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IPLOS GOS = INTERNAL IPLOS REQUIREMENTS IPLOS GDOS - INTERNAL. IPLOS REQUIREMENTS

1.0 _SOURCE

The requlirements contalned hereln were drawn from two
princlpal sources. The contents of Sectlon 6.1.3 were drawn from
the documents submltted by the varlous Product Set and internal
subsystem design groups as requirements on the Operating System.
The contents of Sectlon 6417 'were drawn from the IPL RAS
Features document, dated 3/21/74,y submitted by V.0. Torres and
‘JeAe Hilson. :

1.4 _NUMBERING_CONVENTIONS

The numbering conventlons for the requirements set torth

herein conform to the numbering system established In the IPL
Requlrements and Goals document, " for major headings (Sections
6e1e3e1 through 6e1e3+14 and Section 6.147)¢ Minor headings are
organlzed with the Intent of indicating what area of the 0.S. |Is
affected by a particular requirement, and are uniform across all
major headingse Ee«ges minor heading 4.3 under any major headling
" always indicates requirements on Record Management.

1.2 _VOID HEADINGS

The numbered outline is intended to be complete, to allow for
future expansion. Therefore, some major headings are llsted as
“To be suppllied’; Indicating that no requirements have been
submitted by the applicable design group as vyet. Some mlnor
headings are followed by the statement “None", Indlcating that
although requiements have:been recelved from the pertinent design
groupy none were ldentlified as applylng to thls area of the 0.S.

NCR/CDC PRIVATE < REV 86/13/75
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6e1.3 PRODUCT SET AND SUBSYSTEM REQUIREMENTS ON THE 0e.Se

6e1e3.1e1 GENERAL REQUIREMENTS

1. The object program makes the followlng assumptions when It
recelves control from the IPL environment.

e The stack segments and environment registers have been
establ ished.

be There 1Is no support by the environment In case of a
runtime abort. . :

2. As tar as can be ddtermined, the primary user of Release 1.0
will be the IPLOS project.

v3. Time of day, datey anﬁ Interval timer services wil! be

reaqulred.

6-1;301-2 REQUIREMENTS ON SCL

None
6+.1.3.1.3 REQUIREMENTS ON JOB MANAGEMENT
i.  Standard Accounting services wlll be requlired.
2. Standard Spooling services will be required.
6ele3elots REQUIREMENTS ON DATA MANAGEMENT »

1. The object program must be abte to output character and
binary data In some form by August, 1975.

2. There 1Is no need to provide compifer support for SHL
Input=-Output for Release 1.0 as there wlll not be any IPLOS
support for the I-0 by the release dates,

3. The ablilty to write sequentlial legible and binary fliles
from the simulator [s a requlirement in order to be able to
‘record the results of test case executlons -

'%S 1/0 Interfaces for creating, opening, accessing, closing and
deleting sequentlal and random text and binary flles, and
tor supporting terminals are required.

$s1:3.1.4.1 Requirements on Volume Management
None .

NCR/CDC PRIVATE REV 06/713/75
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6s1s3.1.4.2 Reguirements on Flle Management

None

ﬁ;&;ﬁ;l;&;é__sggulnsmgnxs.nn_ﬁssﬂﬁﬁ.ﬁauassmznl

None

6.1.3.1.4.6 Regulrements on Block Management

None

mmmnummwmmm

None

6e143+1.5 REQUIREMENTS ON PROGRAM MANAGEMENT

1.

2. -

‘3‘

lhe

-

6o

7.

taken -to support the
complier

There will be no special actlon
executlion of SHL programs In muitiple rings. The
will assume
single ringe.

The operating system will be responslble for the allocatlion
of the stack segment(s) for the programe It wlil also be
responslible for setting up the canonlcal address reglsters
and executing the iInitlal
programe.

It coroutines are to be supported, the operating system must

provide a mechanism for allocating and freeing the stack
segment(s) required for the coroutines

The operating system must take on the major responsibillity
for managing critical reglonsy shared-variable locksy
events, event queues, the deactlvatlon and reactlivatlion of
taskss the stacking of soft-interrupts attached to event
variablesy, and the activation ot Interrupt procedures.

Shared varjables assoclated with critlical reglons are In the
program®s name space; however, thelr assoclated queues must
be managed by the operating system. Locks on shared

" _varlabtles must also be managed by the operating system. The

focks should be assoclated with descriptors
system storage by the loader.

establlished In

Some mechanism for determining the ownership of locks on

shared varlables ("slgnatured locks™) s required to keep a
process from stalling ltselft.

" Event varlables must be shared between processes ibut shou id

not be shared varidbles assoclated with crjitical cealons).
NCR/CDC PRIVATE REV 06/13/75

that the entire program wilt execute within a

procedure call to the SHL.
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8

9e

10.

i1.

.12,

13.

14,

15.

5
APDXE
75706714

Event varlables must be In the system name space, and be
capable of being established at run time. However, it |is
not necessary thdt all event primitives be Implemented by
system calls. The object program could Interrogate the
status of event varlables to determine whether or not a
system call was necessary.

Tasks are characterized oy a procedure and an assoclated
task___varlable. Asynch procedures can be executed
asynchronously; crltical procedures can exlst only In one
process at 'a time. Global wvarliables are al! shared;
critical procedures may have local statlic variables that are
not sharede. The operatlng system Is responsible for all
synchronization and stack management.

Al though task varlables are In the program name spaces they
are associated with task-control-blocks (at least, for
asynch procedures) some of whose elements are within the ken
of spawner and spawned. References to these are *qualified*"
by the task varlables which requires the generation of an
associated " entry Into the system name space at execution
time. i

Critical procedures require a signatured lock to
that they exlst Iny"and only ln, the calllng process.

ensure

The stack frames assoclated with the spawning process and
wlth the asynch or critlcal procedure are crltical In that
their associated blocks cannot be terminated untll atl
processes depending on them have terminated (alternatively,
terminatlon attempts should result In the termination of
subordinate processes).

The operatlng system ls responsiblé for initializing and
handiing stack forks. Operating system support may be
required to monltor returns, exits and go-tos across stack
forks and critical frames In general.

The conventlondl mechanlism for communication and
synchronlizatlion between the simple kinds of asynchronous
processes cited above Is the conventional pessage_buffer,
which Is the only variable that is shared. The exclusion
of these should be reconsidered.

Soft interrupts and faults result In procedure calls. Hhen
an interrupt Is caused or a fault is sensed, the state of
the interrupted process must be saved in the process stack
and a call to the handling procedure genarated Jjust as
though the <call had actually occurred in the interrupted
process. B
responsible f{fors

The operating system |is attaching and

NCR/CDC PRIVATE REV 06/13/75

WO ND UL td N\ e



ADVANCED SYSTEM LABORATORY

IPLOS GDS =~ INTERNAL IPLOS REQUIREMENTS

16,

17.

18..

19‘
Zu.

21

22

23.

24,
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detaching  Interruptss queulng  and handliing of the
associated event variables? determining when an interrupt
procedure s enabled or disabled =~ and activating or
queulng accordlinglye. '

The operating system ls responsible for flelding. all
tfaultsy determining wnether or not the fault Is enabled,
and actlvating the currently attached fault procedure. The
system fault-handler, ‘itself called as a procedure, must
disengage Itself and activate the currently attached fault
procedure as though the fault procedure had Iltself been
called from the Interrupted process when the fault was
sensed.

Interrupt and fault procedures
general, lnterrupt procedures walting on any and all events
must be’
for a fault procedure attached to any and all faultse
Faul t-specific parameters will probably be required, and
interrupt procedures ‘requiring more Information may be
needed. .

Information about the exlstence and status of Interrupt and
fault procedures must be kept on the process stacke This
Impiles that the operating.system can be cognizant of stack
structure and that atl processes (whether SHL-complied or
not). use a stacke

Stack initlatizatlon and allocation ls requlred.

Allocation of stack space on and after procedure catlls ulll
be handled by compllied-out code sequence.
Traps on references outslde of allocafed stack space are
requlired.

Stack underfliow and overflow require speclal handliing; they
are exceptlons to the ruie of handling fault procedures in
the user°®s stack.

Coprocesses are synchronous processes wWith
stacke The establlshment and switching = ol stacks
assoclated with coprocess control should pot require
excurslons to the operating system.

Standard error and exception handlingt sety, reset, simylate -

traps and Interrupts; attachment and
exception-handling procedures are required.

detachment of

NCR/COC PRIVATE . REV 06/13/75
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notlifjied of which event triggereld them$ simitarly

thelr own
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6.1.3.1.6 REQUIREMENTS ON STORAGE HANAGEMENT

1.

2.

3e

Standard segment creatlon, limit
are required.

management, and deletion

Standard storage and working-set management Is requlred: get

and free pagesj specliflcation of ‘*sticky®. parts; overlay
control. : '
Speclal handling. of allocated pages to mlnimlze page=fault

Interference on references to allocated but unaccessed pages
would be deslirable.

6e1e3¢147 REQUIREMENTS ON SYSTEM MANAGEMENT

1.

2e

3.

‘We need such facllities as type

The project must be able to linky, load, and execute object
decks by June, 1975,

The use of some form of IPL linking loader Is a requirement
to Ilink separate SHL compllation and runtime procedures
together for. executlon.

checking across procedure
callse It seems that ‘the Loader is the appropriate place to
perform that task for all {anguages provided that [t Is
possible to speclify the severity of a type conformity
errors.

The following are all requlrements on the loader.

be

Se
6.

7.

i1.

12.

Policing of xdcl-xtef type matchings, shared type matchings,
and parameter type matchlings
modules; these may be elther data or program typese.

Handling and poticlng of external variables.

Establishment and Initlalization of
variables and eyvent variables.

tocks™on

shared
Packaging of code seéflons, binding sectlions and, possibly,
statlc sectlons for future llnking.

Handling of context tables In such packagingse.

Handling of full length SHL identiflers.

Establishment and Initialization of static sectlon(#) and
system heap.

Establishment of both SHL-local and global segmentss.
Establlshmenty and possible allocation and initlallzatlon,

NCR/CDC PRIVATE REV 06/13/75
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of stack segments. i _group should state lts poslition on this matter. 1
: . 2 2
i3. General handling of object librarles. 3 6e1e3.2.2 REQUIREMENTS ON SCL 3
: . 4 4
14. Inltiatlzatlon, handting of . local segments and . 5 None S
establishment ot context-table connective tlssue. for 6 6
debuggling could be handled by a capabllity for <calling 7 6el1e3¢4243 REQUIREMENTS ON JOB MANAGEMENT T
user-supplied procedures durlng loading. The <cost for. 8 . 3
Installing such a test on the loader might be preterable to 9 1. The minimum O.Se support required for data recovery Is a 9
- burdening the (oader wlth detalled knowledge of mapplng 10 checkpoint/restart facility to support the RERUN statement. i¢
functlions, object structures and Idiosyncrasies of all 11 It Is permissible to require that this function be specifled 11
possible languages. ' 12 outside of the source programe If 2a superlor recovery 12
) 13 . facility is not speclfiable outside of the source program, 13
6e1.3.1.8 REQUIREMENTS ON OCS 14 however, then the COBOL RERUN faciiity must be supported. i4
) - 15 15
1. Standard Operator Communicatlons services will be 16 641434244 REQUIREMENTS ON DATA MANAGEMENT 116
required. 17 ) . 17
. 18 None 18
Bs1:3.2_ COBOL 19 o v 19
_ 20 $21.3.2.4.1 Requlrements on Volume Management gg
. 21 :

6e1.3.2.1 GENERAL REQUIREMENTS 22 None . 22
. . , 23 . 23
: o ' S ’ o 24 621.3.2.4.2_ Regulrements_on Flle Management : ) 24
1. A Message Control System (MCS) Is deflnltely neededo 25 . 25
o 26 . 26
24 The same general facilities as In the ATG proposal 'will' be 27 1. Support of the 3 flle organizatlons (sequentlal, relative 27
needed by COBOL by the time the product Ils released. 28 and indexed) ls absolutely required. 28
. 29 ) 29
D The IPL COBOL compller group antlicipates a symbollc dump 30 - 2. Indexed.file organizatlon must support the exlstence of 30
) will be needed by the COBOL programmer as a supplemental 31 several (alternate, not multiple level) indices. 31
debugging aide. Object code is not to be presented to the 32 .. 32
user since a hlgh level language user has no Interest In 33 3. The relatlve flle organlzatlion "“relatlive key" requires the 33
" such detall. : i 34 same treatment as the indexed file organization "prime key". 34
' 35 35
) . 36 4 It Is requlred to allon program access to all tabels, user 36
The COBOL <complier should be able to provide  (on request, 37 : and system labels (for securlty reasonsy certain fields of 37
" perhaps) the folloning dumping Information as part of the. object 38 the system labels mlght have to be blank filled before the 38
- code flles : 39 label contents are passed to the program). Label processing 39
o 40 is planned tor all file organizatlons, . not only for 40
1. Symbollc data names ‘41 sequential files, at OPEN and "'CLOSE time (beglnning and 'S8
42 ending flle labels) and at beginning and end of volumes. 42
2. A descriptlon of each data areas L3 43
! : ‘ ) 44 Se An OPEN of an wunavalilable file should not automatically LTS
a. . memory address (PVA format) 45 ' discontinue the programj 1t should put It Ina HWAIT status, 45
b fength ) . ) 46 If the OPTIONAL clause Is not present, and output a message L6
Ce data type * i . 47 requesting the flie from the operator or the terminal wuserj 47
de decimal positlon (1f applicable) : ‘48 ) It should return an OK status 1If the OPTIONAL clause is 48
e. number of occurrences of an item” lf subscripted 49 presents. The Operating System should also be able to 49
: . ' - 50 recognize all labelled files and attach them automatlcally at 50

: : 51 OPEN time. 51
A dump Is usually viewed as a system functlon, and so the IPLOS 52 . ) : 52

NCR/CDC PRIVATE . REV 06/13/75 v NCR/CDC PRIVATE REV 06/13/75
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6.

7o

8e

9

10.

11,

12.

13,

14,

75706711

The .Operating System should close atl unclosed fltles
attached to a glven Jjob when thls Job reaches end-of-job,
whether thls Is due to a STOP RUN or a job termination by the
operator or the Operating System. : ’ :

The Operating System should keep track whether an End of
Flle has occurred and return an error code 1If a subsequent
READ NEXT 1Is executed prior to  the executlon of a CLOSE
followed by an OPEN statement, or the executlon of a START or
READ with KEY statement for relatlive and Indexed files.

Nonpermanent = flles should be qualified by the Job name In
order to make them unique In case of multiple  executlions of
the same program.

Four flle OPEN statements must be supporteds OPEN INPUT,
OPEN OUTPUT, OPEN 1I/0, and OPEN EXTEND. The first three are
sel f-explanatory.  OPEN EXTEND opens the flle In output mode,
but positions the flile so that the last record 1Is now the
preceding records. ’

Three CLOSE statements must be supportedt CLOSE FILE, CLOSE
REELy and CLOSE UNIT., CLOSE FILE terminates processing on
a flle. CLOSE REEL and CLOSE UNIT terminate processing on
the current volume and prepare the next volume of the same
fite for processinge. CLOSE REEL/UNIT onty apply to
sequential files in the output mode. N

An Input file may be declared as optional. Thls means that
the flle may or may not be present when opened. If It Is
not present, then the first subsequent READ statement will
glve the At End" condition.

Tape files may be labelled or uniabelleds Record formats
Fy Vy Dy Uy and S must be supported on tapes, the blocking
mechanisms defined In the label standards must be supported
on tapesy and multl reel flles and multl flle reels must be
suppor ted. String consideration should also be gliven to
support of IBM tape label conventions.

When the new label standard is defined In JOD COBOL, strong
consideration should be glven to lIncluding it In IPL

COBOL. ' ASL should ensure that thls sltuation 1Is reviewed,

- perlodically to see If ay new requirements on the I/0
system emerge. ’

Emerging Requirements

CODASYL currently has a task group (the Flle Processlhg
Task Group) at work <clarifying and extending the I/0
facilities of JOD COBOL. ASL should perlodically review
the progress of the FPTG work to determine whether any of

NCR/CDC PRIVATE REV 06/13/75
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their proposals should be incorporated in IPL COBOL and
what additional requirements such Incluslon.might Impose on
the IPL I/0 system.

Bs1e3.2.4.3 Regulrements on Record Management

1.

2.

- 3.

4o

Code conversion does not affect the placement of records for
Indexed sequential flles.

Provislon must be made for the use of a program speciflied
I/0 error routine to be called after completing the standard
I/0 error routine or upon recognition of an invalld key or
end of flle condition when an INVALID KEY pnrase or AT END
phrase respectively has pngt been specifled In the I/0
statement,

Four types of record I/0 statements must be supported?
WRITE, READ, REHWRITE, and DOELETE. Each may be keyed or
unkeyeds HWRITEy READy and DOELETE are self-explanatory.

REWRITE replaces an existing recorde REWRITE and DELETE

operate on the last record reads in a sequentliat
organizatione.

A START statement exlsts In COBOL; Its functlon ls baslically

internal and conslsts of positioning a file by providing a

new key values, Support of this statement by the 0.S. (by
iInltlating a SEEK operatlon) could enhance throughpute. '

NCR/CDC PRIVATE REV 06/13/75
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The following chart summarizes the valid operations for a
file in output mode.
+ b e et DTy
! ! 1 H - |
1 Access ! SEQUENTIAL 1 RANDOM 1 DYNAMIC H
H H l} 1 H
R e B e e e e e B e
l : ! ! o B | ! } ! i
! Organlzatlon | SEQ ! REL ! INDX ! REL | INDX § REL ! INDX !
1 : 1 H 1 H ! 1 ! !
L R Y L S ] LT Ty PSSy
L D i e e e et S T e A L |
H H 1 1 H ! I 1 |
! WRITE - o : 1 ! 1 ! ! i
{ (NO KEY) i1 YES ¢ YES I YES { NO ¢ NO !t NO { NO 1
[ ! 1 H 1 t ! t !
B e L Rt L A e Ty Y
! 1 ! 1 ! . ! ! 1
! WRITE ! 1 1. ! H 1 ! !
1 (KEY) t NO ! NO ¢ NO ! YES | YES | YES* ! YES* !

' N 12
YSTEM LABORATORY -

i : ! 1 t i ot ! ! !

M VO I Uy S Oy S S QIO QI

* »Bufferlng may bd advantageous, since HRITE statements may
- be primarlly In ascendlng order.

NCR/CDC PRIVATE REV 06/13/75
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6. The following chart summarizes the valld operations for . a
flle in lnput modet : .
fmeccccccccccccctecmccrccccancacccacatacccccccnccctocccccccacnaa}
i { : iR i H
! Access ! SEQUENT IAL ! RANDOM I DYNAMIC l
1 . H . H ! 1
{emeeccarecocnca |cccantemmnctoncnan|accantocncne] caccactecnnen]
H i [ ! H ! 1 ! t
INDX ! REL ! INDX 1

| Organlzatlon | SEQ ! REL ! INDX 1 REL !
o

H i 1 ! 1 1 H 1
fomrcncconcccantercerctenacntaceccefrcnactececcctcnceccntaccnead

L it et R R A S el Y S QU Y

! ! v ! ! 1 i ! 1

! START I NO DYES { YES I NO ! NO { YES ¢t YES ¢
! ! 1 ! { 1 H 1 i
T ey e et
1 H ! ! . H H H ! !
! READ ! i ! ! ! 1 ! !
H (NO KEY) !t YES | YES I YES t NO 1§ NO ! YES® { YES* @
H ! ! ! ! H H t ]
i et L B e T e S e
| I ] 1 -1 ! t H 1 H
{ READ 1 i t t H t t 1
t (KEY) 4 NO 1 NO 1 NO ! YES 1 YES ! YES* ! YES* |

! t ! ! ! i ! { 1

L ettt D e e i Dt it bt 3

* Bufferlng may be advantageous
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The folltowing chart summarizes the valid operations for 2
flle In update mode. ’
boemmmen -toma T D e e e T Y
1 Access { - SEQUENTIAL { RANOOM { DYNAMIC!
R e L R B bt LT S L LTS
! Organization { SEQ ! REL ! INDX {REL {INDX JREL {INDX!
L T S S et TR R S e Y
e T R et e STy TR PR TR PPN
1 START f NO 1t YES ! YES ({INO { NO I YESIYES 1
temmcccc e R R e T Rt R LR L LT 3
! READ t ! ! | ! ! ! !
} (NO KEY) 1 YES I YES ! YES {NO {NO {YESIYES !
L e k. et ettt Attt ittt ST TR EL TS 3
1 READ t [} i { ! ! ! 1
H (KEYED) I NO ! NO ¢ NO IYES 1YES lYESlYES !
D it e bt S et Dttt R
{ REWRITE ! ! ' ! H ! t !
! (NO KEY) ! YES*¥! YES § YES INO I NO {NO INO ¢
et O Rt L T R e et A s
!t REWRITE ! ! H -1 { ! t !
1 (KEYED) t NO 1 .NO t NO IYES®* IYES** IYESIYES !
bemmcccnccaa B D D e e Rk St
! DELETE 1 ! ] ! ! ! ! H
1 (NO KEY) ! NO ! YES ! YES INO {NO INO INO !
L et B Ty R e el e et 4
! DELETE 1 4 ! { ot 1 ! !
! (KEYED) 1'NO & NO 't NO  IYES** IYES** 1YESIYES 1
T cemcctemncntancantccccnntmenmantmrrmestecafonaa}
1 WRITE 1 H H ! ! ! i {
! (NO KEY) It NO 1 NO 1 NO INO I NO . INO INO 1
R et B ey T e o T T T S
! WRITE 1 ] i 1 ! 1 ! {
! (KEYED) ! NO I NO .t NO IYES***] YES*** | Yes{YES |

8.

e e e aen e ST SELTE LS E LY SL L LS

* Record size cannot be changed
** Must refer to an exlsting record
*%% Must not refer to an existing record

Each file In a program may have assoclated with |t a FILE
STATUS data items This two character item Is updated with a
status value during each executed reference to the flle. It
must be possible to uniquely ldentlfy these conditlons from
the status responses of the I/0 system.

00 SUCCESSFUL COMPLETION

The usual case.s-

NCR/CDC PRIVATE REVV06/13/75
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02

SUCCESSFUL Read of a record with a DUPLICATED KEY value.

For an INDEXED flile, a READ NEXT operations based on an
Alternate Key for which Dupllicates are Allowed, has retrieved
a record which has the same “key of reference"™ value as that

-of the next record.

AT END (end of tite condition) (Sequential Access)

A READ NEXT
unsuccessful}
flle.

"operation (Sequential or
there are no more records

Dynamlc Access) was
avallable in the

INVALID KEY - OUT OF SEQUENCE

e« A HRITE to an INDEXED flle In SEQUENTIAL OUTPUT mode
attempted to create 2 record with a Prime Key value which
was not greater than the previous record written.

"e A REWRITE to an INDEXED flle in SEQUENTIAL I-0 mode did not

speclfy the same Prime Key value as the preceding READ.

INVALID KEY - DUPLICATE KEY VALUE

e A HRITE or REWRITE to an INDEXED file would have created 2
records. wlth the same key value in the Prime index, or In
one of the Alternate Iindexes which dres not allon
duplicates.

e« A HRITE to a RELATIVE file addressed a relatlive record
position nhich was already occupled.

_INVALID KEY = NO RECORD FOUND

e A START operation did not find a record which satisfled the
fogical key condition expression.

« A format 2 READ operatlon (non-sequentlial
RELATIVE or INDEXED file) did not find a record
key value speclifled.

o A REWRITE or DELETE statement to a Relative or Indexed flle
In non-sequential (Random or Dynamic) access mode did not
find a record with the key value speclfied. )

access to a
with the

INVALID KEY - BOUNDARY OVERRUN
A HRITE statement to any file on a mass storage medium has

addressed a locatlon whlich 1Is beyond the externally
_speclified boundary of the file. .

NCR/CDC PRIVATE REV 06/13/75
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30 PERMANENT ERROR 1 3e All external references should be quallfled by the name of 1
) ) . 2 the module where they are declared. 2

A permanent error may occur at any tlime that the system 3 3
attempts a physlcal 1I/70 operation which results In an 4 Lo Unresolved references should not cause more than a warning L
unrecoverable error (including OPEN, START (INDEXED flles), S message at linking time. At execution timey, they should 5
CLOSE UNIT, and CLOSE, as well as READ, REARITE, WRITE or 6 cause a trap to the Linking Loader to attempt to resolve 6
-DELETE) . A : T them. . 7

: ' 8 8

621:3.2.4.4_ Regulrements_on Block _Management 9 6e143.2.8 -REQUIREMENTS ON OCS 9
10 10

None 11 None 11

. : : 12 12
£:1.3.2.4.5 Reguijrements on Jdevice QOrivers i 3 £e1.3.3 _FORTRAN 13
4 14

None ' 15 15

16 6e1e343.1 GENERAL REQUIREMENTS i6

6e1e3.2.5 REQUIREMENTS ON PROGRAM MANAGEMENT 17 17

: 18 1. A means for determining the current CPU times time of day, 18
None 19 and date must be provided. 19

: 20 : 20

6e1¢34246 REQUIREMENTS ON STORAGE MANAGEMENT 21 -2+ It a digity or a character, string follonws the STOP or PAUSE 21,

) ' 22 stfatement this string must. be displayed and must be 22
None ) 23 availaole for examination. : 23

. 24 . . 2k

6ele3+s2.7 REQUIREMENTS ON SYSTEM MANAGEMENT 25 3o Facilities which permit an executing program to display 25

: 26 - Information in the dayfile and/or on a terminal are required 26

The following definitlons, used by the COBOL deslgn team, are 27 for the DISPLA and REMARK sub-routlnes. . 27

necessary In order to lend absolute clarity to the Intent of
requirements stated in this sectlont

NN
O ™
n N
O

4, A program must be ab