 3.6, 3.7, 3.8, 3.9, 4.14 
TCBList3.8 
TCBSIZE 4.14 
Terminal 

- device 4.15 
- driver 4.41 
- file  1.7 
- length 4. 4 
- width 4.4 
- set up 4.2, 4.4 

Terminate command 3.7 
TestFlags 3. 7 
Text highlighting 4. 4 
Tick 4.55, 4.69 
TICKS 3.2 
TICKSPERSECOND 3.2 
Time 3.2 
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Time of day field 4.6 0 
Time stamping volumes 3.13, 3.14 
Time update 3.2 
Timer 4.17, 4.55 
Translator output - see Object file 
Transmission interrupt 4.3 8 
TRAP vectors 4.12 
Tree structure of directories 1. 1 
Tripos binary format 4.1 1 
Tripos file structure 1. 1 
Tripos.i4.41 
TTY-specific commands 4.41 
TYPE 3.11,3.13,4. 2 
Type field 3.11, 3.13 
Type range of offset in block 1.1 3 

Unallocated store 4.1 2 
Underlining 4.4 
Undo init 4.4 
Unimplemented reques t 4.77 
Uninit 4.4 
Uninitialized workspace block 2.7 
Unit data structure 4.3 9 
UnitO 4.39 
Unitl 4.3 9 
Uninitialized data (bss) 2.2 
Units of memory 4.13 
UNLOADSEG4.il, 4.1 4 
Use count 3.14 
User directory blocks 1.4, 1. 5 

V (DISKED) 1.1 3 
Variable data structures 4.16 
VDU 4.1,4.2 
VoIDays3.13 
VotMins3.13 
VolNode 3.17 
VolTicks3.l3 
Volume creation date 3.13 
Volume entry for lock 3.17 
Volume name 3.13 
Volume identify 3.1 1 

W(DISKED) 1.12,1.1 3 
Wait bit 3.6 
Waiting state 3.6 
Width 4.4 
Windupl.13 
Work queue 3.9 
Workspace 4.11 
Write 3.16, 4.32,4.33 
Write back updates (DISKED) 1.1 2 
Write interrupt 4.39 

-handling4.52, 4.5 3 
Write request 4.45, 4.76 

-handling 4.47 

WriteFunc 3.1 6 
Writerequest 4.7 3 
Writing out system image file 4.1 2 

X(DISKED) 1.12 , 1.1 3 

Y (DISKED) 1.1 3 

ZUHSKEDH.13 
Zero all words of buffer 1.1 3 
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