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When given a command of this type, PCL first checks for a destination device or file 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 user's
directory to insure OVER was used to introduce an existing file. The device(s) and/or file(s)’f
introduced by the COPY command verb are then opened for input one at the time in the order
given and copied to the destination. The destination device or file remains open until resﬁeciﬁed

(by TO or OVER) or PCL 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 file
completely - copied.

11 1

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

and "from" devices. They include:
CR  card reader - files separated by/ two successive |EOD cards.
CP  card punch
LP  line printer
ME  interactive users console - input terminated by Bk from teletypes
DC disc file storage |
LT  labeled tape file storage
ET  free form tape - files separated by EOF mark
PP paper tape punch

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

2, File Identification (fid). Files are identified by name, account, and password
in that order separated by hyphens (-). The name (1 -él characters) is required whereas the account
(1-8 characters) and the password (1-8 characters) are optional. Thus, four Forfns of file identificatio
may be specified: name, name-account, name-account-password, and name--password. AEsence

of the account implies the current user's account.

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

to be expeéréa or produced,
E EBCDIC
'H  Hollerith _
A ASCII
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4, Data Formats. These codes describe source or destination record fomorfing
to be expected or produced.
C Metasymbol compressed
K Compact file structure {required by EDIT)

X hexadecimal~dump

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

BCD, BIN BCD or binary mode - valid for card, paper tape, and magnetic tape devices.
77,97 Iseven or nine track magnetic tape ‘

PK, UPK seven track binary tape packing or unpacking

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

6. Record Sequencing Insertion 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 characters),

n is the initial value, and k is the increment. The id is left=justified in the field

“(73-80) followed by the sequence number right-justified in the same ﬁ’elld. Pre-
cedence is given to the sequence number if overlapping occurs.

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

LN (n, k) number lines within.a Compact (Kitype)file starting at n in sequential steps of -
k. Line numbers must be between 1 and 99, 999.

NLN . no line numbers - délefes line numbers within a Compact (K type) file.

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

be copied by giving their sequential position within the file.

X-Y select all records whose position n"in the file satisfies the followingicondiﬁon
X<n<Y. Multiple selections may be specified, e.g. X-Y, U-V, W-Z.
Selections do not have to be in sequential order. Maximum number of selections is
10 for each input file.

8.  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 o disallowed cdmbinaﬁon.is found, an apcro-
priate error diagnostic is given to the user. Execution of the command may or may not continue .

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



TABLE I
- FROM DEVICE
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TO DEVICE

CPDLFM fD L F MLC P

RRCTTE CTTETPPP

CODES E|D X DDDD DD DD DDX
H|X - X X X - X XX - =X -

Ajl- D X X X * X XX * - -0D

FORMATS ClX X X X X - - . - -
Kl = X X = = X X = = = = =

X|w = @ = o« = - = =X X - -

MODES None |- D D = - D D --D - =D
BCD |[D - - - X = - =X - - D -

BIN {X -~ - DD = - DD - =X -

7T |- .- X X - - XX = = - =

9T |- =~ - D D =~ --DD----

PK [- - = X X = - X X = = = =

UPK [~ - - - X - - =X = = - -

SSP [~ = = = - =| - = = =D - =

DSP |« = « = &« = T G

VFC |« « =& = o = - . m w X e -
SEQUENCING None |~ = = =~ = - DDDDDDD
| - CS|{~ = = - - = X X X - X XX
NCS [~ = =~ = = = X X X - X X X

LN|- - - - - 4 X XX - XXX

"NLN |=_ =" = - - . X XX - XXX

wi'xe re
default

optional
error, not avallable, ridiculous

*a KU

EBCDIC to ASCII conversion for taletunes is done hu (COC wairfimo a
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9.  Examples
< COPY CR TO DC/A-0986-PLEASE Cr
< v b

After receiving this command PCL opens a new disc file with name (A),
account (0986), and password (PLEASE). Successive cards are then copied to this file from the

card reader until a double 'EOD is encountered.

< COPY LT#57/8,C TO DC/B--PASS Cr
<

Tl'his example demonstrates a multiple file copy. Files B and C from labeled
tape with reel number 57 are ‘copied in that order to a new disc file B with password PASS. Note

that all files must be under the user's account (as specified at log on or on the 1JOB card).

|

COPY DC/A(C) TO LP(DSP) Cr

In_iAn—

The disc file A under the user's account is uncompressed and listed on the line

printer with double spacing.

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

AN

|
PCL reads successive records from free form tape #73, assigns line numbers

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

< COPY LT#205/SOURCE TO CP (CS (SRCE, 1,1)) Cr
< ,
The label tape file named SOURCE on reel number 205 is sequenced and punched.

The logical records were given sequence identification (SRCE0001, SRCE0002, ...etc.) in columns
73-80 vt
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COPY PR3PR;PR OVER DC/ALPHA Cr

INTIA

Three consecutive files 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 double !EOD.

< COPY FT#6(BCD, 7T, H) TO LP(X) Cr
<
In this case, free form tape #6 is a 7 track tape in BCD containing Hollerith

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

hexadecimal.

< 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, ond written on a

7 track scratch tape in BIN mode.

<TO DC/N3Cr
< COPY DC/N1(20~30, 40-100), N2-1234-PASS(50-75) Cr

N

Sections of two files (N1 and N2) are combined to form a third file N3.
Records 20-30 and 40-100 of N1 followed by records 50-75 of N2 are copied in that order to NZ.
The user's account is assumed for files N1 and N3, qnd N2 is from account 1234 with

password PASS. Note that the destination file was defined on a separate line.
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< COPY DC(K)/SOURCE TO ME Cr
10020 START LW, R1 ALPHA -

10020 ALRT 5
10030 CW,R1 BETA
S : [}

] a 'y

<

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
<

i

Three successive files from free form tape #7236 are punched as one long file
on paper tape. An end of file mark (two IECD's) will not be written on the paper tape until the

device is closed.

COPY LT#5/A,B,C; DC(K)/D, E; FT#8 TO LT#6#7/A Cr

ZoIN A

This example demonstrates the multi-file multi-device capabilities of the
file copy command. Files A, B, and C from Iubeled tape #5, files D and E from disc, and the
next file on free form tape #8 are copied respechvely to file A on lcbeled tapes 76 and #7.
Tape #7 is used only if #6 overflows. - Note the format specification K holds for all files
up to the next device id code (files D and E),

C. Catalog‘ Copy Command

| .
This command enables the user to copy his complete file catalog between disc and labeled
tape. The command is of the form:
{COPYALL DC TO LT [freel no.][*reel no][#reel no.]

or,

“COPYALL LT [#reel ‘no.] [*reel no.][*reel no.JTO DC
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PCL copies all files 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 file 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 #4. Tape #4 is
used only if #3 overflows. The disc space previously occupied by this catalog of files can now

be released for other use.

To restore his file catalog, the user may enter the following:

< COPYALL LT#3#4 TO DC Cr
2 |

This causes PCL to copy all the files from labeled tapes #3 and #4 to disc.under the user'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
Files may be erased using this command, which .is of the form:
DELETE fid

where fid represents name-account-password of an existing file. Following the entry of this
command, a confirmation message of the form "DELETE fid?" is typed. The user may respond
by typing "YES" to confirm the operaﬁoh or with anything else to cancel it. If YES is typed,

the file is deleted and the disc space released. For example:

< DELETE SOURCE--PLEASE Cr
DELETE SOURCE--PLEASE?YES Cr
<
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Upon receiving this command, EDIT locates the file in user's directory and responds with the

confirmation message. After the YES reply, the file SOURCE is deleted.

2. LIST

To list the account directory or labeled tape file names for a designated account,

the user enters a command of the form:

LIST LT [#reel no.][*reel nb.][#reei no.], account

or,

- LIST DC, account

PCL scans the directory (DC) or tape reels (LT), 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:
o

< LIST LT#3#4, 0986 Cr
ALPHA
SOURCE

IN 1@ |>

Labeled tapes #3 and 4 under account 0986 are scanned for existing files. Four such files

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

3. e
This command allows the user to position input peripheral devices forward

or backward a designated number of files. The command is of the form:
SPF device id [*reel no.] ,£n

where device id represents one of the device identification codes LT, CR, FT, or PR, £
implies direction and n is the number of files to be skipped. If direction (£) is not given,

forward () direction is assumed.



DRAWING NO. 702458
SHEET /20F 5

For example:

SPF FT#2076, +2 Cr

IANIA

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 e | |
The user may skip to just following the last file on labeled tcp.e" through the

following command:
SPE LT [#reel no.]

For example:

SPE LT#5Cr

IN A

PCL positions labeled tape #5 to just following the last file. The user may now add cdditional

files 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 [freel no.]
where device id is any output device code excluding LT and DC. PCL writes antEOF on

magnetic tape and double 'EOD 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 the following
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command C
. N
REW #reel no. [*reel no.] ...[freel nol

PCL rewinds each tape in the order specified. For example:

REW #205#206 Cr

INTA

Tape units currently identified with reels 205 and 206 are 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 #reel no. [#reellno.] ... [freel 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 reéls.

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:
'I!'ABS c|["c2]“'['cn]« |
where ; represenfs’ column numbers of desired‘rob settings. PCL merges the settings into the
current output dcb. For the ME device, settings are transmitted to the COC routines which

performs the actual tab simulation in this case. Consider the example:
| : :
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< TABS 10,19,37 Cr ~
< 1
Assuming Meta-Symbol source is being/c\:gpied 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-line user to indicate
when he has finished with PCL functions. The command END fulfills this requirement and also
returns control to the UTS executive. Prior to exiting, a termination message is given to

the user. For example:

SEND Cr
PCL PROCESSING TERMINATED
|

—

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 (!) 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 ihclqde: A

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

2.  Blanks are allowed preceding or following an argument ﬁela. Imbedded
blanks 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 allowed.- (One corﬁ_mand per line.)
End of command is indicated by a period (.) or by end of the input record
(column 80 for card input, Cror Lffor TTY's) ~

6.  An output device or file (TO, OVER) rﬁust 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 1.
The user is notified of all errors (including I/O errors) through appropriate diagnostics.
A severity level of 1, 2 or 3 is attached to each error and has the following effect on the
execution of the command in quesfion.
1 - warning, requireﬁ;"vGO" confirmation from on-line user, continues execution
for batch user. 1
2 - invalid syntax or 1/O error, terminate execution of command, but continue

syntax edit for both on~line 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:

< COPY CC TO DC/A Cr
INVALID DEVICE
SEVERITY 2

<
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INDEX TO PCL COMMANDS

COPY
COPYALL
DELETE
LIST
REMOVE
REW

SPE

SPF

TABS
WEOF

copies device(s) and/or file(s)g\)/ER device or file
copies file cafolbgs between disc and labeled fapé
deletes a file _

lists file names from account directory or labeled tape
removes reels from tape units

rewinds tape reels

spaces to end of last file on labeled tape

spaces device forward or backward n files

set tab stops far output

write end-of-file on device
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X. Loading of Programs (LINK)

TABLE OF CONTENTS

INTRODUCTION
LOAD MODULE STRUCTURE

A. Program
1. Pure Procedure
Data or Program Context
Common
DCB's
Public (core) Library

o U W WN

System Library

B. Global Symbols
C. Internal Symbols

SYMBOL TABLE FORMAT

THE LINK COMMAND
A. Load Module Symbol Tables
B. Merging Internal Symbol Tables
C. Library Search "
D. Display Options

COMMANDS WHICH INITIATE THE LINK SUB-~SYSTEM

A. LINK
B. RUN
C. CALL LINK
BREAK Key

Index;to; LINK Commands and Options
. ; [

161
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INTRODUCTION

LINK is designed to construct a single entity calléda load module (LM). A load
module is an executable program formed from relocatable object modules (ROM's}
and/or library load modules (LM's). ROM's a.re representations (of program

and data) that are generated by a processor such as Meta~Symbol or FORTRAN.
The on-line user has, at the executive level his choice of constructing a load
module (LINK)‘, loading into core a previously constructed load xnovdvule. (kLOAD‘s,
starting execution of the loaded LM (START), or combining the‘ above steps (RUN).
RUN is used either to load and start execution (LOAD-START) or it is used to link,
load and start execution, (LINK~-LOAD~START) see PART VI Terminal Executive
Language (TEL). A library load module is a single entity formed from relocatable
object modules which is constructed in such a manner that it may be combined
with other ROM's or library load modules. LINK is a one~-pass linking loader

(reads each input module oncé)fm,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 ehtering a job in the batch stream. At a later time a

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

In order to form a load module which may later be combined with other load mocdules
or ROM's the load module must be of one protectionAtjrpe. A program of mixed

protections type may not be combined.

Object programs consist of one or more program sections. Sectioning is the
arhitrary grouping of areas of a program into logical divisions, such as specifying
one section for the main program, one for data, one for literals, etc. - Furthermore
with memory map and/or write locks, progré.rh sectioning enables f:he programmer

to designate the mode of protection he wishes to have for the program divisions.

The access protection features are:

- read, write, and access permitted (data)

- read and access permitted (pure procedure)
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- read only permitted (static data)

~ no access, read, or write permitted (no access)
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LOAD MODULE STRUCTURE

A load module (LM) formed by LINK may be throught of as being camprised
of three parts: A. program, B.bglobal symbols, and C. internal symbols.

A. Program

The program may be sectioned into the following parts:

1. Pure procedure = This section of code has read and
access protection is generated by the

compilers and assemblers as control section 1.

2. Data or program context ~« This section of code has read,
write and access protection and is generated
by the compilers and assemblers as control

section 0.

3. Common -~ This is blank COMMON and is gener'a.ted by

' compilers and assemblers as a dunun‘,; section
with the name F4:COM. The size of blank |
COMMON is deterrninéd by largest size

j declared.

4. DCB's ~ A Data Control Block is a table containing the
information used by the Monitor in the perz’obmﬂxanée
of an I/O operation. LINK will construct a DCB
corresponding to each external reference with
names beginning with F: or M:, or it will satisfy
these references from a standard set, allocated

automatically for each on~line user.

The standard set of DCB's will be defined in a later
document é.long with the information contained in the
job information ta,b‘}e :‘(‘T-I I'I'), f'fﬁ'g',;gq,qf-ggr,x_t,gx_tarea, s for

) tl}gl i:ubli‘ c library andstandardproce diots , ‘and other

UTS'_s;i.:ap_c'lardAs.f. DCB'é 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 number, "“
password, input serial numbers and/or outpﬁt séri:z.l
numbers. The exact number of additional words

and what defaults will be assumed is to be specified
in the same document. In those cases where the
DCB's constructed by the loader do not fit the user's
needs the user may define his own. While allocating,
constructing and combining DCB's, LINK wili alwavs
guarantee that each DCB will be contained within a
page. This allows the operating /s/;ystem to access

DCB's in either mapped or unmapped mode.

5. Public (core) librai’y -~ Each installation will have the ability
to define a set of reentr.axvlt subroutines thch together
constitute the public core;-library. The reentﬁaﬂt
portion of the core library is shared among users
(on~line, batch, and real-time), thus s_aving' vhysical
_core memory and allowing for more efficient system:
operation. The user dependent data for each core
library rdutine is allocated by LINK at a fixed virtual
address. Thus, the public library is constructed
in two pa;ts: reentrant procedure and direct access
contexf data (i. e. in fixed virtual memory). By
forming the library in this manner a speed advantage of
frorﬁ 5 to 20 percent over push-down storage re-entrancy
can be obtained. | '

6. System library--:.*--"i“}{e‘ system library, mucrlli the same as the public

core=library, is constructed in two'parts: reentrant
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procedure and direct access context data. Routines
which are obtained from the system library become
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 paysr

. core for each System Library routine used while only
one instance of the Public Library is required no
matter how many are using it. In the Public Library,
however, use of jﬁst one routine requires core for
the whole package. The Public Library contents wiil
be specified and built at SYSGEN time.

Global Symbols

While performing the link process, a global symbol table is constructed.
" This table is a list of correspondences between symbolic 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'is.gvailable to DELTA, for
use in debugging, and;to-SYMCQN. e e

Internal Symbols

An internal symbol table is a list of correspondences similar to the
global but which applies solely within the module. Each inter;:lal symbol
table constructed by LINK is associated with a specific input module
and identified by the module’s file name. The internal as well as the
global symbol tables are created for use by the débug processors,

such as:DELTA. The user has the «a,bi‘lit;y,under,‘D‘E.L.’I‘A to define

which sehﬁ“‘(Sf'. inte rnal symbols are to be usedforspec1f1cdebuggmg

a'ctivitie 8.
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SYMBQL TABLE FORMAT

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 provgrams as
formed by the loaders, together with the tables of internal and global svmbols

accompanying them in what appears to be assembly language symbolic,

Both global and internal symbol tables, as formed by L_INK and used by DELTA,
consist of three word entries. Symbolic identifiers (labels) are limited to seven
(7) characters plus count, Symbols originally longer than seven are truncated
leaving the initial characters, although the character count is retained, Symbols
which are identical in their first seven characters and are of equal length occupvy
one position in the symbol table. The value or definition for multiply defined
symbols is the last one encountered during the linking process. Each symbol
entered ihto the table has a type and internal resolution classification. The
internal resolution types are; byt’e, half-word, word, double word, and constant,
The following is a list of the symbol types which are suppliéd by the object:
language and maintained in the symbol table: instruction, integer, EBCDIC :ext,

short floating point, long floating point, decimal, packed decimal, and hexadejcizzzal.

In order to provide internal symbols definvi.tion‘together with internal resolution
and type classification, the relocatable object language will be augmented. This
means that the compilérs and assemblers must be changed in order to provide
this facility. In addition, existing loaders must be modified in order to procéss
the changes in the object language. The required additions to the object language
and the exact symbol table format will be detailed in a separate document.

v

THE LINK COMMAND

The LINK command may appear both as‘an executive command (in TEL) or it
may appear as a direct command to the LINK processor, All operations that can
be performed under the LINK executive command can be performed under the
sub-system, The,’ no,,tat‘i‘gt,i*.a'nd conventions for specifying the r'ete..r}t,ion,' deletion,
and merging of%i:fxtfa‘r.r;;é.i,-symbo_lgm'aye,the same.

Ther;mv‘qs't-;V‘cjbﬁimqnpla,ce LINK commands are of the form: .-

- 'LINK mfl, mfl,... ON1lm ~ (on a new file) .
LINK mfl, mfl,... OVER Ilm (over an existing file)-
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LINK mfl, mfl,... - (on a temporary file for sub-
sequent loading)

where

mfl 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 absence of account and/or
password, the log-on accounting identification is
used. A dollar sign '$' may be used to designate

linking of the most recent compilation or assembly.

Im specifies the name (file identificatiori) of the load

module to be created by LINK.,
Optional specifications on the LINK command control:
A, Lioad module symbol tables

(I) /(NI) The parenthesized letters "NI' preceding an input
module's file identification specifies that no internal
symbol table is to be éonstructed; 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 command until
the occurrence of a new specification., In the absence

of any specification "I" is assumed,
'

Example:
LINK A, (NI) B, C, (I) DONE

This command specifies that a load module E is to be
created for execution from files A, B, C, and D. (Bv
implication, the public library and system library are
to be searched to satisfy any external references.)
Internal symbol tables are to be created for file A and
D but not for files B and C. The global symbol table

is always retained.
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Merging internal symbol tables

(mfl, ...)

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 allowed.
Example:
LINK (D,A) (NI) B, C, ON E

This command specifies that no symbol table is to be
constructed for files B and C and the internal svmbols
for files D and A are to be merged., The internal svm-
bol table will be identified by A, The identification given
to the internal symbol table will be that of the last input

module specified in the merge.

When a load module containing separate internal sym-
bol tables is itself linked, LINK will merge all the tables

under that module's name.

Library search

; lid, 1id.. .

(L) &

(NL)

specifies the libraries which are to be searched for
program references which have not yet been satisfied.
Libraries are identified by account. The 1’\ist_ of library
accounts separated by commas is appended to the LINK
command following a semicolon, In the absence of anyv
other specifications the public library will be searched
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 references which have not

been satisfied by the program.

specifies that a library search is not requested.
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D. Displays

(D) - specifies that at the complefion of the linking process
(including searching libraries, if specified), all
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 they belong.
(ND) specifies that the unsatisfied internal and external svimbolis
are not to be displayed,
N

(C) specifiés that all conflicting internal and external symbols
are to be displayed. The symbols are displayed with their

source ({module name) and typé (internal or external).
(NC) specifies that the conflicting symbols are not to be displaved,

(M) specifies that the loading map is to be displaved upon
completion of the linking process. The symbols are

displayed by source with type resolution, and value.

(NM) specifies that a load map is not to be displayed,

The default specifications for the linking process are D, C, NM, and L. Any

specifications stated or implied hold over subsequent LINK commands.
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- COMMANDgZ WHICH INITIATE THE LINK SUB-SYSTEM

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 comtﬁand. In this
mode the information and specifications supplied on the LINK command are
assumed complete. Therefore, the sub-gystem will have little or no interaction

with the user,

The specified input modules are linked with or without library modules as
specified and, if specified, a map is displayed. The user is notified when the
operation is complete by the executive system (TEL). The sub-system (LINK)

returns control and TEL requests further commands from the user.

Example:
4 LINK (ND) (NC) A, B,C

DONE

!
.

If, when called as a subroutine, LINK has any need to request information from
the user, it will identify itself, identify the problem, and then prompt for input
as follows:

LINK HERE

(problem identified)

s
o 32

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 RUN
command,  In this mode information and specifications supplied on the RUN
command are assumed complete. The sub-system normally has no interaction

with the user.

% :is LINKs i)rdmpt'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 1inkage, the sub-system (LINK) is not needed
and will not be bcalled. However, if it was an assembly or compilation, LINK

is called as a sub‘routine. 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 LLOAD and RUN commands which do not appeér'on
the LINK command. The options are ""NG'", and ""S". The "S" option allows the
user to specify when copies of the internal symbol tables associated with a LM
are to be carried along with the loaded LM. Normaily, the internal symbol
tables are not "loaded'', and global symbols are "loaded' unless turned off by

the parenthesized letters "NG'",

e.g.,
RUN (S) (I) A, B, (NI)C

This example requests that files A, B and C are to be linked, loaded, and v

started. Internal symbols for the first two only are to be kept with the resulting

load module; all internal symbbls kept with the load module are to be 'loaded”

with it,

C. LINK called as a processor

LS

‘The sub-system is called directly by using the command CALL LINK. The notation

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

I:symbol tables remain the same. The main advantage as a processor is that of inter-
action., It allows the user to link more moduies, search more libraries and in
ganeral the user has more control over the li.nking process, In addition to the

LINK command the sub-system recognizes the commands: OUTPUT, SEARCH,
LIST, QUIT and END, ‘
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Specifications governing the displays and library searches are given immediately

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

codes,

(D) specifies display unsatisfied internal and external references
(ND) signifies don't display internal and external references

(C) signifies display all conflicting identifiers
(NC) signifies don't display identifiers:

(M) signifies display the loading map on completion of the linking
process

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

(L) signifies search the public and system libraries for unsatisfied
program references

(NL) signifies don't search the public and system library for unsatisfied
program references

The default specifications are D, C, NM, L. Specifications hold over sub-

sequent LINK commands until changed.,

1. OUTPUT

Specification of an output file instructs LINK to complete any previous

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 spécify an output file by the LINK command.
LINK mfl ON Im (new file)
LINK mfl OVER lm (old file)

All commands are analyzed for validity. If any discrepancies appear, the

user is informed and LINK requests that corrective action be taken,
2, LIST

At any time prior to completing the linking process the user may request
optional displays to be listed on the printer, file, or terminal. 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.
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-3, SEARCH

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 COmman& ‘
is: .

SEARCH 1id, 1id, lid...

(NL)
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 B

'DONE

In this exafinple the output fil'e4is JED and input modules A and B are linked. No
display has been requested, Input module C is then combined with A and B and

the system library is sé‘ba.rched. Théﬁ, the user i’equests that the inép, conflicting
~and unsatigfied symbols be listed on file JOE. The LINK session is cdncludéd by

t:’be7 command END and control is returned to the executive.

g -
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BREAK KEY -

Despression of this key causes LINK to terminate whatever it has been d“oing‘ _
as soon as it can; however, this signal is ignored if given by the user while he 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 how
far it has gotten. For example, if wofking 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 finishing a command. If called as a sub-system,
LINK will return control to the user after typing its identifying mark; if called

as a sub-routine, LINK will notify the exec that it has been interrupted, without’

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

INDEX TO LINK COMMANDS AND OPTIONS

COMMAND OPTIONS , MEANING
LINK | ‘ Specify the linking process
D/ND Display or don't display unsatisfied internal
and external references
c/Nc T e Display'or don't display conflicting identifier
M/NM *+, Display or don't display loading map
L/NL Search or don't search the public and system
library _
I/NI Construct or don't construct internal sumbol
tables
OUTPUT Specify the LM file.
none
LIST Specify display options to be listed on printer, -
- file or terminal ‘
D/ND
- D/NC Same as link.

M/MN
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SEARCH Specify which libraries are to be used in
satisfying unsatisfied references
L/NL Same as LINK
END | Specifies the end of a linking process
| None ;
RUN Specifies to link, load and start execution
D/ND )
C/NC
M/NM g Same as LINK
L/NL
I/NI J
NG Do not load the global symbol table with the

load module : _
S ._ Load internal symbol tables with 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 1/O routines which will be typed whenever 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's behave differently when called by an on-line user. These differences

are outlined.

The Monitor service CAL's are listed by the restriction in usage =~ on=line, batch, or reol-tirﬁe,

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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DATA MEMORY MANAGEMENT ‘

The Monitor provides two forms of memory management which allow the user to manipulate his

core memory area assigned to data, They are: Relative allocation and Specific allocation.

Relative allocation allows user data to be extended from the top or bottom of core. Memcry
may be extended from the highest available virtual page above the user's current allocation o
the lower limit of the user's common dynamic area. The pages obtained in this munﬁer 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 dynamic

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 (at the same time). A sample virtual

memory layout is shown below.

Job
ContexH ‘ dynamic data common dynamic shared
Monitor Area ¢ Program_—3 N data <—— | processors
Vi rrae WA
/ , S S
//\. // . Y
)
first |°5f' _
available available
virtual virtual
Poge ._ page

Seven monitor service calls described below allow user manipulation of memory. They are divided
info two groups: 1) CAL's analygous to BPM memory requests for getting and freeing dynamic 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 released to the monitor between command groups.
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Get Limits o
M:GL The GL routine is used to obtain the absolute hexadecimal addresses of common

dynamic core storage. The lower limit is returned in SR1 and the upper limit in SR2, =

The M:GL procedure call is of the form

M:GL
Calls generated by the M:GL procedure have the form
CAL1,8 FPT

FPT is the address of a word as shown below.

X'0B" 0 9
0 78 — el

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 réquired pages are available, condition code (i.e.,
bit 1 of CC) is sef' to 0. If the required number of pages are not available, condition code 1
is set to 1 and the number of pages actually available is returned in SR1. In either case, SR2
contains the address of the first available common page (lowest address value). If spec'ifi;:
allocation is in effect, SR1 and SR2 will be set to zero and CC1 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. '
Calls generated by the MGCP procedure have the form

CAL1,8 FPT |

"FPT is the address of a word as shown below,

x'ocC! 0 0 Number of pages required i
0 78 14 15 31
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Free Common Pages

M:FCP The FCP routine is called to free a specified number of pages from the |ov;er, Hii
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 will

result in a trap.

If the specified pages are not parf of the user's dynamic storage area, or if in specific
allocation is in effect, no pages are affected and cordition code 1 is set to 1; otherwise

it is set to 0.

The M:FCP procedure call is of the form
M:FCP pages | _
Pages specifies the number of pages to be freed.
- Calls generated by the M:FCP procedure have the form
CALI,8 FPT |

FPT is the address of a word as shown below.

X'oD' 0 0 - Number of pages to be freed
0 78 ' 415 3

Get N Pages

M:GP The GP routine extends the dynamic area of core storage that may be used by
the user's program. If the specified number of additional pages of memory are available,
CC1 (i.e., bit 1 of the CPU's condition code register) is set to 0 and the access protection
on the allocated pagés is set to 00; bfherwise, CCl1 is set fovo/l and the number of availabl
pages is returned in SR1 with the access protection set to 00 on those pages ulloccfed.; In
any case, SR2 contains the address of the first available page. If specific allocation is in

effect no allocation is made: SR1 and SR2 are set to zero and CC1 is set to 1.

The M:GP procedure callis of the form
M:GP pages B
Pages specifies the number of additional pages requested.
Calls generated by the M:GP procedure have the form
CAL1,8 FPT

FPT is the address of a word as shown below.
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1 X'08! 0 0 , Number of pages required

0 78 ' 1415 31

Free N Pages

M:FP The FP routine frees a specified number of dynamic pages from the Ahigh end of
the area of core storage that may be used by the user's program. The pages freed are no
longer available for use by the user's program, and an aﬁempfbby the user’s program to
access any of the freed pdges will result in a trap, If the specified pages are not part 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 0,

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

FPT is the address of a word as shown b'e.low.

X'09" 0 0 Number of pages to be freed :
0o 78 14 15 ; 31

Get Virtual Page

M:GVP The G VP 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 béen
exceeded or if relative allocation has been used, no pages are affected and condition code
1 isset to 1; otherwise, it is set to zero and the monitor sets the access projection to 00 on

the requested virtual page.

The M:GVP procedure call is of the form
M:GVP virtual address
Virtual address specifies the address of the first word in the virtual page desired.

Calls generated by the M:G VP procedure have the form
CAL1,8 FPT
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FPT is the address of a word as shown below.

X'05" 0 : 0 , Virtual Address

0 78 | — 1415

Free Virtual Page

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 are
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 call is of the form
M:FVP  virtual address ,
Virtual address specifies the address of the first word on the virtual pcgé to be‘releosed.
Calls generated by the MFVP procedure have the form '
- CAL1,8 FPT

FPT is the address of a word as shown below.

X'05! 0 0 Virtual Address -

0} 78 4135 Y
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NEW UTS SERVICE CALs

Three new calls have been added to UTS in order to provide setup of communication with -

‘the DELTA debugger, and the terminal 1/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. Primary use is by DELTA in planting calls to itself in the user's program in response tc
instruction breakpoint requests. On execution the monitor stores the PSD and general }egisiers
in ‘o 19 word block of user's memory (on a vdoqubleword boundary) and places a pointer to thet
block in register 1. The iqcation 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.

X'OF! 0 0 DELTA breakpoint entry

0 78 1415 - 31

B.  Set Prompt Character

| 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.
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Current assignment of prompt-characters is:

" -Monitor !
Edit *
PCL <
LINK |
BASIC >
Assembler +
FORTRAN $
DELTA bell
SYMCOM
FDP /
user _ null

M:PC The Set prompt call allows the user's program to set ’fhe términcl 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 call is of the form ;
M:PC character |
Character specifies the EBCDIC prompt character (identification mark) which is to 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
CAL1,1 FPT |

FPT is the address of a word as shown below.

. . EBCDIC
xX22c? 0 ‘ 0 Prompt Character
o 78 ' 23 24 31
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Change Terminal Activation and Translation Table

Translation of characters dppearing on the user terminal input lines to the EBCDIC ihternal
Sigma 7 standard, translation of EBCDIC to the proper output form for the terminal, and the
determination of which characters are to be considered end-of-message or ogfi\)ution charact
when received are all controlled by tables resident in the COC 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

FPT is the address of a word as shown below.

X106' » | | n
0 78 T

The current tables translate for Model 33 and 35 Teletypes, and SDS Keyboard Displays.
Additional tables are contemplated for Model 37 teletypes, IBM 2741's, 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 Meaning

0 Use DELTA activation set\( /= tcr If tab)

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

2 Use the standard K/D table (all cursor movements, hard copy signals, mode
changes, and roll commands activate) '

3 Reserved for Model 37 TTY

4 Reserved for IBM 2741 |
5 Reserved for Frieden 7100
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DIFFERENCES

The monitor has different actions to certain CAL's depehdflhg on which they were issued by an

on=line or a batch program. The CAL's which depend on the calling environment are described

Below.

A, Exit Return
Batch
On-~line

B. Error Return

Batch

On=line

(M:EXIT) |

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

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

{M:ERR)

The monitor outputs the message

11JOB id ERRORED BY USER AT xxxxx

where xxxxx is the address of the last instruction executed in the program. The
message plus the contents of the current register block and program status éoubie-
word (PSD) are listed on the LL and DO devices. The monitor also lists the
message k

I1JOB id ERRORED

on the operator's console (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 xxxxx where xxxxx i§ the address of
the last instruction executed in the program on the UC and DO devices, if differs
The monitor then returns confrol,j\o the on-line executive, which prompts for the

next user message with an 17,

I4

C.  Abort Return (M:XXX)

Batch

The monitor outputs the message ! 1JOB 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 devices, if different.
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The monitor also lists the message

IJOB id ABORTED , o

on the operator's console (OC device). The M:XXX procédure call is of the
form: | '

M:XXX v

when a job is aborted, any specified postmortem dumps are performed, but no
further control commands are honored until 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 ’meséoge is listed on the UC
and DO devices, if different. The monitor then returns control to the on-line

executive which prompts for the next user action with an 1.

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 device.

Request a Key=in (M:KEYIN)

Batch

On=line

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

- operafor’s reply‘fo be returned to the user's program.

The monitor outputs the specified message on the UC device and enables the user's
reply to be returned to the program. A prompt character is sent if one was specifi

by a M:PC.

1

Connect to Interrupt or BREAK key (M:INT)

The purpose of this procedure is to allow execution of the program to be controlled from the

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

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

word O of that block: is placed in current general register 1. The TRTN routine may be used

to restore control from a cansole or terminal interrupt. -
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/
Batch The monitor enables the user's program to be cannected to a console interfupt

(key=-in addressing the program). This enables the user's program to be ccritrolle
from the operator's console.
On-line  The monitor enables the user's program to be connected fo a teletype intertupt

{Break key). This enables the user's program to be controlled from the ferminal.

The monitor INT routine is called by an on=line program to set the address of a routine to ke
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-ward block of user's
memory (on a doubleword boundary) and a pointer to word 0 of that block is placed in current
register 1. The TRTN rdufiﬁe (see M:TRTN) may be used to restore control to the user’s

program,

The M:INT procedure‘cqbll is of the form:
M:INT address

Address specifies the location of the entry to the programs BREAK response routine. Cc‘lls

generated by the M:INT procedure Ecve the form
CAL1,8 FPT |

FPT is the address of a word dszshowh’beloW:

X'OE' 0 — 0 address of BREAK l;oufin'e |
0 78 14 15 ' 31

ERROR AND ABNORMAL MESSAGES ¢

All error or abnormal conditions which normally result in the Batch monitor continuing to the next

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

>

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

mmmm ..,
where mmmm ... is the specific message identifying the error or abnormal conditions. The¢ message
reside in the system file (:MESS), The keys to the error text records are the codes established by th

monitor for the error or abnormal conditions.
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The 'sécb.nclzl message has the form
EXECUTION STOPPPED AT xxxxx
where xxxxx is the location of the last instruction executed.
i fhe;é.messages'are listed on the UC and DO vde\}.'i‘ces, if different. The monitor then returns control

to the On~line Executive, which prompts for the next user action with an 'I',

SUMMARY OF CAL's

There are four CALL instructions (CAL1, 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 o
check is made for the validity, CALL instructions are 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 valid, the requested service is
performed. If invalid in either type of CALL or type of service requested, the request is not horored

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 CAL1 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) Onfline only; 4) Real-time only; and 5) monitor only.



A

On-liné, Batch, Real-Time

CAL
CAL, 1

qddress
FPT

FPT CODE

X'01°
X102
X'03'
X'04"
X105'
X106l
X'0B
X'0C"
X'0D"
X10F"
X'10"
X"
X112!
X114
X115
X"nce
X'1D!
X120'
X121
X122!
X123'
X124!
X125
X126
X127
X128"
X129
X124
xlzBl

DRAWING NG, 702489

SHEET / 770F s¢.

FUNCTION

M:REW

M:WEOF

M:CVOL

M:DEVICE (PAGE)
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:DEVICE (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
CAL1,2 ~ FPT X1 M:PRINT
' ' X'02' M:TYPE
X'04' : M:KEYIN
X'10! M:MERC
CALTL, 3 FPT X'00' M:SNAP
x'or "~ M:SNAPC
X'02! M:IF
X'03! o M:AND
X04' M:OR
X'05' M:COUNT
. CALL, S8 FPT X'01! M:SEGLD
X'04! M:GVP
X'05* M:FVP
X'08!' M:GP
X'09' M:FP
X'0A"  M:SSMPRT
X'0B! ‘ M:GL
- X'oC! - M:GCP
X'oD! M:FCP
X'0E! - M:INT
X'10! M:TIME
X" M:STIMER
X2 : M:TTIMER
X'14! M:TRAP
CAL1,9 1 M:EXIT
| 2 M:ERR
3 M: XXX
4 M:STRAP
5 M:TRTN



B.

C.

D.

Batch Only
CAL
CAL1, 4

CAL1,8

On-Line Only

CALI, 1
CAL1,8
CAL1,8

Real=Time Only
CAL1, 5

CALL,9

CAL1,A

address

FPT

FPT

FPT
FDT
FPT

FPT

@ P> 0 O N

FPT

'FPT CODE

X*00'
X'o1t

X'02'
X103

X'2¢
X'06'
X'0F

X'00'
X'or
X'02'
X'03'
X'04'
X'05'
X'06'
X'07'
X'os'
X'09"
X'0A'
X'0B'
X'oC!

X'00"
X01*

DRAWING NO. 702439
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FUNCTION

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

r

Save Monitor's interrupted

environment )
Restore Monitor's interrupted

environment
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E.  Monifor Only .
CAL  address - - FPT CODE 'FUNCTION

- CALI1 ’ X"14! Direct Disc Read
X1z , Direct Disc Write
CALT, 9 6 ——— ~ Close Cooperative File
CAL1,B —— Event Mark
- Event Count  Reserved for
Event Time " generalized ev
Event Auto- measurements
Display Control J B

CAL2,0 —— Branch to overlay
segment (0B)
CAL2,0 —— Branch and save . g
' segment number Ufsedfc
(OBAL) : ' © g internc
~ Monitc
CAL2,2 —— Restore segment and overla;
' B*SR4 (OBSR4)
CAL2,3 code —— ' System Recovery
CAL2,4 code] ——— , Reserved for internal debug routine

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



DRAWING NO. 70279
SHEET £/ OF /5.

NUMERICAL LIST OF CAL's .

The following list gives all UTS CAL in numerical order with the M: proc'ncme 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 restricted to moni.for use
) restricted to on-line use

r restricted to real-time 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.



Numerical List Of Monitor CAL's

FPT

i

Mz

DRAWING N, 702489
SHEET /65 OF £ &

USE

CODE CAL hex cbde NAME uTs Description
- CAL1,1 FPT 1 " REW |
- 2 WEOF
- 3 CVvoL
- 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)
o 2C PC - Set prompt character
- CAL1,2 FPT 1 PRINT ’

2 TYPE ' * Type message to operator

- (or user)
- KEYIN * Type message and await

response



USE

CODE ' . CAL

FPT

M:
NAME

DRAWING NO, 752489

SHEET ; 830F & ¢

UTS

Description

oo

I OO 1

- O

‘1 O

S T T R B T I R T B T

CAL1,2 FPT

CALI,3 FPT

CAL1,4 FPT

CAL1,5 FPT

CAL1,6
CAL1,7

CAL1,8 FPT

hex code
10

G dWN-—-O

- O

O®>OVONCUARWN—O

unused
unused

O WN—

MO ™@> 0 o

.

10
11
12

14

MERC

SNAP
SNAPC
IF

AND
OR
COUNT

CHKPT
RESTART

TRIGGER
DISABLE
ENABLE
DISARM
ARM
DCAL
CAL
SLAVE

~ MASTER

SBACK
RBACK

- TERM

RXC

SEGLD’
LINK
LDTRC
GVP
FVP

CT

GP

FP
SMPRT
GL
GCP
FCP
INT

DELTA

"TIME

STIMER
TTIMER

TRAP

* *

* % % %

Load overlay segment

Get virtual page

Free virtual page
Change COC Table

Get core page
Free core page

Get available core limit
Get core page in commo
Free core page in commc
Connect to interrupt of
BREAK key

Return to DELTA Debugg
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M:

USE FPT M:
CODE CAL hex code NAME UTS Description
- CAL1, 9 1 - EXIT - R Normal program terminatol
- 2 - ERR ' L ~ Error termination of job ste
- 3 ~-- XXX * Error termination of job
- 4 - STRAP
- 5 - TRTN
m ) - - Close cooperative file
) e . . .
r 8 - ‘ ;
r 9 -- Reserved for real-time
r A - '
r B -
r CALT,A FPT 0 e : Save monitor environment
r T mme—— I Restore monitor environmer
m CAL1,B code - ‘Event marker *
m CAL],C code - Event counter * :
m CAL1,D code - Event timer * Monitor n{.verformuncé
m CAL1,E code - Display * measurement
m CAL2,0 -~ OB Branch to overlay segment
m CAL2,1 -~ OBAL ' Branch to overlay and save
‘ . . return
m CAL2,2 -- - OBSR4 ‘ Restore segment and return
: , *SR4 :
m CAL2,3 code Reserved for error recovery and diagnosis
m CAL2,4 code

Entry to executive DELTA

All remaining CAL2, x instructions are reserved to monitor use.

%\II CAL3, x and CAL4, x instructions are available for installation assignment.
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OPERATIONAL LABELS FOR ON-LINE USE

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 DCB, One piece of information there is the deVice address or, alternately, an operational
label which in turn is connected to the device. The connection of devices fo DCB's through
operational labels allows the installation the capability of changing the device assignmeni of

a particular 1/O class. The batch user may change the assignments for the duration of the job

by using ISTDLB cards or the operation may make permanent ch'a.nges using 1SYST key-ins.

For on~line operation the operational label assignments are kept separately from batch and are not
changeable by the user. Change by the operator is a possibility and is left as an open question.

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



i
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output

one llne

TABLE 1. Momfor Operaﬂonol Labels for On=Line Users
~ Label Standard Use Assigned Device 1/O Function
BI Binary Disc Read number of bytes specified
input E '
C 'Control Terminal Read number of bytes specified
input (same or fo message complete
as UC) . ‘
: c1 Compressed Disc Read number of bytes 'spe'cified
input : '
EL Element Disc Read number 6frbyté§ specified
input e :
SI ~ Source Disc Read ,numl;er of bytes specified
input :
BO * Binary Disc ‘Write number of bytes specified
output : « IR ;
coO ~ Compressed Disc. Write number of bytes specified '
output
EO Element Disc Write number of bytes specnﬁed :
. output | o L
SO Source - | Disc Write number of bytes speﬁffed
output '
PO Punch " Disc Write number of bytes _specifiéd
output ‘ ‘
uc Users Term!;wi | Read or write numbpr of bytes
Terminal specified
DO Diagnostic Terminal Break into carridge-fsi;e'records,y
Output - * | insert carriage returns, and type up
to 132 characters.
LO Listing Line Printer | Write numbor of bytes speclf‘ed up fo




