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Persuant ‘to our agreement1 I have completed the task of reformatting
the IPLOS Requirements and Goals. at least as far as is possible

prior to my absence from the office for the next two weeks.

The

package being delivered with this memo 1nc1udes the following:

1.

© .

3. .

Y.

5.

A replacement page iv for the Requirements and Goals Table of
Contents.

A complete new sections L.l = Operating System. for the Refuire-
ments and Goals Document {including a sub-table of contents for
the sectionk.

A memo. P. R. Fundenburg to R. S. ‘Banksa on the status of the
Action Items generated during the 0-S. R&G meeting of 6/? and
878 1974.

A memo+ G. M. Beaugonin to D. L. Slais. providing a list of
product set members requiring 0.S. support.

A memo. W. Rehling to P. R., Fundenburga providing response to - .
Action Items b and 7.

Additional material necessary for a full understand1ng of the above
items includes:

b

7.

8.

0.5. Requirements Study Group Report - Uagnern et. al. - 3719/74.

{This should already be in your possessioni if not. it may be
found in the Design Data Base.}

Minutes of IPLOS R&G Review Meeting - Fundenburg - 5/13/7u. *
{The comnent under L. above. also applies to this document.}

Review and Harmonization.of Parents Comments on.Task Force
Document - Fundenburg {same comment as for b and 7+ above.}

It was originally intended that proposed requxrement51 extracted
from other sources. be included in item 2 along with the requ1re-

ments already agreed upon by both parents.
ments were to be flagged in the document with an asterlsk.
due to time limitationsa only one such actually appears in
document.
proposed requirements {they are numerous} at a later date.

These proposed require-
Howevera
the

It will therefore be necessary to present these

In any

»

additional
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DATE: September 10+ 1974 _ .

To: J. A« Kershaw LOCATION:

FROM; R. S Banks LOCATION; EXT:

SUBJECT:

. Enclosed herewith for transmittal to the ASL- Plann1ng Committee

is an update of the IPL Operét1ng System R&G'S. This report
constitutes a major revision-of the original "mini” report
of March 19+ 1974, resultingifrom:

1. Revieuw by the parentsQ
2. A seminar conducted by ASL on August 8-%9. 1974. and
3. Addition of new R&6's proposed by ASL.

This report is close to the point where ASL can ask the
Planning Committee for formal approvali howevers as noted in
the attached memos. there are several unresclved issues
which must be addressed before that time. After cleanup

of these itemsa I recommend that ASL forward the final
document to the parents {via Messrs. Mitter and McHales
respectively} for internal review and recommendation of
approval/disapproval to the respective Lead Representatives.
In other wordsa further review will be at the "werking
level™ and the Planning Committee will not be involved

until asked for formal action on the final document.

Respectfully submitted.

e

‘R. S. Bank5
RSB/ds -

Jd« Squires w/0 attachment

P. R. Fundenburg w/o0 attachment
R. E. Wagner w/o0 attachment

R. W. Clough

D. L. Slais

NCR\CDC PRNATE

THIS DOCUHENT CONTAINS INFORHATION PROPRIETARY
TO THE NATIONAL CASH REGISTER COMPANY AND CONTROL
DATA CORPORATION. ITS CONTENTS SHALL NOT BE v
DIVULGED OUTSIDE OF EITHER COMPANY NOR REPRODUCED
WITHOUT EXPLICIT PERMISSION OF THE DIRECTOR AND
GENERAL MANAGER, NCR/CDC ADVANCED SYSTEMS LABORATORY.

I°L Operating System Requxrements and Goals = 974%/474L
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cc: T. Amochaev
" 6. P. Hulshult

oate;  September b, 1974 : M. d. NcHale
’ ) . .T. S. Nitter
t0: R. S. Banks Location; . PGAASL He dJ. Squires

. ' . . . ) R. E. Uagner

FroM:  P. R. Fundenburg.: rocation; - PGAASL . exr: B30-kL48Y

SUBJECT: Sﬁatus Report ~ IPLOS R&G Action Items

Thirteen action items were generated during the IPLOS R&G

meeting at ASL/C on 8/7 and &8/8/74. It was hoped to obtain
resolution of these items by 8/30/74% howevera this has not
proved possible. and the purpose of this memo is to detail

the progress made so far and to flag the items still needlng
attention.

A No. }: R. E. Wagner - AmpliFy Rlb with a deFinition'oF

_ dynamic linking.

Mr. Uagner has provided the Followlng definition 1n response
to this item:

"Dynamic Linking is a service rendered a user that sllows the

-execution of jobs prior to the completion. oF a load or binding

action. The user gppearance of such a service is that a job
requiring infrequent use of certain code and/or data segments
can elect to execute the job in & pertlal bound {loaded} states

thereby saving the additional space required for a fully bound

state- Also, program development and debugging can proceed
prior to 1mplementat19n of all necessary modules: Dynamic l;nk1ng
to data segments requires hardware assists.”

AT No. 2: NCR/CDC - Provide positions on dynamic data binding.

NCR has replied. stating that this 1s a requ1rement1 wlth a prior-
ity of 3. (DC has not yet replied.

AI No. 3t NCR/CDC - Provide positions on fixed virtual addresses;

as per NVS and STAR subroutlnes-

NCR has informed us that a finel position on this subject cannot
be provided until the larger issue of NVS/IPL compatibility is
finalized. If an NVS virtual mechine is defined. fixed virtual
eddresses will not be needed. If. on the other hand. it is
required to run NCS/NVS jobs in emulation ~mode under IPLOS. fixed
virtual addresses will be required.

CDC has indicated that they have no requirement in this area. since
STAR/IPL compatibility is not required. .

R. S. Banks
9/b/7?4

ed Actxon Items would create the need for a‘

‘case~ the unresolv {f a1 else were complete.

later revisiona even h
in item 5. abovea can be revxewed by the

%iaﬁafnge%gagsziggsalong with the formal ReG documenta it uould

help speed up the process.

/Z,//xﬁ Hti—

T R. Fundenburg. Sr- Consultant
Arch1tectural Contrnl

PRF: jmk

ccs H. d. Squires
R. E. Wagner



R. S. Banks ) -3 - September ba 1974

AI No. 9: NCR - Define exact minimum configuration workloads.
NCR has provided the Follo&ing requirements:

A. Dedicated batch processing - three jobs {BDP oriented}s e. g-
. one C0BOL ‘compilation and two production jobs. -

B. Concurrent online/batch processing - one online and two batch
Jjobs. The online job must support 35 terminals. with a
transaction throughput rate of six to eight per second.

C. Dedicated online processlng - one online job supporting 100
terminals. with a transaction throughput rate of ten to twelve
per second. .

The terminals to be used in online jobs are expected to be of the
NCR 270 or 230 types possibly mixed with 2k0's.. {Transaction

" processlngs not time sharing.}

AI No. 10: NCR - Confirm that Ru2.1 satisfies a real need.

NCR is still awaltzng confirmation from R. Hunter. In the interima
NCR's basic position is that the operating system should be able to

flaw out the smallest unit of memory that is likely to fail at one .

time. from a hardware point of v1ew-.~

AI No- 1X: NCR/CDC - Provide flgures to Flll in the blanks in
section 3.1.b.As RAS parameters.

. No figures have vet been providedrby NCR or CDC- This item has also
been given to the RAS mini-task force for consideration.

Al No. 12: NCR - Investigate security vs. cost tradeoffs for SO
and Sl. . L

NCR reports that this item is still under investigaiion- Tbis itgm
will also be given to the security mini-task force for consideration-

AI No. 13: NCR/CDC - Clarify positions in the area of optionality
of 0.5. security measures {R93%}.

NCR -has provided the following p031t10n; It must be a site select-
able option to enable those 0.5. security measures that degrade
system speed by more than 5Z.

€DC haes not yet replied. This item will also be given to the
security mini-task force -for consideration.

: Y2 I

"~ Paul R. Fundenburg
PRF:kg

v

ATTACHNMENTS'

R. S. Banks- : : o -2 - "September b lﬁ?H'

-

AT No. 4t NCR/CDC - Expound on performance and storage improvement

- multiplier by device class: Secondary storage. RNSa
magnetic tepes U/R. communication lines3s and further
by: access time. transfer rate and cepacity. through
1985.

NCR has indicsted that an improvement multiplier of 10 is desired
for RMS. magnetic tapea printers and communication lines. No
breakdown was given by access times transfer rate and cepacitys
10X is assumed for each. NCR has no secondary storage facilities
at the present and therefore has no feel for a required improvement
multlpller- U/R equipment other than prlnters are not expected by
NCR to undergo any substantlal improvement in speed or cepacity-
NCR is using es a baseline in each case presently deliverable
equipment. not necessarlly state-of-the-art- For examplew the
baseline for disc is 80LKB transfer ratea LUDHB capac1ty and

38.3 ms. access time.

AI No. 5@ ASL - Provide s list oF langu;ges to be supported initislly

and et the second release. This list is to be
lnserted as a requirement.

The attached memo from ‘G. M. Beaugonln to D. L. Slais provzdes the
list of langueges which 99 requires that IPL support. It is ASL's
understanding that NCR is in agreement with this list. Time-
phasing {initial vs. second release} will be determined later-

AT No. bt ASL - obtaln requirements regardlng DBMS Recovery

Services~ DBNMS Security and Data Base Reorganlzat1on
Tools from the DBMS design team. -

ASL has requested these requirements from the DBMS design team3
the attached memo to P. R. Fundenburg from U. Rehling indiceates
that these requirements cannot be provided until a firm decision
is taken as to exact methods that will be employed by DEHMS in
these areas. These requirements will be included when received.

AT No. ?:  ASL - Obtain requirements regarding Interlock Support

from the varipus Product Set design teams.

The éttaéhed memo to P. R. Fundenburg from W. Rehling outlines
these requirements. . These will be rewritten in ReG format as socn
as possible- :

AL No. 8: NCR - Reflect the requirement for IPL internal

compatibility throughout the ReG where applicable.

NCR has indicated a need for further discussion @ith,kgL rega;ding
the exact intent of this item. Resolution of this AI is pending
such discussion: - - .



P.R.Fundenburg August 28, 1974

.

c)'Block inteyxdck on block i‘equests:

DBMS is the only product with an identified need for block locking at this
time. This could be done with special lock/inlock requests, or tacked onto
position and 1/0 requests. Wait/reject options are desirable, along with
automatic detection of cyclic rejects, multi-job deadlocks, or some time-out
algorithm for preventing endless lockout when a user loops while locks are in
effect. A separate form of lockout might be required by DBMS if the DBTG
keep/free approach becomes standar dlzed With a keep, the OS does not

- lock out other users, but records block use by othiers. This approach avoids.

. deadlocks but puts a logic burden on DBEMS and the user, so will not be

‘requested of the OS unless standardized. OS lockout mechanisms should try
to avoid precluding future addition of this feature. i

d) Block interlock on record requests:

DBMS reqmres a way to lock the block containing a record when accessing

it via record I/0. - The preferred implimentation would be to have exact -
parallel requests or parameters to those implimented for block I/O. The
alternative would be a separate request for DBMS to pass a record access ' @
key or number to the OS and get returned the block number the OS has mapped
it into. Then block reserves could be constructed by DBMS.

.

e) Record interlock:

No requ1rements have been identified for locking parts of blocks by the 0Os.

{) Other forms of interlock:

No OS requirements are expocted for other forms of I/0 locking. DBMS will
control any locking on sets, record types, elements, etc., should that ever
be needed.

2) AI No. 6- DBMS requirements regarchng recovery, secunty, and reorgamzatxon
tools.

-

There is no firm decision as to exactly what methods will be employed in these
areas, and the role required.of the OS is unclear at this time.

Wood Rehling
cc: N. M. Kendall
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v0: P, R, Fundenburg’
rrom: W. Rehling

susiecT: IPLOS R&G Action Items 6 & 7

“rocation: PGAASL _

* rocation: ESCASL exr. 69

1) AI No. 7 - Interlock Support for the Product Set

a)File interlock at open time:

Protection for exclusive use of a file, via wait/reject, is réquired at option.
by all products. Sorts and recovery do not strictly need more protection
mechanisms than this, but will most likely allow those used by COBOL.

Protection for protected use is required by COBOL, RPG, and DBAMIS,
whereby a file may not be shared with another job requiring open for output.
RPG does not strictly require more, but will most likely follow COBOL.

Permission for unprotected open of input files is required by COBOL and

DBRMS, cxcept where it conliicls with cxclusive - opens. No explicit block/record
locking should be required when a user requests this permission, although

the DBMS user will have the locking as described below.

Permission for unprotected open of output files (full sharing at file level) is
required for DBMS, with DBMS making explicit block/record lock/unlock
requests as described below. COBOL does not currently require this leyel of
-sharing, although it is a desirable feature for some applications and several
proposals are being discussed. Unless there is a standard for such processing,
COBOL will not consider extensive decision making ~or explicit requests by the
user. (COBOL might consider a simple implicit rule (such as, the last record/
block pointed to or read is locked and a write removes the lock) especially if the
OS enforced it as a default to explicit locking and if it could solve a clear class
of problems, such as several jobs adding records to the end of a shared file.)

b) File interlock upon request (file reserve):

DBMS will utilize file reserves only rarely, but would consider passing user
file reserve requests through to the OS. COBOL and the other products do not
anticipate a need for this, although sorts could use this to protect its processes
from externally opened unprotected files,



NCR/CDC INTEGRATED PRODUCT LINE

‘OPERATING SYSTEM
REQUIREMENTS AND GOALS

September ha 1974

oare; 26 June 1974 }
0. D. L. Slais Location, PGAASL
raom:  G. M. v Beaugonin : ‘Location: HQS11B ’
sumemw -Action Item $102 -~ Product Set Support

REFERENCE: My memo of 24 June 1974 - same subject

CDC requires the folloﬁing product support for IPL:

1. COBOL - ANSI 73 + certain exten51ons (ATG, DBTG)
: Virtual Storage

2. SORT/MERGE - with interfaces to COBOL and FOP.';‘RM

3. FORTRAN - ANSI 73 FORTRAN + Extensions

4. BASIC - :
5. apL
6. ROG _ . :

7. PLl ~ CDC has not yet determined the viability of a
- : PL1 product, however, CDC wishes +the IPL CS to-
incorporate those features necessary to support
* a viable PLl compiler. We assure frcm this
T s directive that several people will have to be
: assigned to PL1l ccmpiler develorment in oxder
to specify compiler requzremepts to the CS
Development Group.

8. ALGOL - currently CDC has no requirements for ALGOL.

9. . SIMSCRIPT - products in this area will be developed
) ’ separately by cDC. .

ccs R. W. Duncan HQW12I
’ L., E. Jodsaas ARH210
R. E. Nienberg ARK241
M.  J. McHale HQS11B

/sf

asgy nev.t1ze9 : .

PPINTID M USA.
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GENERAL

0s requirémencs papers have been generated many times in the past
with various degrees of success. A major reason for failure of.
previoﬁs efforts is the lack of a generally accepted definition

of what is and what is not an operating system. An outline model

has been defined to be used as a vehicle for deriving 0S requirements.
The position taken herein is that 0S requirements are defined through

tuo major channelss.

~1.. the 03 requirements of product set members

. 2+« general statements of requirements and goals of all system soft-

ware {i.e.a 0S8, Product Set. Application S/U.}

0S Requirements model

" For purposes of specifying 0S requirements a distinction must be

made between those statements made directly to the 03 and those that

are stated in terms of product set and applications software require-

NER

ments. This situation can be graphically portrayed according to the

traditional "Onion Skin" picture of a Computer System.

Figure 1 represents the fact that 0S requireﬁents should be stated
largely in terms of product set interface demands and general soft~

ware goals and objectives. The outline model reflects this view.

[[CUGIER TV S
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GENERIC 0S RESPONSIBILITIES. {CONT.}

T

8.

.

Support hdarduware and software d1agnost1cs and instrumentation.

Error detection.. reporting and recovery-

Execution support services.

_ Reguirements for all the above headings'except Nos. 7 and 8 will be

found in the immediately following pages-

Requirements fcr Nos. ? and'

8 will be found under the broader topics of RAS {section L.2.?} and

Performance {sect1on bela9}+ as appropr1ate-

NGRI[EDGRRIVAA

DOCUMENT ]sscnou
( IPL REQUIREMENTS AND GOALS SOFTWARE ELEMENTS -
NGR AT AT e RRRASE
a%: ‘Lm . L bel.2 Now
. DATE
ADVANCED SYSTEMS LABORATORY q/L/74
APPROVED APPAGVED APPAOVED FAGE
ASL ) NCR CDC 1. of 2

GENERIC 0S RESPONSIBILITIES

Every operating system regardless of sizea speed or ‘adequacy uili»

"~ are considered generic 0S8 responsibilities.

-that is determined by the interest of the des1gner/developer-

provide a certain set of services with varying'degrees of capability.

Another way of stating the same position is that if left to their

‘oun devices and theories every 0S designer and developer will supply

a certain minimum set of capabllztxes with a level of usefulness
These

It is the responsibility

first of the specifier of requirements to modulate these generit

‘responsibilities to meet the specific needs .of a. product line

endeavor. It is then the responsibility of developers and their
management to implement the correct variations of these generic

functions.

The ‘generic 0S responsibilities are:

4. Effect physical and logical transfers of information within a
system configuration.

2. Communicate with the system operator{s}.

3. System work schedﬁling and the control of logical and physicai

system resources.

Y. Resource usage accounting and general status reporting.

'Sg Protect system integrity and the isolation of VBPIOUS uork

units within the- system.

NEAEUBTER
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REPLACES

APPROVED

ASL

APFROVED

NCR

APPROVED

CDC

Operator Communication

1. Operator communication must be done through standard I/0 interfaces.

and/or remote operator configurations/consoles.

" 3. The system must allow specialized function consoles+-e.g. remote
. 1

I/0 writers to control magnetic tape deliyery-

© 2. Operator communication must be capable of accomodating multiple .

.

SRR ?ﬁrﬁih:nng His -

o] VNG SR TRE .
mﬁ‘i ’»l , , ST b.1.2.1 New

: OATE ]

ADVANCED SYSTEMS LABORATORY 9/L/74

APPROVED APPROVED APPP.O\_IED PAGE
. ASL NCR CDC 1 of 1
Data Transfer

" L. The system must be capable of effecting all data transfers at rates

equal to the maximum for the harduare
2. Data streaming capability is required
defined as the ability to procesé tuwo

for the same device without degrading

involved.

of the system. Streaming is

the device transfer rate. A

minimum of four simultaneous user data streams are required to be

supported in addition to any system streaming needs.

(ERIGI6 P

or more consecutive I/0 requests
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Acco

unting and Status Reporting

3.

4.

All significant state changes of a job must be able to be indicated
to a usef- {Inéluding normal job or step terminationl}.

Full and complete accounting and logging services must be brovided-
Level of detail must be selectable as a site option. Billing services
are not required of thg operating system. (IR
Thé system must provide environment description servicesa both staﬁic
and dynamiCa sufficient fo allow jops to self-optimize themselves at
execution time. .
Options must be provided that allow site managers and end users to
take maximum advantage of available resources for botﬁ individual and

nulti-programmed runs.

m‘a R ST Y e REPLACES,
4 ’hhadtéss. : b.1.2.3 New
) DATE . :
ADVYANCED SYSTEMS LABORATORY q/L77Y
APPROVED APPROVED APPROVED PAGE
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System Schedulin

and Resource Control

1.

4

With the exception of requirements for physical actiona the system
must bhe capable of executing in an unattended manner.

Operator override must be provided ovér all system made operational
decisions.

The syStem must provide time initiated. event initiated. brogram 
initiated and conditional scheduling.

The system must provide exclusive or shared allocation of devices

and/or files.
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System Loads Restart and Termination

1. The system must provide orderly load and terminate operations under

both normal and emergency conditions without loss of job. systems

or data integrity. This must be accomplished with minimal operator

intervention.

(20 R PO
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System and Job Integrit

Y. The system must be impervious to all errors in operation.

2. Job integrity must be maintained independent of other job or system

errors.
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Execution Su

ort Services {Cont.}

One library format must be able to meet all system requirements.

9.
{i.e.1 load modules. .object modules.: source modulesa Mmacrostes«}
10. Various levels of object code binding must be provided. {static and

dynamick..

g t .
Dynamic Linking is a service rendered a user that allows the execution--

of jobs prior to the completion of a load or binding action. The user

appearance of such a ‘service is that a job requiring infrequent use

of certain code and/or data segments can elect to execute the job in a

partial bound {loaded} state, ihereby saving the additional space required

for

a fully bound state. Also. program development and debugging can

proceed prior to implementation of all necessary modules. Dynamic linking

to data segments requires hardware assists.

1. ' The operating system must possess a file management capability that
is functionally compatible with current file systems.

k2. The 0.S. file management fa;ility must provide for a record level
interface.. . '

%3. The operating System’must insulate the user f}om any peculiaritie;

of a particular devices {i-e-s_pnoﬁide device independence} at all

" levels of I/9.
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Execution Support Services’

‘3.
2.
3.

%y,

5.

7.

Time-of-day service must be provided.

Interval timing must be provided.

Process timing must be provided for system and user funétions.

Wake-up service must be provided {e.g.. to ailow»activations react-
ivation or switching of tasks at a specified time or after a specified
time-lapse}. . :

A well defined conSigtent and cbmmon interfaqé betueen the operating
system ahd various Subsystensmust>be providéd- If must provide all
the capability required.for ianguage compilerSaxsystem utilitieéx
telecommunications. application péckages and_uéer programs so as to
eliminate "special interfaces” to meet Vspecial requirements of -some
program. ' ,

Support must be provided for multiple user and applicationxlibraries:
These libraries must be individually protected and must be ﬁodifiable
independently of the system or other libraries. o

Access to each library must be optionally regulated and full account-
ability of any library u#age provided. )

The order of library seleétion and scannihg must be a site aadager ~

and end user option.

NCRICNGIRRIVATES
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Execution Su

ort Services {Cont.}

2l.

22.

23.

24.

The 0.3. must be designed to enable useés to secure and protect
their data both from other users and from the site.management and
operatorse. » .
Protection of user data from the operating system itself is highly
desirable. '
Users must be able to be provided with a bit copy of data from

any ex;ernallperipheral device or communication path as an option
té the normal I/0 path. <{for deﬁiée dumping and teﬁporary support
of new devicesi} ‘

The file qanagement system should be. considered as a.subsystem

utilizing basic functions provided by the basic operating system.

GG G [

DOCUMENT

IPL REQUIREMENTS AND GOALS

SECTION

SOFTWARE ELEMENTS

o rrT—— REPLACES
gigg o) R A e =
&M&Q , Al B New

DATE
ADVANCED SYSTEMS LABORATORY are/7s
APPROVED APPROVED APPROVED PAGE
ASL NCR coc 3 of y

Execution Support Services {Cont.}

14.

15.

Device class dependencies will be suphorted {i.e.s CRT vs mass
storage vs tépe} with minimum perturbation to tﬁe end user.

The 0.S. must support all contemporary device typés and capacities

at a competitive level of performance and security.

The 0.3. file management facility must be sufficiently modulahized
and encapsulated within standardized system interfaces to allow

total or partial functional replacement to meet thelneeds of special-

ized appliéation problems.

The 0S will not provide special interfaces

. peculiar to the usage of any product set member.

17.

The 0.8. must be designed with the capability of supporting new

devices having increased performance and storage characteristics

_as set forth in seétion b.l.9.2. Performance Goals.

18.

1.

The 0.S. file management facility must be designed to support data
bases of & capacity ranging to lUlE bytes of information.

The 0.S. file management facility must be designed to allow levels
of.security down to the element level with various intermediate

levels which are selectable as a site manager or end user option

at a data base and/or file level.

e0.

NERUGIER A

The 0.S. must be able to meet NCR/CDC standards as they become

specified.
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‘Languagés
General .

1. Support for the following ‘languages must be provided by the 0.S.:

e Software writefs Language {SWLZ

o (0BOL - ANS 73 plus certain‘extensions {ATG~ DBTG. virtual

storage Sort/Merge interface}

e P1/I - It has not yet been determined that PL/I will be an
IPL product. but it is required that the IPLOS
incorporate the features necessary to support this

) language.

o BASIC

o APL _

e FORTRAN - ANS 73 plus certain extensions

o RPG

o SINSCRIPT

2. There. is ng requirement for support of ALGOL.

Specific
3. SUL - requirements to be supplied by the SUL design team.
4. COBOL - requirements to be sﬁpplied by the COBOL design team.
5. PL/I,} requirements to be supplied by the PL/I design team.
k. BASIC.- requirementﬁ to be supplied by the BASIC design team.
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PRODUCT SET REQUIREMENTS

For purposes of this documént a list of anticipated prodﬁct set
members has been identified according to three groupsa'langanESs
utilities. DBMS. Uithin each group the order of inclusion is
specifically a statement as to the impact on 0S design associated.

with that member regardless of the réquirements for that member.

'{5.9-1,COBOL has the most pervasive effect on OS_design ef the

_various standard languages while FORTRAN has little additional

design impactl}.

General Requirements

1.

2.

The 0.S. will be designed such that any product set member can be

‘designed far interactive and/or batch use without restriction or

reservation due to the 0.3. requirements. '

Object codes produced by compllers must be in a form that allows
loadlng and execution of progranms conszstxng of nodules coded in
mixed languages. It is not a requirement to mask language dependencies

from such usage.

. A1l system utilities must be "callable™ from internal program sequences

{e.g.s Sort/Merge callable from COBOLZ. ‘
The 0.5. must provide intercommunication capability for pfoduct set
members and user jobs such that information associated with one job

may be made available  to the 0.S. or to other jobs.

NCRIGHGIRRINATE
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Ut quages {Cont'd?}
Utilities LanAua es Con

ific {Cont'd?
General Specific

iy ses : . . . ?. APL - requirements to be supplied by the APL design team.
3. Utilities -must be supported within the system framework that meet

8. FORTRAN - requirements to be supplied by the FORTRAN design team.
all needs of systems operations.. there must not be any stand alone .

: i 9. RPG - requirements to be supplied by the RPG design team.
or special 1oad operation type utilities. <{Possible exczeption =

3 TN 10. SINSCRIPT - requirements to be supplied by the SIMSCRIPT design team.
major crash recovery and dumps.} . ) :

" Specific

Sort/Herge
2. A sort/merge facility must be supported that is performance

competitive at all levels of configuration.

System Generation
3. The facilities to generates optimize and maintain the operating

system and all other software must be provided. This process
must allow the site to replace and/or madify any and all of thev
various components of the system wfth minimal perturbation to
normal running procedures; The integrity of user modifiéd
operating systems'is the responsibility qf the user making the

modifications and not of the remaining standard 03 components.

Media Transfer and Formatting

Y. - Requirements to be supplied by the Utilities design team.

CEDIGIROIE i NERUENGIERIATE
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COHPATIBILITY/COEXISTENCE/HIGRATION-

This section has been broken down into the following topics:

1.

Compatibility Target Identification - to define with which
systems IPL compatibility must be achieved.

Coexistence Time Reiationships - to define the degree of "
coexistences i.e.. instant replacement. short-term conversion
or long-tefm concurrent operation.

Degree of Compatibility - to define how well compatibility
should work .in each case. . \ ) .
Level of Compatibility’- to define level at which compatibility
will occur. i.e.a source codea obJect code and/or data formats.
Configuration Components = to identify any system coméonents
which presént.epeciél compatibility problems.

Operational Aspects - to define the degree of compatibility

required from the operational v1eWp01nt-
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Data Base Management Svstem {DBNS}

DBNS requirements on the 0.S. to be supplied by the DBHS design teanm.

The following areas of impact have been_identifieds but specific

requirements are not'yet known:
1. Recovery Services
2. Security

3. Data Base Reorganization Tools
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Compatibility Target Identificétion

€@

5.

7.
8.

{Cont'd?}

Compatibility with (DC 3000L systems will be achieved through
emulation of the MASTER operating system. The IPLOS must support

.such emulation and its corresponding data formats.

The 0.S. must support source code compatibility for CYBER 70/170
FORTRAN. COBOL and DBMS. ‘ ‘ [N
The 0.5. must support conversion aids for the CDC 3000L< ‘
There is no requirement for support of combatibility with the
follewing: NOS. ALGOL. or CONMPASSjy CDC ?LOOA CYBER 7k~ CDC 17004
STAR.- CDC 8L0OO.

The IPLOS must support source code compatibility with IBM 370
FORTRAN. COBOL and a subset of IBIf data base code.  The reference

point for compatible versions is 0S/VS Release 2.

Other Manufacturers

10.

There is no requiﬁement for compatibility with any other systems.
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Compatibility Target Identification

- He

The 0.S. must support compatibility between all models in the

IPL line. subject to configuration constraints.

' Full upward compatibility is 2 musta.- . to allow for a convenient

user growth path. -

Downward compatibility is desired. to allow extracting of network
developed applications to smaller dedicated systems. and to permit.
degradeability of single systemss ‘it is realized. hcuever; that
this goal is attainable only within limits imposed by configuration
constraints and that these limits will vary for each individﬁal v

casee.

Requirements for compatibility with NCR systems will be supplied

subsequentlye.

Compatibility with CDC LOOO systems will be achieved through
emulation of CPU code. The 0.S. must support such enuletion

and its corresponding data formats.

NCAIEOCIRRIVATE
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Deqree of Compatibility

IPL

L. Full IPL compatibility {source. object and datal is reqdired

upwards and across the product line.

Downwards compatibility

will be limited by configurétion coﬁstraints {peripherals and

memory.}

2e EduiValent performance is required on an IPL configuration,

equivalent to the original NCR configuration.

The IPLOS must

support replaéeability without user visible impact on software

or user jobs.

3. For CDCvsystems which are repiaceéble through emulationa

the IPLOS should Support replaceability without user=-visible

impact on software or user jobs.

4. For CDC systems not emulated by IPL. no source conver51on should

be required for supported languages.

required and degraded I/0 performance is acceptable.

NERICDBRRLATE
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Coexistence Time Relationships

IPL

L.

‘aids {utilities?t.

The 0.3. must support instant replacement of one IPL model
with anothers without user-visible 1mpact on software or user

Jobs.

NCR systems with which IPL is compatible should be instantly

replaceable by an equivalent IPL configuratién-

L CnC systems with which IPL is compatible through emulation

should be instantly replaceable by an equivalent IPL configuration.
CDC systems not emulated by IPL must be capable of undergoing

a short-term conversion. The 0.S. should support conversion

—

Long-term conversion and coexistence are required. Compatibility

is required between IBM and IPL magnetic tape formats to support

~ coexistence.

ERIGIE P
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Level of Compatibility

Source Level

1. A1l IPL external source code must be transportable throughout
the entire range of the Integrated Product Line without requiring

. any user conversion.

2. All languages jointly designated by NCR/CDC will be supportable
] .
by the IPLOS.

Object Level

3. bbject sup;ort‘will be provided for NCR sysﬁems designat;d‘
for IPL emulation.

Y. Object support will be provided for CDC systems designated
for emulation.

5. No object support will be provided for IBM or other manufactufer's
systems. .

Data Formats"u

k. All IPL external data must be transportable throughout the
entire range of the Integrated Product Liné without requiring
any user conversion.

7. Bl & éE generated external data must be processible throughout

IPL without user conversion.
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Degree of Compatibility {Cont’d}

it

. No source conversion should be required for supported languages.
Recompilation will be required and degraded I/9 performance

is acceptable.
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Configuration Components

1. Programs supporting critically time dependent devices {e.g.. NICR}

will normally require user conversion.
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Level of Compatibility

Data Formats {Cont'd}

a.

CDC and IBH external data files whose content. type and format

are statically defined will be processible'on IPL without

requiring additional user conversion.

{Statically defined

means via fixed definition as opposed to being defined at execu-

tion time.l}
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CONFIGURATIONS

Memory
. The 0S design must be capable of efficiently supporting main memory

sizes from 25LK bytes up to lUB bytes and larger through time. “The

basic design must not require user interface changes to adapt to these.

larger memories. .

2. Required‘workloads for minimum memory size will be specified at

a later date.

3. The 0s must organxze memory in such ‘a manner as to max1mlze usablllty-
avallab111ty1 performance and security. in that order {see 2.2.14

Joint ObJectlve EB}-

‘4. HMemory must be degradable in steps no greater in size than 25% of

normal real memory capacity.

Processors
5. The 0S must allow all processors to access "Common Memory™.

L. All processors must access memory through the virtual addressing

mechanism.

7. The 03 must accommodate multlple types of processors in one con-

-figuration. At least two types {with and without I/0} are presently
specifieds future specification of "vzrtual machines” may increase

the number of processor types to be supported.
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Cperational Aspects

L. No operational compatibility requirements exist-

In the.case

of NCR Bl and B2 upgrades operational charges nmust be restricted

to-additional parameters ‘outside ex15t1ng job streams rather

than alterat1ons to the job streams-
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’ . CONFIGURATIONS {Cont'd}
OPERATING MODES .
i : . 8. Multiple processors of each type in any harduare configurable mix
1. The IPLOS must be tunable, via system parameters and generation :

) must be supported.
options. in order to maximize performance in-any one or a combination
of the following areas. stated in order of relative importance:

Peripherals

a} local batch d} transaction processing

9. Peripheral requirements on the 0S remain to be specified.
b} remote batch

e} time critical processing
: Data Formats
cY time sharing .

10. The 0.5. must remain insensitive to harduere data fornats.
2. The level of performance achievable, in any particular area is not .

required to be at the level of specially developed dedicated applica-
tion systems but the stendard IPL 0S must be able to supply the

majority of code that would make up such dedicated special systems.

"Environmental lodes

Local Batch

Requirements to be supplied.
Remote Batch A

Requirements to be sypplied-
Time Sharing »

Requirements to be supplied..

Transaction Processing

Requirements to be supplied.

Time Critical Processing

Requirements to be Sprliedm
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OPERATING MODES
Internal Modes {Cont'd}

Multiple Virtual Machines’

8. The IPLOS must support multiple virtual machines {e.g.s for
direct execution of NCR CENTURY Bl and B2 programs in an IPL

- environment.}

- Concurrency of Environmental Modes

%. The IPLOS must support any combination {in any proportion} of

mixed environmental modes.

nu1t1grogramm1ng
10. The IPLOS must support multlprogramm1ng-
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OPERATING MODES

Environmental Modes {Cont'd}

Network Coupled

3. The basic 0S design must be such that network procéssing and/or
network coupling subsystems can be optionally included without
alteration to the 0S. These netwerk processing subsystems>must
allow the system configurétion to function as a centpral cemputing
'sources as a front end message switcher. as a‘remote user ternminal.

as a data base controller or bther similar usages.

‘Dedicated Application Systems

Y. The IPLOS will not specifically address this area. O0S design

should support this use in special development cases.

Internal Modes

Centralized vs. Distributed Operation
5. Support for distributed operation will only be made as explicit

user requests. not as a normal. transparent 0S function.

" €entralized vs. Distributed Data Bases

b+ Support for distributed data bases will only be made as‘explicit

user requestsa not as a normal transparent 0S function.

Hultiprocessing
-7+ Support for multi-processing {like and unlike processors} must

be pravided.
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RELIABILITY. AVAILABILITY AND SERVICEABILITY {RAS} {Cont'd}
_ RAS Parameters {Cont'd} .

Mean Time Between Interruptions {no user visible destruction}

Processing
v Requirements to'be supplied.
Data Base

Requirements t§ be §upp1ied- 

Hean‘Time to_Recover After Interruption

Proceésing
Requirements to be supplied.

Data Base

Requirements to be supplied.

Mean Time to Repair Error Causihg Interruption

- Requirements to be supplied.

Diagnostics

3. A complete history of alllsystem errors~ both hardware and softwarea
must be recorded for sUbsequent'analysis by maintenance and enhancement
personnel. with enforced execution by the 0S.° In-Line diagnostics
will be provided. and Qn-Line anq“0fffLine diagnostics will be

supporteds by the 0S.
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RELIABILITY. AVAILABILITY AND SERVICEABILITY {RAS}.

RAS Parameters

Mean Time Between Failures {some user visible destruction}

Processing
Requirements to. be supplied.
Data Base

Automatic. Reconstruction

- Requirements to be supplied.

Manual Reconstruction

Requirements to be'supplied-

Mean Time to Recover After Failure

Processing
Requirements to be supplied.
Data Base

Automatic Reconstruction

Requirements to be supplied.

Manual Reconstruction

Requirements to be supplied.

Mean Time to Repair Error Causing Failure

Requirements to be supplied.
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RELIABILITY. AVAILABILITY AND SERVICEABILITY {RAS} <{Cont'd}

Error Detections Reporting and Recovery {Cont'd}

G

Job/User )
L. Checkpoint/restart facilities must be provided for both
system use and individual job use.

?. The system must be impervious to user errors.

Operational
8. The system must be impervious to operator errors.
9. The console operator must not be a necessary component in

error reportlng or action procedures except as phys1ca1 actzon

requires.

rowth Technigues

Hardware :
10. The 0S design must'be capable of efficiently supporting main -

memory sizes from 25kK up to Lﬂa'bytes and larger through timeg
The basic design must not require user interface changes to
adapt to these larger memories.

"3k. The addition of peripherals of incrgased performaﬁ;e or of
new characteristics must cause a minimum‘perturbation to é
running system configuration. d{i.e.. no down time}. This :
requirement does not imply'the ability to plug and unplug’

peripherals while the system is running.
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RELIABILITY+ AVAILABILITY AND SERVICEABILITY {RAS} {Cont’'d}

Error Detectiona. Reporting and Recovery

2. All deviations in the norﬁal or expected processing of hardware
or software functions must be detectable and reportable at the option
of‘the site manager and/or end user. Recovery sequences must‘be
provided by the system for all iypes of system.intérrﬁption-

3. Error reporting conventions must be direct and e*plicit and should
optionélly not require the use of additional explanatory materials.

4. . A complete history of all system errors must be recorded for

. subsequent analysis by maintenance and enhancement personnel.

Harduware

Requirements to be supplied.

Software
' 5. System and job recbyery must be providea for all levels and
- types of system failuée- nuitiple levels of systen recovéry
must be provided which recover from various -levels of systes
loss. '
Systenm

Requirements to be supplied.
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RELIABILITY~ AVAILABILITY AND SERVICE@BILITY.{RAS} Cont'd

Testing and Debugging

Harduware

Requirements to be supplied.

Softuare

1b.

17.

Operational

=2

G

b]

Full symbolic testing and debugging servicesa both preplanned

and post mortem must be supplied.

Provisions must be included that allow selective installation
and testing of upgraded versions of compilers and application
packages without affecting normal dperations of the standard
version. Access to the test version must be selectable by site

managers and/or end users.- The 0S must be able to supervise

‘another IPLOS {user modified version or different releases}

for such purposes as upgrading and testing.

.

Requirements to be supplied.

. )

0 s P

RELIABILITY. AVAILABILITY AND SERVICEABILITY {RAS} . {Cont'd}

Growth Techniques {Cont'd}

Software

L2.  Site and user developed subsystems and programs must be installable
and maintainable in the 0S in a running environment.
User-developed operating systems and new releases of an IPL 08
must be installable and usable under the regular IPLOS running

environment.

Support/Naintenance -

13. Failing system configuration componentss harduare and softwares
must be individually able to be removed from the operational
configuration for checkout and repair without downing the

operational system.

Harduare
Requiremenits to be supplied.
Softuare
~1Y4. " The facilities to generéte1 optimize and mainteain the operating
‘éystem énd all other software must be provided. This process
must allow the site to replace and/or modify any and all of the
various components of the system with minimal perturbation to
normel running procedures. ‘
15. The‘hﬁjor 0S components should function as subsystems which may

be séié@tively replaced by all levels of system users.

(G006 PRITTE
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SECURITY {Cont'd}

User programming>in any langﬁages ﬁseh level progfams
may be uritten in any programming language available

"~ on the systemo This does not imply that every user should
have access to every languagew but rather that protection

is ‘not a function of the language used.

nultiplellevels of data classification and user clearance.
Various levels of users and data sre able to coexist in the

system without threat of security compromise.
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SECURITY

The term "secure operating system™ is not clearly defined since the

idea of computer‘security is itself still being developed. However. a

working definition is presented as follows:

. A secure operatihg system offers users a flexible
set of features preventing the theft of data and

programs. preventing unauthorized cnmputer usea
preventing disruption of system operation. and
preventing unauthorized alteration of stored

information. ’

In defining operating system security requirementss the following

assumptions have been made regarding system features:

Concurrently shared resources. UWhere appropriates
resources such as data. programs-and physical devices

‘may be concurrently shared..

Large data collections having complex relationships.
The system provides the flexibility for handling

large data bases in an arbitrary. but secure. manner-

NERUIENGIBRIUTE

The system is a multi-use general programming system with the following

characteristics.

Multiple simultaneous users. Many individuals may be
using the system at the same times with system resources

being appropriately multiplexed among them.

Multiple concurrent modes of operation. Individuals
may use the system interactively from a terminal devices
may submit batch-type jobs either locally or remotely. or

may interactively start a batch-type ‘job execution.

NGRIGOGIRRINATE



OQCUMfNI SECTION

IPL REQUIREMENTS AND GOALS SOFTWARE ELEMENTS

th P ' ST T e AEPLACES
sl igad , il L.1l.8.0 New
ADVANCED SYSTEMS LABORATORY e
APPROVED APPROVED . APPROVED - PAGE
ASL ___ NCR __¢coc 2 of 3

DEFINITION OF TERMS <{Cont'd}

The securitv matrix is that part of the security data base which
-¢escbibgs exactly the manner in which each user {i.e.+ process}

may access each object.

The basic protection mechahisﬁn.or security structure and mechanisma
is that portion of the total system which has responsibility for main-
taining a secure state within the system. Generally, it includes the
following:

Any hardware device or feature'the use of which could
pose é segurity threat-‘ In particularn the fol;woing
ape included: ' '
1. The hardwhre‘addressing structure and mechanismss
for examplea ﬁhe virtual mémory systems memory address._
bounds checkings etc.
) 2« Mechanisms whiéh change the security state of an
‘ executing program3i for example~ user/supervisor
mode controla the protection ring mechanism. etc.
"3. -Error detecting'mechanismsz for examples I/0 device

controllers. parity checking mechanisms.

Any software the use of which could pose a sécurity threat.
" The following are 1nc1uded.
1. The security data base and any software uhich dzrectly

accesses it.
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DEFINITION OF TERMNS

The following definitions apply to terms used in this section.

>Uithin a computer'systema security is that statevuhich exists when
users of the system have an acceptable assurance that they can neither
affect nor be affected by the state of other usersa extept by a knouna.
well defined set of rules. ‘Note that this definition recognizes that
absolute security-is not attainable. and that the term may validly

‘mean different things to different people.

A security objects or simply object. is an entity to which access
is controlled by the systenm. ) »

iA data -object {itself a security object} is the bésic unit of bro—
'teqtion for collections of data within the system. The particular
definition may vary from system to systém% for examplea it may be
’a file in one. and a segment in another.

A process is a progﬁama or a collection of programsa. in ;omeistate

of execution.

.

Intra—hrocess control is the means by which thg security state may
change within a single process-- The change from user state to super-
visor state is an.example. ‘ » ‘

" An access request is an explicit attempt by a pﬁocess to gain access
to security object. ' '

The security data base is the total collection of data which is

critical to maintaining security within the system.
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PROCESSING PROTECTION

System from User

1. It is a mandatory requirement that operating system processes

" and data be‘protected from damage or unauthorized access by

intentional or accidental actions of any user process.

‘User from System

2.

It is desirable to protect user processes and data from damage

or disclosure due to intentional or accidental actiens of the

operating s

ysteme

penalties are acceptable in obtaining this feature.

- System from System

3.

This should be available as an options speed

It should not be possible for ahy operating systenm process to.

damage any other 0S process. or data owned by any other process.

Each 03 process should be impervious ‘to damage due to errors in

shared data. or in data being passed to it by another process.

This is a goals to be cdmpromised only by speed requirements.

Provisions must be made to add features implementing this goal

as technolo

User from User

gy permits.

Y. No user process shall be capable of.damaging oﬁ disclosing another

user process or its data. This includes global ché which is

shared by two or more processes.
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DEFINITION OF TERNS {Cont'd}

2.

for exemp1é1'fi1e opens. requests for I/0. etc.

Intra-process control not wholly covered by harduares
for examples program calls. aborts. termination and
errors. . V

Access requests not wholly arbitrated by hardwares

Critical pEbégsses% for examples system start-upa

recoverys the handling of access denialsa etc.
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CONSTRAINTS ' '

General

1. It shall be considered impossible for the 0S Security apparatus
to be more secure than-that eﬁforcéd by opérational management
{e.g.+ if user identifiers are consideged unique then it is an

operational requirement to maintain that unigquenessl}e.

Feteral Requirements

Requirements‘to be supplied;

Cammercial Requirements

Requirements to be supplied.

Compromises/Tradeoffs

~ Requirements to be supplied.

Security Mechanism Failures

Requirements to be supplied.
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DATA BASE PROTECTION

Private Usage

- 1.  Within the limits imposed by site management. IPLOS must guarantee

private data bases to be accessed only by those users designated

by the data base owner. and only in the stated manners.

Public Usage _ ‘ ‘

2. UWithin thellimits‘imposed by site manaéementa IPLOS must guarantee
pub;ic data bases to be accessed only by those users designatéd by’
the site management and only in the stated'manneﬁs-‘ ‘

Shared Data

3. Acceés to shared data shall be regulated by IPLOS. All necessary

interlocking services for user level control must be brovided-

Y. There is no requirement to prevent malicious destruction of shared

 data by an authorized user of that data.
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HUMAN ENGINEERING

Requirements to be supplied.
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PERFORMANCE

Performance Goals

Requirements to be supplied.

Performance'Honitorinn/ﬂeasuremént/Reporting

1. The operating system must provide complefe and detailed self-

‘measuring facilities and must support utilities which present

this data in a2 meaningful fashion thereby allowing tuning of the

system by the system vendor and the site hanagers-

Individual hardware components. individual software components. and

total sysfem pérformance must be monitored.

Performance Tuning ) .

2. - System tuning must be availabie at system generation time. initial

start-up load time and at system execution time.

Operating System Parameters/Algorithms

3. System scheduling parameters must be tunable by site managers

and operators.

Configurations

4. Performance tuning options must be provided that allow site managers

and end users to take maximum advantage of available resources for

both individual and multi—prdgrammed runs.

Performance Modeling

.Requirements to be supplied.
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