










































































































































































































































































B. Fi Ie Copy Command 

DRAWING NO. 702489 
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This command permits single or multiple file transfer between peripheral devices and/or file 

storage. Options are included for selection, sequencing, formatting, and conversion of the doto 

records. The format is of the genera I form: 

TO 
COpy d(s)/fid(s), fid(s), ... jd(s)/fid{s),fid{s), ... j • •• OVER d{s)/fid(s) 

or, 

TO 
OVER d(s)/fid(s) 

COpy d(s}/fid(s), fid(s), ... jd{s)/fid(s), fid(s), ... j • •• 

COpy d(s)/fid(s), fid(s), ... jd(s)/fid(s), fid(s) I ••• j • •• 

where} 

/ 

COpy 

TO 

OVER 

d 

separates a devi ce from the fi les on that devi ce 

separates fi les on the same device 

separates devi ces 

introduces a device or file identification for input 

introduces a device or fi Ie identification for output 
'/ . 

�i�n�t�r�o�c�l�~�6�e�s� a file identification of an existing file to be overwritten 

represents device identification, has the form: 

device code [#reel no.][#reel no.H#reel no.] 

Reel numbers apply only for magnetic tapes. Absence of a reel number for a 

tape device implies scratch tape. Valid device codes are listed below. 

fi d represents fj Ie identification, has the form: 

na me [ -a c co un t [ -password] ] 

s represents specifi cations for-data encedi ngs, formats, modes, etc., has the 

" 

form:-
\ 

[opti on H, opti on] ••• [, opti on 1 
I 

Options may include any data encodings, data formats, device modes, record 

sequencing, and record selection listed below. Specifications given at �t�h�~� device 

level (d(s) ) apply for all files on that device. Those given at the file level (fid(s) ) 

apply only for that fi Ie and have precedence if a conflict occurs between the two 

levels. 
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When given a command of this type, PCl first checks for a destination device or fi Ie introduced 

by the TO or OVER command verbs. If found, the current destination device or file (if any) is 

closed and the new one opened for output. Files, of course are matched against the user1s i 

directory to insure OVER was used to introduce an existing fi Ie. The device(s) and/or fi le(s)1 

introduced by the COpy command verb are then opened for input one at the time in the ordE'~r 

given and copied to the destination. The destination device or file remains open until respecified 

(by TO or OVER) or pel is terminated (by END) so that more inputs (by COPy) are added to it. 

If Bk is applied during execution of a COPY, PCl responds with identification of the last fiie 

complete Iy' copied. 

1. Device identification Codes (d). These codes are used to indicate the II to II 

and "from ll devices. They include: 

CR card reader - files separated, by two successive ! EOD cards. 

C P card punch 

LP line printer 

ME interactive users console - input terminated by Bk from teletypes 

DC disc fi Ie storage 

L T labe led tape fi Ie storage 

FT free form tape - fi les separated by EOF mark 

PP paper tape punch 

PR paper tape - files are separated by two successive! EOD codes 

2. File Identification (fid). Fi les are identified by name, account, and password 
~, 

in that order separated by hyphens (-). The name (1 -31 characters) is requir~d whereas the account 

(1-8 characters) and the password (1-8 characters) are' optional. Thus, four forms of fi Ie identificatiol 

may be specified: name, name-account, name-account-password, and name--password. Absence 

of the account implies the current user's account. 

3. Data Encoding. These codes describe the source or destination data encodings 

to be expected or produced1 

E EBCDIC 

, H 110llerith 

A ASCII 
. ::: 

.... : ..... 
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4. Data Formats. These codes describe source or destination record formatting 

to be expected or produced. 

C Metasymbol compressed 

K Compact fi Ie structure (required by EDIT) 

X hexadecimal-dump 

BCD, BIN 

7T,9T 

PK,UPK 

5. Modes. These codes dictate device control modes for the devices indicated. 

BCD or binary mode - valid for card, paper tape, and magnetic tape devices. 

seven or nine track magnetic tape 

seven track binary tape packfng or unpacking 

SSP, DSP, VFC single, double, or variable format controlled spacing on line printer. 

6. Record Sequencing Insert'ion or deletion of sequence identification for output 

data records (error if on input side) is accomplished using this specification. Option include: 

CS (id, n, k) card sequencing in columns 73-80 where id is the identification (1-4 chora~ters), 

NCS 

IN (n, k) 

NlN 

n is the initial value, and k is the increment. The id is left-iustified in the field 

(73-80) followed by the sequence number right-justified in the same fi'eld. Pre­

cedence is given to the sequence number if overlapping occurs. 

no card sequencing - strips columns 73-80 from each output data record. 

number lines within.a Compact (Kitypei)file start-ing at n in sequential steps of 

k. Line numbers must be between 1 and 99,999. 

no line numbers - deletes line numbers within a Compact (K type) fi Ie. 

7. Record Selection This specification permits selection of the logical records to 

be copied by giving their sequential position within the fi Ie. 

X-v 

8. 

select all records whose position n"'in the file satisfies the following condition 

X~n9'. Multiple selections may be specified, e.g. X-V, U-V, W-Z. 

Selections do not have to be in sequential order. Maximum number of selections is 

10 for each input fi Ie. 

Valid Option Combinations Not all combinations of from and to devices, data 

encodings, modes, etc. are valid. Table I shows the valid options, the disallowed combinations, and 

the default provisions for the possible combinations. If a disallowed combination:is f,?und, an appro­

priate error diagnostic is given to the user. Execution of the command mayor may not contin.oe. 

depending on the severity of the error encountered (see language Syntax). 



CODES E 

H 

A 

FORMATS C 

K 

X 

MODES None 

BCD 

BIN 

7T 

9T 

PK 

UPK 

SSP 

DSP 

VFC 

SEQUENCING N one 

CS 
NCS 

LN 
. NLN ," 

I 

wher~ 
D default 

TABLE I 

FROM DEVICE 

C P D L F M 
R R C T T E 

D X D D D D 

X - X X X -
... D X X X ~:.: 

X X X X X -
-- - X X - -

- - - - - -

- D D - - D 

D - - - X ... 
X - - D D -
- - - X X -
- - - D D -
- - - X X -
- - - - X -
- - ~:--- - - -
- - - - - -
- - - - - -

- - ... - - -
- - - - - -
- - - - - -1 - - - - - -
- - " - - - -

~ 

X optional 
error, not available, ridiculous 

~D L 
C T 

D D 

X X 

X X 

- -
X X 

- -

D -
- -
- D 

- X 

- D 

- X 

- -
- -
- -
- -

D D 

X X 

X X 
X X 
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TO DEVICE 

F M L C P 
T E P P P 

D D D D X 

X - - X -
X ~: - ... D 

, 

- - - - -
- - - - -
- X X - -

- D - - D 

X - - D -
D - - X -
X - - - -
D - - - -
X - - - -
X - - - -
- - D - -
- - X - -
- - X - -

D D D D D 

X - X X X 

X - X X X 
X - X X X 

X X X - X X X 

~c EBCDIC to ASCII conversion for teletvoes is done 



9. Examples 

< COpy CR TO DC/A-0986-PLEASE Cr 

< \ I 

,'1 
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After receiving .thiscommarid pel opens a new disc fj Ie with name (A), 

account (0986), and password (PLEASE). Successive cords are then copied to this fife from the 

card reader unti I a double! EOD is encountered. 

< COpy LT#S7/B, C TO DC/B--PASS Cr 

< 

This example demonstrates a muftiple fi Ie copy. Files· Band C from labeled 
I 

tape with reel num~er 57 are ·copied in that order to a new disc fi Ie B with password PASS. Note 

that all files must b;e under the user's account (as specified at log on or on the lJOB card). 
I 
I 

i 

:5. COpy DC/ A(C) TO LP(DSP) Cr 

< 
j ., 

The disc fj Ie A under the user's accou-nt is uncompressed and listed on the Ii ne 
I . 

printer with double :spacing. 
I 

S COpy FT#73 TO DC/A (K, LN(5, 5)Cr 

< 
I 

PC L reads successive records from free form tape #73, assi gns line numbers 

starting at 5 in steps of 5, and writes them to file A on'disc in K format. 

~ COpy LT#205/S0URCE TO CP (CS (SRCE, I, 1» Cr 

< 

The label tape file named SOURCE on reel number 205 is sequenced and punched. 

The logical records were given sequence identification (SRCE0001, SRCEOOO~, ••• etc.) in columns 

73-80 

.. , 



. < COpy PRJPR,PR OVER DC/ALPHA Cr 

< 

~ ~ ... ' 
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Three consecutive fi les on the paper tape reader are copied over an existing 

file ALPHA under the user's account. Each file on paper tape terminated by a doubJe lEaD . 

.s. COpy FT#6(BCD, 7T, H}: TO LP(X) Cr 

,< 

In this case, free form tape #6 is a 7 track tape in BCD containi ng Hollerith 

coded data. Each record is read, converted to EBCDIC, and dumped to the line pri nter in 

hexadecimal. 

.s. COpy DC/A(K} TO FT(BIN, 7T, H}Cr 

< 

This example points out the use of a scratch tape. Line images stored on 

disc in K format are read sequentially, converted from EBCDIC to Hollerith, and written on a 

7 track scratch tape in BIN mode • 

.s. TO DC/N3 Cr 

.s. COPY DC/N 1 (20-30, 40-100), N2-1234-PASS(50-75} Cr 

< 

Sections of two fi les (N 1 and N2) are combined to form a third fi Ie N3. 

Records 20-30 and 40-100 of Nl followed by records 50-75 of N2 are copied in that order to N3. 

The user's account is assumed for fi les N 1 and N3, and N2 is from account 1234 with , 

password PASS. Note that the destination file was defined on a separate line. 



~ COpy DC(K)/SOURCE TO ME Cr 

10020 START LW, Rl AlPH~ 

10020 AI, Rl 5 

10030 CW, Rl BETA 

< 

• • • 
• • • 
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This command requested a Meta-Symbol source file on disc in K format be 

dumped at the user console. Note that the line numbers occupy the first six characters of each 

line. 

< COPY FT#7236 TO PP Cr 

< COpy FT#7236 Cr 

< COpy FT#7236 Cr 

< 

Three successive fi les from .free form tape #7236 are punched as one long fi Ie 

on paper tape. An end of file mark (two! EOO's)' wi II not be written on the paper tape until the 
I , 

devi ce is closed. 

~ COpy LT#5/A, 8, C; OC(I<)/O, E; FT#S TO LT#6#7/A Cr 

< 
~: ' 

This example demonstrates the multi-file multi-device capabilities of the 

fj Ie copy command. Fi les A, B, and C from labeled tape #5, fi les D and E from disc, and the 
\ 

next file on free form tape #8 are copied respectively to file A on labeled tapes #6 and tl7. 

Tape #7 is used only if #6 overflows. 'Note the format specification K holds for all fi les 

up to the next device id code (fi les D and E),. 
i 

C. Cata log Copy Comma nd 
I 

This command enables the user to copy his complete file catalog between disc and labeled 

tape. The command is of the form: 

\COPYALL OC TO LT [#reel no.] [Dreel no.] ['reel no.] 

or, 

. 'COPYAL,L LT [#reel no.] [#reel noJ [#reel no.]TO DC 
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peL copies all fi les under the user's account from the input device (LT or DC) to the output 

device (LT or DC). Files protected by passwords cannot be copied with this command. The 

Bk key will terminate execution of this command and cause PCl to respond by typing the 

identification of the last fi Ie copied. Consider the example: 

< COPYALL DC TO LT#3#4 Cr 

< 

All of the files given in the user's catalog are copied to labeled tapes #3 and 114. Tape'4 is 

used only if #3 overflows. The disc space previously occupied by this catalog of fi les can no~v 

be released for other use. 

To restore his fj Ie catalog, the user may enter the following: 

< COPYALL LT#3#4 TO DC Cr 

< 

This causes PCL to copy all the files from labeled tapes #3 and #4 to disc under the vser's 

account. 

D. Other Commands 

This group of commands provides for file deletion, directory listing, file positioning, 

and other manipulation and maintenance functions. 

1 • DELETE 

Fi les may be erased using this c,ommand, which ,is of the form: 

DELETE fid 

where fid represents name-account-password ",of an existing fi Ie. Following the entry of this 
\ 

command, a confirmation message of the form "DELETE fid?" is typed. The user may respond 

by typing IIYES" to confirm the operation or with anything else to cancel it. If YES is typed, 

the fj Ie is deleted and the disc space released. For example: 

< DELETE SOURCE--PLEASE Cr 

DElETE SOURCE-":"eL~ASE ?YES Cr 

S 
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Upon receiving this command, EDIT locates the fi Ie in user's directory and responds with the 

confirmation message. After the YES reply, the fj Ie SOURCE is deleted. 

2. LIST 

To list the account directory or Icbeled tape fj Ie names for a designated account I 
• 

the user enters a command of the form: 

LIST LT [#reel no.][#reel no.][#reel no.] , account 

or, 

LIST DC, account 

PCl scans the directory (DC) or tape reels (IT), listing the names of files encountered. 

Output is to the user's terminal in UTS or the line printer in BPM. Printing may be interrupted 

and the LIST command terminated with the Bk key. Consider the example: 

2. LIST IT#3#4,0986 Cr 

ALPHA 

SOURCE 

A 

B 

< 

labeled tapes #3 and 4 under account 0986 are scanned for existing fi les. Four such fi les 

are located and their corresponding names printed at the user's console. 

3. SPF 

This command allows the user to position input peripheral devices forward 

or backward a designated number of files. The co~mand is of the form: 

SPF device id ['reel no.l ,±n 

where device id represents one of the device identification codes IT, CR, FT, or PR, ± 

implies direction and n is the number of files to be skipped. If direction (±) is not given, 

forward (r:) direction is assumed. 



For example: 

.s SPF FT#2076, +2 Cr 

< 
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Free form tape #2076 is positioned forward 2 files. If an end-of-reel is encountered prior to 

completion, an appropriate diagnostic is given to the user. 

4. SPE 

The user may skip to just following the last fi Ie on labeled tape through the 

following command: 

For example: 

SPE IT [#reel no.] 

<: SPE IT#5 Cr 

< 

pel positions labeled tape #5 to jusf following the last file. The user may now add additional 

fi les to the tape. 

5. WEOF 

This command enables the user to write an end-of-file mark on output peripheral 

devices. The command has form: 

WEOF device id [#reel no.J 

where device id ;s any output device code excluding IT and DC. pel writes on(EOF on 

magnetic tape and double IEOD records on card and paper tape. For example: 

< WEOF CP Cr 

< 

This example causes PCl to punch two successive: ! EOD cards. 

6. REW 

A user may request that designated magnetic tapes be rewound using tOhe following 



command; i, 

REW #reel no~ [#reel no.l ••• [#reel no.] 

pel rewinds each tape in 'the order specified. For example: 

< REW #205#206 Cr 

< 
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Tape units currently identified with reels 205 and 206 ore rewound. 

7. REMOVE 

This command permits the user to request removal of tapes no longer needed 

and thus, release the tape unit for other purposes. The format is as follows: 

REMOVE Dreel no. [#reel no.] ••• [Dreel no.] 

Each tape specified is rewound and, upon completion, a dismount message is given to the 

operator. For example: 

< REMOVE #2075#2076 Cr 

< 

Tape units associated with reels 2075 and 2076 are rewound. Messages are given to the 

operator to dismount these tape reels. 

8. TABS 

This command sets listing tabs for the current output device as defined by 

the latest TO or OVER command. It is of the form: 

TABS ,[,c2]···[,cnJ, 
where c. represents column numbers of desired tab settings. PCl merges the settings into the 

I I 

current output deb. For the ME device, settings are transmitted to the COC routines which 

performs the actual tab simuJation in this case. Consider the example: 



I I 

< TABS 

< 

10, 19,37 Cr 
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1/\ ! 
Assuming Meta-Symbol source is being/copied to a listing device, this command sets the 

! 
appropriate tabs for this language, 

E. Termination of PCl 

In order to Close the current output file,. it is necessary for the on-I i ne user to i ndi cote 

when he has finished with PCl functions. The command END fulfills this requirement and also 

returns control to the UTS executive. Prior tq exiting, a termination message is given to 

the user. For example: 

< END Cr 

PCl PROCESSING TERMINATED 

1 

This command ClOSES. the current output file (if any) and causes. PCl to return to the executive 

command level. The Executive responds with Its identifying mark (J) indicating the command 

state. 

F. language Syntax 

The PCl control language is designed to be free form with a few restrictions imposed .. 
for simplicity in implementation'and use. These include: 

1. All commands must comply to the general format given in the definition. 

2. Blanks are allowed preceding or following an argument field. Imbedded 

bl~nks are not permitted. 

3. At least one blank must follow each command verb and must precede an 

imbedded command verb (TO, OVER). 

4. Continuation between input records is not aIlQw~~,.' (One command per line.) 

5. End of command i.s in~icated by a period (.) or by end of the input record 
'0". ••.. . . 

(col umn 80 for card input, .Cr or ~f for TTYt~)' '. 

6. An output device or file (TO, OVER) must be defined prior to or on the same 

line with COpy command. COPYAll, END, TO, or OVER commands terminate 

the current output specification. 
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Each command is edited for compliance to the above rules and is checked against Table I. 

The user is notified of all errors (including I/O errors) through appropriate diagnostics. 

A severity leve I of 1, 2 or 3 is attached to each error and has the followi ng effect on the 

execution of the command in question. 

- \wcsrntng, require 11$011 confirmation from on-line user, continues execution 

for batch user. 

2 - invalid syntax or I/O error, 1'erminate execution of command, but continue 

syntax edi t for both on-I i ne and batch users. 

3 - format error, terminate command, revert to command state for on-line user/ 

read next command card for batch user. 

The maximum severity encountered for a command is displayed following diagnostic output. 

For example: 

5. COpy CC TO DC/A Cr 

INVAUD DEVICE 

SEVERITY 2 

< 
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INDEX TO PCl COMMANDS 

COpy copies device{s) and/or fjle{s)6~ER device or file 

COPYAlL 

DELETE 

LIST 

REMOVE 

REW 

SPE 

SPF 

TABS 

WE OF 

copies file catalogs between disc and labeled tape 

deletes a fi Ie 

lists fi Ie names from account directory or labeled tope 

removes reels from tape units 

rewinds tape reels 

spaces to end of last fi Ie on labeled tape 

spaces device forward 01' backward n fi les 

set tab stops fatr output 

write end-of-fi Ie on device 
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X. Loading of Program s (LINK) 

rABLE OF CONTENTS 

INT~ODUCTION 

LOAD MODULE STRUCTURE 

A. Program 

1 . Pure Procedure 

2. Data or Program Context 

3. COrnIllon 

4. DCB's 

5. Public (core) Library 

6. System Library 

B. Global Sym.bols 

C. Inte rnal Symbols 

SYMBOL TABLE FORMAT 

THE LINK COMM.AND 

A. Load Module Symbol Tables 

B. Merging Internal Sy.mbol Tables 

C. Library Search 

D. Display Options 

COMMANDS WHICH INITLt\.TE THE LINK SUB-SYSTElvI 

A. LINK 

B. RUN 

C. CALL LINK 

BREA~ Key 

Index. to, L~~K CO:rnp1aIl,ds and Option~ 
.'~ : t/'; 

Pa;e 

150 

153 

153 

.~ (:>.~ 



INTRODUCTION 
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LINK is designed to construct a single entity called a load ITlodule (Ll\,f). _'""- load 

module is an executable prograITl formed from relocatable object modules (RO!vf' s i 

and/ or library load modules (LM's). ROM's are representations (of program. 

and data) that are generated by a processor such as Meta-Symbol or FORTRA.N. 

The on-line user has, at the executive level his choice of constructing a load 

module (LINK), loading into core a previously constructed load lllodule (LO.AD), 

starting execution of the loaded LM (START), or corn.bining the above steps (RUN). 

RUN is used either to load and start execution (LOAD-STAR T) or it is used to Ih:k t 

load and start execution, (LINK-LOAD-START) see PART VI TerrninalExecutive 

Language (TEL). A library load module is a single entity formed from relocatable 

object mop-ules which is constructed in such a manner that it ll1ay be combined' 

witr other ROM's or library load modules. LINK is a one-pass linking loader 

(reads each input rpodule onc e) :m,aking full use of the mapping hardware. 
/ ' , 

LINK is not an overlay loader. If the need exists for overlays the user must call 
, . 

on the overlay loader by entering a job in the batch stream. At a later time a 

simple chaining feature will be added to LINK to provide a siInple form. of oyerlay. 

In order to form a load module which may later be combined with other load rnodules 

or ROM's the load module 'rn.ust be of one protection type. _-\ progranl of n1.ixed 

protections type may not be corn.bined. 

Object programs consist of one or more program sections. Sectioning is the 

arbitrary grouping of areas of a prograITl into logical divisions, such as specifying 

one section for the ITlain prograITl, one for data, ?ne for literals, etc. Furthermore 

with :meITlory map and/or write locks, program sectioning enables the progran"L."TIer 

to designate the ITlode of protection he wishes to have for the progranl divisions. 

The access protection features are: 

.. read, write, and access pennitted (data) 

- read and acces s pe nnitted (pure procedure) 
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7 / " ,r 

... read only permitted (static data) 

... no acce s s. re ad, or write pe rmi tted (no acce s s) 
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LOAD MODULE STRUCTURE 

A load module (LM) formed by LINK may be throught of as being comprised 

of three parts: A. program, B. global symbols, and C. internal sy:mbols. 

A. Program. 

The program. may be sectioned into the f~l1owing parts: 

1 . Pure procedure ... This section of code has read and 

access protection is generated by the 

com.pilers and assemblers as control section 1 . 

2. Data or program. context - This section of code has read, 

write and acce s s protection and is gene rated 

by the cbmpilers and assemblers as control 

section o. 

3. Common - This is blank GOMMON and is generated by' 

compilers and assen1.blers as a dunu···ny section 

with the nam.e F4:COM. The size of blank 

COMMON is determined by largest size 

declared. 

4. DCB's .. A Data Control Block is a table containing the 
; . 

information used by the lvlonitor in the periorI11.ance 

of an I/O operation. LINK will construct a DeB 

corresponding to each external reference \~rith 

names beginning wi.th F: or ~1:, or i.t \vill satisfy 

these references from. a standard set, allocated 

autom.atically·£or each on ... tine user. 

The standard set of DeB's will be defined in a later 

document along with the information COI,taineq. L""1 the 

job information t9-bl~ :·(.~IT)I.:' ~~·~~.d:'.co,~~~xtareas ior 

, t~~' }mbli'c' library .~~·4:':~:·t~'~:~l~,;~~:;~~;~~eEis~r·~··;··':~ndotheX' 
1 • '. ~ '.. .• 

UTS'$"t~~.dar4s.·. DCB's constructed by LINK will be 
.. . 
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twenty-two (22) words and will contain default 

assignments. Additional words are generated 

allowing space for a file name, account nunlber, 

pa$sword, input serial nUInbers and/ or output serL=.l 

nwnbers. The exact nmnber of additional words 

and what defaults will be assUlned is to be specified 

in the same docrunent. In those cases where the 

DCB's constructed by the loader do not fit the use r' s 

needs the user may define his own. Vlhile allocat~ng, 

constructing and combining DeB's, LINK will always 

guarantee that each DeB will be contained \vithLYl a 

page. This allows the operating/system to access 

DeB ' s in eithe:r mapped or urunapped mode. 

5. Public (core) library - Each installati.on will have the ability 

to define a set of reentrant sub rou tine s which to ge the r 

constitute the public c ore -library. The reent:.-ant 

portion of the core library is sha red a1llong use rs 

(on-line, batch, and real-tilne), thus s.aving physical 

core Inemory and allowing for Inore efficient sy-sten: 

operation. The user dependent data for each core 

library routine is alloca,ted by LINK at a ii."Ced 'virtual 

address. Thus, the public library is constructed 

in two parts: reentrant procedure and direct access 

context data (i. e. in fixed virtual rnen1.ory). By 

forIning the library in this manner a speed advantage or 
from 5 to 20 perce~t oyer push-down storag~, re-entrancy 

can be obtained. . "," 

6. System library,~·· The' systenl library, n'1uch'the"sanle as the public 

,co:t:~"'librarYJ is constructed in two'parts: reentrant 
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procedure and direct access context data. Routines 

which are obtained from the system library becoIne 

part of the user's program and are not shared. The 

speed advantage is still maintained by providing a 

library which accesses a data area in fixed virtual 

memory. 

The difference between the Public Library and the 

System 'Library is that every indiVidual user pays 

core for each System Library routine used while on1r 

one instance of the Public Library is required no 

matter how many are using it. In the Public Library, 

however, use of just one routine requires core for 

the whole package. The Public Library contents \\,.i11 

be specified and built at SYSGEN time. 

While performing the link process, a global synlbol table is const.ructed. 

This table is a list of correspondences between syrnbolic identifiers 

(labels) used in the original source program and the values or virtual 

core addresses which have been assigned to them by LINK. The global 

symbols identify objects (DEF' s) within a module which may be referred 

to (REFed) in other modules .. This.table·~s~,q.v;aq)able to DELTA, for 

use in debugging, anQ.:~q .. pYMCQN. 
.II , •• 

4 .. 

C. Internal Symbols 

An internal symbol table is a list of correspondences similar to the 
,. 

global but which applies solely within the module. Each internal sy-rnbol 

table' constructed by LINK is associated with a specific input nlodule 

and identified by the module's file name. The internal as \vell as the 

global symbol tables are created for use by the debt:tg processo:rs, 

such a.fPp;~.LT.A. The user has the ,a~~ll~yunde:r;:DE.L.TA to defin~ 
, "., 

which se't"~[ internal sym.bols al"e to be used':~9:?i:,~.~;"~~~fi.C"d~1)p.ggm.g 
activitie s ~ 
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As has been mentioned above, the main usage of symbol tables are by DELTA. 

DELTA allows the user to reference both internal as well as global symbols 

in the debugging of programs. The user operates on his object programs as 

formed by the loaders, together with the tables of internaland global s~~nlbols 

accompanying them in what appears to be assembly language symbolic. 

Both global and internal symbol tables, as formed by LINK and used bY' DEL T_-\. 

consist of three word entries. Symbolic identifiers (labels) are lin"lited to seven 

(7) characters plus count. Symbols originally longer than seven are truncated 

leaving the initial characters l although the character count is retained. SYlllbols 

which are identical in their first seven characters and are of equal length occup~­

one position in the symbol table. The value or definition for nlultiply defined 

symbols is the last one encountered during the linking process. Each s~ ... nlbol 

entered into the table has a type and internal resolution classification. The 

internal resolution types are; byte, half-word, word, doubl~ word, and const2.:1t. 

The following is a list of the symbol types which are supplied by the object· 

language and maintained in the symbol table: ins truction, integer, EBCDIC :ext 1 

short floating point, long floating point, decimal, packed decimal J ana hexadeci:11.al. 

In order to provide internal symbols definition together with internal resolution 

and type classification, the relocatable object language will be augn1ented. This 

means that the compilers and assemblers must be changed in order to pro\-ide 

this facility. In addition, existing loaders must be modified in order to process 

the changes in the object language. The required additions to the object lan~na~t:' 

and the exact symbol table format will be detailed in a separate docu111ent. 

THE LINK COMMAND 

The LINK command nlay appear both as an executive comn1and (in TEL) or it 

may appear as a direct command to the LINK processor. All operations that can 

be performe~ under the LINK executive command can be performed under the 

sub-syst~m. The,. no~~tJ.?J)~a'nd conventions for specifying the reteI?-t.ion, deletion, 

and :nergi.ng OL\rt~r.~,~i:.s.y~n)~oJ~ .. "a~e. t~e same. 
'. '." .. 

Th~': mO,st<commonplace LINK commands are of the form:·.· 

'LINK mil, m.£l,... ON 1m (on a new file) 

LIN'Kmfl, mfl,... OVER 1m (over an existing file)' 
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LINK mil, mn, ... (on a temporary file for sub­
sequent loading) 

mfl 

1m 

specifies the load module or relocatable object 

module name and is represented by file name, 

account and password (in this order) separated 

by hyphens. In the absenc·e of account and/or 

pass word, the log -on accounting identification is 

used. A dollar sign '$' n1ay be llsed to designate 

linking of the most recent cOlnpilation or as sell1bly. 

s pecifie s the name (file identification) of the load 

module to be created by LINK. 

Optional specifications on the LINK command control: 

A. Load module symbol tables 

(I) / (NI) The parenthesized letter s "NI" preceding an input 

module's fUe identification specifies that no internal 

symbol table is to be constructed; the parenthesized 

letter "I" specifies that an internal symbol table is to 

be constructed. The "I" or "NI" option holds for all 

subsequent modules mentioned in the cOl1unand u"ntil 

the occurrence of a new specification. In the nbsencc" 

of any specifica~ion "I" is assumed. 

Example: 

LINK A, (NI) B, c, (I) D ON E 

This command specifies that a load n10dule E is to be 

created for execution from files A, B, C, and D. (By' 

implication, the public library and systen1 library' are 

to be searched to satisfy any external reference s.) 

Internal symbol tables are to be created for file A anCt 

D but not for files Band C. The global symbol table 

is always retained. 
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B. Merging internal symbol tables 

(mn, ... ) LINK may be instructed to merge the internal symbols 

of several files by enclosing the files in parentheses. 

Only one level of parenthesized nesting is allo\'Oed. 

Example: 

LINK (D, A) (NI) B, C, ON E 

This command specifies that no symbol table is to be 

constructed for files Band C and the internal synl.bols 

for files D and A are to be rnerged. The internal s\-nl.­

bol table will·be identified by A.. The identification gh-en 

to the internal symbol table will be that of the last input 

module specified in the rnerge. 

When a load module containing separate internal. s~rlll-

bol tables is itself linked, LINK will merge all the tables 

under that module I s name 0 

C. Library search 

; lid, lid.' .. 

(L) 

(NL) 

specifies the libraries which are to' be searched for 

program references which have not yet been 'satisfiel-i. 

Libraries are identified by account. TheHst of lib::-ar\­

accounts separated by commas is appended to the LI:\K 

command following a semicolon. In the absence of any 

other spec,ificatioQ-s the public liqrary will be seqrched 

followed by the UTS system library, any user specifica­

tion eliminates these searches unless requested by the 

user. 

specifies that the public and system libraries are to be 

searched to satisfy external reference.s which have not 

been satisfied by the program. 

specifies that a library search is n,ot. req~este4.' 



D. Displays 

(D) 

(ND) 

( C) 

(NC) 

. (M) 

(NM) 
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s pecifie s that at the completion of the linking proces s 

(including searching libraries, if specified), an 

unsatisfied internal and external symbols are to be 

displayed. The unsatisfied symbols are identified as 

to whether they are internal or external and to which 

module the y belong. 

specifies that the unsatisfied internal and external SYll1bo~s 

are not, to be displayed. 
\ 

specifies that all conflicting internal and external syn1bols 

are to be displayed. The syrnbols are displayed with their 

source (module name) and type (internal or external). 

specifies that the conflicting symbols are not to be displayed. 

specifies that the loading map is to be displayed upon 

completion of ~_h~ linking process. The symbols are 

displayed by source with type resolution, and value. 

specifies that a load map is not to be displayed. 

The default specifications for the linking process are D, C, NJ\1, and L. Anv 

specifications stated or implied hold over subsequent LINK comn1ands. 
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The LINK sub .. system may be called as a subroutine or it may be called directly 

as a processor. 

A. LINK 

LINK is called as a subroutine when TEL receives a LINK cOl1."lmand. In this 

mode the information and specifications supplied on the LINK comn'1and are 

assumed complete. Therefore, the sub-system will have little or no interaction 

with the user. 

The speci£ied input modules are linked "vUh or without library modules as 

specified and, if specified, a map is displayed. The user is notified \vhen the 

operation is complete by the executive system (TEL). The sub-system (LINK) 

returns control and TEL requests further commands from the user. 

Example: 

.l LINK (ND) (NC) A, B, C 

DONE 

If, when called as a subroQ.tine, LINK has any need to request inforn1ation 1ron1 

the user, it will identify itself, identify the problem, and then prompt for input 

as follows: 

LINK HERE 

(problem identified) 

In all subsequent requests from LINK only the problem and prompt character 

are displayed. 

B. RUN 

The LINK sub-system is called as a subroutine when TEL receives a RUr\ 

command~ .' In this mode ~nformation and sp~cifications supplied on the RUN 

comman(r:a~·e a~'sumed complete. The sub-system normally has no interaction 

with the user • 

. ' J . * : is LINKs prompt 'character" 
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The two forms of the RUN command that may be presented to the executive 

system (TEL) are: 

RUN 

RUN mlf" mlf" .•• 

The first form is used to link, load, and start the result of the last major 

operation (assembly, compilation or linkage). 

If the last major operation was a linkage, the sub-system (LINK) is not needed 

and will not be called. However" if it was an as sembly or compilation, LI);K 

is called as a subroutine. The second form is used to link, load, and start execu..: 

tion of a set of modules. All options of the LINK command may be exercised 

in the RUN command. 

Two options may appear on the LOAD and RUN commands 'which do not appear on 

the LINK command. The options are "NG", and "S". The "S" option allo\vs the 

user to specify when copies of the internal symbol table s associated \vith aLlYl 

are to be carried along with the loaded LM. Normally" the internal s'yrnbol 

table s are not "loaded". and global symbols are "loaded" unle s s turned off by 

the parenthesized letters "NG". 

e. g. , 

RUN (S) (I) A, B, (NI)C 

T~is example requests that files A, Band C are to be linked, loaded, and 

started. Internal symbols for the first two only are to be kept \vith the resulti::g 

load module; all internal symbols kept with the load module ~re to be "loaded!1 

with it. 

c. LINK called as a processor 

,The sub-system is called directly by using the command CALL LINK. The notatior~ 

land conventions for input files and retention, deletion, and merging of internal 
I 

~symbol tables remain the same. The main advantage as a processor is that of inter-

action. It allows the user to link more modules, search more libraries and in 

general the user has more control over the linking process. In addition to the 

LINK command the sub-system recognizes the commands: OUTPUT, SEARCH, 

LIST, QUIT andcEN,Do 
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Specifications governing the displays and library searches are given imIllediately 

following the LINK command verb in the forn1. of a parenthesized code or list of 

codes. 

(D) 

(ND) 

(C) 

(NC) 

(M) 

(NM) 

(L) 

(NL) 

specifies display unsatisfied internal and external references 

signifies don't display internal and external references 

signifies display all conflicting identifiers 

signifies don't display identifiers 

signifies display the loading map on completion of the linking 
process 

signifies don't display loading map on completion of the linking 
process 

signifies search the public and systen1. libraries for unsatisfied 
program references 

signifies don't search the public and systern library for unsatisfied 
program references 

The default specifications are D, C, NM, L. Specifications hold oye r sub­

sequent LINK comn1.ands until changed. 

1. OUTPUT 

Specification of an output file instructs LINK to complete any pre\rious 

link process and initiate a new one. The previous output module, if any, is 

closed and saved for future loading. 

As a processor LINK will not initiate any linking until an output file has been 

.identified. The user may specify an output file by the LINK command. 

LINK mfl ON lrn (new file) 

LINK mil OVER 1m (old file) 

All commands are analyzed for validity. If any discrepancies appear,' th'e 

user is informed and LINK requests that corrective action be taken. 

2. LIST 

At any time prior to completing the linking process the user n1.ay request 

optional displays to be listed on the printer, file, or tern1.inal. The format of 

the LIST command is: 
LP (printer) 

LIST (loading map, et al) ON file 

ME (terminal) 

The default specifications are D, C and M. 



3. SEARCH 

DRAWING NO.,' '702489 

SHEET /(/.c} OF' / ... '1 Cit' 

At any time prior to the completion of the linking process the user may 

request LINK to search his own and/ or system and public libraries to resolve 

unsatisfied external program references. The format of the SEARCH command 

is: 

SEARCH 
(L) 

(NL) 
lid, lid, lid ••. 

4 •. QUIT 

At any time prior to the completion of the linking process, the user may 

request LINK to terminate. Termination results in the release of all core and 

disc space allocated as the results of the linking process. 

5. END 

The linking process is terminated with the END command. This command 

instructs LINK to close and save the current output file, if any, for future 

loading .. 

Example: 

CALL LINK 

LINK HERE 

.. LINK (ND) (NC) (NL) A, B ON JED 

""' LINK C 

SEARCH CH (L) 

LIST (M) (C) (D) ON JOE 

END 

:OONE 
J 

In this exa~ple the output file is JED anti input modules A and B are linked. No 

display has been requested. Input module C is then combined \~ith A and Band 

the ,sysl~er:n library is searched. Then, the user requests that the map, conflicting 

and urisatisJie~d symbols be listed on file JOE. The LINK session is concluded by 

the command END and control is returned to the executive. 
'j' 
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Despression of this key causes LINK to terminate whatever it h~s'been doing 

as soon as it can; however, this signal is ignored if given by the user \vhile h'e is 

typing in a command. Usually, LINK will type 

REVOKED 

as soon as it honors the break. However, if engaged in linking a module or 

searching a library, LINK will finish that operation and then tell the user ho\\" 

far it has gotten. For example I if working on the command 

LINK A, B, C, D 

and interrupted while working on file B, LINK will finish linking B and then 

type 

DONE THRU B 

If actually finished with a command before honoring the break, LINK will simple 

behave as it usually does' after finishi~ng a command. If called as a sub-system, 

LINK will return controi to the user after typing its identifying mark; if called 

as a sub -routine, LINK will notify the exec that it has been interrupted, \vithout; 

typing anything at all (TEL will tell the user that the command has been revoked). 

INDEX TO LINK COMMANDS AND OPTIONS 

COMMAND OPTIONS 

LINK 

D/ND 

CINC 
-l I 

M/N1\1 

LINL 

IINI 

OUTPUT 

none 

LIST 

DIND } DINC 

MIMN 

/ 

' . / 

MEANING 

Specify the linking proce s s 

Display or don't display unsatisfied internal 
and external references 

Display"or don't display conflicting identifier 

Display or don't display loading map 

Search or don't search the public and system 
library 

C'onstruct or don't construct internal sumbol 
table s 

Specify the LM file. 

Specify display options to be listed on printer, 
file or terminal 

Same as link. 



SEARCH 

END 

RUN 

L/NL 

None 

D/ND 

CINe 
M/NM 

L/NL 

I/NI 

NG 

s 
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Specify which librarie s are to be used in 
satisfying unsatisfied references 

Same as LINK 

Specifie s the end of a linking proce s s 

SpecUie s to link, load and start execution 

Same a sLINK 

Do not load the global syn"lbol table \vith the 
load ITlodule 

Load internal symbol table s \vith the load module 
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INTRODUCTION 

This document describes the calls for service by user programs, their operation and restrictions 

in the UTS environment. All facilities and processors now available as BPM services remain 

available to the batch user in UTS. Some UTS facilities are provided solely for on-line use, 

while others are available only in batch. 

New and modified services allow the user to get and free core storage -- both in the old ways 

from must above his program area and from common storage and in a new way by specifying the 

virtual address of the desired core. 

New services are provided to a) allow communication and memory protection changes when 

transferring between a user program and system processors, b) set up a "prompt" character with 

the terminal I/O routirles which wi II be typed wh~never input is requested, and c) control the 

character translation and end-of-message indication tables in the terminal I/O routines. 

Some of the current CAL IS behave differently when called by an on-line user. These differences 

ar$ outlined. 

The Monitor service CALis are listed by the restriction in usage -- on-line, batch, or real-time, 

and for convenience in numerical order. 

The standard assignments to devices of the system operational labels are listed in the final section. 
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The Monitor provides two forms of memory management which allow the user to manipulatH his 

core 'memory area assigned to data. They are: Relative allocati·on and Specific allocation. 

Relative allocation allows user data to be extended from the top or bottom of core. Memoty 

may be extended from the highest availab Ie virtual page above the user's current allocation to 

the lower limit of the user's common dynamic area. The pages obtained in this manner are 

called dynamic pages. Memory may also be allocated from the highest available virtual page 

down to the upper limit of the dynamic area. The pages obtained in this manner are called 

common dynamic data. The memory management routines do not permit overlapping of dyncinic 

and common dynamic memory. 

Installation parameters set at SYSGEN time and modified by operator KEYIN'S separately 

regulate the amount of core storage available to on-line or batch users. 

Specific allocation allows user programs to request or release any virtual memory page between 

the first available virtual page and the last available virtual page, but the two forms of memory 

management may not be used within the same :program (ot the same time). A sample virtual 

memory layout is shown below. 
I' 

Job 

Monitor 
dynam i c data 

l' 
first 
available 
virtual 
page 

) 
common dynamic shared 

data <\ processors. 

;% . . /-' 
/ // 

./ / / 

avai lable 
virtL:a I 
page 

Seven monitor service calls described below allow user manipulation of memory. They are divided 

into two groups: 1) CAL's analygous to BPM memory requests for getting and freeing dynami c and 

common memory, and 2) ·New UTS CAL's which request and release specific virtual memory pages. 

The user must confine his memory request to either group 1 or group 2 with an error resulting from 

mixed usage. A single program may use both groups of allocation commands so long as all memory 

is re leased to the mon itor between command groups. 
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M:GL The G L routine is used to obtain the absolute hexadecimaladdressas of common 

dynamic core storage. The lower limit is returned in SR.l and the upper limit, in SR2. 

The M:G L procedure ca II is of the form 

M:GL 

Ca lis generated by the M:G L procedure have the form 

CAL1,8 FPT 

FPT is the address of a word as shown below. 

1 X'OB' 10------------- 0 

o 7 8 31 

B. Get Common Pages 

M:GCP The GCP routine is called to extend the lower limit of common dynamic storage 

by a specified number of pages. If the required pages are available, condition code (i. e. , 

bit 1 of CC) is set to '0. If the reguired number of pages· are not available, condition code 1 

is set to 1 and the number of pages actually available is returned in SR 1. In either case, SR2 

contains the address of the first avai lab Ie common page (lowest address va lue). If specific 

allocation is in effect, SRl and SR2 will be set to zero and eCl is set to 1, that is the request 

is denied. The M:GCP procedure call is of the form 

MGCP pages 

Pages specifies the number of memory pages by which common dynamic storage is to be ex­

tended. 

Ca lis generated by the MGC P procedure have the form 

CAL1,8 FPT 

F PT is the address of a word as shown be low. 

I X'OC' \0--01 Number of pages required 

o 7 8 14 15 31 
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M:FCP The FCP routine is called to free a specified number of pages from the loy~~r. iii 

of the current dynamic common storage area. The freed pages, are not available for':use by 

the user's program (access protection is set to 11) and any attempt to use freed pages wi II 

resu It in a trap. 

If the specified pages are not part of the user's dynamic storage area, or if in specific 

allocation is in effect, no pages are affected and condition code 1 is set to 1; otherwise 

it is set to O. 

The M:FCP procedure call is of the form 

M:FCP pages 

Pages spec ifies the number of pages to be freed. 

Calls generated by the M:FCP procedure have the form 

CAL1,8 FPT 

F PT is the address of a word as shown be low. 

I X'OD' 10---0 1 Number of pages to be freed 

o 7 8 14 15 

D. Get N Pages 

M:G P The G P r~utine extends the dynamic area of core storage that may be used b), 

3 

the user's program. If the specified number of additional pages of memory are available, 

CC1 (i. e., bit 1 of the CPUls condition code register) is set to 0 and the access protection 
\ 

on the allocated pages is set to 00; otherwise, CCl is set to a land the number of availabl 

pages is returned in SRl with th~ access protection set to 00 on those pages allocated. In 

any case, SR2 contains the address of the first avai lable page. If specific allocation is in 

effect no allocation is made: SRl and SR2 are set to zero and CCl is set to 1. 

The M:G P procedure ca I!' is of the form 
~ 

M:GP pages 

Pages specifies the number of additional pages requested. 

Calls generated by the M:G P procedure have the form 

CAL1,8 FPT 

FPT is the address of a word as shown below. 
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Number of pages required I 
~0--------~~------------~~1~5--------------------------:----~3f' 

E. Free N Pages 

M:FP The FP routine frees a specified number of dynamic pages from the high end of 

the area of core storage that may be used by theuser's program. The pages fre~d are no 

longer avai lable for use by the user's program, and an attempt by the user's program to 

access any of the freed pages wi II result in a trap. If the specified pages ore not port of 

the user's dynamic storage area or if specific allocation is in effect, no pages are affected 

and condition code 1 is'-;set to 1; otherwise, it is set to O. 

The M:FP procedure call is of the form 

M:FP pages 

Pages specifies the number of pages to be freed from use ,by the user's program. 

Calls generated by the M:FP procedure have the form 

CAL1,8 FPT . 

F PT is the address of a word as shown be low. 

10---0 1 
Number of pages to be freed I X'09' 

o 7 8 14 15 

F. Get Virtual Page 

31 

M:GVP The GVP routine' is called to make a virtual page of memory available to the 

operating program. If the requested page is in use, or if physical memory limits have been 

exceeded or if rela'tive allocation has been used, no pages are a,ffected and condition code 

'1 is set to 1; otherwise, it is set to zero and the monitor sets the access projection to 00 on 

the requested virtual page. 

The M:G VP procedure ca II is of the form 

M:GVP virtual address 

Virtual address speclfies the address of the first word in the virtual page desired. 

Calls generated by the M:GVP procedure have the form 

CAL 1,8 FPT 



F PT is the address of a word as shown be low. 

I X'05' 

o 7 8 14 15 

G. Free Virtual Page 
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Virtual Address 

M:FVP The FVP routine is called to free a specified virtual page of memory. If the 

page to be released is not a data page, or if relative allocation is in effect, no pages ore 

affected and condition code 1 is set to 1; otherwise, it is set to zero and the Monitor sets 

the access protection to 11 (no access) on the released virtual page. 

M :FVP procedure ca II is of the form 

M:FVP virtual address 

Virtual address specifies the address of the first word on the virtual page to be released. 

Calls generated by the MFVP procedure have the form 

CAL1,8 FPT 

F PT is the address of a word as shown below. 

Virtual Address 

31 

10 X'05' 
7 8 14 15 31 



NEW UTS SERVICE CALs 
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Three new calls have been added to UTS in order to provide setup of'commu'nication with 

the DELTA debugger, and the terminal I/O handler. They may only be issued by on-line 

user's program and are ignored if issued by a batch program. ' 

A. Set DELTA Breakpoint 

Communication between the user's program and the DELTA debugger is via the M:DELTA 

routine. Prima"ry use is by DELTA in planting calls to itself in the user1s program in response tc 

instruction breakpoint requests. On execution the monitor stores the PSD and general registers 

in a 19 word block of user's memory (on a doubleword boundary) and places a pointer to that 

block in register 1. The Ic;>cation given in the FPT is then entered. Return to the user's 

program is via the TRTN routine. 

The M:DELTA procedure is of the form 

M:DELTA address 

Address is DELTA's breakpoint entry location. 

The calls generated have the form 

CAL1,8 FPT 

FPT is the address of a word as shown below. 

I X'OF' 

o 
J: ------1: t 

B. Set Prompt Character 

DELTA breakpoint entry 

31 

The on-line user's keyboard is proprietary: either he has control for purposes of input or 

UTS has control for carrying out requests and for purposes of output. Who or what is 

controlling the keyboard must be made clear at all times. On-line processors are assigned 

a prompt character which is issued to the user whenever control of the terminal is returned 

to him for input. This allows the user to know at all times to whom he is talking; who talked 

to him last and when he can type. A user program may set the prompt character to key his 

input requests if he wishes. Ordinarily when the control is turned over to the user a null 

prompt is assigned. 



Current: assignment of prompt ,characters is: 

'"Monitor 

Edit * 
PCl < 
LINK 

BASIC > 
Assembler + 

FORTRAN $ 

DELTA bell 

SYMCOM 

FDP / 
user null 
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M:PC The Set prompt call allows the user1s program to set the terminal prompt 

character (identification mark). This prompt character if non null, will be output (usually 

at the left margin) whenever input is requested from the user's terminal (UC device.) 

The procedure ca II is of the form 

M:PC character 

I' 

I! 

Character specifies the EBCDIC prompt character {identification mark) which is tp be 

associated with the user. An EBCDIC 00 (Null) means no prompt character is desired. 

Calls generated by the M:PC procedure call have the form 

CAL 1, 1 FPT 

FPT is the address of a word as shown below. 

I I I
' EBCDIC: I 

X l 2C' 0 ------------- 0 Prompt Characte~ 
~O--~----~7~8~----------------------~2~3~~24~--~--------~3~1 



c. Change Terminal Activation and Translation Table 
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Translation of characters appearing on'the user terminal input lines to the EBCDIC ihternal 

Sigma 7 standard, translation of EBCDIC to the proper output form for the temlinol, and the 

determination of which characters are to be considered end-of-message or activation charact 

when received are all controlled by tables resident in the cac I/O handling routines. A 

Monitor CAL allows the user to switch among the tables available in the system. 

The procedure is of the form: 

M:CT n 

n specifies the number of the desired table 0 < n < 5. 

The procedure generates a 

CAL1,8 FPT 

F PT is the address of a word as shown be low. 

I X'06' 

o 78 

n 

31 

The current tables translate for Model 33 and 35 Teletypes, and SDS Keyboard Displays. 

Additional tables are contemplated for Model 37 teletypes, IBM 2741 IS, and Frieden 7100·s. 

Since translation tables are assigned to lines at SYSGEN time it is unnecessary for users of fi: 

location consoles to use this command. Dial-up lines are another matter. 

The current assignments for the n parameter are: 

n 

o 
1 

2 

3 

4 

5 

Meaning 

Use DELTA activation set'.( / = t cr If tab) 

Use standard Mod, 33,35 TTY table (cr If and ESC) 

Use the standard KID table (all cursor movements, hard copy signais, mode 

changes, and ro II commands activate) 

Reserved for Mode I 37 TTY 

Reserved for IBM 2741 

Reserved for Frieden 7100 
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ON-LINE BATCH DIFFERENCES 

The monitor has different actions to certain CAL's deperid'i~g on which they~ereissued by an 

on-line or a batch program. The CAL's which depend on the calling"environment are descr:ibed 

below. 

A. Exit Return (M:EXIT} 

Batch 

On-line 

The monitor performs any PMDI dumps that have been specified for the program 

and then reads the C device ignoring everything up to the next control carel. 

The monitor returns control to the on-line executive program, which prompts 

with an 'II at the terminal (UC device) for the input message. 

B. Error Return (M:ERR) 

Batch 

On-line 

The monitor outputs the message, 

I f JOB id ERRORED BY USER AT xxxxx 

where xxxxx is the address of the last instruction execut~d in the program. The 

message plus the contents of the current register block and program status double· 

word (PSD) are listed on the LL and DO devices. 'The monitor also lists the 

message 

I J JOB id ERRORED 

on the operator's conso Ie (OC device). Post-mortem dumps are performed, and 

the C device is read ignoring everything up to the next control card. 

The monitor outputs the message M:ERR AT xx xxx where xxxxx is the address of 

the last instruction executed in the program on the UC and DO devices, if diffen 

The monitor then returns control,.t~ the on-line executive, which prompts for the 

next user message wi th an I! I. 

C. Abort Return (M:XXX) 

Batch The monitor outputs the message I ! JOB id ABORTED BY USER AT xxxxx where 

xxxxx is the address of the last instruction executed. This message plus the 

contents of the current register block and program status doubleword (PSD) are 

listed on the LL and DO device~, if different. 



On-line 

The monitor also lists the message 

I JOB id ABORTED 
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on the operator's console (OC device). The M:XXX procedure call is of the 

form: 

M:XXX 

when a job is aborted, any specified postmortem dumps· are performed, but no 

further control commands eire honored untj I a JOB or FIN control command is 

encountered. 

The monitor outputs the message M:XXX AT xxxxx where xxxxx is the address of 
/ 

the/last instruction executed in the program. This message is listed on the, UC 

a~~ DO devices, if different. The monitor then returns control to th~ on.:line 

e?<ecutivewhich, prompts for the next user action with an '! I. 

D. Type a Message (M:TYPE) 

. Batch 

On-line 

The monitor outputs the specified message on the OC device • 

The monitor outputs the specified message on the UC deyicre. 

E. Request a Key-in (M:KEYIN) 

Batch The monitor outputs the specified message on the OC device and enables the 

operator1s reply to be returned to the user's program. 

On-line The monitor outputs the specified message on the UC ~evice and enables the user1s 

reply to be returned to the program. A prompt character is sent if one was specifi i 

by a M:PC. 

F. Connect to Interrupt or 8REAK key (M:INT) 

The purpose of this procedure is to allow execution of the Pl"?gram to be controlled from the 

terminal or console.", When control is ,given to the INT routine, the PSD cnd general registers 

are stored ,n a 19-word block of user's memory (on a doubleword boundary) and a pointer to 

word 0 of that bloc~,~ is placed in current general register 1. The TRTN routine may be used 

to restore control from a cQnSQle or terminal interrupt. 
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Bat~h 
J 

The monitor enables the user's program to be connected to a console interrupt 

On-line 

(key-in addressing the program). This enables the user1s program to be ccritrollel 

from the operator's console. 

The monitor enables the user's program to be connected to a teletype inter:tupt 

(Break key). This enables the user's program to be controlled from the terh1inol. 

The monitor INT routine is called by an on";line program to set the address of a routine. to be 

entered when the user presses the BREAK key on his terminal. The execution of this procedur 

causes the monitor to store the PSD and general registers into a 19","w~rd block of user's 

memory (on a doubleword boundary) and a pointer to word 0 of that block is placed in currenl 

register 1. The TRTN routine (see M:TRTN) may be used to restore control to the user's 

program. 

The M:INT prQcedure cqll is of the form: 

M:INT address 

Address specifies the location of the entry to the programs BREAK response routine. Colis 

generated by the M:INT procedure have the form 

CALl,S FPT 

FPT is the address of a word ds::shown'below: 

I X'OE' I 0 -:----~---O I address of BREAK routine J 
~O----~----~7~8~~--------~1~4~1~5--------------~----------~31 

ERROR AND ABNORMAL MESSAGES 

All error or abnormal conditions which normally result in the Ijotch mpnitor continuing to the next 

job step will be processed for on-line users as follows: 

The monitor outputs two messages. The first message has the form 

mrnmm .•• 

where mmmm ... is the specific message identifying the error or abnormal conditions. Ther message 

reside in the system file (:MESS). The keys to the error text records are the codes establisqed by th 

monitor for the error or abnormal conditions .. 
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The second messag~ has the form 

EXEC U~ION~TO.PPPED AT xxxxx 

where xxxxx is the location of' the last instruction exe,cuted. 

The,se ,messages·are I isted on the UC and DO dev'i'ces, if different. The monitor then returns contro I 

to the On-I ine Executive, which prompts for the ne~t user action with an '! I. 

SUMMARY OF CALis 

There are four CALL instructions (CALl, CAL2, CAL3, and CAL4) provided by the Sigma 5/7 hard­

ware. Execution of a CAL instruction causes the executing program to trap to the monitor where a 

check is made for the va lidity. CALL instructions ore used for requesting monitor services~: The 

requester may be a user, processor, real-time task, or the monitor. Each CAL trap is decoded to 

determine the service requested (if any) and the requestor. If val id, the requested service is 

performed. If invalid in either type of CALL or type of service requested, the request is not honored 

and the user is informed. 

Of the four CAL·s provided by the Sigma 5/7, CAL3 and CAL4 are reserved for the installations or 

users; CAL2 is reserved for monitor use and CAL 1 is divided into user, real-time and monitor 

services. 

The CAL's currently assigned are listed below in five categories: 1) On-line, Batch, and Real­

Time; 2) Batch only; 3) On ... line only; 4) Real-tim~ only; and 5) monitor only. 



A~ . On-line, Batch, Real-Time 

CAL 

CAL, 1 

address FPT CODE 

FPT X'Ol" 
X'02' 
X'03' 
X'04' 
X'OS' 
X'06' 
X'OB' 
X'OC' 
X'OD' 
X'OF' 
X'lO' 
X'll' 
X'12' 
X'14' 
X'l5' 
X'lC' 
X'lD' 
X'20' 
X'21' 
X122' 
X'23' . 
X'24' 
X125' 
X'26 1 

X'27' 
X'28' 
X'29 
X'2A' 
X'2B' 
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FUNCTION 

M:REW 
M:WEOF 
M:CVOL 
M: DEVICE (PAG E) 
M:DEVICE (VFC/NOVFC) 
M:SETDCB 
M:DEVICE (DRC/NODRC) 

. M:RELEC 
M:DELREC 
M:TFILE 
M:READ 
M:WRITE 
M:TRUNC. 
M':OPEN 
M:CLOSE 

. M:PFIL 
M:PRECORD 
M:DEVICE (LINES) 
M:DEVICE (FORM) 
M:OEVICE (SIZE) . 
M:DEVICE (DATA) 
M':DEVICE (COUNT) 
M:DEVICE (SPACE) 
M:DEVICE (HEADER) 
M:DEVICE (SEQ) 
M:DEVICE (TAB) 
M:CHECK 
M:DEVICE (NLINES) 
M:DEVICE (CORRES) 
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CAL address FPT CODE FUNCTION 
I 

(~AL 1,2 FPT XIOll M:PRINT 
X'02 1 M:TYPE 
XI04' M:KEYIN 
XllOI M:MERC 

CAL1,3 FPT X'OO' M:SNAP 
X'Ol' M:SNAPC 
X'02' M:IF 
XI03 1 M:AND 
X'04' M:OR 
X'05' M:COUNT 

. CALl,S FPT X'Ol' M:SEGLD 
X'04' M:GVP 
X'05' M:FVP 
XIOB I M:GP 
X'09' M:FP 

X'OA' M:SMPRT 
XIOBI M:GL 
XIOCI M:GCP 
XIODI M:FCP 
XIOEI M:INT 

X'1O' M:TIME 
X'll' M:STIMER 
X'12' M:TTIMER 
X1141 M:TRAP 

CAL 1,9 1 M:EXIT 
! 2 M:ERR 

3 M:XXX 
4 M:STRAP 
5 M:TRTN 



B. Batch Only 

CAL address 
-,..--

CAL1,4 FPT 

CAL1,8 FPT 

C. On-Line Only 

CAL 1, 1 FPT 
CAL 1,8 FDT 
CAL 1,8 FPT 

D. Real-Time Only 

CAL 1,5 FPT 

CAL1,9 7 
8 
9 
A 
B 

CAL1,A FPT 

FPT CODE 

X·OO· 
X·01 1 

X'02' 
X·03 

X'2C' 
X·06' 
X·OF' 

X·OO' 
X'Ol' 
X'02' 
X'03' 
X'04' 
X'05' 
X'06' 
X'07' 
X·OB' 
X·09' 
X'OA' 
X1OB' 
X'OC· 

X'OO' 

'X~Ol' 
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~UNCTION 

M:CHKPT 
M:RESTART 

M:LINK 
M:LDTRC 

M:PC 
M:CT 
M:DELTA 

M:TRIGGER 
M:DISABLE 
M:ENABLE 
M:DISARM 
M:ARM 
M:DCAL 
M:CAL 
M:SLAVE 
M:MASTER 
M:SBACK 
M:RBACK 
M:TERM 
M:RXC 

Reserved for 
real-time 
extensions 

Save Monitor's interrupted 
environ~nt 
Restore onitor's interrupted 
~nvironment 
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E. Monit'or' Only , 

CAL address- ' .. FPT CODE , FUNCTION 

CAL 1, 1 X'16 1 Direct Disc Read 
X·17~ Direct Disc Write 

CAL1,9 6 C lose Cooperative Fi Ie 

CAL 1, B Event Mark 
Event Count Reserved for 
Event Time generalized e\' 
Event Auto- measurements 
Display Contro I 

CAL2, ° Branch to overlay 
segment (OB) 

CAL2,O Branch and save 
segment number Used fe 

(OBAL) i~ternc 

i\I\onHc 

CAL2,2 Restore segment and overlo; 

B*SR4 (OBSR4) 

CAL2, 3 code 
1 

System Recovery 

CAL2,4 code 
1 

Reserved for internal debug routine 

1 The code appears in the address fields of the CAL instruction and is internally assigned. 



NJMERICAL LIST OF CAL·s 
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The following list gives all UTS CAL in numerical order with the M: proc name for invoking 

the routine and a brief description of the function performed. Restrictions on usage to on­

line, batch, and real-time are given in the use code column on the left. 

m restri cted to mon itor use 

o restricted to on-line use 

r restri cted to rea I-ti me use 

b restricted to batch use 

usable in all environments 

If a CAL is given which is illegal for the current user it is treated in the same way as an 

illegal instruction. 

CAL·s marked with an asterisk (*) are new to UTS or have different or extended functions 

relative to BPM. 
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Numerical List Of Monitor CAL's 

j 

USE FPT M: 
CODE CAL he" c:bde NAf~E UTS Description 

. 
CAL1,1 FPT 1 REW 

2 WEOF 
3 CVOl 
4 DEVICE (PAGE) 
5 DEVICE (VFC) 
6 SETDCB· 

B DEVICE -(DRC) 
C RElEC 
D DElREC 

F TFIlE 
10 READ 
11 WRITE 
12 TRUNC 

14 OPEN 
15 CLOSE 

m 16 Direct disc read 
m 17 Direct disc write 

1C PFIl 
1D PRECORD 

20 DEVICE (lINES) 
21 DEVICE (FORM) 
22 DEVICE (SIZE) 
23 DEVICE {DATA} 
24- DEVICE (COUNT) 
25 DEVICE (SPACE) 
26 DEVICE (HEADER) 
27 DEVICE (SEQ) 
28 DEVICE (TAB) 
29 CHECK 
2A DEVICE (N LINES) 
2B DEVICE (CORRES) 

0 2C PC * Set prompt character 

CAll,2 FPT 1 PRINT 
2 TYPE * Type message to operator 

(or user) 

4- KEYIN * Type message and await 
response 
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USE FPT M: 
CODE 

: 
CAL hex' code NAME UTS Description 

,. , ... _" CAL1,2 FPT 10 MERC 

CAL1,3 FPT 0 SNAP 
1 SNAPC 
2 IF 
3 AND 
4 OR 
5 COUNT 

b CAL1,4 FPT 0 CH~PT 
b 1 RESTART 

r CAL1,5 FPT 0 TRIGGER 
r 1 DISABLE 

i--r 2 ENABLE 
r 3 DISARM 
r 4 ARM 
r 5 DCAL 
r 6 CAL 
r 7 SLAVE 
r 8 MASTER 
r 9 SBACK 
r A RBACK 
r B . TERM 
r C RXC 

CAL1,6 unused 
CAL1,7- unused 

;;.i 

CAL1,8 FPT 1 SEGLD Load overlay segment 
Ib 2 LINK 
b 3 LDTRC 

4 GVP * Get virtual page 
5 FVP * Free virtual page 

0 6 CT * Change cae Table 
\. 

8 GP * Get core page i 
9 FP * Free core page 
A SMPRT 
B GL * Get available core limit 
C GCP * Get core page in commp 
D FCP * Free core page in commc 
E INT * Connect to interrupt of 

BREAK key 
0 F DELTA * Return to DELTA Debugg 

10 'TIME 
I 11 STIMER -

12 TTIMER 

- -. 14 TRAP 



l,JSE 
CODE CAL 

CAL1,9 1 
2 
3 

-4 
5 

m 6 
r 7 
r 8 
r 9 
r A 
r B 

r CALl, A FPT 
r 

m CAL 1, B code 
m CAL.1,'.C code 
m CALl, D code 
m CALl, E code 

m CAL2,O 
m CAL2,1 

m CAL2,2 

m CAL2,3 code 
m CAL2,4 code 

FPT 
hex code , 

o 
1 

N,AME 

EXIT 
ERR 
XXX 
STRAP 
TRTN 

Event marker 
Event counter 
Event timer 
Display 

OB 
OBAL 

OBSR4 

I 
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VTS 

* 
* 
* 

'" 
* 
* 
* 

Description 

Norma I program term i notol 

Error termination of iob sti: 
Error term i nation of iob 

Close cooperative file 

Reserved for real-time 

Save monitor environment 
Restore monitor environmer 

Monitor performance 
measurement 

Branch to overlay segment 
Branch to overlay and save 
return 
Restore segment and return 
·SR4 

Reserved for error recovery and diagnosis 
Entry to executive DELTA 

All remaining CAL?, x instructions are reserved to monitor use. 

i " fll CAL3,x and <;:AL4,x instructions are available for installation assignment. 



OPERATIONAL LABELS FOR ON-LINE USE 
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An operational label is a name (and a set of monitor records) used to identify a logical 

input/output function. All I/O activity (Reads and Writes) take place through the information 

in a DeB. One piece of information there is the device address or, alternately, on operational 

label which in turn is connected to the device. The connection of devices to DCB'sthrough 

operational labels allows the installation the capabi IHy of changing the device assignment of 

a particular I/O class. The batch user may change the assignments for the duration of the job 

by using I STDLB cards or the operation may make permanent changes using! SYST key-ins. 

For on··dine operation the operational label assignments are kept separatel}' from batch and ark not 

changeable by the user. Change by the operator is a possibi lity and is left as an open question. 

Table 1 below lists the assignments of op labels for on-line. 



Label 
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TABLE 1. Monitor Operational Labels for On-Line Users 

Standard Use Assigned Device ./0 Function 

J--~--B-I------~--B-i-n-a~~.-------+---D-is-e-------+--R-e-~ad~n-um--be-r-o-f-'b-~-e-s-s-pe--C-if-ied----------t 

input 

C 

CI 

Control 
input (same 
as UC) 

Compressed 
input 

Terminal 

Disc 

Read number of bytes spec ified 
or to messag, complete 

Read number of bytes specified 

----------~~--------------+------------+----------~~--~------------~ 

51 

Element 
input 

Source 
input 

Disc Read number of bytes $pec 'fied 

Disc Read number of bytes spec ified 

1---------+--------:---4-------+---------------.... -~ .. -.-... -.. 
BO 

co 

Binary 
output 

Compress8(f 
output 

Disc . Write number of byte~ spec ified 

Disc Write number of bytes specified. 

~-----...:.....-+----------+-------+---~------------.-.. --.. ~--
~o 

so 

PO 

Element 
output 

Sour~e ' , , 
output 

Punch 
output. 

Dbc Write number of bytes ~cified 

Dtsc Write number of bytes specified 

Dtsc Write number of bytes specified 

1--.----.-----+--~------.-~4---_,._~-_+--=---------O---......... -------_t 
UC 

DO 

LO 

Users 
Terminal 

Diagnostic 
Output 

Listing 
output 

Terminal 

Terminal 

" Line Printer 

RelJd or write numbpr of ~ytes 
specified . 

BreokhtQ carrioge ... si~e records, 
insert carriage returns, and type up 
to'132characten. 

Write number of bytes specified up to 
one lin., 1 < ' 


