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1.0 ltHlUQUC.IlQ~ 

This MTB describes the C~BOL Message Control System 
CC030L-MCS> for Multics. For further iiformation please 
refer to the American National Standards Institute COBOL 
specifications, ANSI X3.23-1974. COJOL-MCS is defined in 
the ~NSI C030L specifications, oages XIII-1 to XllI-23 and 
pages XIV-42 to XIV-48. 

1. 1 Q~f Blllfb' 

COB~L-MCS provides a COBOL program with the ability to 
access, process, and create messages or portions thereof, 
and with the ability to communicate with local and remote 
comnuiication devices. COBOL-MCS is based on message 
queJes. Queues are defined to be holding areas for messages 
<or oortions of messages), and are the "middlemen" between 
a terTiinal user and a COB~l object program. 

As shown above, the COAOL program sends messages to an 
cutout queue and receives messages from an input queue. 
These constraints are defined in the ANSI COBOL 
specification. Also show, is a terTiinal user who can send 
or receive messages to or from an input or output queue. 
ANSI COBOL leaves definition of the terminal user interface 
to the implementor. Our philosoohy is to provide a 
superset of the COBOL-MCS facilities to the terminal user. 

The COAOL programmer has five verbs with which to manipulate 
queJes. These are: 

ACCEPT 
DISABLE 
EN AB L F 
RECEIVE 
SEND 

(returns count of messages available> 
(put queue on HOLD) 
<take ~ueue off HOLD) 
<returns message from queue) 
(put Tiessage onto queue) 

The same functions are available to the terminal user. 
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Thi>rP lS <JI.so the cc:Jp1bility to 
a quf•1.Jt-

urov i '.ied 
h0comes non-empty. 
to create a queue 

<ie sc r i ~,ti un l dnqua ~l~~. 

invoke a COIJOL pro9ram 
f\ u t i L i t y p ro qr a rn i s 
hierarchy using a 

when 
a Ls o 

riueue 

f\ '.1ultics COHOL-MCS desiqn qo,:il has been to make the COBOL 
u s e r ' s p r o q r .1 rn i n t e r f a c e a n d t h e t e r rn i n a l u s e r 1 s i n t e r f a c e 
s i mi l Cl r • 1 Io we v er , t he t e rm i n a L u s Pr • s i n. t e r fa c e c an and 
c;hould be much richer functionally. In fJct, the COBOL 
progr~m user's interface is a proper suhset of the terminal 
user'c; interlace. Hy adherinc_i strictly to this design goal, 
the terwinal user's interfc:Jce can be di>signed, imple~ented, 

a n d c h e c k e ,j o u t µ r i o r t o · a n y d e v e l on m e n t e f t o r t o n t h e C 0 8 0 L 
user's sidP. This provides ease of ~esign, implementation, 
a·ncJ mainten.ince. 

\~hatever is hath transferJble and desirable from the GCOS 
implP~Pntation of COBOL-MCS ~ill be used. This includes 
u o cum en t at i o "' de s i g n, and i n t e r p re t a t i on • To t h i s end t he 
C~ueue l'l·"!scri;.,tion Lanriuage and the Queue Generation Utility, 
neveloped by the GCOS implementors, will be adopterl as far 
as is practicdl. 

Contrary to the implementation in GCQS, the Multics 
Corn rn u n i c c.. t i o n S y s t c rn ( :1 C S ) i s unaffected !:; y the 
i~plementatio~ of CO~OL-MCS. 

The ANSI COJOL specifications do not limit a system to one 
queuP hierarchy in the permanent file system. n desirable 
rlf:'sign godl is to allo1~ multiµle hierarchies to be defined 
'in th0 same system. Therefore, the Queue Generation Utility 
may he used to create a queue hierarchy under any directory. 
T h e s t 3 n d a r j r.1 u l t i c 5 f i l e d c c e s s µ r o t e c t i o n rn e c h a n i s ms a r e 
u s e 'l • 1i 1 J s e r c a n s p e c i f y t 11 e s e t o f q u e u e s h e w i s h e s t o 
rnanipul.'tt e. 

T h e c on c e p t o t o n e C 0 n 0 L - r·~ C S e x e c u t i v e c on t r o l l i n g a l l 
ciueues ancJ lines in the sys terr. ooes not map r ea di Ly into the 
~ultics system. A better method apµears to be the use of 
c o m m a n d s t h J t e x e c u t e w i t h i n a n o r m a l r·'. u l t i c s u s e r p r o c e s s • 

Quf;~e-!Ji!.!.c:.:.irdn: 
A. d e s i ~l n s t r a t e q y i s t o p e r m i t mu l t i p l e q u e u e .h i e r a r c h i e s 
wnilP. still retainin~J thf' structure defined by the GCOS 
single queuP hierarchy implementation. Placing both the 
sf'arch se~ment and the queues under the same directory makes 
clPanur nrocedures simple a single "delete-di.rectory" 
commani eliminJtes the entire queue hierJrchy. Also free 
access on th<• queu£'S can now lie. ciiven to <>ll desirerl users. 
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"1Jrite" .:iccess to the seurch segment Cqh_table) is not 
required after the queue hierarchy has been defined and is 
thP.refore re~1oved dfter its creation; i.e., the search 
seq m £> n t , "q h _ t a h l P ", i s g i v en R · p er rn i s s i on f o r i t s c re a t or , 
with ACL's otherwise preserved analoqous to the handling of 
o t) j t' c t s e ~; :n P. n t s by l an q •J a <.J e t ran s L at or s • · T he s e gm en t 
"q_.1escription" must exist in order for the Queue Ceneration 
Utility to run and ~enerate the queuP hierarchy. After the 
Gueue Generation Uti Lity hds run, the 1ueue hierarchy 

cont..iinc;: 

> ••• >messa~e_queues>qh_table 
> ••• >mess3~e_queues>I~P_OOOU 
> ••• >messaqe_queues>INP_0001 

I • 

> ••• >messaqe_queues>INP_OODN 
> ••• >messaqe_queues>OuT_OOOO 

> ••• >~essaqe_queues>OUT_OOOM 

:·Jo t e t 11 .:i t s e '1 rr. e n t " 1 h _ t .~ b l e " i s c r e d t e d u n .1 e r t h e. d i r e c t o r y 
"rnesSA'JP_queues" as is a segrnent for each queue defined in 
"q_uescription" (see Accept com'Tland description in section 
~.3.2 for note on na'Tlin~ of physical queues). 

~UtQ~dli£_lQ~Q~atiQO 
Automatic invocation of a program when a queue goes 
non-empty is provided by the following mechanism. An 
o~tional st~tewent has b~en defined in .the Queue Description 
Lan;; u a 1 l' • T II i s i s t he C O ~1 ~·1 ArJ D L I NE I S " " s t a t em en t 
wnere ti1P r:ouble quotes ~nclose any desired Multics command 
lint>. 1his C\'llT'rn.:1nd tine is specifierl in the "q_description" 
s e q 'I. f- n t d t t h e l e v e l a t w h i c h i t i s .-j P s i r e J t h a t i t b e 
executeJ. I.e., if it is defined .:it a Level which h.:is 
multi(Jle queues then any of those queues going non-empty 
will cause that command line to be executed. ·E.g. assume 
that .'.i ust>r wisnes thP absin file abc to be executed when 
qu.eue xyz q.JC's non-empty. lly placins1 the stJtement COMMAND 
Ll.'<E 15 "ear abc" in the ~ueuP Description Language at or 
above the level '.)f queue xyz the comrnanrl: 

e-1r Jhc -ary xyz 
w i l L ~. C' P x e c u t e ·1 w he n u u e u e x y z ~Joe s non -e rn p t y. :·Jo t e t h at 
ttlf• · - a r q 4 u r~ u (' _ n c1 m e i s a p ;H~ n d e d t o t h e c o m m a n i l i n e w h e n i t 
i s r x c c u t e d • T h i s p e r m i t s p J s s i n q o f t h e. q u e u e n a m e t o t h e 
COPOL µroqr;lm from tne absente<> job dnd endbles the invoked 
p r l) ~J r d rr• t o ,J 0 t l' r rn i n e w "' i c h q u e u f' 9 o i n q n o n - e m p t y c a u s e d i t 
t o be i n v o ~· .... i1 • M J s t - C 0 rm L p r oh 'it1 i t s t he pa s s i n 11 o f 
a r g u n• '-' n t s v i .1 t h P lJ ~; I r·l C o p t i 0 n t o a c a l l f' d C 0 fl 0 L ;J r o g r d rn 
w i t h t h t' F 0 R r I tJ I T 1 ,i L :I I rJ f"> lJ f p h r ~1 s e • How t' v er by · ha v i n q .'l n 



in-line calling sequence generated by the COBOL compiler to 
request pJrameters ue cdn overcome this restriition. The 
absentee joh is written to accept optional arguments (by use 
ot &1 etc.> which are thP.n available to the called program. 

tuoteots_oi_Gueues 
The queues are maintained in a first-in/first-out <FIFO) 
f..:1shion. There are two chains of mess~ges in each queue. 
One is for unprocessed messages anj the ether is for 
processed messages. When a message ~oes from the 
unprocessed to the procesc;ed chain, .a "date'."'time-removed" 
field is i:-laced with it. At any time, commands can be 
issued that return hi.stories of the queue and its contents. 
A mode can he set on a per queue b3sis that causes the 
processed messaqe chain to be removed thus freeing the space 
it pr~viously occupied. 

!:OUJ!ll~!'.l.d.S 
Commands are used to manipulate the queues on behalf of a 
terminal us~r, whi l.P subroutine crills to the co.mmands are 
used· to manipulate the queues on behalf of a COBOL program 
user. These commands execute as part of the user's process 
in his current ring. The set of functions availahle to the 
terminal user is limited only by our imagination and 
resources. 

Cdllinq s~quences from the COBOL program can be optimized 
for efficiency hy making use of returne~ information. For 
example, a R~~D-SYMBOLIC-SEGMENT pass~s the symbolic queue 
nJme to the command, which must then resolve it to a 
physical queue name. This physical queue name can .be 
returned. to the caller, and subsequent requests for 
driditional segments can use the READ-QUEUE command. 

-6-
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nueues are fundam~nt~l to the operation of the C080L 
corn n. u r1 i cat 1 on s f a c i l i t y. T hey p r o v i de t he me c h an i s m by 
which r.iessa'oles flow between a COOOL program executing in the 
centrr.l com,.iutr>r system and a set of communication devices. 
From the COLJOL viewpoint, a queue contains one or more 
m e s s a ·:1 e s f o r o r t o on e o r mo r e com mu n i c a t i on de v i c P s • As 
such, the queues serve as communications data buffers for 
tne COROL µroqr~m or the terminal user. 

The CC·ilOL pro.iram, using COFlOL-MCS" is independent of the 
rernote devicE-s in the communications network. The COAOL 
p r o 9 r ci rn u s E' s s y 01 b o l i c n rime s w i th up t o f our l eve l s of 
~ u a l i f i c d t i on t o r e f e r t o mes sage' sou r c e s and des t i n., t i on s • 
T h e s e s y m ti o l i c n a n1 e s , w h i c h c a n h t: u p t o 1 2 a l p h a n um e r i c 
characters long, re~resent the physical ~ueues. A Queue 
Ceneration Utility creates the Queue List Structure which is 
use:! in translating the COBOL symbolic ~ueue names to 
physical queue names. 

Innut queues are defined in COROL-MCS 1n 
structur~ c-0ntaining up to four levels. 
described in only on:! level. 

a h i e r a r c h i c a l 
Output queues 

tree 
are 

1\ proqramrner can reference a specific input queue at the 
lowest lev~l in a queue hierarchy using the higher levels of 
the hierarchy as qualifiers tor that queue name. 8y 
referencing a higher level in the hierafchy, the programmer 
reterrncPs all queues subordinate to the level referenced. 
For exa~plc, a reference could be made to a queue name at 
the ,J4 levi=>l (the lowest µossiole level in a Ql1eue 
h i e r a r c h y ) a n d q u e u e n a .n e s a t l e v r. l s () 1 - J ) w o u l d s e r v e ~ s 
4uali tiers. A reference to the 1)1 Level of a queue 
hierarchy references all queues Jefined in the hierarchical 
st rue tur<>. 

The Oueue Gener.ation Utility is an independent program, not 
a part of either thP COOOL compiler or the Message Control 
System. It pkrforms the following functions for .COBOL-MCS: 

- i' r o c P s s ,, s a l a n q u a q e ( t ti e q u e u e r1 e s c r i p t i o n l a n 9 u a g e ) 
t h ,1 t d e f i n e s t h e q u e u e h i e r a r c h y • 

- Generates A queue list structure and µlaces it in a 
file (qh_tahle) in th2 Jirectory hierarchy. 

A C 0 ri C1 L - l i I<. e l a n g u a g e i s u s e d t o de s c r i be t h e queue 
structure for the Queue Generation Utility. This language 
~ermits the oueues to be defined using C080L level numbers 
<U1-U4). The relationship between tne queue language 
description of a queue structure ~nd the queue structure 
itself :.ire illustratt~d in FiL;ure 2-1. rass1~oros c.Jn be 
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specifieo rit .:iny or·rill levels of d queue structurP and are 
usen for the enablP/cJisdbl~ functions. 
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01 INPUT-QUEUE (MASTER-QUEUE) PASSWORD IS "MASTER" 
.02 SUO-QUEUE-1 CSUBQ-1) PASSWORD IS "SUB1" 

03 SUB-QUEUE-2 (SlJF3Q-1A) PASS<JORD IS "SUR1A" 
04 SUB-QUEUE-3 (QUE1A) PASSWORD IS "QUE1" 
04 SUB-QUEUE-3 (QUE18) PASSWORD IS "QU1A" 

!12 SUB-QUEUE-1 CSUBQ-2) 0 ASSWORD IS "SUB2" 
03 SUB-:}UEUE-2 (QUE2A) PASS 1..JORD IS "QU.E·2" 
03 SUB-QUEUE-2 (QUE28) PASSWORD IS "QUE3" 

01 OUTPUT-QUEUE COQ3) PASSWORD IS "STl\1" 

QUEUE HIERARCHY 

0 \ 

0 "J__ 

The outpJt structurf> has only the 01 level. 

QUEUE LANGUAGE DESCRIPTION - QUEUE STRUCTURE RELATIONSHIP: 

-9-



The Oupue Cicnl>ration Utility usf's this queue description 
l rl n ~ u .1 g e cl s i n p u t a n rl ~J e n .e r a t e s a q u e u e l i s t s t r u c t u r e t h a t 
descrih1>s tnP ~ueue hierarchy. One queue list structure is 
~rner~ted for each execution of the utility. This structure 
is huilt .in the specified. hierc.rchy and is placed into 
sf.' q Ill" n t 11 rr: es .s c1 'l ~ _ q u e ue s > 4 h _ t ab l e" • T h i s s t r u c t u re ref e r s to 
tr,., <lctuol physical 4ueues whict1 rirf also created as 
s e q 111 1' ri t <; i n t h e s a m e d i r i.? c t o r y a s "q h _ t a b l e " • 

E Jct, queue dF:"scription i s created as cl hierarchical l ; s t 
structure l.I h i ch contilins a l l information pert3ining to that 
q1J"' up. ft. s the qi..eue l.Jnquage syntax ; s p ro.c es s e d by the 
Queue Generation Utility, <ln entry in sf'gment qh_table i s 
bu i l t for each level defined in the hierarchy. 

There is alc:;o a means for int~rpreting the hierarcny after 
it hds been µlaced on the permanent file system and for 
listin9 its contents. 

In COdOL-MCS operation, a verb in a COl30L program references 
a source/destination by a symbolic name. Using the 
~;roqrZirr's CD area as an interface, this symbolic queue 
Jefinition is oassed to an interpreter where the queue list 
structure is used ta trclnslate the symbolic name to the 
Jctual µhysical riueue. 

2.2 2UtUf_QCCE!llQUS 

The ciui>uPc:; can be initialized for Pither of two modes of 
op1>ration. fin input queue may be initialized to 
~uto~atically cause COUOL-MCS to invoke a COrOL object 
;roJra~ ~h~n th~ queue becomes non-empty. A queue that rtoes 
no t a u t om a t i ca l l y i n v o I.. e a p r o ~1 ram ho l rt s t h e rr. e s s d ge u n t i l 
it is reuu?stPrl hy a µrngram or a terminal. 

On c)utput, 
queuf's for 

t h e C tl :rn L 
df'.'l iv Pry 

program sendc:; data to one or more 
to spe>cific de>stin<.itions. If the 

rJ e s t i n .1 t i o n o e v i c C' 

until the atnc:hment 
is not avd i lable, tne messages are held 
Ccln be made. 

In thP CCACL procedures, symbolic n~mes can be used to 
referPnce var·ious lPvels of the queue structure. ThesP 
syn:h0lic n,:.i,nt>s llilJSt he movecJ into .thf' CD-entry before the CD 
i s re f €' re n c .::> n h y t hf: t he C 011 CL - r1 C S v e r b s i n t he pro qr am • 
..J h en t h e C (If i '1 L p r o y r d m " c a l l s 11 t h e a p p r o p r i a t c s u b r o u t i n c i t 
includes u riointf'r to the pPrtinent CD entry. The queue 
list structure is ti.en used to translate the symbolic name 
t o t h e a r. t u a l p ti y s i c a l q u e u e n a m e • T h u s , b y p.r o p e r 
construction of t~.e CD-entry· in the COBOL program, a 
pro~raMmer (~n reference one sµecitic ~ueuP or, by 
rt' ft> r t' n c i n 'i d l c> v c l i n t he queue s t r u c tu re w i th sub or di n a t e 
levPl'.~, c;1r1 reference all of the queu~s subordinate to the 
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r e f e r en c e u l 1' v e l • 

The syrr.Lolic queuf'/suhqut:>ue names used in the COROL program 
.r. u s t t 1 e t h e s y m b o l i c q u P u e n a m e s · u s e rl i n t h e g e n e r a t i o n o f 
th(~ ()ueue list structure. 

The Gueur Description Lan~u~~e is ~dialect of COOOL that 
a l lo 1-1 s a u s e r t o de t i n e a h i e r a r c h i ca l q ue u e s t r u c t u re • 
Ttii s structurf' is used by the COtrnL-MCS commands to 
trdnslate the symbolic queue/subqueue names used in C080L to 
tht: µhysici:il ·queue names. The queue hierarchy rlescriptions 
d r e ., c o 1n I; i n a t i o n o f t h f' s y n t a x u s e d t o de s c r i b e t h e C D - n a m e 
:H1r~ t~H' lc•v1.'l number conceµt -from the COBOL Data Division. 

In usin 1j tl1c llul'Ue Description Lanqudqe, the progr<1mmer must 
u s t' t h e s y n t 1 x a s d e s c r i b e d i n t h e f o l l o w i n g p a g e s < s e e 
f i r~ u r e ~ - 2 ) • u u e u e s ri re ~ o l l e d i n t hf' or de r t h d t t hey 
apµerir in the queue structure. When a reference is mad£> 
usinco .1ll U,p l»v~ls of qualification, only tha.t queue is 
polll•d. For a referPnce to a level in the structure with 
q u e u t=- s d P f i n r: d a t s u h o r d i n a t e l e v e l s , t h e q u e u e s a r e p o l l e d 
i n t h r- o r o f' r t n ;i t t h e y a µ ~ e iJ r i n t n e h i e r Ci r c h ic a L s t r u c t u re , 
i . e • l e f t to r i '1 h t ( see f i •Jure 2 • 3 ) • 
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S A :'1 P L [ Q U E IJ E I S U 8 Q LI EU E S T RU C TU RE 

(l 1 I MPUT-(HJELJE < ~.1 /\ S T E f\ - Q U F ) PASSWORD I S II r1 A s T [ I? II 

J2 SUIJ-Q IJE Uf-1 ( S Uf:l Q-1 ) 

u3 SL.'U-flllFU[-2 (QUE1A) PASSWORfl I S "QUE II 
CC MM I\ ~W LINE I S "ea r subq-1" 

Uc S:.JH-QUEUE-1 t SUl3Q-?) 
fH S U l'i - Q U F LJ E - 2 (QLJE2) P/\SS\~ORD 1 s "QUE2" 
Cl 3 SUC.-QlJEUE.-2 COUE3) PASSWORD IS "0Ut3" 
Ci 3 S LI 1; - C I J E U [ - 2 (CHJE4) PASSWORD I S "QUE4" 

ll ( S LI! j - Q lH: U E - 1 ( SUt3l~-3) 
IJ :~ SUil-OUEUE-2 ( Q u f 5 ) PASSl>.'ORD IS "QLJ[5" 
f13 S U q - CHI E IJ E - 2 (QUE6) PASSWORD I S "OUE6" 
in SU8-QUEUE-2 (QUE?> PASSWORD ! s "QUE?" 
i) 3 SUfJ-CHJEUC-2 (QUE8) PASSWORD I S "QUE8" 

01 OUTPlJT-QU1:UE (0Q3) PASSWORD IS "STA1" 

01 OUTPUT-QUEUE (004) PASSWORD IS "STA2" 

NOTE : r h "' lJ u »u e G r> n e r a t i o n lJ t i l i t y e l( p e c t s a L e v e L of 9 CJ a t 
the end of the Last entry in the queue structure. The Level of 
99 terminates. the scan of the structure. 
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2.4 i~eur_auEuf_Qffl~lilQ~. 

The general 
follows: · 

format of an in out ~ u eu e structure i s as 

RULES: 

l. 
2. 

4. 

5. 

6. 

G1 INPUT-QUEUE (QIJEUE-NflME) er Ass lJO RD I S 
literal-1] 
n? SUB-OUEUE-1 CSUB-OUF-NAME) [PASSWORD IS 

l i te.ra l -2J. 
0 3 SU g - QUEUE - 2 C S 1J 13' - 0 L! E - tJf\ ME) [PASS~~ 0 RD 

IS literal-3] 
04 su~-OUEUE-~ csu~-QUE-NA~E) 

[PASSWORD TS.literal-4] 

The INPUt-OUEUE cla~ie is required. 
The mini·mum queue structure that can be defined is a 
sin~le level queue. This is done by defining a 01 
level and no suhordinJte levels. ~f a single level 
queue is specified, then the physical queue may he 
reterencerl by use of the one symbolic name. 
The queue (QUEUE-NAME) and subqueue CSUC-~UF-NA~E) 

names can be· up to 12 alphanumeric characters in 
length. fl. name les5 than 1?. characters in. lenqth will 
b~ blank-filled on the right. 
O~tional passwords can be specified CP!\SSJO~D IS) at 
any level in the queue hierarchy. These passwords are 
opti~nal in the ~e0~ral exchange of messaqes, however, 
a passworrl is required tor riny rli sabling or enablinq of 
a queue or ·terminal. Disabling/enahlinq may be 
performed at the individual symbolic qu!ue level or, ·by 
referencing higher in the queue hierarchy, at a group 
lev~l Call suborrlinate symbolic queues refer~nced). f\t 
the group level, only one passw~rd can oe specifiei for 
the whole group. A passwofd must be· specifierl at thP 
level that is to he referPnced in the program. A 
pa s s w 0 r ,i ; s . c 0 m'p 0 s e rl 0 f up t 0 1 a al p h an u 'Tl P. r i c 
characters, anrl if less than 10 characters, it will be 
blank-fill~d on the riqht. 
~hen a subqueue is speci.fied a~ the lowest level in the 
hierarchy, all higher levels in the hierarchy must be 
defined~ The subq~eue definition at the lowest level 
imnlies the existence of a physical queue. 
Optional command lines can. be specified (CO~~AND LINE 
I S " ••• ") a t any l eve l i n t he i n put q ue u e h i er~ r ch y. 
llowever, once one is specified. at a level, i.t must not 
he redefined at a Lower level <i.e. a level which is 
encompasse~ by the higher level rletinition>. When a 
queue which is defined under this optional statement 
9 o e s non - em.pt y , · t he Mu I t i c s c om rn a n d · l i n e c on t a i n e ::J i n 
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7. 

the double quotes ...iill be executed with an -arg 
queue_namp appended to it. This qives the user the 
c::iµdllility to autorr.atic3lly invoke a COBOL µro9rdm when 
a queue goes non-emµty and to pass the pertinent queue 
n a 111 e t o t h e i n v o k c d p r o '] r a m a s a n ·a r g u me n t • 
A level of 99 must he at the end of the last entry in 
th" ~ucue structure. The 99 terminates the scan of the 
Wueue Description Language. 
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2.5 QYIEU!_QLlEUf~Qtf!LJ!I!Q~ 

. The output queue 
Thus no levels 
for an outµtJt 
structure is <>s 

structure has only one level; the 01 level • 
suhordinate to th~ 01 level can be defined 

queue. The format of an output queue 
follo 1..JS. 

1) 1 0 l J T r u "i" - ll u EI Jr: ( (HJ E u E - NAME ) [ p A s s w (J RD I s l i t e r a l - 6] 

fl UL ES : 

1. ThP OlJTPUT-QlJEUE statement is required. 

2 • T h E:' out put q u e lJ e name ( QUEUE - NAM E ) can c on t a i n up t o 1 2 

'.i • 

alrtianumeric characters. If the narne contains fewer 
than 12 characters, it is space-tilled to the right. 

No levels can he specified subordinate to the 01 
tor output L1ueues. 

level 

t •• ,o, pass1rnrd must be specified (PASSWORD IS) for an 
outrut queue if the queue is to be referenced via the 
En.'i~1le/Disable verbs. 

-1 ') .. 



Toi llustrate the use of the hierarchical queue structurP in 
referencing one or more queues, consider the structure in 
FigJre 2-3. Assume in this exa~ple that the queue list 
structure is organized to describe this queue hierarchy 
readi,q from left to right. 

If a RECEIVE statement specifies ~ASTER-QUEUE, this entirP 
queJP. structure will be traversed to access each queue in 
the structure until a queue with a message indicator is 
fou,d. That detailed reference is returned to· the proqram 
and used to access the queue containing that ~e~saqe. The 
queJe list structure is traversed for each reference. 
However a second reference to the same queue name causes 
that queue name to be accessed directly. When using the 
RECEivE_SEGMENT command, if a segment is received in the 
first request to a queue and no change is made in the queue 
structure reference <i.e., the CD entry), the remaining 
segne,ts of the message are sent automatically in subsequent 
RECEivE_SEGME~T calls. The elements of the queue hierarchy 
are traversed in the order that they appear in the hierarchy 
list structure. 

Similarly, a RECEIVE statement specifyinq SU8Q-3 would cause 
queJes' QUE5 through QUE8 to be pol led for messages. 

------· --.. ~ .. -........ ~ 

8 
,,/' 

// \ 

,, 

Q \.\E" U.E -~~~ f;] Q\J-.£ &\J-.€" 0. \). E: 

\ -:i. '"1 s I ~ 
'· ............. "· 

El GUB f _2. =~ ... _!!if r~ r~ hi~ 21 _ ~y .e u.e _S! !!.! .f1 JJr·e 
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A SE rJ0 v e r ti < o u t r u t ) r e f e re n c e s 
structure (the 01 level), thus it 
queues ciirectly. 

a 
can 

sin~le level queue 
reference one or more 

To be useJ ~y the COBOL-MCS 
descriherl in the QueJe 
avai L,:ible in thP· system. 

commands, the queue 
Languaqe 

structure 
!lescription rr.ust be 

The Q1it>ue Generation Utility is a proqram that: operates 
indepenrlf'ntly of COBOL. It processes the Queue Description 
L a thJ u d gt:> ( w h i c h i s i n ·a s e g rn en t and w h i c h de f in e s t he queue 
h i t' r ,1 r c h y ) , a n d c r e a t e s t h e s e a r c h s t r u c t u r e i n s e ·g m e n t 
",ih_t:>hle". This is placed in a 1 directory 
( " ;n e s s .~ g e _ q u e lJ e s") i n t he c u r re n t h i e r a r c h y (see w r i t e u o o t 
t11e Queue Generation Uti Li ty program). 

D u r i n ,~ t h e c x P c u t i o n o f a C 0 Li 0 L o b j e c t µ r o g r a m , t h e p r o q r .:i m 
sends a request containing a symbolic queue name to the 
C O i3 CJ L - :.~ C <; corn rn il n d hand l e r s • /\ s ea r.c h of t he qu e u e s t r u c t u r e 
is initiated in a top-down order seekinq the detailed queue 
•1etinition. If a definition is found, it 1s used by the 
~;roqrarn in r.Jccesc;ing the queue. If the symbolic name is not 
defined in the queue structure, an error status code is 
returned to the requesting program. 

Gaserl on the ~ueue information supplied in the Queue 
Descriction Lan·~uage, the Queue Generation Utility builds a 
s e <1 ~1 e 11 t c o n t J i n i n 9 t h r e a d e d l i s t s i n a s t r u c t u r e s u i t a b l e 
t •J r t r .1 v e r s i n ~1 t h e h i e r d r c h i e s • T h i s s e g m e n t , " Q h _ t a b l e " , 
is uS•'•~ to rf'solve <-ill symbolic rP~;r"!sentations 0t the 
.1 c t u J l \; u ·: u e s • 

/\ co'fr.iand is .lvailable to the terminal user to print a 
forr:i3ttl:'d 'Jersion of the -.lueue structure that exists in 
s e l rr: e n t " q ti_ t d h l e " • I t ma t c h e s c> x a c t l y t h e s t r u c t u r e 
cl '! f i n •' · 1 t • :r t h e c; u e u e D c- s c r i p t i o n L il n q u .~ q e • I n f cl c t: t h e o n l y 
,Ii ffen~nce l1etwt~<·n the nueul• Description Lanquaye and the 
con t e n t s o t s c> 1 i 1n c n t "q h _ t a h l e" i s th a t s e ~men t "q h _ t ab l e " i s 
in d tl1rf'Jde'1 form sui tdblt! for fast SP.irchin~~· 
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This section describes ihe Multics nro1rams, segments, and 
structures that constitute Multics· C01~0L-MCS. 

This is the input se.,:iment to the Queue Generation Ut_ility. 
~his segMPnt contains the desired input-output queue 
h i e .r a r c h y l n ,1 C 0 0 0 L - l i k e f r e e - f o r 111 s t r u c tu re ; i • e • i t 
utilizes the lc>vel concept present in the C080L ciata 
division. The overall description of the language matches, 
almost exactly, that which has been used in the GCOS 
C080L-~CS ~ueue ~eneration system. The reader is directed 
t o t h r fi C 0 S - :·1 C S S IT E Ma nu a l ( DC 9 9 ) o r De s i g n :'1e ni o · n um h e r 8 7 8 
(rP.vision 1) Pntitled "COUOL 74 Queue Generation Systel'l" 
written by C.C.Hain dated Fr.bruary .5, 1975. Either gives a 
detailed descriµtion of the format of the language. The 
exceptions to this language description are: 

a • T h e l ~ s t l i n e o f t he s e q men t mu· s t c on· t a i n a l e v e l numb e r 
of. '19.. The Queue Generation Utility program searches tor 
this to terrrinatc norr.idlly. 

ti. ThP or.tion [PROCESSOR IS literal-51 is not accepted. 

c. ThP rhr~se [STATION NAME IS] is not acceptea. 

d. lhe new oµtional µhrase [COM~AND LINE 

accepted. 

I S " i s 

!15.!iGE. riqu [ -pn Hg1 -dr arg2J 
wnP.re 
1 • a r q 1 d t'• s i q n ,) t e s t h e r e l a t i v e o r a b s o l u t e p a t h n a m e w h e r e 

SP1;ment "ci_cJescription" is to hP founJ. If -pn is 
rnissinq the Jefdult is the current workinJ directory. 

2. drq2 s11ecities the relative or atisolutP. µathname where 
nirf'Ctory "rnessar~e_queues" is to he placed. if -dr is 
m i s ~ i n ~i t ti e d e f a u l t i s t h e c u r r e n t w o r k i n q d i r e c t o r y • 

T h c> C1 u e u c r. f' rH' r a t i o n lJ t i l i t y . p r o g r a m : 

a. ~ u a r d n t "' e s t ti ii t !:. P q n: e n t " q _ rl e s c r i p t i o n " i s 
dirC"rtory hierarchy specified in the 
invokrs the 0u£:ue Gener...1tion Utility. 

present 
command 

in the 
which 

b • t r u n c .:i t e s .~ l l s e q m"' n t s u n d e r d i re ·C t o r y " me s s a g e _ q u e u e s " · 
so as to preserve any ACL's which ~ay already b~ present. 
This alsn lc>aves all initial ACL's on directory 
"messaqc>_quPuE>s" still applicable. 



c • c r e d t es t he .i i r e c to r y fl mes s a q e _ q u e u es fl i n 
directory, if it does not already exist. 

the specified 

d. creates the segment "qh_table" Cif it 
exist> in directory "message_queuesfl. 

does not already 
i . e • , 

> ••• >messaye_~ueues>qh_tahle 

e. processes the rest of segment "q_description" building up 
s e •] m e n t "q h _ t d b l e " w i t n a l i n k e ·1 s t r u c t u r e b a s e d o n t h e 
free-form structure qiven in · 11 q_description". 

f • w h e n e v e r d l o l~ e s t l e v e l i s e n c o u n t e r e d i n "q _ d e s c r i p t i o n 11 

f i le , a segment i s c re a t e d C i f i t ·i o e s not a l re n d y ex i st > 
i n the di r f' c tor y "mes c; a ~le_ queue s 11 to con ta i n t he me s s a g e s 
for th<it queue. 

> ••• >messaqe_queues>INP_.... OK 
> ••• >messdge_q~eues>OUT_ •••• 

In order t o ·us f' t h e queue \1 en er at i on u t i l i t y 
i;, Pr mi s s i o r1 l eve l h i q h enough t o 
r1irectories/seq::1ents off of the specified 
m lJ st ct l so n a v e r,., a d ;.i e rm i s s i on on s e ~1 men t 

you must have a 
delete/create 

di rectory. You 
" q_ ;j e s c r i µ t i o n" • 

ThP ri>s11Lts 0 f a suc.cessfully_comoleted queue generation 
utility run are ••• 

1 • A d i rec to r y "me ·s sage_ queue s fl w h i ch i s c r e .'I t e d of f of 
specified directory. 

2 • fl. s e ~l 101 e n t "q h _ t .a b l e " w h i c h i s created in 
"messa;e_queuesfl dir('ctory • 

. , 
.J. Sesiwents C~ueues> cre<lted for each lowest level in 

"q_rlescription" file. These segments are created in 
directory ''mi>ssa9e_queues". 

3. 3.1 {!E\..EE~!. 

the 

the 

the 
the 

This pro~ram contains the terminal usPrs interfac~s to the 
C O il 0 L - :·1 C S f u n c t i o n s • i. e • , i t c o n t a i n s t h e e n t r y p o i n t s 
that th~ terminal user calls to accomplish the ANSI iefi.ned 
C () ,, 0 L - ::. C <; tu n c t i on s o 1 ••• 

1 • r. C C EI; T 
., 
l • DIS!\l'LL: 
3. f ~i /\ti LE 
4. RFCE IVE 
'). s E ri o 

T t1 t· .i tiov e d re the fl ~J S I defined COBOL-MCS functions that are 
JV.ii l a LL e t 0 J COi10L proqram. COfJOL-,V1CS provides the 
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r. n p d l .1 i l i t i 1' s i t P r11 i z e rJ b e l o w t o t h e t e r m i n ,) l u s e r • ~ a n y o f 
the functions <:ire not applicdble to the COJOL progr.:im but 
a r e J e -; i r c..1 b l r 1 r o 1r, a t e r m i n a l u s e r ' s µ o i n t o f v i e w • 

accept 

r:xecutinq t hi s c Or1mand yields a printout of the number of 
unµroressea d~d processed 
q u e lJ e a r q 1 • 

accept ar-J1 

where: 

messages currently existant i n 

i:lrq1 must be present and is a queue name; i.e., a name 
which has been uniquely generated by the Queue Generation 
lJ t i l i t y • N 0 T E : T he me t hoc~ em p l o ye d to n am e t he Queue i s 
as follows. Input queues are named with 8 characters in 
the form INP_XXXX where XXXX is a 4 digit number starting 
with OJnU. P.g., the 3rd input queue would be named 
INP_C002. Output queues are similarly named in the form 
o1 OUT_XXXX. 

symbol ic_accept 

E)(ecutinq this cornmonci yielrls a printout of the numt:Jer of 
processerJ ancJ unprocessed messages for ~!..!. (lueues described 

This may t.y thP hierarchy given in the .:.irgument list. 
inclur!P onP or many .:.ictual queues. 

symtiolic_.:iccept [rirg3 arg4 artJ5] 

t-1 here: 
ar<it ,;nu 
hie!rarchy 
skippirq 

3. tl6r:l( info 

thE• option<1L arguments rlt'scrihe· 
,J e s i r e ci s t a r t i n q w i t h t h e h i '1 h e s t 

no levels. 

the symbo Li c 
Level and 

Executinq this command yields a printout of all unprocessed 
messa~~s currently residiny in queue arg1. 

into drq1 

1-1here: 
arr:i1 is <is ciescribed i11 command 1. 

syrnl>ol ic_ into 

tlCecutin~ this command yielJs a printout of all unprocessed 
me s s ,1 ~1 r. s t o r a l l q u t> u e s d L~ s c r i h e j b y t h e h i e r a r c h y q i v e n b y 
thP .irqurrPnt.list. fnis mdy include one or many actual 
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queues. 

syrnbolic_info drq2 [arg3 arg4 argSJ 

wr1?rc: 
thP arqumf'nts CJre as dcscrihed in command 2. 

history 

Executin;i 
rnessd,;es 
date/timE: 

command yields a µrintout of all processed 
re s i <! i n :J 1 n queue a r q 1 • T h i s i n c L u des t he 
created dnd the date/ti'Tle processed for each 

mess a c; e. 

history dr<J1 

1-1 her-:;>: 
arr;1 is JS riescribed in command 1. 

receive 

Executing tnis command yields a printout and a release of 
the next avail~hle message from queue arg1. The message now 
be co r;, r• s a pro c es s e rl mes sage an cl i t s d at e It i me processed 
field is set. If there are no unprocessed messaqes in queue 
arq1 then 3 message statin1 this is given. 

rJO Tf: I f the qu ~u e contains il n unprocessed mf'ssaye but 
hdpi)Pns to be Locked (see section 5) then, 

a. l f i t h ::ls been Locked by th; s user <see writeup on 
con. m ri n rJ s 9 and 1 Q ) then th i s queue i s used. 

t. I f i t has been Locked by ;:inother user th en a temporary 
loc~-l·oop <see section 5) 1 s entered. 

rc>ceivP cJrg1 

whf>re: 
ars1 is ~s described in command 1. 

s1·rrbol ic_receive 

Executing this command yields a printout and a release of 
the next avai Lab le messa~e from the given hierarchy 
descriLed by the argur.,ent List. fhe queues will be 
i n t e r r o g ,'Jt e 11 i n t h e h i P r .::i r c h i c a L o r c1 e r u n t i l e i t h e r a n 
unproce~sed message is found and reledse~ or until all 
qut>ucs ,Jt:f·ined t;y the hierarchy .of ,the argument list hdve 
b e e n i n t e r r o si a t f: d • A p r i n t o u t s p e c i f y i n g t h a t n o 
lJ n µ r o c e s s e d n; i> s s d H e c o u L d b e f o u n d i n a pa r t i cu L ;:i r queue i s 
yivcn µrior to interroqatinq the next queue in Line. As 1n 
the recrive c0~rnanrl (command 6), the date/time processed is 
st> t t~ r; r· n a m l' ~ s a ri e i s r e L e a s e d • 
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tJO Tl : I t 
r.essaq~ t'ut 
applic,1ble. 

~ queue is found which contains an unprocessed 
is LockeJ, then the note on commdnd 6 above is 

s y r,1 b o l i c _ r e c e i v e arq?. [arg3 <lrqL, arg5J 

where: 
the aryum0nts are as described in command 2. 

send 

Executing this command causes a request for input to appear 
on the users console. ~ultiple Lines of input (multiple 
segm~nts> ~r~ acceµtP~. Once the entire message has been 
typed in, the ciatd input mode is terminated by typing in a 
line where the first chclracter is a".". This line itself 
is not consirlered part of the message. The data is then 
plac!'ri onto ~ueue arg1 and its <iate/time created is set. 

send arq1 

where: 
arq1 is as described in ·command 1. 

r P. c e i v 1! c; e q m e n t 

Executin~ this commdnd yields a urintout and a release 
(po s s i h l y t e mp o r a r y ) o f t he n ex t av a i l ab l e s e q men t f r o m t he 
next rivai lable messa9e in queue arg1. A segment is a line 
and a message m~y consist of multiple se1ments. This type 
ot receive comm~nd releases a maximum of one segment from 
tt1 e next av a i lab le rr; es sage of queue a r q 1 • The queue a r g 1 
r~mains locked upon return to the user if there were any 
re rn a i n i n 9 s e gm en t s i n t he .n e s s a g e; i • e • , no o t her u s e r can 
ot>rain access to queue arg1 once this command has been 
executerl until the entire message in queue arg1 has been 
releasPd. The date-µrocessed field is not set until the 
r(.'letise of the lilst segment of the messaqe. At this time an 
En1-ot ~Pssaqe inaication is also returnerl to tne user. 

t!OTE: Some unusual results can occur when this command is 
interleaverl with other receive (message) commands. It is 
allowilhlP to dn so and the results are consistent but may 
no t t' e w n a t w a s r! e s i r P .,j • E • g • , a s sum e t h .J t a message 
consists of ~ sP1ments an1 the first 3 segments have been 
returneJ, one i.it a tirne1 via use of the "receive-seqment 11 

command. The nueue i~ locked to all other users at this 
ti n; e • A s sum P tt1 ri t t he u s e r now f' x e c u t e s a 11 rec e i v e 11 

CmesSJQe) comm~nrl. We note that the queue is locked but 
since it is loc~eci hy this user we allow the command. Now 
the entire messaye Call 5 segments) is released and returned 
t o t h ,, u s e r an 11 the queue i s u n l o c k e rJ • i • e • t he f i rs t 3 
se~~ents have now been released twice. 
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The only time that a queue can re.main lockeJ upon exit from 
a cowmand is when a command of type 9 or lO has been 
executed an~ at Least one unprocesserl segment sti LL remains 
in the message. If a user program terminates and any queue 
remains Locked by that user then that queue is unlocked and 
the beginning of the current message is reset to point to 
its first seqment. ~ate also that the only commands which 
will allovi entry to a Locked queue (and this only providing 
that this user .initiJlly Locked the queue) are the four 
receive commands. 

receive_SeCJrnent ury1 

where: 
arc..i1 is as cJescrioed in commani 1. 

symbol ic_receive_segment 

Executinc; this command is the same as executinq command 9 
at1011e excPµt that the ,~ueue to be useJ is decided hy a 

hierarchical search using t~e argument list as the desirea 
hierarchy. A search is made to find the first non-empty 
queue in tne given hierarchy. This includes already locked 
~ueues. If a non-empty ~ueue is found a~d it has already 
t.ieP~ locked by this user then it is used. If i,t has been 
alreany lockeri hy someone else then a temporary lock-Loop is 
entered <see section 5>. 

symbolic_receive_se~ment arg1, [arq3 arg4 arq5J 

where: 
the arquri1t~nts are as described in command 2. 

11. U:EJE. orint_hier.1rchy 

Exec1..tiny 
present in 

this command yields a printout of the hierarchy 
St''Jment "qh_table". This r.ier.'lrchy has been 

created by thP Oueue Generation Uti Li ty program using 
segment "q_description" as input. 

~rint_hierarchy -pathname-

where: 
pathname is a relutive or absolute 
sr>qm'..'nr "·~h_table". 

rlis.1bl<-·_o 

T h i s c o 111 m a n ·1 r.,1 u t s a p h y s i c d l q u e u e 
the queuP is already in the HOLD 
s t ;1 t i n ,1 t t1 i s i s g i v en an d t h e 

- 2 .)-

pathname 

n the "HOLD" 
state then 
cc m 1n and i s 

leading to 

s t a t e • I f 
a message 
considered 



f i n i s he t~ • r t not then a password i s requested an rl 
Vdlir1dtf:·O. I f the password i s qivr>n incorre~tly then the 
command 1 s dhorted. I f the password i s correctly given then 
t h (' qUplJe i s ·put onto llOLD meaning i t cannot accept or 
release any mt-ssages un t i l i t i s ENl\RLED vi a the enable 
comma n 11. 

r.Jisable_q ur~11 

where: 
ar11 is as dPscribecl in command 1. 

enable_q 

T h i s c o m 'ru <i n <1 t a k P s a µ h y s i c a l q u e u e o f f o f 1l0 L D • · I f t h e 
auPue is already off of HOLD then a message stating this is 
0ivt'n and tht' command is considered comple.te. If not then a 
password is requested and validated. If the password is 
qiven incorrectly then the. command is aborted. If the 
password qiven correctly then the queue is taken off of 
HOLD; i.e. it is ENABLED. 

enable_q ar~i1 

~ihere: 

ilrg1 is as describf'd in command 1. 

3.4 DirPctory "messaqe_queues" 

When the Queue Generation Utility program runs, it uses 
scyrr.Pnt "q_cjescriµtion" as input and creates a hierarchy. 
I t p l a c t:' s t h i s h -i e r a r ch y i n a s e pa r a t e di rec t or y 
Crne5sa~e_Queucs> created off of the specified hie~archy. It 
does this tor ease of m~nagement of the queues and the 
search seqmerit. In order to further protect the hierarchy, 
only fH:./1() permission is placed on the search segment 
(qh_tabLPl while REW permissions dre placed onto the queue 
segments. 

3.5 StructurP Definitions 

The followinCJ structures :ire currently used either in the 
c re a t i on of s P q rr, P n t '' q h _ t a IJ l e" ( th e s e J r ch s e ~l men t ) or i n 
the creation of tl1e ph•;sic.Jl message 11ueue segments. Both 
o t t h P s e r. r e u n cl e r t h e d i r e c t o r y " m c> s s t1 'j e _ 1.J u e u e s " • T h e 
structures are ~ivcn as they currently exist but are very 
rr.uch subject to cl.an;Je. 
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,, 
I* REG!~ INCLUDE FILE ••• ~htbl.incl.ol1 

dcl 1 qhtbl ~asPd (qhp) aligne~, 

2 'Tlax_size fix?d bin, 
2 nu'Tl_entries fixPd bin, 
2 filler (14) Jit <?.6), 
2 entry (1000), 

3 filler1 (3?) fixed bin: 

' * I 

/*Entries in qhtbl are lO octal words 
dcl qhe_size tixcJ ::iin init (32); 

l::ing and contiquous 

dcl 1 1~e based (c~eQ) Jnal, 

r 
;D 
J1 
f. 

2 used bit (1) unal, 
2 fit ler2 bit (17) unal, 
2 ty::ie fixed bin (17) unal, 

2 name char (12) aligned, 

2 oassi.iord char (10) unal1 
2 fla1s, 

3 i n put bi t ( 1 ) un a l , 
3 tiller22 bit (17) unal, 

2 oreceding_entry fixed bin C17) un.'3l, 
2 parent fixed bin (17) unal, 

2 preceding_st3tion fixe:l bin C17) unal, 
2 "1ext_stati:>n fixe:l tin (17) unal, 

2 f i r s t-' stat i 01 f i x? d ::i i n ( 1 7 ) u n a l , 
2 'Tlax_station fixec! biri (17) u'1al, 

2 prev_entry_at_sa~e_lcvel 
2 next_entry_at_sarn?_level 

2 filler3 (5) ::iit <36), 

2 access_entry char <32); 

fiHd tiin (17) 
fixed bin (17) 

I * E :J f) I ~: C LU D E F I L:: • • • c; h t h l • i n c l • p l 1 * I 

unal, 
unal, 

' ~ ., t 
/* maximum number of entries in 
I• nu'Tlber of active entries */ 
/* 16 wor~ header •/ 

q_hierarchy(Qh 

/* followed by x 32 word entries •/ 

*I 

I• ~Jord 1 •/ 

/* level number or 5 = station.*/ 
I• words 1, 2, 3 •/ 

I• words 4, 5, 5 •/ 

'* w or :l 7 *' 
/• entry number of la st entry •I 
I• entry number of pa rent *' 
I• word 1 0 •I 
I• entry number of previous stat ion 
/* entry numoer of next station */ 

I• word 11 */ 
I• entry num.be r of 1 s t station *I 
I• mCJX station entry numher to use 
/* word 1 2 */ 

*' 

•I 

I• entry number of next same 
I• words 13, 14, 15, 16 •/ 
I• for exoansion •/ 

level */ 

/• worrls zn to ~7 octal •/ 

~ 
~ , 
....... 
~ :,..." 

~ 



/ * BEGIN INCL~DE FILE ••• mqtbl.incl.pl1 ... , 
dcl !'l~h_header_le1gtl• fixed bin init (8); 

acl 1 mqh based Cm:tp) al.igned, 

2 nu~_entries fixed bin (17) unal, 
2 nuTI_entries_JrJcessed fi~ed bin (17> u,al, 

I 
j 

J\ 

I 

? lock bit (36) ali~nerl, 

? first_messag! fixed bin C17) unal, 
2 next_message fixed bin (17) u'1al, 

2 flags, 
3 active bi t ( 1 ) unal, 
3 disablej bi t ( 1) unal, 
3 filler3 b; t ( 1 6) unal, 

2 filler4 f i x ej bin ( 1 7) U'1 a L, 

2 filler:J2 C4) fixe::l bin, 

2 entry C10DO>~ 

3 filler1 (15) fixea bin; 

/* e,tries in queues are variable in len~th •/ 

dcl ~qeo ptr: 
dcl ~essage_heade~_len~th fixed bin init (9); 
dcl MeSsdge_header_l 0 n~th_char fixed bin init (36); 

dcl 1 mhe basea Cm~~p) 3li1nei, 

2 n.)m_chars fixed Lin (17) unal, 
2 current_char fixed t-:in (17) un'!l, 

2 date_time_creat~d char C16), 

2 date_time_renoved char C16), 

2 · d .a t a c h a .r C 3 2 > ; 

/* E :JD I NC LU DE FI LE • • • m Qt b l • i n c l • p l 1 •I 

) ) 

/• when set locks the segment •/ 

10 
J(} 

~ 
ttJ 
V" 

I• rel. _Jt~ to first message in segment •/ 
I• rel. Jtr to where next m~ss3ge should go *1 

I• 1 = active now •/ 
/* 1 = disabled ... , 
'* room for expansion *I 
I• room for more flags •I 

I• header is·g words in length*/ 

I• date tiTie ~essage placerl onto queue •/ 

I• date ti·me message removed fro~ aueue •/ 

) 



The COBOL Objrct Program intrrtaces to the command routines 
via callin~j seciuences. In 9eneral, tile entry point called 
spc>cifics the particular function beinJ performed. In all 
probability the COHOL object program calling sequences will 
lie yPnt,rette<1 in-line tu a run-time subroutine (called the 
0 b j e c t r r o ~1 r ,1 n1 I n t e r t a c e - 0 P I ) • 

Each of the five COOOL-MCS verbs (ACCFPT, DISABLE, ENABLE, 
RECFIVf, SEND) refer to either an input or an output 
C o m 111 u n i c 3 t i o n s D e s c r i µ t o r ( C IJ ) • T h ,.. A C C E P T a n· d R E C F I V E 
verbs always refer to an Input CD whi Le the SEND verb always 
rf.'ters to <.Jn output CD. The DISAHLF anJ F~JAiJLE verbs refer 
t8 cithPr an input or an output CD dependent upon wnether 
t h e I ~J r u T o r o lJ T r u T µ h r 3 s e i s s p c; c i t i e <1 • 

T h e C 0 L'. 0 L p r o :i r i.l ni i t s e L f u s e s t h e s t r u c t u r e s d e s c r i b e d l n 
section 4.3 for the input. <Jnd output CD's. The following 
informatir:in is hased on the premise that there .will exist a 
COBOL Object Pro:iram Interface run-timP routine. This OP! 
r u n - t i rn t, r o u t i n t, w i L L c o in rn u n i c a t e b e t w e e n t h e c o rr. m a n d s a n d 
the CO•~CL proqram itself. The COBOL co11piler will translate 
the communication verbs into calling sequences to the· OPI 
run-timP routine whicn in turn will call the comrrand. Note 
that this is not necessari Ly the way in which it will be 
imnlemented ~ut is merely a template on which to bas~ 

exarnµles. The in-Line calling sequences will contain 
~ointers tu tne pertinent input or outµut CD structures. 
Tne CPI run-tirne routine will use calling sequences to the 
c o :n ,,, ,1 n ,; s 1J h i c n c 0 n t i.l i n e n o u g h i n f :::i · r m .J t i on f o r t h e c o m m an d t o 
rierforn., its function. The oriqinal CD structure contains 
u n l y s y fl"' b o L i c i n to rm a t i on, s c "' c o f w h i ch i s r es o l v e d down t o 
Jctual queu~s by the command, but some of which must b~ 

res3lvPu to pointer addresses prior to the transfer of 
control to the command •. This resolution of symbolic names 
to µ o i n t e· rs can be done e i the r by the i n- l i n e code or by 
some run-time subroutine (OPI). The interpretation of 
returned error-codes and the decision as to what to do when 
they occur is probably best handled in a run-time 
subroutine. This decision (,_ill in-LinP corie or a run-time 
subroutine) may be left uµ to the COROL ccmpi ler people. 

A CC'JOL proqram refers to a •.iueue hierarchy somepl;ice in the 
~, e r rr, .3 n e n t f i L e s y s t e m • M u l t i p l e q u c u e h i e r a r c h i e s -a r e 
<Jllowed so J method is required to determine which hierarchy 
the progrilrr, is to manipulate. ANSI specificettions deny us 
the option cf cietininy ne•J syntax in the CCl!lOL language 
(such ris a "SET llIEfU1RCllY 11 st,1tement) so another methor:I must 
he u s 0 rJ • Th i ~ i s no t b i.l cJ a s we· w o u l d l i k e to be ab l e t o 
P x c c u t r' il C 0 I i O L p r o 9 r ll r;i i.l n d h J v e i t m a n i p u L a t e ,-J i f f e r e n t 
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hierarchies in different executions without requiring a 
r e - c o 111 p i L ;i t i o n • 0 n e p o s s i b i L i t y i s t o h a v e t h e C 0 B 0 L 
c;illinq seq1JencPs to COOOL-:~CS priss th<' current working 
directory. A search is then ma.ie for .directory 
"messaqf•_queues" which may exist off of the current working 
directory or may be Linked to fro'Tl within the current 
workin~ rlirectory. At any particular ex~cution of a COBOL 
program the Job Control (anquage can set ~he working 
d i r e c t o r y a s. d e s i r e d • 

The followinq callina sequenc!" and str1Jctures ar·e given as 
dn example of what is needed by the commands. This is given 
;is an e~ample only and may not bear any resemblance to what 
i s u l t i ma t e I y i mp l em en t e d by the c om pi le r people • 

~{l[:l~: RECEIVE 

The RECEIVE ehtry point returns one message or µortion of a 
messaqe to the caller. 

rJ e c l .·1 r e r1 F. C E I VE e n t r y ( po i n t e r , po i n t e r , f i x e d b i n < 3 5 ) ) ; 

ca l l RE C E IV F ( l D _ p t r, 0 PI _pt r , code.) ; 

where: 

1. CD_µtr is a pointer to the input_CD structure 

2. OPI_ptr is a pointer to the OPI_input_CD str~cture 

3. code is for th~ returned error code 

DCL 01 lnput_CD based unaligned, 
02 sq char(12>, 
02 ssq1 char<12), 
(J2 c;sq2 char(12>, 
02 ssq~ ch~rC12>, 

02 message_date pie "999999", 
U 2 m P s s a g E' _ t i rn e ,J i c " 9 9 9 9 9 9· 9 9 " , 
02 symbolic_source charC12), 
0 2 t ex t _ l e_n qt h pi c "9 9 9 9 ", 
02 en'j:._key char.(1), 
02 status_key char(2), 
02 message_count pie "999999"; 
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DCL 01 Output_CD baseJ unaligned, 
02 destination_cuunt pie "9999", 
0 2 t e x t _ l e n g t h µ i c " 9 9 9 9 '·' , 
02 status_key char(2), 
02 destination_table (1), 

03 error_key char(1), 
0 3 .s y mb o l i c _ rl e s t i n a t i on c ha r C 1 2) ; 

!'CL 01 OPI_input_CD :::iased aligned, 
02 4_tJtr ptr, 
02 oate_µtr ptr, 
ll2 time_ptr ptr, 
02 source_ptr ptr, 
02 len~th_ptr ptr, 
02 end_key_ptr ptr, 
02 status.key_ptr ptr, 
02 count_ptr ptr: 

DCL 01 OPI_output_CD based align~d, 
02 dest_count_ptr ptr, 
02 lenqth_ptr ptr, 
02 status_key_ptr ptr, 
02 dest_table_ptr µtr: 


