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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
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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.
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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 able to distingulsh between ba;ch and

o 30 terminal usage. 30

“Binding"” is the combination of 2 or more object modules into 31 31
one single object module, requiring offset adjustment and 32 Se The first plece of software to detect a condltlon which 32
possibly a change in the OP code. ) 33 caused or will cause an error must flag the .error. ' 33
: ' . 34 I
“Linking"™ 1Is the resolutlion of external references from one 35 6edle3e3¢2 REQUIREMENTS ON SCL 35
module (elther the result of a compilation or of a blnding 36 . 36.
process) to -another. It can be done elther statlicalliy or 37 1. It 1is necessary for a programmer to be able to examlne the 37
dynamically at the time of the call or reference. 38 diglt, or character, string, which may accompany -a FORTRAN 38
o 39 STOP or PAUSE statement, with SCL commands. ' 39
“LoadIlng” Is what the name Impiliest the loading of a program 40 : 3 40

In the computer memory for executlon. 41 6e1¢3.3.3 REQUIREMENTS ON JOB MANAGEMENT 41
) 42 42

1. Since the COBOL compiler will Initiallze al)l data entrles 43 None .43
declared In the WORKING-STORAGE SECTION, the loader should 4l . Ly

be capable of zero or space flilling large areas. In 45 6e1e3.3.4 REQUIREMENTS ON DATA MANAGEMENT 45
addition, It should allow initialization of Indlvidual data 46 46
ltems (VALUE clause). B . . 47 1. Securlity. A program must be able to establish its right to 47

) 48 access a flles For example It may be able to write on a 48

. 2o The COBOL compiler requires a Iinking facllity both In 49 tile when that tile is not associated with another programe 49
: static and dynamlic modes. There IS no requirement for a 50 . ) © 50
binding facilitye An efficlient Linking Loader is all that 51 2. IPL FORTRAN provides five Flle and Record Manipulation ' 51

Is required. ) ) ) 52 Statements. These ares REWIND, BACKSPACE, ENDFILE, 52

NCR/CDC PRIVATE REV 06/13/75 ) - NCR/CDC PRIVATE REV 06/13/75
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BACKFILE, and SKIPFILE.
He suggest that a partitloned flle structure should be used
to faciiitate the Implementation of +these statements.
Partitions within the file can be named and/or numbered.
Each partitlon Is separated from Its predecessor by an:

3.

4o

S,

6.

. Te

' BACKSPACE

end-of-partition marker which 1Is part of  the preceding
recorde. The last partition In the file need not be
terminated by an end-ot-partitions The flie Is termlnated
by an end-of-information marker.

The implementation of a partitioned file scheme should
result in maximum flexibility. For example It should be
possible to expand a given -partlition. From the FORTRAN
point of view It Is not necessary for the partlitlons to be
contiguous on a physical devices so long as the loglcal
structure appears contliguous. -

REWIND positions the current partitlon at the beginning of

its flrst recordy but has no effect if the partition Is at
iIts Initlal points ASL/C inslist that this statement causes
the ftirst record ever written In the sequence of files to

become the next records It iIs not clear that this Is the
intentlon of - IPL FORTRAN. This position must be clarifled.
positlons the file at the beginning of the
preceding record. If there ls no preceding record BACKSPACE
has no etfect. This Is easily Iimplemented for U and F -file
organizations and is difficult for all other sequential file
organlizatlons. However, the most flexible sequential tlle
organizatlon 1Is the Y type and this will be the IPL FORTRAN
default for sequential files. IPL FORTRAN Inslsts that
BACKSPACE be avallable for records In a Y organlzed flle.

NOTEt  An endflile record Is -counted as
execution ot a BACKSPACE statement.

a record durlng

An ENDFILE statement causes an end~of-partitlon marker to be
written and thls may be considered as the FORTRAN endfile
Record.

IPLOS polnt out that any form of data dellmiter Involved In
the Implementation of ENOFILE Is llkely to cause
Incompatibitity with other language processors. '

Execution of a BACKFILE statement positions the flle at the
start of the preceding partition. If there Is no preceding
partition the statement has no effect.

SKIPFILE will position the file at the beginning of the next
partitlon. It a ftlle Is positioned at the end of the last
partitlion SKIPFILE will cause an error to be generated.

NCR/CDC PRIVATE REV 06/13/75
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9.

10.

11.

12.

13.

14, -

BACKFILE
sequential flles.

and SKIPFILE are appllcable to sequences of
It Is not clear whether or not files in a
sequence can be wupdatedy and/or extended. The general
consensus of oplnion Is that the sequence of sequential
flles usurps the function of the operating system.

IPLOS wllil insist that ENDFILE, BACKFILE, and. SKIPFILE are
restricted to Magnetlc Tape flles. It is not clear that
thls approach satisfies ANSI standards.

A clearer definitlon of the requirements for these features
must be generated.

Both the UNIT function and the EOF function need to be able
to detect an end-of-informatlon marker.

The EOF function must be able to detect an end-of-partitlon
marker.

The UNIT functlon must be able to check for parlty errors
on a speciflied device. - '

The functlion IOCHEC issues a parlty check request against a
fitle and pot a device. It Is understood that if the file
connected to the speclified unit ls a mass storage flle any
.error In the device on whicn the file resides will be taken
as a parlity errore A single mass storage file 1Is not
necessarlly mapped into a single mass storage device, and
the device may hold more than cne flle.

The functlon LENGTH must return the number of bytes in the
tast physlical record read by BUFFER INe. Thls 1I/0 request
may have requested more or less bytes than the physlical
record contalned. LENGTH enables the user to determine If
the buffer length Is correct.

Hith the LENGTH function lost data can be Indicated but it
ls understood that It Is absolutely impossible for IPLOS to
say how much was loste-

The SHL I/0 tacilitlies were studled and were found to be
not sufficlently comprehensive to alltow us to Implement
FORTRAN I/0 using SHL I/0. It would not be deslirable to do
so In any case because It moves the FORTRAN program at
least one stage fdrther away from the O0S and hence ‘the
external environmente.

The Data Manager will be avallable as part of IPLOS on the
simulator. SHL would tlke some of the I/0 requests to be
directly available as part of the simulatory, thereby
avoiding IPLOS. At the moment IPL FORTRAN would prefer .a
‘single Interface with the hardware$ thls interface witl be
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IPLOS.

15. Senslible default values are required for the Data
Management macros where these are not currenfly suppllied.
These may be Installation dependent.

16. A clear definition Is needed of what happens when a Data
Management I/0 request cannot be satisfled.

17. Choice of suspenslon or continued execution of a program
after issuing an I/0 reauest 1s reaquired.

18 Hhiist requiring speciflc features In IPLOS to support
FORTRAN I/0, It 1Is deslrable that flles compatible with
other language processors can be produced by FORTRAN
progranms.

19. The IPL FORTRAN ERS will contaln a matrix which deflines fhev
permissiblie combinatlon of IPL FORTRAN I/0 statements with
file organizations and record structures. This will help
to clarity the FORTRAN requlrements on the 0.S.

20, Formatted records are assumed by the 0.S. to contain ASCII
characters, and conversion utillities may be required.

21s . It Is not clear whether an attempt to write on a unlt which

Is not connected to a file should cause an error or not.
FORTRAN could - undertake to connect a sc~atch file during
execution of the first write on the specified wunite. The
requirements here must be defined.

©ele3o3e4.1 Reguirements _on Volume Management

None

6e1,3.3.4.2 Requjrements on Flle Management

1.

-~ The assoclatlon between a FORTRAN unit

There Is a need for a speclfic means of assoclating a
FORTRAN unit number with a file name and for assoclating
files with a program. In IPLOS terminology, thls means
FORTRAN unlt numbers must be associated with files and unlit
numbers must be associated with jobs. A program must be
able to determine which files have been assoclated with [+t.

A method ot resolving this requlrement s suggested:

The LFN should have standard form.
the LFN Is FTN#<N>, where <N> Is the FORTRAN unit number.
For 'example,  the FORTRAN sfatemenf OPEN(10) would generate
FTIN£10 for fhe LFN.

The,suggéstlon Is that

number and a file

NCR/COC PRIVATE ~REV 06/13/75
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outside a program can be achleved by Job control consisting
of a sequence of SCL commands. For examplet

DCL FTN#10,TYPE=FILE

FIN#10.FN = *ALPHA®

ATTACH FTN#10

FTN -

One important aspect of FORTRAN I/0 is that In genera! no
file organlzation or speciflc devices . are Implled.
exampley 3 proaram cannot specify that a unit number refers
to a magnetic tape. The exceptlon Is BUFFER 1/0..

In order that we may lmplement sequences of files, IPLOS
must provide a partitionad flie capabillty wnere a loglical
flle (composed of FORTRAN logical records) corresponds to a
partition In the file. Each partition should be accessible
by name and/or number as a separate entity within the 0S.

fllte existence must be avallable to

Information regarding

the programe.

A flle may exist but not be associated Iin-any way with the
programe .
The FORTRAN definition of ™"file exlIstence™ requlres

clarification. At the moment FORTRAN defines existence with
respect to a program. For example, If a FORTRAN unit Is
CLOSED with STATUS = °*DELETE®, the file <connected to that
unit no longer exists for that programe The user is then at
llberty to try to create another file with the same name.
The problem Is that we are not convinced that the first tile
should be deleted from the permanent flle catalogue If 1t is
a permanent file. . .

It the file 1Is not connected to the program requiring the
connected to another
program, and In what mode.

INQUIRE by flle name Is not possible at the moment. IPLOS

must support this feature.

Permanent fliles are known by thelr “Real IDs"$ thelr names
In the permanent file catalogue. FORTRAN may have to keep a
table of LFNs and corresponding Real IDs In order to support

the INQUIRE statement.

FORTRAN does not hdve to speclfy a file name and 0S requires

files to be namedy, so programs must be able to determine
system - suppllied names. For exampley, a FORTRAN CLOSE
statement can make a scratch file permanent. The tile name

1s an optlional parameter on the FORTRAN OPEN statement so

NCR/CDC PRIVATE REV 06/13/75
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that a FORTRAN program could create a permanent flle to
which it did not give a name. FORTRAN provides no
tacilitles for the user to ldentify such a flle once the
unit to which 1t wds connected is closed.

When a FORTRAN OPEN ‘statement does not speclfy a STATUS
parameter, the 0S should supply a default which can be made
known to the program.

Programs must be able

to distinguish between Dlirect and
Sequentlal Access fliless

’

It a direct access flle was created wlth the Maxlmum Record
Number property then the maximum number of records that the
flle can contaln Is flixed. The maximum tlength of each
record 1s also fixed but shorter length recods can be
‘employed so that the product of the maximum record number
and current record length does not Indicate the length of
the filee.

An executing program must have the ability to create a flle
It it does not exist. However, the program cannot supply
information about devices and flle organizations (other
than sequentlal or direct) and the GDS does not deflne
default values. It is not possible for IPL FORTRAN llbrary
I/0 - routines. to specify the vsn, efnqs gen, ver, or expd

" parameters of the FILEID macro.

Whilst the fille creatlon process is In progress .the flle
organlization may be U type, at the end of the process the
user may wish to change the description of the flle
organization. Therefore, the ability to redefine the
description of a tile®s organizatlon at runtime Is needed.
This is not opresently possible, as flle organization, as
well as access method, is fixed at the time the flile |Is
created. .

The default tlle organizatlon for BUFFER I/0 wit! be the
sequentlal U type tile organization.

6:1s3+3.4.3 Regulrements on Record Management

1.

~ sectlons means logical

Definltionst

The basic repository of data In IPL FORTRAN I/0 s the
logical record and unqual ifed use of record in the foltowing
record. The IPLOS  definitlon ot
logical record is acceptable to IPL FORTRANs The four kinds
of FORTRAN record aret

formatted - (ASCII) .
unformatted = (binary, Varlable length)
free~fleld, and :

NCR/COC. PRIVATE REV 06/713/75
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endfile
The endflle Is a record nithout a length property.
record of unknown

is complete. Each
part of

A free~tfleld record Is essentlally a
tengtht unknown, that is, untlil [t
free-fleld 1/0 request causes the transmlssion of
the record. a

FORTRAN onty allows certaln combinations of record types and
a record must be markKed as elther formatted (character) or
unformatted (blinary)e.

Record lengths should be In bytes.

The last record of a flle need not be an endflile record.
This Implies that the 0S must provide some sort of flie
termination mark to terminate files and whlich s
distingulshable from a FORTRAN endfile record.

attempt Is made (on a
a record which has not been

IPLOS should flag an error if an
direct access flile) to read
written.

Implementatlon of free fleld I/70 wiill Involve the use of
dlscrete records for. every free-fleld write. The FORTRAN
fibrary routines will unpack free-field records on Input and
only Issue an Input
exhaustede Thus every free-fleld write wi!! cause an output
request to be Issued to the operating system, whereas a
free-fleld read will not necessarily cause an Input
request.

The record length of a free-field record Is not known until
It Is complete and we would hope that the entlre contents of
an Incomplete free-fleld record would not be lost if a
program terminated abnormally and the fiile was stlll opene.

m}.ﬁ;ﬁ_jmummmis_gn_ﬁm_nmgmi

1.

2.

3e

.data.

Buffer I/0 represents a strict byte by byte transter of
No structure can be imposed on the records or file by
the 0S. . The Sequentlal U file organization suggests Itself
In thls case. However, BUFFER I/0 can transmit records of
varying lengths and It Is not clear whether or not the
records in a U organized tile can be of varylng lengths.

BUFFER I/0 and block level access should be synonymous. At
the moment data transfers can only occur In single blocks
and unused space In a plock Is wasted.

BUFFER I/0 may be Incompatible with a paged environment.
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With BUFFER 1I/0 execution continues whllst the I/0 request
ls bpelng satisfled and the user must ascertaln when "1t Is
completes For a varlety of reasons the Operatlng System may
not choose to allow the program to contlnue unti!  the
request 1s satisfled. If IPL FORTRAN intends to provide
BUFFER I/0 then the FORTRAN ERS should make It clear that
control may . not _necessarlly be returned to the program

‘before the 1/0 request Is complete.

6:1.3,3.4.5 Requlrements on_Device Drivers

None

601.3.3.5 REQUIREMENTS ON PROGRAM MANAGEMENT
None ‘ v

6.1.3.3.6 REQUIREMENTS ON STORAGE MANAGEMENT .
None

6e1.3.3.7 REQUIREMENTS ON SYSTEM MANAGEMENT
None

6+143.348 - REQUIREMENTS ON OCS
None -

6e1.3.4 RPG

6e1e3e4e1 GENERAL REQUIREMENTS

1.

" 2.

Definitions
In .this document  we distinguish between ‘*mandatory
services*, “deslrable services®, and ‘exptoltable

services®s,

Mandatory __services are consldered the

requirements for effgcflVe RPG support.

minimat

Desirable services will ease
encourage mligratlon,

program conversion and

Exg__ilaplg_;gnxi;gﬁ are not required by RPG but wli! be
externallzed to the IPL RPG user.
Telecommunications
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I would
untit I

IPL RPG wltll have a telecommunicatlons capabititye.
llke to defer a detalled analysis of requirements
have studled the °*standard terminal deflnition®.

6e1.3.4.2 REQUIREMENTS ON SCL
ﬁone

6e1.3:4.3 REQUIREMENTS ON JOB MANAGEMENT
None

6e1e3.4s4 REQUIREMENTS ON DATA MANAGEMENT

1.

2.

RPG requires the following mandatory Interfaces

RPG - allows the programmer to specify his own procedure for
I/0 error conditions. Data management must look for such an
error procedure on I/0 error conditions.

An RPG implementation on IPL wili only be effective If the
compiler can accept EBCDIC flles contalning fields with any
of the data types defined by the RPG de facto standard.

To accompliish this, the following services are desirable?

An Intercept provided such that all records read from a tape
may be translated under control of the
Includes all label recordse.

A llnk back to the data nanagement routine after labels have
been transiated such that the labels
system |abel checking procedures.

An ‘on the fly* wutllity provided that will accompiish
translation of a record only after the RPG -program  has
recognlzed Its data type composlition.

&;LL_L&;&_L._BQQuL_gmgnis_g..Mgiu_g__ﬁaaggmgnl

None

6e1s3.4.4.2 Regulrements on Flle Management

1. Support of the following file structures Is mandatory?
Seguentlal F flle structure (SF)
Seaquentlal D flle structure {SD) -
Sequential S file structure . {SS)
Retative flxed length structure (RF) -

_ Indexed Flle Orgdnizatlon : (IS) R

NCR/CDC PRIVATE REV 06/13/75
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Support of the following Interfaces Is mandatory?

the programmer to speclfy hls own procedure for
processing labels whether they be non=-standard or ANSI
standard user labelss 0Data management Is required to allow
the speclification of two label processing procedures. One
procedure . for non-standard labels or ANSI UHL's$ the other
for ANSI UTL's.

RPG allows

Support of the following file structures Is desirablet

Sequentlal U flile structure " (su1
Foreign file organization )
NCR varlable length structure (2 byte VLI)

Support of the following feature is desirable?
De facto standard RPG allows (abel procedures to be
specified on mass sto~age devices Irrespective of flle
organizatione.
Support of the following file structures Is exploltables
‘Sequential .Y flie structure ~{sY)
Relative varlable length structure (RV)
User defined file organlization

The “‘alternate® key feature of Indexed fliles .Is pot
mandatory though it Is exploitable. . i .

6ele3ibeb 3 Requirements_on Record Management

1.

2.

Support of the following record requests is mandatorys?

REQUEST USAGE
GET I,I0
GETKEY I,I0
PUT 0,I0,E
PUTKEY 0,10
REPLACE I0
DELETE I0
DELKEY ' I0
FINDKEY I,0,I0
FINDD I,0410

FILE ORGANIZATION
SF 9S0¢SSyISsRF -

SF (see note),IS,yRF
SF 4SDy SSy ISy RF
IS,RF

SF 4 SDy SSy ISy RF
IS,RF

IS4RF

IS, RF
SF4SDySSsIS4RF

NOTE: A sequentially organized mass storage flle, that has
fixed length flle structurey, may have 1Its records
randomly accessed by relative record number In an RPG
programs.

‘RPG has the followlng mandatory requirements on record
address values? ' '
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a) Record addresses are relatlve to the start address of a
file (and would be valld for a copy of the file).

b) Record addressds are valld for the Iife of a file as
long as the user does not update the file In such a way
that record positions are altered. This means that data
management must not reorganize records wl.thout the users
acknowledgement., .

c) Record addresses can be used to access records In any
type of flle organization. :

Support of the following record requests is desirables
REQUEST USAGE FILE ORGANIZATION
GET I,I0 su
PUT 0,I0,E SsuU
REPLACE I0 su
FINDD - I,0,I0 SuU

Support of the following Interface Is desjrablet

De facto standard RPG allons signed packed as well as

alphanumeric keys for indexed sequential files. HWe request

that keys be communicated to the access method through the

use of parameters glving address, length in bytesy and data

type. ’ : ’

Support of the following record requests ls gxglgilanfgl
REQUEST USAGE FILE ORGANIZATION
GET I,I0 SYsRV
GETKEY I,I0 RV
PUT 04I04E SY 4RV
PUTKEY 0,10 RV .
REPLACE I0 SY4RV
REPKEY O(see note)yI0 IS,RF4RV
DELETE ) I0 RV
DELKEY I0 RV
FINDKEY I,0,1I0 RV
FINDD I;0,10 SY,RV

NOTE: RPG allows records to be added to an existing file

which has output usage and indexed or relative fliie
organization. Such addlitlion of records Is subject to
a ‘duplicate record® situation, l.e.y his request to
‘overwrite® the exlsting record would be serviced by
REPKEY. '
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£:13.4.4.4 Regujrements on Block Management
1. Support of thg follonwing feature Is desjrables

De facto standard RPG allows Indexed file keys to be

contalned within a block prefix when the records are not -

blocked.

621:3.4.4,5 Reguirements on Device Dcivers
Noné l

6e1.3.4.5 REQUIREMENTS ON PROGRAM MANAGEMENT

1. It is a hlgh priority objective of the RPG project that the
RPG user need never see a3 ‘hex® dumpe.

Support of the following interfaces is therefore mandatorys

A hook provided between the O0S program error routine and'

RPG*'s symbolic dump formatter.,
An intertace provided whereby the RPG symbollc dump
formatter may redd the core image RPG program (that Is In
error) before the Jlob is terminateds This Interface should
" be generallzed so that it Is avallable to a "dynamic*®
symbolic dump which. returns control of an executing
programs.
6ele3aleb QEQUIREHENTS ON STORAGE MANAGEMENT
None
6ole3s4e? REQUIREMENTS ON SYSTEM MANAGEMENT
None
6ele3.4e8 REQUIREMENTS ON OCS
None

£2123:5 PL/L

Requlrements to be suppllied

$21.3.6 BASIC

Requlrements to be supplied
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Requirements to be supplled

£21:3.8 _SORI/ZMERGE

6.1.3.8.1 GENERAL REQUIREMENTS
None
6.1.3.8.2 REQUIREMENTS ON SCL
None
6.1.3.8.3 REQUIREMENTS ON JOB MANAGEMENT -

None

6e1e3+ 8.4 REQUIREMENTS ON DATA MANAGEMENT

None

5;14};&;&;1._339ulcsmgnls_an_lelums.ﬁanassmgni:

None
$e1+3-8.4.2 Regulrements on Fjile Management
1. A fast open function Is needed for scratch/temporary flles.
2. The capability to switch processing states on flles must
exist In the form of a RE-OPEN functlon (l.eey» write a

temporary flle and then In the same program be able to, read
the flle).

3. Because the SORT will be workling in a shared media
environment a requirement exlsts to wuniquely identify the
temporary work flles assoclated with each sorting functions

6e1:3.8-4.3 Regulrements on Record Management

None

- 6ele3eB.4.4 Requlrements on B _Management

None
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©+1.3.8.4.5 Requlrements on Device QOrivers 1. beginning of each Checkpolnt that iIs requested, If the owner
' ; ) 2 of the file has indlcated that tracking of Checkpoints |is
1. Certaln SORT techniques require the use of read backward 3 requlred. : -
tape. It the hardware Is provided the device drlvers need 4
to provide the read backward functlon. S . 3. Control on wuser abort sufficlent for us to fiush buffers,
6 etc. :
6.1.3.8.5 REQUIREMENTS ON PROGRAM MANAGEMENT 7 .
8 6ele3+9¢4 REQUIREMENTS ON DATA MANAGEMENT'
None 9 : . ' .
: . 10 1. Password checking for user and terminal ID®s, -and macros ¢to
6e1+3.8.6 REQUIREMENTS ON STORAGE MANAGMENT 11 retrieve the ID°ss
. - 12 .
None 13 2. Abillty to rename the record access method processing 3 flle
. » 14 to be our own method. Our method must be able to use
6e143.847 REQUIREMENTS ON SYSTEM MANAGEMENT . 15 standard record reaquests and open additional files.
: . 16
1. There exlists a need to dynamically link/bind modules at run 17 3. Asynchronous I/0 ls required.
time. B ! 18
i .19 be Halt optlion with time 1imit on data management requestse.
2, The need -also exists to be able to link/edlt modules prior 20 ’
~ to executlon/run time. 21 5. ° Data streams are required. .
22
6e1.3:8.8 REQUIREMENTS -ON OCS 23 6. Data streaming iIs required. .
) . 24 o
None DL 25 £:1:3.9.54.4 Regujrements on Volume Management
o : . 26 ' -
£:1-3.9 08MS and Data Utititjes 27 ~ None .
o . - 28 ’ ©
: ) : ) 29 £+1e3.9.4.2 Reguirements on File Management
- 6e1e3.9.1 GENERAL REQUIREMENTS 30
o 31 1. Rapld open-close sequences. -
B An explanatlion is required In the IPLOS Structure Overview 32 :
~.0of hon the 0S Intends tapes to be used. 33 2e Multiple concurrent Independent opens in 3 run, task, etc.
2 In the IPLOS some means of associating files Into processing 35 3¢ A method to relate our data description:fites with user
groups must exlist (leesy assoclating one or more user flles 36 flles. : :
to a common log flle)s The Data Recovery utllity must have 37 .
a means whereby it can ascertalin the identity of the user In 38 be Concurrent update (multiple writers) on all disk ftlle
order ‘to properly track the usage of monlto~ed files. 39 organizations supported by Cobol.
. . 40 . : :
6el1e3.9.2 REQUIREMENTS ON SCL [’$3 Se The Data Recovery utility must work In harmony with the Flle
: 42 Manager. The Loggling portion of the wutlllty should be
None 43 called by the Flle Manager whenever any file that ls to be
. . ) 44 monitored Is opened. .
6,1.3.9.3 REQUIREMENTS ON JOB MANAGEMENT 45 :
’ ' ’ . 46 6e The Logging utllity wlill need to access the Request Block of
1. Although  the logging wutllity will not monitor entire 47 the user file being opened. ’
, Checkpoint files It must be able to unlquely identlfy the 48 .
Checkpoint iIn order to properly recover data files to a 49 6:1.3.9.4,3 _Reguirements on Record Management
predetermined point In time. 50
: 51 1. Locking via record requests, Includling Finds, lpocking by
2e The Checkpoint function must call the Logging utlllty at the 52 flle address, and locking of all records on a file.
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- Option. on Find for obtalning a file address without record
retrlievale.

3e Delete and Replace by file address and key so we can modlfy
records In addition to the last one read.

4e Polnter mode of Get, to allow Inspection of the record
without transfer into 3 separate record buffer.,

5.. Identlical optlons for major. and minor Index keys for a
multiple-index file (duplicates permitted/restricted, key
modification permitted/restrictedy etce). '

6e The Logging wutillty must pe attached In such a manner that
all Record I/0 requests for monitored flles pass through the
logging utitity. ) '

5e1.3.9.4.4 Reauirements on Block Management

None ‘
§e1.3.9.4,5 Reaulrements on Device Drlivers
Nohe.'

6+1.3.9.5 . REQUIREMENTS ON PROGRAM MANAGEMENT

1. Use of LNS by some modules is required.

2. A simple way to determine at run time a routlne's program
name, the date/tlime of compitations and the compliler version
used.

6e1e3.9.6 REQUIREMENTS ON STORAGE MANAGEMENT

1. Secure |llbrarles to restrict user substitution of our major
routines at run time.

2. Shared segments between runs, with serlallzation macros
provided.

6e1e3.9.7 REQUIREMENTS ON SYSTEM MANAGEMENT
1.’ Dynamic link loading Is reaulred.

2. Common requests for all terminal types.
601.3.9.8 REQUIREMENTS ON 0OCS

None

NCR/CDC PRIVATE . REV 06/13/75

VO NOWNF WM P

>
N o

NN e S s
NHEPOOVENOUVE W

NN NN
WE~NOWVEW

WL
[Z W VN ]

W NWNW
®~NO\UN &

w
¥+

&S S S
MHsFwnro

e
~No

£ &
O >

[CEUEN
N - o

33
ADVANCED SYSTEM LABORATORY APDXE
. 75706711
IPLOS GDS - INTERNAL IPLOS REQUIREMENTS
213,10 Medla Utilities
Requirements to be supplled
£:1.3.11 _System Utillities
Requlirements to be suppllied
£e1.3,12  10SS
6ele3.12.1 GENERAL REQUIREMENTS
1. Mutual Exclusion to Shared Resources by serlallzlng user

access ls required, bearing in mind that some "users' are on
the hardware/firmware slde of the I0SS Interface. .

6e1.3.12.2 REQUIREMENTS ON SCL
None
6e1e3+,12.3 REQUIREMENTS ON JOB MANAGEMENT
None
6e1e3¢12.4 REQUIREMENTS ON DATA MANAGEMENT
i. A requirement for data streaming exlstse It 1Is a
requirement that the operating system provide the necessary
close-coupling of the wuser®s buffer condition with calls

upon the device Interface software in order to Implement the
required level of data streaming.

6:1+3.12,4,1 Reguiremects on Volume Management
None

621:3+32,4.2 Reguiremefnts on Flle Management
None ' '

62123212.4.3 Reguirements on_Record Management
None

6e1.3.12, .4 Regulrements opn Block Management

None
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None
6.1.3.12.5 REQUIREMENTS ON PROGRAM MANAGEMENT
1. Event Creationy Posting and Wakeup services are required.
6e143.12.6 REQUIREZMENTS ON STORAGE HANAGE&ENT»

1. Proolems must be solved in the 0S design for relating the
real memory address of tables to a similar virtual addresse

66163+412.7 REQUIREMENTS ON SYSTEM MANAGEMENT

1. At system Initlatization, and potentially whenever a
processor ls restarted, the locatlon of tables used on both
sides of the hardware/controlware/software interface must be
established for all users.,

2. The data structures of the Interface must be
The operating system must establish Inltlallzation and
restart procedures In a general sensey, and must Include
provisions for the I0SS tables and data structures.

Initliatlized.

3. Visibility to the mechanisms and capabliities. for generating
a system from mlscellaneous modules Is required.

66143.12.8 REQUIREMENTS ON OCS

1. The operating system must provide a path by which the

system operator can communicate with the device Interface
software on problems of mutual concerns

©e103.13 MSS

6.103.13.1 GENERAL REQUIREMENTS

i. The system (hardware and'OS) must be designed so that the
system down MTBF Is a minimum of 168 hours of system power
on time.

2. The IPLOS must be designed to functlion with a minimum number
of critical hardware elements.

$:1,3.13.1.1 Error Detection

i. The general requlrement 1Is that IPLOS be capable of
detecting all of the fault types which are lnherent to a
given system "element. System elements which cannot cause
traps/interrupts or otherwise signal a fault state must be

NCR/CDC PRIVATE REV 06/13/75
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perlodically polied.
2. Software timeouts must be provided for all channel
communication (if not provided by hardware).
3. - Software timeouts must be provided for processor activity in
a multiprocessor environment. .
4e Hardware status registers must be perlodically examlned for
fault status (If no speclal slignal is generated by one or
more classes of faults).
Se Errors In system elements which are not *“directly
interfaced"” to IPLOS must be reported back and detected by
IPLOS via standard system protocol.
6o Recoverable system errors (hardware and O0S) should be
Invisible to the customer.
7o IPL Errors detected by IPLOS must Includes

7.1 Memory

Single error detected
Uncorrectable error

7.2 Processor

Processor mal functlon condltion bit set and processor

fault status reglster value

Processor hung (timeout In multiprocessor system)
7.3 Data/address paths

Parlty
?.hi Perlipherals

Controtltler malfdncflon Including timeout

Device malfunctlon ’ -

Medla maltfunction
7.5 Networks

Node, Line, Devices Medla

7.6 Otfther

Power faiture Imminent
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§;1;§;1§;1;2._Qamasg.Asssssmgnl

1.

2.

3e

be

The ‘requirement here Is that IPLOS upon detection of a fault
Immediately attempt to assess the damage caused by the
fault,

Damage assessment must differentiate between crlflcal errors
,and noncrltical errors.

IPLOS egulpment/configuration/aliocation/asslgnment tables
describing IPL hardware elements must be designed to allon
damage assessment to efficiently plnpoint Impacted
processes/tasks/)obs. : ‘

IPLOS damage assessment mus t not be
lnterruptable.

externally

£213.13.1.3 Recovery ' “

1.’

-
3.

LD

" 5.

" 6

T

Error recovery procedures defined and approved for the IPL

must be implemented.

Recovery actlon Involving unrecoveradle errors In
noncritical elements will not result In system shutdowne

-0S automatic recovery procedures must be provlided, such as

data transfer retry on parity error, retry on timeouts,
reconflguratlon when a solld fault Is detectedy, etce.

Recovery actlon involving unrecoverable errors in
system elements will! be to
recoverys

critical
attempt to Initlate a system

Jobs wutillizing noncrltical system elements
unrecoverable  errors must be temporarity
restartedy, or rerun, but, In any case, not allowed
access to the element until repalr iIs effected.

which have
further
Error  conditions should be recoverable after a repailr has
been made wlthout having to rerun the entire job.

System restart must be capable of initiated

operator Intervention,

being without

£a1:3:13.1,4 Reconflauration

1.

T2

The 0S must provide capabliitles for system degradation and
reconfiguration so that there are a minimum number of system
critical elements.

capabilities mus?A
worked on concurrently

System reconfigurdation
equipment can be

exlst so that
with customer

NCR/CDC PRIVATE REV 06/13/75'
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operaton (PM and remedial malntenance).
Redundancy of all unlts In the system should be supported by
the 0S for the customer that requres a high degree of
avallablitity.
Reconflguratlon must Include?
4.1 Utilization of alternate paths to an efement

4.2 Logical detetlon of a noncritical system element.

4.3 Full access to logically deieted system elements for a
malntenance task through standard system drivers, etce

k.4 Reinstatement of loglcally deleted system elements as
well as addltlon of “nen” elements

4.5 Logical deletlon, malntenance accesss and reinstatement
of noncritical portlons of system elements.

Reconfliguration ot critical system elements must be
supported at system restart subject to the folloning
considerations?

5.1 The system will. . restart without the services of the

element

5.2 The system will operate without the services of the

element

5¢3 The system restart process must be able to accept
conflguration parameters from an external source

elements introduced QUring
which were configured out

Se4 The system must accept "new"”
system execution (elements
during restart).

621s3213.1.5_Congurrent Repalr

1.

2

3.

Dlagnostic programmers must work with the 0S programmers so
that on-line dlagnostlic capabliity Ils bullt Into the OS.

The O0S must provide clear Informatlion and procedures to the
customer®s personnel when a nonrecoverable system fault Iis
detected. Where possibley, the 0S5 should automatically call
In the necessary dlagnostice

On-1ilne diagnostic programs must operate concurrentiy with

the customers operatlon, whether from a3 local or remote
console. .
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Features must be provided f{for updating the malntenance

4.
software concurrent with customer operatlon.

Se Area on mass storage devices must be reserved by the 0S so
that diagnostic tests can test the storage device using the
reserved area. The 05 must provide protection from the
dlagnostlics to the other areas of the storage device.

£21-3.13.1.6__Remote Acgess

i. Phone {ine couplers and related software must be provided
which will provide the same maintenance testing capabliitlies
to a remote C.E. as is provided to a local C.E.

2e To satisfy some customer®s securlty requirements, provision

must be made so that the customer has control of when remote
access to his system Is allowed.

- 6614301302 REQUIREMENTS ON SCL

. Specific reconfiguration requests which can be lssued by the
MSS task will Include the followningt
1.1 Memory )
. Assign page frames (contiguous real memory locatlons)
.or memory banks to MSS task.
1.2 Processor
Idle processor - this will effectively take an IPL
processor “off-llne’” and make it avallable exclusively
for maintenance functlions. :
Activate Droée#sor = Return processor to IPLOS
activitye. Assign a specific processor to a specific
taske ) :
1.3 Peripheral
Turn device "off" - Suspend normal access to the
device. MSS witl request relnstatement  upon
malntenance completion,
2e The IPLOS must be able to respond to 'MSS requests for
) “immediate" jdle down and checkpoint systenm.
. 6e143.13.3 REQUIREMENTS ON JOB MANAGéMENT
1. Error/usage log data should be separate from customer 10gs,

and not accessible by the customer,

NCR/CDC PRIVATE REV 06/13/75
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© 3o

be

Se

6o

7e

8.

9.

10.

‘The O0S must
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All hardware errors detected on elements not In a
malntenance state must be recordede Multiple occurrences of
correctable errors may be logged as single entries Inciuding
occurrence countse. Error logging 1iIs ootional for those
elements In a maintenance state (oelng exerclsed by a CE
through MSS). -

The O0S must 1og operating hours or events (lines printed,
cards punchedy etce.) for each unit In the system to allow
preventive maintenance actions to be determined.

enforce malntenance action logging (lee.y the
CsEe must log repair data before returning system to the
cusfomgr)y

include datey time, and
varjable

Maintenance log Information will
element l.ds (where applicable) as well as a
amount of data Including type ldentificatlion.

The maintenance log must be accessable/purgeable oniy by an
operator of class CE#0P.
recoverable

The malntenance tog must be system

restartse.

across

The error/usage log should be periodically analyzed and the
customer and/or CeE. notified It immediate malntenance
action Is  reaqulred. The timits used to determline
malintenance actlon should only be selectable by the C.Ee.

.Space requirements for the error/usage logs should be
minimized. Data compaction techniques should be used so
that tog goverfions do not occur between

perjiods.
MSS "tasks™ must be schedulable on the folloing basis? -

10.1 Tlme (elapsed)'- the MSS task should execute at fixed
intervals of time to perform such functions as
maintenance log analysls, confidence level testing,
etce .

10.2 Time (of day) - the MSS task should . be executed at
) certain times of the day to perform "scheduled"
testingy analysiss etce.

10.3 System ldle - the MSS task should be executed
ldle system perlods.

durlng

MSS task should be called into
certaln system condlitlions

10,4 Event
execution
occurring.

driven = the
based on

NCR/COC PRIVATE REV 06/13/75
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10.5 Expliclt call - the MSS task should be executed upon
a level CE#OP operator console request.

11.  The MSS task must be able to ~execute In a “privileged"
state - which may Include Monltor .modey, specific ring
numbersy, segment numbers/descriptors, etce.

12. The MSS task must be able to create ot\er"asynchronous
“diagnostic®™ tasks and communicatlion between tasks must be
supported In a convenient and efficient fashlon.

6ele3e13.4 REQUIREMENTS ON DATA MANAGEMENT

None . .
6:1.3.13.4.1 Requirements on Volyme Management
None

£e1.3.13,4,2 Regulrements on Flle Manggement

None

5514341}a5;§__3g9ulcgmgnis_en.ﬂgsgca.ﬂanaaémsni

None
8e3.3.13.4.4 Reguirements on Block Management

None

6.1:3.13.4.5 Reguiremedts on Device Orivers

1.

2.

3.

supported to
request processing between the service processor and

A service processor "“IORP" mechanism must be
enable

- the MSS taske. B

System I/0 >drlvers must be capable of supporting all
diagnostic/maintenance features, such ast

- support of all H/W. functlons
- activate/deactivate error checking loglc
- utilization ot a H/H *"echo” feature

tables must contalin certaln fault history
information such as fault counts, fault thresholds, time
stamp of ‘last fault, etce and device drivers must update
this informatlion where applicable.

Equipment/Device

NCR/CDC PRIVATE REV 06/13/75
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661.3.13.5

REQUIREMENTS ON PROGRAM MANAGEMENT

- None

6¢1+3.13.6 REQUIREMENTS ON STORAGE MANAGEMENT

1.

The IPLOS must maintaln a2 pool of page frames which may be
utllized by malntenance/recovery function without Impacting
system recoverability. The page frames must be identiflable
by service processor firmware referencing memory in a *“dead
0S* sltuation.

6¢143,13.7 REQUIREMENTS ON SYSTEM MANAGEMENT

1. The 0S should be capable of performing a controliled power
donn sequence when It has detected that the electrlical or
cooling system Is dgoing down (electrical power loss, chliled
Wwater loss, etc.) .

2e A linker/loader must be provided.

3. Dlagnostic/test ltibrarles Including IPL source and object
code and firmware source and object must be maintalnable on
system mass storage utillzing "standard® library maintenance
procedures.. These librarles must be maintalned wutllizing
checksums and/or other veriflcation mechanlisms.

6¢1+3.13.8 REQUIREMENTS ON OCS .

1. IPLOS must be able to accept a login of an operator of
class CE#0P from any valld IPL supported terminal.

2. Security conslderations and command syntax must be the same’
for all CE class operator consoles whether tocal or remote.

3. System command language interpreters must enable proce&sing

of NCS format" maintenance commands.

6e1.3.14 Compatibility Subsystem

6e1e3.14.1 GENERAL REQUIREMENTS

1.

2e

3.

COmDatlblllty Subsystems will take speciflc advantage of the
multlple monitor concept as outlined In:. 2.1.1 of the OS
Structure documente.

Each CSS user of a particular CSS typej Cls Cyber 3000, will
be assigned to the singular monltor for that Subsystem
type.

The Utisted Record, Flley, LNS, Program Jommunication and

NCR/CDC PRIVATE REV 06/13/75
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Program Execution requests seem entirely adeguate for our:

objectives.

641.3.14.2 REQUIREMENTS ON SCL

1.

A command to Invoke compatibililty operation Is required.

6e1e3.14.3° REQUIREMENTS ON JOBVHANAGEMENT

1.

2.

3.

‘Dc

Each logical target system will operate as a task.

The signalling mechanism must be both efficlent In operation
and general,ln nature. :

The probiem to be solved requlres an IPL task (speclflically
the Interface processor = CIP) to signal processes that are
as dlverse asg . ’

3e Century Interpretery an IPL task (imited to P1l.

be 3000 Interpreter, an alternate P1 machine state on
selected Pi's. : .

Ceo Cyber interpretery, an alternate P2 machine state on
selected P2°s.

The IPL emulator task, 3000L or Cyber must be assigned to
t he partlicular processor within the system with that
interpreter capability.

6.1.3-14.4' REQUIREMENTS ON DATA MANAGEMENT

1.

2.

3.

Access to old data base management software and flles  from
IPL users is required for the life of the migration task.

The host IPL . task must have knowledge of the structure of
the target file In terms of the externallzation of that
tile's address scheme: (sequential, Index sequentlal, or
whatever else the parent corporations have supported). B

0S services and access methods must be
distinct virtual machine environments.

reslident In two

62le3.14.4.1 _Regulcemehts on Volume Management

None -

6ul:3e14. 4,2 Reguicenedts on Elle Management

None

NCR/COC PRIVATE REV 06/13/75

WRNOWVF UWN R

[Ty
wWnP o

e e
Oe~NO WV

NN NN
EoOR NN ol ]

SRS NI
VN

W WU
NOVIE WO

o
©

& &
- o

SEEE s s
Nouwswn

£ &
O @

ARV Y]
NP o

ADVANCED SYSTEM LABORATORY

43
APDXE
75/06/11

IPLOS GDS = INTERNAL IPLOS REQUIREMENTS
6o1e3.14,4.3 Reguiremefits on Record Management

None

6e1.3-14.4.4 Regulremehts on Block Management

None .

el.3.14.4.5 Regyjrements on Devigce Orlvers

1. The requirement for device drivers for CIC or NCR non-IPL
devices Is an absolute requlirement on the part of both
parent companies.

2. All devices (allen or IPL) dedicated to CSS are cohtrolled
by IOCB*s through the same RSM protocol.

3. Processor Interpreters are also controtied by IOCB/IORP
structures using the same RSM protocole.

4e  Assignment of processes and processes In partlcular

processors of IOCB*S and IORP*®s is requlired.

6.1.3-14.5 REQUIREMENTS ON PROGRAM MANAGEMENT

1.

2.

Restoration of alternate states to . IPL processors upon
return of control to those processes after interruption must
be automatic and efficient. .

©

Code sharing between CSS subsystems ls a requlrement.,

6e1e3.14.6 REQUIREMENTS ON STORAGE MANAGEMENT

i.

2.

3e

No Instruction I[nterpreter, elther emulative or partial
software will reserve real memory for lts use.

Most compatlblllity subsystems will
mapoed memory segment, although Cyber may
additional wvirtual segment as ECS.

utitize an

All interpretersy, flrmware or software will utlilze Map
service In firmware for Map faults. A provision In the
exchange packages for all processors must be made to alton
Interrupting to IPL state for page services and restoration
of the interrupted processor state upon completion.

6ele3.14.7 REQUIREMENTS ON SYSTEM MANAGEMENT

-None
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6e143.14. 8 REQUIREMENTS ON OCS

None

6417 RAS REQUIREMENTS ON THE OPERATING SYSTEM

6:4.7.1 General Reagulrements

1.

2.

3e

4o

5.

6o

7.

- theme It

Detection - Software 1Is Inherently no more reliable than
hardware, and in practice, 1Is frequently 1less rellable,
thereby 1imiting the rellability of the total system. This
fact Is recognized and accepted in the -IPL where software
procedures  will be lincorporated to repair talllng modules
and ensure continued operation of the system. The key to
this Is detectjion. Checksums, parity Indicators and other
techniques will be used to validate +the Integrity of key
system tables and parameters.

Hardware Faylt Detection = '~ The following
hardware faults should be detectable

percentage of
using varlous

_combinatlions of technlguess

75% detectable by hardware alone

80% detectable by hardware and software combined

957% -detectable by hardware and dlagnostics comblined

99% detectable
combined

Fault Isolation - When -a fault occurs, fault [solation
procedures will be invoked to determine the extent of the
damage.

The 0S should be able to isolate 80% of software
the product responsible.

The 0S must record
Analysis programs.

fault lisolation data to support Log

Reconstruction - A class of software errors manifests Itself

by destroying part of the environment. Procedures wlil be
provided In the IPL to reconstruct this environment when the
condition [Is detected. Thls reconstruction wittl include
repeating portions of the preceding job stepsy it

necessary.
When tables and pointers have been corruptedy, the IPL
operating system wlll activate procedures to reconstruct

data In  memory cannot be used for this purpose
then back-up data carrled on a particular device wlill be

NCR/COC PRIVATE - REV 56/13/75
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8.

9.

10

i1.

12.

13.

1“0

15.

used. Three faclilities are provided on mass storage flles
to accomplish this. These facilities are speciflied in
Gele7elel and BeleTelte2e

Reconfiquration =~ When a permanent fallure Is detected,

typlcally subsequent to -retry, the
reconflgured to continue operation. A combination of
hardware and software technlques will be used to achleve
thlsy and the goals wnlll be to make the process fully
automatice.

system will be

Standardizatlon =~ Technliques for desligning, coding and
documenting the sy stem witl be standardized.
Implementationy, In particular, will be by high tevel

language using well defined structured programming methods.
Modules wlll be broken down Into procedures a maximum of two
pages long with a single entry and exit, and will be llmited

to pre-specltfied structures such as DO-WHILE, IF-THEN-ELSE
and simple statements. In additions - all code will be
generated as pure proceduress Deslign wlll use a top-down

approach which will establish the basic system framework and
guarantee the modularization discussed belone

Modularization - The system will be separated into
functlonal modules whch are -then placed In water-tight
compartments. That is the data bases on wiich each nmodule
operates " will ©be clearly definedy as wlll Interfaces with
other modules. . .
The IPL operating system will be constructed such that |t
one module falls In a catastrophic manner then the
remalning modules will not be destroyed or affected.

functlonyb and

Both separatlon by division . into
sel f-contained procedures help to lsolate a problem to a
small. code segment. This code segment will then be tested

in a simulated environment,

Control = Privileged operational modes will exist to allow
the malntenance subsystem, under program control, to wvary
margins, to master clear, to set Internal
override faults, etc.

§9Qng§_Lgygl_ﬁainzgngg;g - The IPL will use a comprehensive
source level malntenance systemy, which will permit

concurrent fault repalr and evolutlionary development.

Dlagnostics - The objective of the IPL software diagnostlics

is to isolate & fault to a particular failing procedure.

To achleve this they will operate in a simutated
‘envlronment, If necessary. .
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16. ’Inlgg:aigg~-29:llbg__glﬁgﬂgsllss - To assure the successful 1 thatthese permlsslions are not breachede.
development and implementation of on=-{ine dlagnostlics, It 2
Is necessary to have the dlagnostics and their supporting 3 6ele7.4.1 REQUIREMENTS ON VOLUME MANAGEMENT
software desligned and developed by the operating system 4 o
deslgn team. It will not serve the success of the IPL to S 1. Device Chalping - Each aliocatlon wunit of each file Iis
have these functions split off into separate 6 related to 1Its successor and Its predecessor. Thls data
organizationse. The success of thls Integratlon will be 7 enables the reconstructlion of device fabels when necessarye.
evident by the presence of diagnostlic and MSS sections In 8
the operating system GOS. g 6ele7.4.2 REQUIREMENTS ON FILE MANAGEMENT
17. Slimulation - An IPL environment simulator will exist to 41 1. Device _Labels =~ Device labels carry Information on the
: provide a mechanism for fault lsolatlon and repair of - 12 allocation of all tiles on a glven device.
development software concurrent with customer operatlons. 13
) 14 2. Ejle _Labels = File labels contaln sufficlent data In
18. The 0.S. must freeze features by DR time. 15 themselves to permit reconstruction of permanent file
16 directories in the event that they have been destroyed.
19. Jestina = Alt paths must be tested during Unlt Test, and 17
all interfaces must be tested In a separate Interface 18- 6ele7e4.3 REQUIREMENTS ON RECORD MANAGEMENT
Test. i3
: 20 None
6:1.7.2 Reguirements on SCL 21 : . )
22 6ele7e4ets REQUIREMENTS ON BLOCK MANAGEMENT
23
None 24 None
. . 25 )
©s1e7.3_ _Regulrements op Job Management 26 6e1le7.445 REQUIREMENTS ON DEVICE DRIVERS
27 . ’ )
. - . 28 1. Standard Error_ Recoyvery _Alagrlthms <« Standards wijl be
1. Err - Al errors detected on all devices or media will 29 defined for the IPL governing the recovery from all device
be recorded In the system malntenance flle. 30 or medium errors.
: ) ) : 31 .
2. All software errors will be recorded in the system 32 2. Locks_and Keys - Hardware locks will exist on all devices
malntenance files 33 preventing a write on a device unless the correct software
o 34 key has been lssued to enable a write. .
$21.7.4 Requirements_of Data Management 35 . : . .
} 36 3e Hrite Certalnty Checks = The IPL hardware loglc at the
. o : . 37 recording head wilt perform a write only 1f separate signals
1. User__Exits = Upon the initial detection of an error, or. 38 from the controller and device driver indlicate that a nwrite
: atter standard system error procedures have been executed, 39 was intended.
the wuser wllil. be able +to take an exlt to lnvoke hils own 40 :
error recovery algorithms. 41 4e  Position Certalnty Checks = The hardware will ensure that a
: 42 write will only take place wnere It was Intended to occure.
2. Checksums - Tables controlling I/0 transfers will be 43 A validatlon check with the software address wlll be made to
checksummed, or individual entrles wlil carry a parlty Ly ensure .this.
indlcator. : 45
. ) 46 6+1.7.5 Reagulrements opm Program Management
3. Corcoboration = Certaln functions such as request lssue will Y4
be valldated by corroborating data contalned In the request 48
agalnst data contalned In a separate software table. 49 None
. . . 50
be Permjssions - Read, write and modify permlssions are granted 51
on an Individual flle basis. The software wlll ensure 52.
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6e1.7.6 Regujirements_on Storage Management
Noné

6.1.7.7 Regulrements_of_System Management

1.

2.

The abitlity Is required to be able to load firmware from
system devices via an 0.S. Intertace.

All dlagnostlic developnent for the IPL will be of the
on-1llne varlety. The only off-line varletles are those
which can be Incorporated as .a part of the system®s_loading

- procedure. In other wordsy, 1if, because of a hardware

malfunction, 1t Is not oossible to 1load the operating

systemy then the system loading procedure must contain the .

means by which It can determine (dliagnose) the reasons for
the fallure to load. (Diagnostics should be to the plug-in
board level.) Therefore, the system loadery, before
attempting to load or move on to the next p~ocess, must make
a cursory examination of those faclllities it Is about to use
andy lf necessaryy call In diagnostlics to examine further
questlonable facllfties.

£:1.7.8 Reguirements _op OCS

1.

gonsoles ,=-. The IPL will not have a dedicated malntenance
console or oerators console. Norma! remote terminals with
keyboards and dlsplay facilities wlil be wused for this
purposes A console will become either a maintenance or an
operator console by software control.
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