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r L 

1.0 Introduction 

The Time-sharing System, (TSS), i s  a system f o r  making a s ingle  computer 

provide simultaneous, continuously supervisable computing power t o  a number 

c. 

of authorized users. 

simultaneous; it i s  the corrrputer's capacity for performing tasks  a t  

tremendously high speed that gives the  i l l u s ion  of simultaneity. TSS i s  

furthermore designed pr incipal ly  for  those users who, i n  order t o  obtain 

f r u i t f u l  resu l t s ,  need t o  guide t h e i r  programs more or l e s s  continuously 

through the  course of i t s  execution. One example of such application i s  

i n  the  checking-out of a program -- wherein, a t  each successive catastrophe, 

the  user i s  cal led upon t o  make an amendment and t r y  again. 

By "simultaneous" we of course mean apparently 

1 

TSS provides the  following f a c i l i t i e s :  

1. 

2. 

Mutual protection of the  users against one another. 

Optional p a r t i a l  removal of t h i s  protection so tha t  users can 

communicate w i t h  one another v i a  the computer. 

A more-or-less equal divis ian of computing time between the 3. 

current users. 

Software packages necessary t o  permit one program'to control  

others -- with overa l l  control by the user  v i a  per ipheral  

equipment. 

Software packages which permit communications between computer 

and peripherals without regard t o  the l a t t e r s '  special  physical  

4. 

\ 

5. 

pecul ia r i t i es .  

A f i l i n g  system fo r  preserving use r ' s  program documentation. 

Response t o  a number of requests t ha t  a r i s e  na tura l ly  i n  the  

course of a u s e r ' s  connection w i t h  the  system. 

6 .  

7. 
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3.0 Exec Command Recognition 
u 

It i s  appropriate here t o  describe the way i n  which Exec commands a re  

As soon normally recognized, i.e.,  i n  the EXPERT mode (see section. 5.7). 

as sufficienC characters have been typed i n  t o  distinguish that intended 

from a l l  other permissible commands, the computer immediately responds by 

"taking wings" apd typing back the remainder of the command. 

hand, if the i j ~ e c l  sequence of characters can form par t  of no permissible 

command, the computer gives a standard response, 'I? cr. I f .  63". 

anticipatory behavior i s  intended as a labor-savin$ device, but can prove 

tHe opposite t o  a beginner who habitvally oversteps the required minimum 

input -- thereby invariably corrupting h is  cormnand and $ett ing an error 

response. There WE:, howev c o w a d s  designed t o  help the beginner i n  

t h i s  respect; these are described i n  section 5.7. 

On the other 

The Exec's 

11  11 
Note tha t  most Exec compands await a terminating A -- which i s  the  

use r ' s  confirm&tion that  the command typed i s  as intended. 

not implemenCed u n t i l  t h i s  . 
The command i s  

11 11 i s  received and u n t i l  then may be aborted 
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3.0 The Executive Command Language 

We now return t o  the tbeme of section 2.0, wherein we l e f t  the  reader 

poised on the brink of discovering the great po ten t ia l  of the Exec's command 

language. 

The functioning of the Exec i s  described under the followingheadings: 

1. Entering and leaving the system. 

2. 

3. 

4. 

5. 

6 ,  

7. Miscellaneous comands. 

8. Commands t o  c a l l  subsystems. 

9. Priveleged commands. 

Commapds fo r  handling magnetic tape. 

Commands controll ing the al locat ion of memory. 

Commands re la t ing  t o  the interact ion of teletypes.  

Commands t o  control the  handling of f i l e  names. 

Commands fo r  storing and retr ieving da;ta on f i l e s .  

5.1 Entering and leaving TSS 

TSS 1.9's response on receiving the f i r s t  rubout from a h i the r to  

dead te le type i s  t a  produce the message 

TSS 1.9 IS UP 

Q ENTER 

Before the Exec will implement any of the  possible commands which 

may be given t o  it, the prospective user must now make himself known 

by typing h is  pame, terminated by a dot. This name must be one of 

which the system i s  aware, i .e. ,  the  name of an authorized user.  If 

the  user himself i s  not authorized, he must give some authorized 

u s e r ' s  name, with the permission of that  user. I f  a password i s  
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c:; 

associated with the declared user-name a carriage return i s  output 

followed by the word 

PASSWORD 

The correct password (see section 5.7) must now be typed, the  

teletype-echo w i l l  be suppressed so that  no characters are  pr inted as 

the  keys are  pressed; the  secrecy of the password i s  thus preserved. 

The password i s  terminated by pressing the carriage return key, and, 

i f  it has been correct ly  delivered, "OK, carriage return,  l i n e  feed" 

i s  output followed by the  date and t i m e .  

t o  the  system. 

Commands may now be given 

To sever h i s  connection with TSS 1.9 the  user must give the  comtnand 

fx>GOUT 4 user '  s name > 

This has the  e f fec t  of causing TSS t o  forget everything that 

the user  has i n  core memory and t o  delete  a l l  h i s  drum scratch f i l e s .  

After pr in t ing  some time-used s t a t i s t i c s  t he  system becomes "dead" 

t o  a l l  input from the tele'b,ype keyboard, except rubout. 

5.2 Commands t o  Handle Magnetic Tape 

The commands described here are: . 

MOUNT TAPE 

( SYS) DSSCONNECT. 

(SYS) REWIND U'NTT: 

(SYS) TAPE STATUS 

Having entered the system it i s  l i k e l y  that  the  user w i l l  want 

t o  access f i l e s  on magnetic tape. If the  relevant tape r e e l  i s  already c> mounted, the f i l e s  on it w i l l  automatically become accessible when 
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5.3 Commands r e l a t ing  t o  the  Allocation of Memory 

The comands described here are: 

STATUS 

KILL PROGRAM* 

RELEASE 

RESET 

DRUM BLOCKS UFT = 

CI-JNJGE DRUM ASG TO 

UNUSED MEMORY I $  

MACHINE SIZE I S  

STATUS 

Pr in ts  the current maps both fo r  Che use r ' s  program memory and 

for any subsystem the user has, followed respectively by the  unused 

and t o t a l  drum space and the unused and t o t a l  core memory avai lable  

t o  the user.  

KILL PROGRAM. 

Releases the  up-to-16K of core memory l i s t e d  as PROGRAM by the 

STATIJS C0SIEUUI.d. 

RELEASE 4 subsystem >. 

Releases the up-to-16K of core memory occupied by the  subsystem 

the  user was las t  using. 

RESET 

Releases a l l  memory currently assigned t o  the user except the  

s ingle  block used by the Exec f o r  temporary storage. 

DRUM BLOCKS LEFT = < n > OUT OF rt m > 

Pr in ts  out the number, n, of unused drum blocks i n  a t o t a l  

assignment of m blocks fo r  the use r ' s  d m  f i l e s .  

- 
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CHANGE DRUM ASG TO < m >. 

Allows the  user t o  increase h i s  drum f i l e  space t o  m blocks 

(of 255 words each). 

For each user an inf lex ib le  upper l b n i t  i s  s e t  t o  m. Further, 

the  drum assignment w i l l  only be increased u n t i l  no blocks a re  l e f t  

i n  the drum-space pool. 

UNUSED MEMORY IS 

P r in t s  out how many blocks of the  use r ' s  t o t a l  memory al locat ion 

remain unaccessed. 

MACHINE SIZE IS < n r K. 

The decimal number n, must be terminated by K. 

A memory t r ap  w i l l  occur i f  the  use r ' s  programs subsequently t r y  

t o  make accesses t a  more than n/2 blocks of memory. The user  cannot 

request that  h i s  machine s ize  be greater than h i s  t o t a l  allowance or  

tha t  it be smaller than the  memory he currently h w  al located t o  him. 

2.4 Commands Relating t o  the Interact ion of Telety.pes 

The commands l i s t e d  i n  t h i s  section are: 

ACCEPT JY@SSAGES 

ACCEPT INPUT. 

REFUSE MESSAGES 

REF'USE INPUT. 

LINK TO 

CONSULT WITH 

BREAK LINKS. 

m m  I S  

WHO IS OY 



Any two te le types may be "linked" together i n  one of the  following 

i f  te le type A es tabl ishes  an "input-link" w i t h  te le type B senses: 

then any characters sent t o  A ' s  input buffer simultaneously go t o  

B's. Thus a program, ostensibly taking characters from B, w i l l  

equally accept them from A or B. 

If  te le type A establishes an "output-link'' with te le type B then 

any characters sent t o  A ' $  output buffer -- t h i s  includes echoes t o  

characters input from teletype A -- simultaneously go t o  B ' s ,  and 

hence normally are  typed out both on A and B. 

ACCEPT MESSAGES. 

REFUSE MESSAGES. 
ACCEPT INPUT. 

REFUSE INPUT. 

Each of these four commands can be given separately. The ACCEPT 

commands cause the  teletype on which they are  delivered ( the  command 

te le type)  t o  be made open t o  any attempt t o  l i n k  another te le type t o  

it -- for  output (MESSAGES) or input (INPUT) respectively. 

The REFUSE commands, on the other hand, block any attempts t o  

make output (MESSAGES) or input (INPUT) l inks  t o  the command teletype, 

except such as are  made by the use r ' s  own or TSS programs. 

LINK TO 4 name or no. >, < name or  no. >, ..., < name o r  no. >. 

Output l inks a re  s e t  up, i n  both directions,  between each accessible 

named teletype and the  teletype on which the command i s  given. 

of the  named te le types which are  s e t  t o  ref'use messages are l i s t e d  

A l l  

as inaccessible and no l i n k  i s  established e i ther  t o  o r  from them. 

Up t o  8 te le types may be specified i n  the command e i ther  d i rec t ly ,  

by number or indirect ly ,  by the name of the  user current ly  logged 

i n  thereon. Delivery of a number which does not correspond t o  an 
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WHO I S  ON < te le type no. >. 

or 

WHO IS ON? 

The f i r s t  form of the command p r in t s  the  name of the user  

current ly  logged i n  on the specified teletype. 

(terminated by a question mark) produces a l i s t i n g  of a l l  te le types 

i n  use, each with the name of the user  currently logged i n  on it- 

The second form 

5.5 Handling F i l e  Names 

The commands described here are: 

FIZF: DIRECTORY 

SET MODES FOR FILE c /) DEFINE NAME: 

DELETE NAME 

USE NAME 

FILE DIRECTORY 

Produces a l i s t i n g  of information about the user's f i l e s .  The 

eytent of the l i s t i n g  i s  op-bional and must be specified a f t e r  typing 

the command. The options are: 

a. FOR FIG$: 4 f i l e  name > 

produces, for  the name f i l e ,  the following information 

name 

whether random ( R )  o r  sequential  (S)  

type 

f o r  d m  f i l e s :  

address of f irst  index block 

f o r  tape Tiles: 



(.j file length 

tape system number and file position 

date last opened for 0-P 

RO (read only) or RW (read write) t o  indicate the file S 

accessibility to the owner 

- (inaccessible), PRO or FRW to indicate its accessibility 

to the public 

G < n 7 

group numbw 

if it belongs to a special group, where n is the 

RO or RWto indicate the group accessibility 

b. LONG: I 

Lists the above information for every file belonging to 

the user. 

c. BRIEF: 

Prints a list of all the ueer's file names, 

d. DRUM FILES: 

Prints a list of user 

Cr 

e. TAPE FIL;ES: 

Prints a list of user 

f .  GROUPS: 
, 

s drum file names. 

s tape file names. 

Produces a table showing the correspondence between group 

names and nmqers. 
,\ 

g. FsmoNyMs: 

Lists all the user'$ pseudonyms, \ showing also the strings 

f o r  which they stand. 

SET MODES FOR FILE 
NAPE: > file name > 

is the co$nmand whereby a file can be assigned to a read-in or 

special group. Its type and public, private or group accessibil- 
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i t y  can a l so  be defined. Any of  f i ve  subcommands can be typed: 

TYPE - t 
PUBLIC - NO or RO or RW 

PRIVATE - RO or RW 

GROUP - 4 name >, RO or RW 

"he type, t, must be a number i n  the  range 0 t o  7 and cannot be 4 or  

5 .  the  group name i s  any s t r ing  of characters terminated by EOT, 

(which i s  echoed as a comma); the group access ib i l i ty  must simultanea 

be se t ,  (RO- or  .RW). The f i l e  may be removed from any group t o  which 

it belongs by typing ' - ' i n  place of the  group name. 

may be terminated by a comma, indicating another t o  follow; by a dot, 

indicat ing a new f i l e  name t o  follow; o r  by D , t o  end the command. 

DEFINE NAME '< new name >' AS e old name >. 

Each subcommand 

C 

< old name > must be an exis t ing name i n  the  use r ' s  f i l e  directory; 

note tha t  < new name > must be enclosed i n  quotes. 

C new name > t o  be attached t o  the same f i l e  -- so that e i the r  of 

The comand causes 

Q new name > or < old name > can now be used t o  r e fe r  t o  the given f i l e .  

If < new name > i s  already attached t o  some other f i l e  a message 

i s  printed.  If the  c~mmmd i s  nonetheless completed, C new name > 

w i l l  be detached from the  old f i l e  before being attached t o  the  f i l e  

4 old name >. 

DELETE NAME < name >. 

This command may be used t o  remove any entry from the  f i l e  

dircctory.  The entry may be: 

a) a group name, which must here be prefixed by the  character >; c a) a group name, which must here be prefixed by the  character >; c 



5-11 

thus: > SPECIAL 

A l l  f i l e s  belonging t o  the specified group are released from it 

and the associated group number becomes available for reassignment 

t o  another group name. 

b) a Pseudonym; here the pseudonym itself  i s  removed, not the 

name for  which the pseudonym stands. 

a F i le  name; i f  t h i s  i s  the name of a peripheral, tape f i l e  

or permaslent drum f i l e  then some other name must have been 

attached t o  t h i s  f i l e  (by the DEFINE NAME command, or otherwise). 

In 

lost .  

c )  

I 

I 
~ 

other case both the name and the f i l e  information are 

USE ' 4  s t r ing  1.' FOR '< st r ing 2 >' 

This command defines s t r ing 1 t o  be a pseudonym for  s t r ing  2. 
I 

I That i s  t o  say, s t r ing 1 can be used i n  place of st r ing 2 as an old 

f i l e  name, or i n i t i a l  par t  thereof, i n  all the commands and system 
I 

subroutines which take an old f i l e  name as an argumest -- except the 

DEPXNE & DEWI'E NAME COmWdS. 

Both strings are arbi t rary strings of characters, enclosed between 

quotes, s t r ing 1mst  not commence with a l e f t  parenthesis. 

should be an augmented f i l e  name (seeR21, Chapter 12), or  i n i t i a l  part 

String 2 
I 

I 
i 
I 

I thereof. It must I& be an existing name i n  the user 's  f i l e  directory; 

the DEFINE NAME command can be used i n  that case. 

The usual Pile-name recognition rules apply equally t o  pseudonyms, I 
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Example: The comand 

USE S FOR (SMITH SPECIAL) FIIZ 

causes the  commands 

Go TO (SMITH, SPECIAL) FILE 123, 

Go TO s123. 

Go TO 'S'123, 

a l l  t o  be equivalent. 

3.6 Handling data i n  f i l e s  

The commands described here are: 

COPY FILE 

SAVE CORE FROM 

PLACE F I U  

Go TO FIT3 

DUMP ON F I U  

liECOVER FROM FILF: 

COPY FROM FILE < input f i l e  name > TO 4 output f i l e  name >. 
\ The content of the named input f i l e  i s  copied on t o  the output 

f i l e .  The output f i l e  name may be 'o ld ' ,  i.e., attached t o  some already 

existing f i l e  -- i n  which case the said previous f i l e  i s  l o s t  -- or 

'new', i n  which case a new entry i n  the user ' s  f i l e  directory i s  created 

for  it. 

The input and output f i l e  names must be of forms acceptea by 

BRS 15, 16 respectively. The format i s  described i n  Chap. 12, Doc, R21. 

If the input (output) f i l e  name s a t i s f i e s  the conditions fo r  a 

no-skip return from BRS 15 (BRS 16) a question mark i s  typed back, the 
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name i s  forgotten and a new attempt may be made t o  type it. 

The command i s  executed on delivery of a terminal dot. The f i l e  

created w i l l  be random or sequential  according as the input f i l e  i s  

random or sequential  -- but see also section 12.4 of the  TSS 2.0 Ref- 

erence Manual. 

SAVE CORE FROM < nl > TO < ml >, < n2 > TO < m2 >, < n > TO < m > 
3 3 

< n,+ > TO < m4 >, .......... 
............................ 

ON FIW < output f i l e  name >. 

or (last l i n e )  

ON FIIX < output f i l e  name >, STARTING LOCATION < n >. 

The contents of specified ranges of core, [n,,ml], [n2,m2] etc., 

together with the s t a r t i ng  location, i f  provided, are  preserved on 

the  named output f i l e .  

The output f i l e  name must be of a form accepted by BRS 16. 

it s a t i s f i e s  the  conditions fo r  a no-skip return from BRS 16 the  name 

i s  ignored and another name must be provided. 

terminated by a period, thus terminating the  command and causing 

it t o  be executed, o r  a comma, i n  which case a "s ta r t ing  address" 

If 

The name may be 

(see also the  "GO TO" command) must be typed in. 

Each of the addresses ni,mi,n, whether core range l i m i t  or  

s t a r t i ng  address, i s  interpreted as an o c t a l  number. The s t a r t i n g  

address, n, must be terminated by a period. Delivery of any other 

non-octal d i g i t  character, except rubout, aborts the  address -- which 

must be retyped. The o c t a l  numbers, nl,n2 ... nk must a l l  be terminated 
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by a space or tab -- any other character aborts the  number, which must 

be retyped. Alternatively, a semicolon may be delivered i n  place of 

the  number; t h i s  terminates the  core-bounds l i s t  i n  the  same way 

as a semicolon a f t e r  the f i n a l  mkm Each m19 m2, ... % must be 

terminated : i t he r  by a c~xmna or semicolon or by a space or tab 

followed by a comma or semicolon. Any other character combination 

aborts both the  preceding t w o  core limits which must then be retyped. 

A coma indicates that another pa i r  of core-bounds i s  t o  be expected, 

a semicolon indicate 

accepts a maximum of 8 core-bounds pa i rs ,  whereupon it spontaneously 

terminates the l i s t  and p r in t s  ON FILE. 

PLACE 4 input, f i l e  name >. 

the  end of the core-bounds l i s t .  The command 

The contents of the  named input f i l e  i s  t ransferred t o  the  core 

addresses specified at the t i m e  of i t s  creation (by BRS 93 or the 'SAVE 

CORE' command). It i s  t ransferred in to  the use r ' s  current environment, 

which i s  extended, as necessary, t o  accommodate it. 

The f i l e  name must be i n  the use r ' s  f i l e  directory.  If it i s  

not, ? i s  printed,  the name i s  forgotten and must be delivered anew. 

The f i l e  name must be terminated by a period. 

core-image (type 1) f i le . '  

t he  command i s  aborted -- as it i s  also i f  the  attempted data t ransfer  

t o  core r e su l t s  i n  some t ransfer-error  condition's ar is ing.  

The f i l e  must be a 

If any of  these conditions i s  not satisfied, 

CO TO *r: input f i l e  nme >, 

The action i s  i n i t i a l l y  as f o r  the PLACE command. However, after 

t ransferr ing the f i l e  t o  core, instead of a re turn t o  the  Exec, there  
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c., 

I' u' 

i s  a branch of control i n to  the use r ' s  own environment a t  the  s t a r t i n g  

address specified at the time of the f i l e ' s  creation. 

s t a r t i ng  address, or none at a l l ,  was then given, the t ransfer  i s  

I f  a zero 

back t o  the  Exec, as for  the PLACE command. 

DUMP ON FIIX < ouCput f i l e  name >. 

The en t i r e  current s ta tus  of t he  computer, i n  so far as it concerns 

the  ca l l ing  user,  i s  preserved on the named output f i l e ,  which i s  given 

the  Exec. type number, 4. 
RECOVER FROM F I U  < input f i l e  name >. 

The named f i l e  must be an old, type 4 ("dump") f i l e ,  i. e., it 

must have been created by the Exec command "DUMP ON" or by the  "dlmp" 

system subroutine BRS 95. The RECOVER comand restores ,  i n  i t s  

en t i re ty ,  the status of t ha t  pa r t  of the  machine allocated t o  the  

user a t  the time of creating the  Dump Fi le .  

3.7 Miscellaneous Commands 

These f a l l  in to  none of the  preceding categories. They are: 

BEGINNER 

NOVICE 

COMMANDS FROM 

PASSWORD IS  

TYPE PASSWORl) FOR 

PAUSE 

TIME USED 

DATE I S  

BRANCH TO 



5-16 

CONTINUE 

WSD FOR 

(SYS) TC. 

(SYS) PSPAR 

c-, 

BEGINNER. 
NOVICE. 
EXPERT 

Delivery of any one of these commands s e t s  the  current mode for  

recognizing commands and f i l e  names (and f a r  any uses of BRS 37 by 

the  user).  

I f  the  current mode i s  BEGINNER, each command must be typed i n  

full before it w i l l  be recognized. 

If the current mode i s  NOVICE j u s t  so much of the command as i s  

necessary t o  define it uniquely mst be typed in. 

remain 3 or l e s s  characters, these too must be typed. Four o r  more 

characters remaining w i l l  be output automatically. Characters w i l l  

be ignored which are  typed i n  while the Exec i s  typing back these 4 

or more characters. 

I f  there  then 

If the current mode i s  EXPERT, commands a re  prerecognized 

completely; t ha t  i s  t o  say, only so much of the  command as i s  necessary 

t o  specify it uniquely need be typed, the r e s t  i s  supplied by the  Exec. 

Characters which are  typed i n  when the Exec i s  not ready t o  receive 

them are  stored i n  an input buffer and delivered i n  sequence when the  

Exec returns  t o  the command recognizing mode. 

The delivery of the command " causes the Exec t o  echo but 

otherwise ignore a l l  input characters up t o  the  next EOT or rubout, 
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except t ha t  carriage return i s  echoed by a l i n e  feed. It i s  used 

for typing commenCs and messages, as, fo r  example, when linked t o  another 

u s e r ' s  teletype. 

COMMANDS FROM < f i l e  name >. 

Subsequent input fo r  the Exec i s  taken from the specified f i l e  

Output from the  Exec goes t o  the  ra ther  than the  command teletype. 

command teletype. 

PASSWORD IS  < password > 

< password > i s  an a rb i t ra ry  s t r ing  of characters terminated 

by carriage return. 

t o  h i s  name t o  protect  against i l l e g a l  entry t o  the  system by 

unauthorized use of h i s  neme. 

The command enables the  user t o  a t tach a password 

The password i s  used i n  the PAUSE 

command and on entering the  system. 

TYPE PASSWORD FOR < user ' s  name > 

This enables the  user t o  determine the  password of any specif ied 

This command i s  available t o  a l imited number of responsible user. 

users. 

PAUSE 

After delivery of thLs command a l l  input, (including rubout), 

i s  ignored u n t i l  the  u s e r ' s  password terminated by carriage return,  

i s  cor rec t ly  typed. 

te le type against interference by other users. 

In  e f fec t  it enables the  user t o  "lock" h i s  

TIME USED 

Produces the  response 

L) a:b:c I N  x:y:z 
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where x:y:z i s  the  t o t a l  time elapsed ( i n  hours, minutes, seconds) 

since the user entered the Exec, and a:b:c is  the  amount of time 

ac tua l ly  spent by the cent ra l  processor i n  performing computations 

on the use r ' s  behalf. 

DATE IS 

Pr in ts  the  time of day and date. 

BRANCH TO 4 address >. 

A t ransfer  of control i s  made t o  the  specified address i n  the 

use r ' s  own environment (i.e. i n to  "PROGRAM" memory). 

(an o c t a l  number) must be terminated by a period; any other character 

aborts the  command. 

The address 

CONTINUE 9: subsystem > . 
Causes the  user t o  reenter the last subsystem he was using, 

( i f  any), e f fec t ive ly  at the point at which he l e f t  it. 

subsystem has been cal led or the subsystem memory has been released 

the  command i s  automatically aborted. 

If no 

WSD FOR < subsystem name >. 

This command causes a tape copy of a subsystem t o  replace the 

current working version of the  subsystem. 

The subsystem must be stored on tape as a Save (Type 1) f i l e  the 

name of which, or a pseudonym f o r  which, must be the  name of the  

subsystem i t s e l f ,  e.g, ARPAS, DDT e tc .  

The action of" the command i s  t o  read the  subsystem from the  tape 

in to  the  use r ' s  program memory, then t o  t ransfer  the  core contents 

t o  the appropriate area of the  drum -- from which it may be accessed 

by other users.  
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(S1 5 )  TC. 

Cause6 a l l  teletype input buffers t o  be instantaneously cleared. 

It can resolve a system hang-up following from a malfunctioning 

teletype. 

(SYS) PSPAR 

Pr in ts  the current s ize  of the drum space pool, followed by the 

system's log of drum and tape t ransfer  errors. 

3.8 Subsystem Calls 

Any of a number of special  purpose TSS software aids, cal led 

"subsystems" can be requested simply by typing the name of the  subsystem 

as a command. The subsystems currently available are: 

Q;ED, W A S ,  DDT, CARP, AUTO-SEC, &AS, 'HELL', SNOBOL, LISP, 

T'RAC, CAL, FTC, FOS 

For f u l l  d e t a i l s  of ?.ny subsystem, the appropriate subsystem 

manual should be consulted. 

the  f a c i l i t i e s  offered by the  respective subsystems. 

We give here only a br ief  description of 

A reference t o  the  

corresponding TSS document i s  given a f t e r  each subsystem name. 

Q,ED (ARPA Doc. R15) 

This subsystem w i l l  absorb t ex t  input from any peripheral  and 

transform it t o  a f i leab le ,  i n t e rna l  format. 

as-you-type edi t ing as wel l  as extensive features  fo r  the modification 

of exis t ing symbolic f i l e s .  

ARPAS (ARPA Doc. ~ 2 6 )  

There i s  provision for  

This i s  the machine-language assembly subsystem f o r  the  SDS 930. 

It will transform a symbolic f i l e  consisting of a 930 machine-language 
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program i n t o  a binary f i l e  which can be loaded d i r e c t l y  t o  930 core 

(using the  loader i n  the DDT subsystem). 

mechanism f o r  expanding user-defined macros as wel l  as a large v a r i e t y  

of options which include the l i s t i n g ,  skipping and repeating of p a r t s  

of the  assembly. 

DDT (ARPA Doc. R11) 

It includes a powerful 

DDT i s  the loading a t d  debugging subsystem for SDS 930 programs. 

Binary f i l e s  prepared by ARPAS can be loaded t o  SDS core by DDT and 

executed under i t s  continuous supervision. Other f a c i l i t i e s  include 

interrogat ing and changing memory locations,  scanning memory f o r  the 

specif ied d i g i t  pat terns ,  inser t ing  patches and breakpoints and 

performing t races .  

CARP (ARPA Doc. R10) 

With a small mount of preparation, ARYAS can be used t o  assemble 

programs wri t ten f o r  the PDP-5 computer. Thus the extensive features  

offered by ARPAS f o r  SDS 930 machine language assembly a re  avai lable  

a l s o  t o  PDP-5 users.  However, the binary output produced by ARPAS i s  

not immediately d iges t ib le  by the PDP-5 binary loader and must be 

processed again t o  produce input sui ted t o  the PDP-5's 12-bits-per- 

word format. 

ARPAS and 'tbrns it i n t o  a form su i tab le  f o r  input t o  the PDP-5. 

CARP i s  the subsystem which takes the binary output from 

AUTO-SEC (ARPA Doc. R2) 

Is intended t o  assist i n  improving the  appearance of documents. 

I t s  input w i l l  normally be a symbolic f i l e  previously processed, t o  

ensure correct  content, by QED. 

the  layout t o  produce f i n a l  copy sui table  f o r  publication. 

AUTO-SEC can %hen be used t o  improve 
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Q,AS (ARPA Doc. R 6 )  

Provides the user with the basic machinery fo r  constmcting an 

on-line system for answering questions about some specif ic  f i e l d  of the  

use r ' s  choice, 

HELP (ARPA Doc. P4) 

As  an example of i t s  a,pplication we have t h e  subsystem . O .  

This i s  a question-answering service intended t o  obviate the  necessi ty  

of re fer r ing  t o  a manual t o  resolve any small d i f f i c u l t i e s  which a r i s e  

while using TSS. Questions about TSS may be put, v i a  the  teletype, i n  

f a i r l y  f r ee  format, conversational English. HELP may be entered from 

any subsystem and i s  then s e t  up t o  recognize and answer questions 

about t h a t  sub syst  eme 

SNOBOL (ARPA Doc. R 1 2 )  

Is a language whereby s t r ings  of alphanumeric characters can be 

manipulated. Specified s t r ings  can be input-output, scanned f o r  the  

existence of possibly broken sequences of characters with specified 

properties,  compared t o  be "greater than" or ''less than" one another; 

subst i tut ions,  reversal  and transplantation of groups of characters 

can also be done. 

numbers and some simple arithmetic may be done with them. 

LISP (ARFA Doc. Rg) 

Strings of decimal d i g i t s  may be interpreted as 

Is a general-purpose L i s t  Processing System. It can, with greater  

or l esser  efficiency, perform user-defined operations on any s e t  of 

e n t i t i e s  capable of being represented as l i s t s  e i ther  of other l i s t s  or, 

ultimately,  of a f i n i t e  number of distinguishable elements. 

which a;re recursive by nature, i .e. ,  i n  which the def in i t ion  Of a 

computable e n t i t y  involves the  e n t i t y  i t s e l f ,  are  pa r t i cu la r ly  susceptible 

t o  a%tack using LISP. 

Problems 
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TRAC (Comm. of ACM - Vole 9/No.3/M&rch 1966) 

The Text Reckoning and Compiling language i s  a user  language fo r  

control of the  computer and storage pa r t s  of a react ive telety-pe system. 

It consists of a machine independent language together w i t h  a generalized 

macro t ex t  processor which runs in te rpre t ive ly  t o  provide v e r s a t i l e  

interact ion capabi l i t i es  at run time. 

CAL (ARPA Doc. R23) 

The "Conversational Algebraic Language" allows numerical 

computations t o  be performed interact ively.  

calculations can proceed under the  conkinuous supervision of the user.  

F a c i l i t i e s  are  available fo r  compiling and running complete programs 

delivered i n  a s ty l ized  semi-conversational form, as well  as for carrying 

forward computations i n  short  steps with pr intouts  of intermediate r e su l t s .  

FTC (SDS Fortran I1 Ref, Man. and ARPA Doc. R7)  

That i s  t o  say, mathematical 

Is the  TSS FOR!I" I1 compiler. It i s  assumed tha t  the user i s  

Compiled program familiar with the  FORTRCW I1 programming language. 

from FTC i s  run under .... 
FOS 

The TSS FORTRAN I1 Operating System, which provides f a c i l i t i e s  for  

running and debugging FORTRCW I1 programs. It i s  possible t o  make 

references t o  the or ig ina l  Fortran code ra ther  than t o  the  sequences 

of machine code produced by the compiler. 

5.9 Priveleged Commands 

These commands are  not available t o  the  ordinary user. They are  

provided t o  a s s i s t  the ktaff  t o  interrogate and change the  s t a t e  of 
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TSS at a more basic l e v e l  t h  n tha t  of the normal user in te r face  

described i n  the preceding pages, 

invest igate  unusual occurrences and rescue the  system from any 

The comands a r e  provided t o  

morbid condition in to  which hardware o r  software f a i lu re s  sometimeS 

lead it. 

A l i s t  and br ie f  sumnary of the act ion of the commands i s  given 

below. Every one of them, except the l i s t ,  must be prefixed by the  

c c c. characters, S Y S 

NON DESTRUCTIVE DESTRUCTIVE 

EXECUTIVITY 

(SYS) DEBUG 

(SYS) ILIAD PAGES 

' (SYS) LFDBT 

(SYS) T'UDIR 

(SYS) PWIR 

(SYS) PPrn 

(SYS) PSMT 

(SYS) D W  PAGES 

(SYS) SAVE S m Q L S  

(SYS) GO TO 

(SYS) RFDBT 

(sys)  N U N M  

(SYS) SUDIR 

(SYS) SPMT 

(SYS) SSMT 

EXECUTIVITY < n >. 

If the  number, n, i s  negative, the use r ' s  "Executivity" status i s  

s e t  -- thereby allowing h i s  program access t o  cer ta in  special  TSS 

f a c i l i t i e s ,  i n  par t icu lar  a l l  the "exec-only" system subroutines. 

I f  n i s  posi t ive o r  zero, the executivity s ta tus  of the user  i s  

r e se t  -- thus rendering inaccessible those special  f a c i l i t i e s .  
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(SYS) DEBUG < n >. 

Resets the current memory s ta tus ,  s e t s  re label l ing f o r  the  

running monitor i n  the "program" map and enters DDT w i t h  the symbol 

tab le  from band < n > of the drum. 

have been s e t  up wi$h a symbol tab le  i n  advance (see (SYS) SAVE 

This band should, of course, 

SYMBOLS). 

(SYS) DUMP PAGES e m TO < n >, BAND e r >. 
{< r >, PAGE g s >. 

0 - < m,n - Q 7 re fe r  t o  page numbers i n  the  program relabel l ing,  

thus Pages 5 t o  6 r e fe r s  t o  locations 24000 t o  33777 inclusive. 

r i s  a drum band number (decimal) and s, i f  given, i s  a page number 

within the band (0 < I -  s Q 3) .- it i s  taken t o  be zero i f  not given. 

The contents of pages m t o  n of the  program relabel l ing are  preserved 

on the  drum, s t a r t i ng  a t  band r,page s and using as many subsequent 

drum pages as are  required t o  complete the t ransfer .  

of core are  unaffected. 

The contents 

(SYS) LOAI, PAGES e m > tQ < n> BAND < r >. i e r >, PAGE < s >. 

This reverses i&e action of (SYS) DUMP. Information i s  t ransfered 

from the drum t o  the specified pages of the program relabel l ing.  

Additional memory i s  assigned as needed. 

( SYS ) SAVE SYMBOLS ON < r >. 

DDT should be the  current subsystem when t h i s  command i s  given. 

8 K of I t s  action i s  t o  write D D T ' s  symbol tab le  on t o  drum band r. 

drum space i s  always taken, regardless of the  s ize  of the symbol table .  
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(SYS) GO TO < r >. 

This i s  intended f o r  t ransferr ing control t o  a new version of the 

system. 

The contents of d m  band r and the  f i r s t  2 pages of i t s  successor 

a re  t ransferred in to  the f irst  1 2 K  of r e a l  core and there  i s  a branch 

t o  location 24B. 

contain the  required new version of the system. 

(SYS) "AME "<fi le  name>" 

The specified 1 1/2 drum bands should, of course, 

AS <n 1 > a2> <n 3 > a4>. 

Sets the  f i l e  name i n  the f i l e  directory and attaches t o  it a 

4-word description block, whose contents are  the  oc t a l  numbers nl, 

n n respectively. r12J 3' 4 
(SYS) LF'DBT 

L i s t s  the  b i t  t ab le  fo r  f i l e  storage space on the drum. 

(SYS) RFDBT 

Invokes the  f i l e  directory clean up routine. 

This checks each entry i n  every use r ' s  f i l e  directory for  

meaningfulness and consistency. 

i s  a t o t a l l y  unrecoverable f i l e  directory - which i s  replaced by a 

newly i n i t i a l i s e d ,  empty f i l e  directory,  

Unrecoverable en t r ies  are  deleted, as  

The b i t  t ab le  fo r  f i l e  storage space on the drum i s  recomputed. 

(SYS) PUDIR. 

P r in t s  the en t i r e  user directory f o r  a l l u s e r s ,  

(SYS) SUDIR. 

Followed by a u s e r ' s  name. This allows each of the  7 locations 

i n  the use r ' s  user-directory data block t o  be interrogated and changed 

if required. 
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(SYS) TUDIR 

Prints  t h e  e n t i r e  user directory contents f o r  each user sa t i s fy ing  

a specif ied condition. 

The command accepts three o c t a l  number, a, b, c, separated by commas 

and terminated by a dot. 

w ( a ) ,  of i n t e r e s t  i n  each user directory description block. 

number i s  used t o  mask both w ( a )  and the t h i r d  number, c. 

The firs% number (0 < a < 6) indexes a word, 

The second 

!The name and 

- -  

user directory i s  pr inted for each user for which b h w ( a )  matches 

bAc . 
(SYS) P m  

Pr in ts  the  u s e r ' s  pr ivate  memory tab le .  All assigned pseudoblocks 

i n  the  u s e r ' s  pseudo-memory are  l i s t e d .  

(SYS) sm 
Set pr ivate  memory table .  This enables e n t r i e s  t o  be a r t i f i c a l l y  

set up i n  the users pr ivate  memory tab le .  

(SYS) Ern 
Pr in t  shared memory table .  

(SYS) SSMT 

Set  shared memory table .  


