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This document reports the recommendations of the
Multics Svystem Programmilng Languaje (MSPL) committee for
extensions to Multlcs PL/I. The commlttee, which was qulte

conservative, observed the following qulidelines Ir making lts
recommendatlons.,

o no recommendatlion may confllct with ANSI ©L/I; only
features which superset ANSI PL/YI may be conslidered.

o] no recommendstion may be made whlch has a reasonable
probabilityy in the commlttee®*s oplnionsy of confllcting
with foresa2ezble alterations In ANSI PL/T.

o) no recommendatlon may serliously viotata the solrit ot
ANST PL/I.

0 no recommendat]lon may be made whlch does not answer an
ldentifiable need of the Multlcs community !n general
ana the ralntalners of the Multlcs system in

partlcular,

The comrmjittee arrived at |Its recommandations by
consldering many Indlviadual proposals to exterd Mul tics PL/I.
The text of thls report s taken, for tna most part, directly
from those oroposals whlch were accepted by *he conmlttee,
Although an attempt hzs been made to avold major styllstic
d]l fferences Detweer the various [ncividual recommendations which
comporlse thlis report, ro attempt has been made to rewrlte each
recommendation In a single canonlcal form. As a3 resul*t, the
reader may notlce lrevltable varlances in the style, language,
and level of detall among the recommendatlions whilch foliow.

Most recommerdations are prasented In the form of a
prototype descrlption sultable for Inclusion In AGSL with only
mlnor edlitings In some casesy where a racommendatlon requlres
more extenslive Integration wlth AG34, the commlttee has crdsen to
provlide a3 dgescrlptlor of the declred feature and to leave the
approoriate manual changjes to trtre Implemerntors of these
recommendations.

Multlcs Prolect Internal worklna documentation. Not to be
reproduced or dlstr ibuted outside ttre Multlcs Profject.
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The remainder of this regort [s divided Into three
sectlons, The flrst sectlon ls composed of recommended data
attrlibutes, The seacond sectlon Ils composed of recommanded
bulltin functions. The final section is composed of
recommendations which fali Into nelther of the previous classes.
The sectlon descrilpblrg recommended bulltin functlons is further
subdivided Into three 3roups. Grouo one is composed of
descriptions of bulltlr functlons whlch deal wlth strings. Group
two Is composed of descrilptlons of bulttin functions whilch deal
with the environmant externatl to PL/I. Flnallys, group three 1is
composed of the descriptlons of those recommended bulltln
functlons which deal with Internal PL/I data representatlonse.

One appendix has beer [nciuded [n thls raeport, This
appendlx documents the feellngs of the commlttee toward several
proposed changes in the format of the listing oroduced by the
Multics PL/T compitlers Thls sectior was not Included In the maln
body of the rerort slrce the commlttee felt 9+that these
anhancemantsy which 40 not represent language changes, <can be
3dequately 3ddressed through the normal Multlcs Charge Review
(MCR) mechanism.



MTB=-314 Page 3

ATTRIBUIE SECTION

abnormal Atfttrlbute

Syntax? <abrormal attribute> $:!= abnormal

A narme declared wltr the <abnormal attrlbute> s a varlabte that
may De 3ccessed asychronously by more than one Multlcs <projram>,
To ootain the value ¢of an abnormal varliavble, the <progrzsm> aiways
accesses storage; axprasslons dependlng on such varlables are
never commonred.

The <abnormal attrlibute> should be usea wWwith care as [ts use may
degrade the operformarce of the comolled code. The <abnormal
attribute> [s a nonstardard <attribute>.

unsligned Att¥ribute

Syntax: <unslgred attribute> 3t= unsligned 1 uns

An [tem Jdeclared wlth the <unslgred Aattrlbute> reprasents a
nonregative value. The use of unsigned ls nonstandarag and only
compatiblie with the real mode 2attripute, the fixed tyoe
3ttrioutey, the blnary base attribute, and 3 scale factor of zero.

The <unrsignea attrlbute> onty affects the stored representation
of unaligned ltems. Whereas unallgned ltems of precisior n are
normally packed ln n+1 bltsy unaligned [tams decliared with ¢the
<unsigned attribute> are packed In n bits,.

The size conditlon,s, [f enabled, occurs when a negative value or a
value not representable wlthln the ceclared preclslion ls assligned
to an [tem declared with the <unslgred at*r lbute>,
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HUILTIN SECTION

21ripa_Bulltins

bltrelt Bulltlin

Examplet bltrel (Py C)

bltrel [s a nonstandard bullt-in function and [ts wuse makes
progriams dependent on Muiltics PL/I.

? must be a scaltar pointer value. C Ils converted to a
fixed=-pointy binary, ra2al value C® of preclslon (24, 0). The
orogram ls In error [f C* Is recativa.

The result ls a polnter to the C*#+ist element of an wurallgned
array of slngle blts located by P,

charrel Bulltln

Examplet charrel (P, C)

charre! ls a nonstandard bullt=-In functlon and 1ts use makes
programs dependent on Multics PL/T.

P must be 3 scalar onolnter value. C ls convarted to a
flxed-pointy binary, real value C* of preclsion (21, 0)e The
orogram Is In error 1t C* [Is negatlive.,

The result [s a oolrter to the C*+lst element of an unallgned
array of single characters located by P,
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Itrim Bylltlin

Example? {trim (S, C) or Itrim (S)

Itrim s & nonstandarc bulilt=-in functlon and [ts use makes
programs dependent on Multics PL/I.

S ana C are converted *o0 *he character=-strings S* and C*. It c
is omlttedy, the value of C* Is z single blank character. The
result R Is a character=-string.

If n is zero then R 1Is the nuil character-string. Otherwlse, for
K=14Zyese9n the kth character of S*y S’ky Is tested to sae |[f 1t
occurs In C*e. Let m be the flirst value of k for which tte test
falls? or lf the test succeeds for all value of ky m=n+i.

The length of the result R is I=n=-m+1, For k=192venel
Rk=S*k+m=1,

rtrim Bulltlip

Example! rtrlm (Sy C) or rtrilm (S5}

rtrim [Is a nonstandarc bpullt=-in function and 1ts usa makes
programs dependent on Multlcs PL/I.

S angd C are converted to the character-strlngs S* ard C*'. If C
ls omlitted, the value of C*® 13 & slngle blark character. The
result R is a character-string.

To determine the value of Ry let n be thea length of S*. For
K=NnysN=1ysee9l tha kth character of Sy S"ky Is tested to sce |f
It occurs In C*. Let m be the first vatue of k for which the
test falls: or lf the test succeeds for 3all values »f ky, m=(.,

The length of the result R is l=m. For k=1 429seem Rk = S*k.

9-blt Strilng Bujlltlns

It Is proposed that a rew character set be deflned whlch Ircludes
all possible 9=-bit bytes. This naw character set, the Multlcs
Extended Charactaer Set, contains the standard Mul tlics ASCII
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Character set as 3 ctroper subset In the natural WaYe. To
facl! [tate use of tha Multics Extanded Character Set, the Multics
PL/I bulltlns searchk, translatey and verlfy shouid be extended to
operate compatably or the extended character set. In adacltlon,
the bulitins cotlated and high9 should be added to deflre the
Multlics Extended Character Set.

The use of high9 6r colltated Is nonstandard and makes programs
dependent on Multics PL/1.
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Enviropment DBulltlins

clock Buliltin

Examplet clock () or ctltock

clock Is a nonstandarc bullt=-in functlon ana 1ts wuse makes
programs deoendent cn Multlcs PL/I.

The result R Is a fixec-polnt, unsceled, blrary, real value of

precision 52. The value of R ls the number of mjcroseconds since
J0C0 hours Greenwlch mean tlme January {1, 1901.

oncode Bulitlin

Examplet oncode({) or oncode

The value returnec by thls function Is a flxed opolrts, blnary,

real number of praclsion (35, ). This value [ndlcates the
reasonr why the conditlon was signalled. Thls value Is a standard
Multics status <code (see *"Status Codes™ in the Mul tics

Programmer®s Manual). Because the run-tlme routlnes that support
the executlion of PL/I programs are sublect to modlfication and
Improvement, the lis?* of error codes which can be returned Is
subject to changey ard 1ls not publlshad In thls document. It a
program ls exoected tc run on other [mplemantations of PL/I, the
orogram loglc must rot depend wupon the value of thils bulltin
functlion.

Note: An efflclent method must be provided for translating the
new values returned bty oncode Into the egulvatent old values as
some parts of the system (incorrectiy) depend upon accldental
properties of these old values.
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stack_frame_ptr 3ulltlin

Example! stack_trame_ptr () or stack_frame_p+tr

stack_frame_ptr Is a ncnitandarce buitt-In function ard 1ts use
makes programs dependert on Multlcs PL/1.

stack_frame_ptr returns a oolnter to thae stack ftrame of the
current blocke.

stack_base_ptr Bulltip

Example! stack_base_ptr () or stack_base_ptr

stack_base_ptr Is a norstandard built=-ln functlon and [ts use
makes programs degendent on Multlcs PL/I.

stack_base_ptr () returns 3 polnter to the base of the currert
block®s stack segment,

staca Builtin

Examplet staca (Xy Y, )

stacg lIs a3 nonstandard bulit-In function and [Its wuse makes
programs cepend on the Multlcs rardware.

X must be 3 scalar polrter value. Y and 2 are converted to
blt-strinas Y*' and Z°* of length 3b6.

If the 36 bilt word addressed Dby tha pointer X contains the
blt-strilng wvalue Y*', the value of Z* Is sssigned to that word:
otherwisey, nc asslgrmert [s made.

The result R (s a blt-string of lencth 1. It the 3sslgnment of

Z to the Jlocatlon denotad by X was made, the value of R [s "1'"pb?
otherwlse, 1t Is "0"b.

The testlng of the word 3ddressad by X and the assignment of Z*
to the word addressed by X ls an indlvisible operation of the
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Muttics hardware.

vciock Bulltin

Examplet vclock {) or vclock

vclock Is a nonstandard bullt-in functlon and [ts wuse makes
programs dependent on Multlcs PL/I.

The result R is a fixed=-point, unscaled, binary, real value of
preclslon 52« The vilue of R Is the total number of mlcroseconds
of virtual CPU tlime used by the calling process.

Notes It Is recommended that thils bullitln not be Irplemented
untll such tlme as It can be [mpltemented efficlently.
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Interpna)l Representatlon Qulitlips

allocated_slze Bulltin

Exampiet allocated_slze (X)

Allocated_slze ls a nonstandard bullt-In functlon and 1ts use
makes programs depand on the Internal representation of data In
Multics PL/I.

X must be an unsubscripted <reference> to a level=-one varlable.

The result ls a flxed=-polnt, blnaryy, real number of precision
(19, ) whose value s the number of 36-blt words occupied by
the gerzeration of storaga obtalned by evalusting the reference X.
Note that when X (s 3 reference ¢t0 a based varliable wlth <refar
PDtioNsS>S, thils function returns a value that depands on the
<refererce> contalred |In the <refer option>, not on *the
<expresslon> In the <extent expresslion>.

code_ptr Quliltin

Examplet code_ptr (V)

code_ptr Is a nonstandard bulilt-in functlon ana [ts use makes
programs dependent on Multlecs PL/I.

V must be an artry, label or format value. The result R |s a
pointer value. It v Is an entry value thenrn the entry polntaer of
the entry value [s the rasult. If V ls 3 1abel wvalue ¢then the
code polnter of the label value ls the result, If Vv I1s a format
value then the format polnter of the format value ls the result,.
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ervironment_ptr Bujiltin

Examplet environmenrnt_ptr (V)

environment_ptr 1Is a nonstandard bulit=-In function and 1its use
makes programs dependert on Multlcs PL/I.

V Is an entry, iabetl or format value, The result of this bulltin
Is a pointer value. The result Is the envirorment polnter of V.
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CONSTANT SECTION

Octals. hex gopstants

I+ Is proposed that Muitlcs PL/I be axtended to Include the
ANST <standard format for blit strings. In partlicutar, the
Yeeeebrny syntax shoulcd be supported where n Is 14 29 3I» Or 4
Thls allons octal numbers to be lnput as "377777006140"b3s etc.

LISIING SECTION

Commnent close chackling

Tre PL/T lexer wlti check for the string */*" wlthrin a
zomment string and lssue a warnlng If found.
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APPENDIX

Thre followling 1lst of proposed changes to the tistlng fltle
produced by the Multlics PL/I compller was generated from many
Informal discusslons. The committee conslidered thesz2 proposals

and voted on each ceparately. The numbers In parenthesls
followlng each proposal lndicate the number of committee members
voting for, votling against, and abstaining from wvotling
respectively. The results of this ool do not represent an

official recommendatior by the committee.

1. Change *he sectlor of the {lsting for *“NEVER REFERENCED"™
variables to Include a 1Itlst of useless (unusec by the
compller) declarations. The (ist will Include only level 1
names of structures and unstructured variabties. The 1]ist?
wlll also Includge wunreferenced iabels, bulltins and
parameters., Note that It apoears dlfficult to have the
compifer Indicate which include files are not needed because
this 1Is 3 “"lex time"™ feature that does not permlt easy
transformatlon of the necessary Information,. (Ly Ty 1)

2e Add an optlonal section entltlied ™OFFSETS O0OF AUTOMATIC

VARIABLES"™ cansistling of a 1lst of alli (referenced)
automatlc variables sorted by offset In the stack frame.
Structurad varlabtes wlll have ltems withln the structure

listed separcztely and [ndented. There might be three or four
columns of such irformatione. (54 Gs 0)

3. Add an optlonal sectlon entitied ™QOFFSETS OF INTERNAL STATIC
VARIABLES™ aralogous to the sectlon descrlbed In 2 above.
Thls section would not Include static "varlables'"™ allocated
In the text. (5,4 Dy 0)

L, Change the source llsting to include a **" [In column 110
{currently left blank) ftor all comment lines continued from
the prevlious (lne. This Is to catch mlssling comment <cliose
seguences. (4, 0, 1)

5 Change the source 1isting so that the colon followlng a
label ls Immedlately foilowed by a curly=-bracketted 1ist of
lilne numbers on which the label was referenced, {4y 24 1)

Be Change the numbers In the varlabie field ot the assembly
listing statenmants to be octzl to conform wlth debug. (2
1, 2)

7 Arrange the 1ist of variables referenced (at the end of the

source) by lnrnternal procedure, l.2.,

Ae) Have a saparate cross-reference for each Internal
procedure. (0, 74 )
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i0.

be) Record wlth each varlable the name of the Internal
procedure (n whlch 1t was declared. (6, 0,4 1)

Optlonatlly record In the left margaln the biock [ndentatlon
level . The favel ls Incremented for PROC, BEGIN, N0y eftcC.
{Ls 34 0)

Reformat the list of Internal procedures to facliliitate the
determlnatlon of those that are qulick and those that are no?
qulcks. For thosa that are not, Indicate why not. (7, C» O

Incliude the pathname of the source segments, the [nstaltlatlon
IDy and the date tima modified of +the source and Inctlude
fiies in the listing flie. (7, 04 0)



