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ASL ARCHITECTURAL DESIGN AND CCNTROL ’
1.0 INTKRODUCTION
1+.2.1.1 Applications
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$3 LHTASLUMCTION 1 i.¢.1.1 Applicatlons b
2 2
3 . 3
4 IFL i3 to te cost/performance «effectlve in sursort cf 4
5 timesharing, trarsaction, lecal ard renmcte 3tch noces cf 3
6 business and scientific appllcations. &
7 7
8 1.2.1.2 Lompatibitity 3
E] <
10 13
11 IPL is to be compatibie acrcss +the range at the level of b
ctural Objectlves are the Advanced  Systenms 12 source language, cata f{formzts, receroing r2¢is and the user iz
E Tesgcnse te Requirements and Goals i3 Intertace. Instructlon set competibility is zesiracle but nct 22
COC for an Integratec Procuct Line. 14 mancatory. (3ee Sectign 4.1) Feature anc caso2bility sucsattirs ik
. 15 may be practiced for certain system Cﬁnfi”ura7xcn:. i
For purgoses of tecnnlcal program dafinitlon, this document 15 :
%ifl rezlace the NCR/CIC Requirements and Goals, whlch remains an 17 1.2.1.3 Commenality
nistsric record for amoliflication. ' . 18
. i3 . z
20 To reduce develcpment, manufacturing and rcaintenance cssts k44
.2 MLEUTZ QERJETTIVES 21 common elements are %Yo be used across this line ang fron pzre~t®s s
22 predecessor lines. For exgcmple: . 2z
. 23 . z3
Tre ma;0r Zesisn objectives influencling the Integrated Product u - Sottwsre procduct set 2%
Line {IPL) zre llstec pelcw In relatlve priorlty order: 25 - Basic operating sysien I+
: . 26 - 1/0 Subsystem: chzrnels and controllers 8
. * 7 - Ferichera! devices z7
. 3 3F PRCOLCT CFFERING 28 - Malntenance subsysters - 8
- LITY/AVAILABILITY/SERVICEABILITY 23 - Implementation luncuage <z
. 30 32
21 A major configuration deslign parameter is minimua life cycle 3z
- 22 cost, - 4
- 23 33
. B 34 1.2.4e Continuity 2
A tatance among these gereral objectives must be maintalnecd. 35 s
N0 nigh oriorjity tactor Is to be allowed to corpromise a lower 36 . iz
fzctc~ oelon accestable levels definred eisewhere  in -this anc 37 Ar  incremental progression in processing ocHary systex K3
SuCC235SCr Sccusents, 28 threughput and system capabllity Is to o0e &chisveg trhrsusgh 3
39 emphasls on . hardware/software conflgurabitity, specislizecs 2
40 scheduling algorithms and selective addition/aeletlon 5f softaarsz &
i.242 SPAN CF PRODUCT OFFERING 41 features. L
. - w2 : =
i .- 43 1.2.1.5 Ipplementatish Caonirol <
Tne harcnare/software system wili span'a large range (350,000 44 ) 4
M3 and up) of conflicurations, processing power, and applicatlon 45 : X a
uys2s. 46 A broaa range of apclicabillty for the  ‘hardeare/softrare 4
47 products is to be assured throuch specification ana usa cf B
438 engineering standards,; soffware conventicns end lImplezen TEflcﬂ A
ORAFT NCR/CDC PRIVATE URAFT NCR/COC PRIVATE .
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2JECTIVES
. 76/05/10"
AAL DESIGN AND CONTROL .
QLCTICH .
cierentaticn Control

10202 RELIAEILITY/AVAILABILITY/SERVICEABILITY (RAS)

-

t 1s reguired to maxirmlze +tlme between Interruptlons, tc
ntirye oocerations un dearsded mode and to minimize repalr
= Zmphesis - will be placed on hardnare asslsts to RAS
1 so0ftnzre checkinc 3na reccvery featuress Hardware redundancy
t be supported and may be required where RAS conslderations
<

IFL witl emphasize usability by the end user; appllcation user
O Drosranferas :

£2r tha asolicatlon user, emphasls will be on the lnterface
Zetacen the sysies and the user? defsults will be keot simple,
cinsistert, 2nc tutorial where nrecessarye.

the emphasis will be on minimlizlng the
oding =anad the. correct executlon of
Ol, FORTRAN and other languages. This

- A t3ianca betmneen compilation speed and dlagnostics +to
T z voth corpllatior time and the number cof

y 70 minirize fhe time tc execute a3 slngle

uace s?a ement

on time suppert to . monlitor executlon to ald
ns and re-iaplementation for improved performance.

! ess to the computing faclltitye.
i dgevelopment of applicatlions
batcn znd timeshering terminegls znd encourace the
re fecitity for transaction anc tlmesharing
« Proygrzm interfzce t2 the system wll! be compatlbie
t the noce of access; timesharing, transaction, batch
C entry.

.be on remcte acc
~

it en

wiil erccurage the
N
VL
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IPL ARCHITECTURAL OQOBJECTIVES
76/763/4%
ASL ARCHITCCTUPAL DESIGN ND CONTROL
1.0 INTROULCTION
1.2.4 MIGRATION
1.2.4 MIGRATION
IPL Is to suppert User fransition from NCR's SENTUSY znc
CRITERION 3rd CUC's 3000L and CYSER lines o tre extent thet
migration to IPL will be Jess costly &nd ncre cesirazla {2UAS,
usability, protectlon, storage siructure) than ceonv erting to any
other msnutacturers groduct llne.
1.2.5 PROTECTION/SECURITY
IPL Is to supply a baslc levei of harowﬂro/s~t?w re profecticn
which greatly exceads predecessor machin2 lines. Soanis?;_ tec
security and checking features are %o be furnished 23 cotiors.

1.2.€ STORAGE SIRUCTURE

A storage structurlrg concept, virtual amezory, xilt
utiltlzec by IPL to meet the followlng procuct line oojactives!

- Protection as noted above.

- Consisten? nanegement technlaues for physical mermaries
their slize grows over focay's memcrjies.

- Suppory for storace hierarchies and’
technology allows.

- Improvement in operating system integrity.

imoticit 1I/2
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“r

nc:/céc Integrated Preocuct Line Regulrements_and Goals’y June
2e4s 1875

invirenments and Horklcaas Speclficatlonj June 13, 1975,
ASLuUUZ15. - .
(MIL-STD 781B)3

itity Tests Exponentlal Clistribution

Fzper on “Avallabitity" by P. G. Doran, 12/26/73.
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IPL ARCHITECTUKAL OBJECTIVES

3.0 CHARACTERISTIC> AND FEATURES

-t e s e e e e e e e e 0 e o e g e e . o o e

3.0 CHARACTERISTICS _AND FEATURES

3.1 CONFIGURATIQNS -

3.1.1 HAROWARE CONFIGURATIONS
3.1.1.1 Ierminolosgy

Terms to reference harcware eclements:?

Mszinframe = preccessori{s) + msin memory

Mainframe system = Mainframe ¢ 170 sudbsystex(s}

Oeslgnators used to reference hardmare elemenis?

Processor = Pn
Maln memory = Mn

Mzinframe system = Sn

where larger n indicates lncreased capaclty

3.1.1.2 Mairtrame Systers

An IPL mainframe
connectabliltys

- 512Kd to 64ME maln memory consisting
and/or stand-zlone memory .unitsj
Each memory accessibtle by:
- 1-4 centrzl processing urlits, and
- 1-8 1/C subsystens;
each cspable of handling?
- special purpgcse local perlcher
NCKR common trunk, CYBER 178, 38

system emphasizes conflguration

3
oL

znd/or speed.

1-4 integratec

controflers{e.cas
) .
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SIGK &ND CCNTROL

e e e o e e o e o e P 0 P P P 0 0 O 0 0 o 0 0 20 2

- Intezratec cevice centrollers

- 9L chennels, connectabie to statlons which may be
centroilers, {connectsole to perlpheral devices) or
tront end precessors ) .

- Hsncllirg 16 simultaneous .stresmrs.

WRNOVF N

adced to or dropped from .3 running 10

s to Dbe :
- device ciasses to run the system but 11

sgecitie
c2 nocz2ise.

s " for incremental system expanslon wlth 14
ion, system downtime and harcdware returns. 15

coert rultiple. rainfrenes through one or more of? . 20

nzrec I/0 Zavicese. 22

cnannel connections (local or remote), 24

rec memclye. ’ . 26

NCR/CDC PRIVATE

RIDIAGT

DRAFT

3.1.1.5 Component Ca

The Table

IPL ARCHITECTURAL QBJECTIVES

outlines the arc
ccmponents to be supported in early IFL

charzcterdstics of system

systenms.
COMPGNENT

Termlnals

Frent End

Data Lilnks
Unit Record
Carc Readers,

Line Printers
Card Punches

Paper Tape Readers

Tape

Chanrels
Network Node
Maln Memcry
CPU

Cache

Hass Storage

Archival Storage

340 CHARACTERISTICS AND FEATURES
3.1.1+5 Component Carabilities

pabllitlies

See appencix B for a parichers

QUANTITY/MALRERANE

ganerzl ctasses
tist.

CHAXACTERISIICS

‘min 2 soindles .

1 - uboe . 50 - C€X daug
« Keybosrg. CST,special,
Transactian, tatch,
cats ertry, nulti-
, funciicn
6 - 16 « Channel connecticn
« Function oriented
1 - 256 « 50 te 1.54% taud
9 - 18 « 163 - 2503 CPM
0 -~ 16 ' « 1L3 - 3LRJ LPM
0 - 1 « 100 - 502 CFPM
6 - 16 « 10 - 1053 CFS
0 - €4 . 20U5 - 8250 3PI
« 40 - 200 IPS
« 7/9 Track
1-32 « 500K-S 3ytes/Sec
0 -4 . MNetwork Interface
S12KB - 64HMB « 400 = 100C NS Access
1 -4 « 3 =~ 25 MIPS
0 - 123K8 « 20 - 1C2 NS Access
140M3 - 50000M3 .

»u
X
[

]
>
©
o
1
)
1
0
n
o
7]
v

0 - LXiQx*®128 « 1 - 19 SEC Access

« 560K - 2 M3/S=c

DRAFT
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AxCrRITeCTURAL CBJEZCTIVES
. : 76/05740
#ITECTURAL DZSIGHN END CONTROL
ZaCTorISTICS AND FEATURES
FimaiRc CONFIGURATIONS

e oy e e ~— -~

3.1eda1 Zottrare Featyure Configurablliity

5

IPL systens aachasize sottwnare festure ftallorling:

- AT th2 systen level, major software features may bel

- EBasic to sll systems
- Covicraly depending on user requlrements
~ Separately packaced

- Af the software feature levels component capablliities may

erghaslze perforrance {(subsettlng)
naximun capablility
to fiv° different

performance base
and feature
feature

e softnere cenfiguraticn will Include a
2% supperting 2 limited . number of features

nsy anc a fegture base system supportling all
.

f.1,242 Secenticyrabiltity

Allcr substTliftutlen of nost software components In 3 user
runrcing systen environment to obtaln dlfferent system performence
&na capsoitity characteristlics.

3.2.2.3 Leoce! Comsyrications

Czvelop comacn - (lecal and remote} communication-orliented
csnventicrs for all pzge, tinme ard transactlon oriented 1I/C
cevices 50 allom maxirum conflguratlon flexiblilty.

external devices (staging) wlthout the

1tisn of the CPUI(s).

DRAFT NCR/COC PRIVATE

M) Mese

envirorments
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IPL ARCHITECTURAL OBJECTIVES

ASL ARCHITECTURAL DESIGN AND CG\TROL
3.0 CHARACTERISTICS> AND FEATLRES
3414245 Networks

————— ————————

3.1.2.5 Networks

Support the network reguirements of the psrent co=zzries.
Direct deflnitlon of network systers Is not to Se undertaren ty
ASL. All design traceoffq invoiving Networks rill 92 bzsec on
CDC*s Network Procucts speciflicaticrs until NCR’s are tinatizes.

3+1.2.6 Qisfributed Frocesses ’

Frovide the capabllity tc distritute selectes systez or ;ﬁe-
support’ procasses to othar processors connected 70 the mainfrase
memory dlrectly or via channel (local or remotel.

3.2 HARDWARE ELEMENTS

3.241 CENTRAL PROCESSOR (CPU)

ODefine a series of CPUs to support 2 range of perfor=mance arc
applications; specitically, capaoilities for EDP, Scienr-.lc,
Hardware-Emulation and language-virtuai machine soolicstions

3.2.141 Ipstruction Set °

Define irstruction set(s) %o hancle the
To Include:

2polications zbove.

- linkage for
" machines.

swltching control between 3IPL an3 virsusl

=~ BUP crlentztion, erphasizing code compaction in sugpart cf
throughout.,
~ floating pcint orlentation, erphasizini executicn speed.

- memory management,
address spaces.,

emphasizing protection and larce

DRAFT NCR/COC PRIVATE
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76/95/740

Caleied Mirtyzi Mzghlnes ;
3
Iupsert rultlple virtual machines designed to  use standard 4
Sugper? e i
LPLLS  irterizces. Define vlirtual.machines to support parent’s 5
sreczcasser systens (CENTURY, CRITERION, CYBER 170, 300G0L), cr E
Aen Sizn lavet langusge virtual machines or other featurese. é
I.Ze1.5 Yirtysl Memory Maghznisn 9
K 10
11
Sefiras 3 virtual memory mechanism to support a large virtual 12
sdsress space oy weans of segmentatlon and/or - pagling. The 13
mernznism .is to _ lnclude protecilon schemes for Intecr/lntra iﬁ
£rocess protection. 5
16
WZabtei Ctner TPU Faztyres 7
Z.2a% z i
13
-~ fxtarnz! interrup?s to/from other Dprocessorse. 20
: 21
- Ffzst interruct response tlme. gi
- ferformance monitoring cptlon. - gﬁ
2
- DProcess separation (grotectlon) and memory Interlocks. gg
f
- Procegure sAitching assistance fg
4
- Sensiny t9o prevent error propagatlon ;1
32
3.2.2 MAIN FMEMORY 33
2
e
emory otjectlives 2rel 33
~ Span tha croduct range at best cost performance. This 32
fzplies: ;u
. Span range with fewest nusnber of memory models. 41

. Use cache memory in the CPU for perfornmance differences 42

E) memory wodel. 33

o Lew2st cost/bit ncludling cache costs (memory_ uy
veciatility is acceptadlie). 2?

8

~ »axirize availability through: :;

DRAFT . NCR/CDC PRIVATE

NIRRT

IPL ARCHITECTURAL OBJECTIVES

ASL AQCHIT‘CTURAL DESIGN AND CONTROL
3.0 CHARACTERISTICS AND FEATURES
342.2 MAIN H MORY

« 3Single Error Correction/Couble Zrrer Jetection
« Reconfiguratllilty around fzliea ory elenert.

- Loyical pyte addressability
342.3 1/0 CHANNELS

Frovlide the following capabilitles wnith =2 sinsle chznrel

deslgn?
- transfer rate/sec (being revisec by joinrt
controller from maln nemory HCR/LOC tssx force)

- attzchadble to at lezsst 8 device controifers

- Contaln crreor detectlcn, recovery, and cepcrtin
mechsnlisms.

- Capsble of belng sharea among 4 nalnframe systens.

- Support high speec streaming.
3.2.4 DEVICt CONTROLLERS

~ Dual channel access for control and/cr catas transfier,
- Up to 32 devices per storage controllera

- Storage controllers to perrit multl plock I/0 a5 cetfinec
In section 7.2.2.2.°

- Support muitiple models of seme device cless.

-~ Maximum overlap of operation on separate cevice.
-~ Optionally support staging.

- Single functiona! deslign per device classe.

- E&ach device contreiler deslon suoports all channel
speeds.

DRAFT RCR/COC PRIVATE
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. ) 3-8 . IPL ARCHITECTUKAL OBJUECTIVES
JBJECTIVES | . ) . : 75/55712
76/05/740 ASL ARCHITECTURAL DESIGN AND cc NTROL S
RO e e e e
3.0 CHARACTERISTICS ANO FEATURES
3¢3.2.2 Flexlbllity and Growth

LGN AND CCNT

v s e e e e s o e s g e e

e e 0 0 o e 0 0 et 0 o0 e e 0 0 0 o

3034242 Flexibllity ond Growth

; 3
2 ~ : 3
3 The 0S architecture, "desian and imp le ientation must ke ;
See appencix B. 4 maximally supportlve and tolorcrt of future «chargas in  =zrkes S
- 2 arezsy zppllcatlien aress, technology anc feature emnzncerents. S
3.3 SOTTHLAD SLoMINTS .7 Provide 3 consistent Interface tc the operating syster. ;
8. Include the capablilitles reguired for languege CO'”L'QF)’ systes =4
9 utllitias, feleccmmunications, ‘trznsacticns zigratice PN
- }0 subsystems, applicatlon pzckagas anc user Rro5raTs. b4
F.2e1 GFERATING MCDES i1 e
12 Do pgt provide special Interfaces pecullsr 1o . the usaze of ary 23
13 procuct set memter -whzch the precduct set gpeTpe~ can zrovice b
Supscort  concunrent  processing In any or all.of the following 14 Itself. The intert is
sccerz2ting =mcces in orlority orcder fer deslign trade offsi z
R 16 = to minimlze .the numoer of Intertfaces i7
. transaction . 17 - <z
. time sharing : - 48 - % & orocict. set member denanstates a nasd  fer =z -3
7 + remote patch ’ . 19 Previcusly - unspeclified xn-er.a”e, starzarsi rz Z3
. lceal bateh - . . 29 generaslize the interface to maxke it avollable © Ep!
- 21 Tembers. 'EE
Atl nooles of cperation aust meet price performance 22 3
rejuirerents. : 52 3.3.2¢3 Ysability 4
< -
Sesign trade-off{s betwean time sharing anc transactlon access .25 ) . ;;
@33es ney involwe perforrance or security. degradation. These 26 . Provlide 2 consistent user Interface batneen atl rodes cf z7
cssa2s nill ove speciticzily documented anhd approved by ADS&C. 27 access linteractive, batch, operator comrunicaticns; otec.) that'  z2
: Pzr, in the julgrent of  ACAC,  cumulative, performance/security 28 is moxlrally supportive of a wide varlety of users. 2;
c2 i 15 the tlre sharing or transactlion mode exceeds 104", 29 g ez
tna tances aill be reported to the Plannirg Comalttee. 30 - hccommodate  slngle, nultiple or remote oreretor comsole | 11
41 . conflgurations utilizing standarc I/0 interfaces. Altlem fer 2
to0 pe capatie of optimizartion for a speclflc 32 generallzed routing to specliallzea conscles. Mirizize
o o rot specificelly preclude implementation of a 33 requirements for operator Lnterven:iion. Desion ?o.exacu:e ;é._:;
cal operating moce. ) : g; ‘. unattenced manner. T ) i
: 6 3+3.2.4 Inigarlty e
3.3.2 TPEXKATING SYSTEM 37 it
' ' 30 P
3g . Employ damage control mechanisms to detect, limit 2nd correct &5
3e3e2sL Bropg Proguct Range ' 40 the effects of system and/or Job fallures. [
41 . 42
42 3+3.2.5 Eegatyres o3
ine operating systenm is the critical etement in belng able +to 43 LT
spa2n  tha2 prosd range of nsarformancey features anc conflguratlons Ly L;
ct IPL. Tne oblective is to span the range with a minlmum number 45 : Provide the basic services reguired to sugport: a;
cf ©5 varisztions, ' . 46 . . o
:g = Physlcsl and lecgical I/0 : 4z

’ QRAFT NCR/COS FRIVATE
DRAFT NCR/COC PRIVATE ‘ CR/CIT FRIVATE
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IS, A3CAITECTURAL CBJECTIVES e IPL ARCHITECTURAL 0BJECTIVES Sz
76/05 : 75/05/:¢6
TURAL DESIGN ANG CONTROL P ASL_ARCHITECTURAL DESIGN AND CCNTROL e
3.3 CMARACTZIRISTICS AND FEATURES , 30 gﬂggészéf;\lzncs AND FEATURES
3.3.2.3 Feztures Jnoi3 PROOLCT sET .
- Feli'sefr oceratlon 1 + Compaticle dlagnestic messages for 2!l camoilers. :
- Ofe2retor comrunications 2 - Provij s z
- = wrce Tanzgetert and schecdullng 3 movice statistical, perfermance sn¢ systes cecuccinre 3
- u zccounting {user and vendor) L hooks and tools for beth system znd usar level use. "
- 3 tegrity 5 . : s
- 0 cs snd Instrumentation [ - For products ‘covered by standarcs in Aocendix Cy provice 3
-z ection, recorting and recovery 7 ootions to flag, acceot and/cr reject =il non-stancarc 7
- = ‘services 8 statements. . 2
- 1 tion operztions requlirenents e T <
- int/restant 10 . - corpllers will allown: i
- ¢ nt mzinterance ) ¥ . . v3
) ; ) 12 + Initlatirg =2 batch corpilation by an interactive :,:
) 13 user, -t _5
3.3.3 PRCOUCT 557 . L 14 . Interagtive,communlca?ions nith a3 teralra! curicrs f.d
. 15 eXecution of user proagrams. e s
i 16 :
ective is to provide a single product set to 17 .3
range nlthout breaks In compsatliblliity. Other i :2
objectlves Included’ 19 s
- . . . . 29 z:
- 2§l c¢cject ccce cererated by IPL compliers to be sharable 21 e
’ {in supoort of reentrant apollcaticns). . 22 2z
23 z3
- the use of commen design, commen code mocdules anc 4 za
c==gn livrarles. 25 z5
' : 2 F
- A cczwon IPL product set interface standard to achlevef 27 27
28 3
« £Lbhject code communication across the product set ] 2;
(2.5., 2. COZ0L program can call a FORTRAN 30
suorostire). 2
: : 32 3
.« Co7aon object text {format to facliltate +the Jlnklng 23 iz
~of object prosrans produced by tdo or more 24 3L
compllers. ) 35 is
. ) . 36 s
. FRecor¢ &nd file formats witll be common and 37 7
inta2rchangeatie 2cross the product set.’ 3 23
i 2g
« Tnere will be one or more data representatlons commen 40 :E
acress The preocuct set. 41 4
N 42 uz
-~ Frovicde compatible external user Interfaces to all simlizr 43 ‘,E
IFL product set members. 44 an
. b5 o5
. A& compatisie reans for invoking all ccmpllers. S 45 45
. Comgzticile graphic output formats from ali 47 647
concliers. 48 ue
DRAFT NCR/CDC PRIVATE : o ORAFT NCR/COC FRIVATE -
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IPL ARCHITECTURAL CBJECTIVES .
76/05/10
ECTURAL DESIGN AND COhTROL
STICS AND FEAETURLS
Cojectives/Priorities .
$3.2.1 Qezlon Ohiegtives/Briorities
H FROCUCT ) ICOMPATIBILITY
4 TRADZI-CFFS )} | PRIORITJY
f=tototmtotpotol lotmdodofoioga
PR N 2 T T A T A A A
HEHES RS S N ok I A A A
REET- RS DS R S N N A A A
ICHTIAICIENEIOS 2 1 b bt
LERRVERRoR EOR IR B2 A T A I A
EMERE IMIUITE P LD b b b
PPLENIPITL OIS Lt b
FAL IZITIII3ICY iC P by
ETIRIMILICIAINY R UL D L
IRSRERAR-SEE TS NS L B A A
HCHAVE S S N S 0% S I O A R A B B |
PITHIYISISE iCH HEIC 131 1 !
i SLINT IPIPISHITE IRIYIAIDYL T 8
TIIEIUTEIELLIIRY TTIRINIQIZ -
PTISISIZICIZICE YCIEISIOIBY
PYSSi2tDI0IEING INIRIDILINI  IREMARKS
———————emaam B R e T T ———————— e —————
L T A A A A A A A |
ATL o420 133 % 41 121 1 ial LIBM APL TARGET
A A A T A A A A
£is51IC PP oiitzZyoi ot 3 1 v 4t 11 IBATCH AND INCREMENTAL
. [ I T T T A A .

[oiai:208 NN doF 8 8 L1 04 4203041 1 1ANSL 74 (HIGH LEVEL
FRCISUCTION 3 1 1323 125 340 1 41 1 & 1 ] IMEASURED BY NAVY AUDIT)
DEYEILOFHMERT § 1112130 1 4 b1t U

A A A A

Prob bt b bt st 1 IANSI 75 (HIGH LEVEL)

R O S S I A A DS -2 A

HICH B I g I S T S A 0 - A I

A A A A N

2 2N A A 6 A A S -2 R 2 |

LI T A A T T A A A

bbbt bbbt bl ICYBER ISHL CC COMPATIBLE
HER SRR S -2 I 5 A A A S A A O

HER SR -4 58 S A A S S A A A |

[N A T A A A A T O O

Pror by b bty v bl IPROCUCT SET PROGRAM CALL
138 121 511 4 1 1 14120 1 ! ICYBER CONTROL STATEMENTS
$30 421 11y b b o1&t 120 11 ICRITERION CTRL STATEMENT
L A A A O T A

Fo = FRCHWT END
DRAFT NCR/CDC PRIVATE
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37
28
29
40
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1PL ARCHiTECTURAL OBJECTIVES
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3.0 CHARACTERISTIUS AND FEATURES

5 3.8.2 Utllitles to be Suoplieg

3680002 Utiltitles to be Supso

lleg

e e, e e, e ——t e, ———————— -

DATA - )
ORIENTEDC

MEDIA
ORIENTED

SYSTEM
ORIENTED

e meacme e ccamfr . —————-

CONVERSION |
AIDS :

Where appllicable,

Source ccae fZzintenance
Cbject cocde mzintenance
Line an¢ text esitor
Text torratter
Debugging aids ,

General utliitlies
Copy (housekeep)
Corgpare
Reformat
Data bas=2
Subset extracter
Booleen crocessor
Incex pznguenent
Restructurae/resrgenizationr
Usage analysis
Leg/eaudit
Recover/restore
Inltialization
Dump/restore
Maintenance log analysis
System use log unalysis T
Dump/load job gueue
System generation/nocification
Terminz! use-
System/job/file stafus
iessave cepanility
Permanent files
Dump/licaa
hucit
General flle utllitles
Print memory or file

Dzta conversicn
Progrem conversicn

utitities wili

as cutlined In secticn 3.38.3.
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3-14 IPL ARCHITECTURAL OBJECTIVES
JECTIVES 76735718
. 76/05/40 ASL ARLHITECTURAL DESIGM AND CONTROL
AND CCNTROL ESattaiataiataiateintetated Iininindeiatedetodetnted ————————
i~ - jadadeded 3.0 CHARACTERISTICS AND FEATURES ’ :
3¢5 CrAmACTZRISTICS AND FEATURES ’ 343eloly Duta Access
2.2 ZATL ZASE #an ENT (2BM) Rtnihiadededaiadeinintetadadediadatedt o ndatndededeiedodeteded ———————————
. 3.3.b.4 Doty Access 1
2.3.4 DATA BASE MANAGEMENT (DOBM) - 1 2
2 -
. 3 Access to the cdata base +to0 be zvailaSie ces B
) e itatle through COZC -
ary odblective of the 08M system Is to span the IPL 4 FORT®AN, ang Query Updste as well as 7hrouch cirect - "st; ;
. @ secure data. base mgnagement facliity +that ls 5 interface In both a batch and interactive mos < 2 use 5
zcross the  line, Tne tong term objective s to¢ 6 ;
InSI-comailant D2M systenm. 7 Uzta Descriotlon oand Dsta Manlpulaticn larcuzjes in 2 fore 3
i 8 familiar 1o applications crogrammers. - <
Tne wytliiities anao coraen procuct set objectlves speclfled g on
a N . . Pt
above acply to the D3SM systeme. 10 File organizations adaptadble to massive insartions - ana iz
. 11 deletions. ‘ “ 3
3.3.La01 Zwolytignary Growihn 12 L
: 13 Access can be lnuependent of the orcanjizatiecn anz lcr*ar ¢t b3
) A 3 14 the cata base. Access’metnods avaliable to the wuyuser cluce 5
conmeclate the need for subset product delfivery and prlclng. 15 sequentlal, dlrect (by symbolic key, e€.g., inaex Se:uenfial) ame iz
Tn2 o223ic system must contain the key elements and features of 2 186 asscciative (value coupled seis). T :;
34 crocucti storége zna defe incecendence, protectlony etfce. 17 z,
18 3.3.4.5 Data_Integrity e
3.3.4.2 Zpreizn Svsters 19 - 22
29 . -
. . <z
21 FMelntaln accuraste recorcs of supperti i <
tlin indexes anc (i1 2
Provice the user the clrerna?xvo to use 3 forelgn data base 22 - structures, etc., to insure that Durgeeg or unu;:q files e-: Ez
system (TOTAL)In lieu of the IPL 0BM system. Forelgn 23 procerly designated. - - s
s3ystans are o‘ required to share . data bases but 24 25
czczotie of snaring physical resocurces. 25 - Frevent propagatlon of detectable hardrare fallures in 1re zs
. 25 data base.. Tz
3030043 yesicn Irage-gif Priorcity * 14 R Za
- 28 Concurrent wupcates from multlple tasks or aauxlcﬁfL*nS not 42 ;;
. ] ) . 29 result In a treach of Ln‘egrxfy. 35
aithin 1h2 constralnts of balanced product set performance 20
oc}a2ciivess the ca2sign trade~off prlorities arel: 31 . © Provide optlonal sudlt trails anc tracking of il accesses
. . 32 . N
- Zun time efficliency over storage reqguirement. 33 3.3.4.6 Procranm Ipaaanndep}a
. 34
~ Stergze  reouirenant over  compliatlicn or utlilty 35 ) hos
efticiency. i . 26 Allow programs to be maximally lndependent of: 7
27 : it
. . 2
- Retrievzl cver updzte performance. . . 38 - Medlum and device type :i
. , 39 - Volume resicency ' a3
- Yodify over store over celete performance. 40 - Storage structure Y
41 - Storage format ;E
- Compatibility deviations from the DMS170 and CODASYL 42 o, ~ Storage aacrsass L=
c2signs niil e speciflcally cocumented and approved by 43 'aT
AZ8C &nd mede visitle to the Planning Conmlttee. 44 . V=
: 45 . : . , o
45 P
47 : ’ ’ o5
48 . . ae

URAFT NCR/ cvate .
ORAFT NCR/COC PRIVATE - NCR/CDC PRIVATE
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76/05/10°
A3L ﬁ::h T-CTdFkg DESIGN AND CONTROL

FEATURES

1
2
3
A Tasic terminal oriented QUERY and UPDATE language. 4
e 5
6
3.4 SECURTTY .7
8
) k]
Ac mzny security features as possible will be optlonal to the 10
w327 ¢~ computer manacer $o reduce system overhesd when deslrece 11
3
s
Inz cojectives ot the IPL security system are to provide? 13
. : 14
- Yecnenisms te lasntify each user attempting to wuse the 15
system; t0 set authorizatlon, classliflcatlion and privilege 16
levais tor each us2rj to ilmit a wuser®s access to .arc 17
uses2 9t system resources anc data fllesy 4to audlt 18
2Ctivitizs in the system. ’ 19
. . . 20
- to icentlfy terminals ‘and perlipheral devices 21
to the system. 22
. 23
- ODetection, reporting and logging of security violations. 24
Atazrm cerneration nher securlty violatlions are detected. 25
26
= [ata2 access &nd usage regulated by the owner of dataj dats 27
) irarsrissicn  8ccorcing to limits set by the owner of the 28
c37as clegring of residual clessiflec data. 29
20
- Security ssfeguards for startups, shutdowns, restarts anc 31
systex moglfication. ) 32
33
Accltiorzity, the tollcwing  goals will be pursued to the® 34
firits imzpos2g by other architecturzl, design, and lmplementatlicn 35
censiceraticnst ) 26
27
- ihe least possible amount of privilege granted to 38
¢cerating system functionse. 33
40
- interral a3nd external labeling ot classifled Informstion. - &1
’ 42
- Zstablisn an ogerating system securlty model and 43
continuaily test the 0S ceslgn and implementation. . iy
' 45
46
47
L8
DRAFT NCR/CDC PRIVATE
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IPL ARCHITECTURAL OBJECTIVES

ASL ARCHITECTUPAL DESIGN AND CCNTPOL

340 CHARACTCRISTICS AND FEATURES
3.5 P&OTECTION

The overall protection cbjectives for IPL are to prote
user from other wusers, the sVystem frcm users. usars f
system, and system elements from other system elegzants.

Data can be protected at the:
- Flile level

- Record level
- Element level (thrcugh 0BM)

3.6 MIGRATIQN

Systems to be -acdressed for rigratlion .lnclucde sozcitic
verslons ofs . .

- 3JGOL/MASTER

- CYBER/NOS, NOS/BE (including 1/0 erviaticr?

- T0X application programs

- CRITEKION/ELi-E2-VFX but not CVM (only recuires eaulaticn
cf B1i-B2 0S ccde)

3e6e1 HARDWARE MIGRATION
The IPL will supgort a hardware migration environzenrt with:

- . Emulatlon of the CYBER 17Cy 2000L, CENTURY and CRITIAICN
0 Central processors.

- Support of <celected peripherals available on the C 2ER.

3000L and CRITERION llnes in thelr current mode.
346.2 CPU PROGRAM MIGRATION
The IPL will support program mlgrztion with:

- Emulation to permit executicn 'of old
directly without change or recomplliation.

3
o
139
o

- FRecompilatlon and/or utilities for converting olc¢ orograrns
to IPL mode.

DRAFT NCR/CIC PRIVATE
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IPL ASCnITECTURAL G3JECTIVES IPL ARCHITECTURAL OBJECTIVES : )
76/05/10 - 76705719

ASL ARCHITECTURAL DcSIGN AMD CCNTROL

4.0 COMFATIBILITY UBJECTIVES

s e e e s e e e e e e e e 0 e P e - - —————————

It is riignly ceslrable that garent compenles prepare for -1 440 COMPATLEILITY 0QB8JECTIVES
migretion from existing. lines to IPL (compatible compiler 2
fanzuazesy cormend languagesy data formats and medla)d. 3
3 A 4
5
2.8.3 OATA MIGRATION ’ 6
7
- 8
O3ts Migreticn wlil be sccommodated wlthi 9 4od WITHIN_IPL
10
- Ltitities that convert old files to the IPL formats and/cr = 11
T2cias Such cenverslion wlill be expllcitiy reversibles 12 The IPL wlll present a compatibtle data interface that 1is
: 13 acconodated across the line. 'This cbjectlve inciudes provisicrs
= Suroert old flles fcr access by programs executlng In old 14 fors .
cr nens riode according to the chart belown. The numbers i5 R
represent the preferred secuence of mlgratlon steps. 16 - .Compatible Instructicns will have identlczi results.
: . ' 17 i : :
' FILES . ig ) - ANSI standard data representatlon on cards 2ns tace.
mmmmcmcemm e ———— cmmmce e ————— ———— , .
! . CLD STRUCTY ! IPL STRUCTURE gz - IPL standard data farmots (Internal and external).
HE e R P Py D B
i IPL SUPPGRTED I : i 22 - IPL stendard c¢isk recordling tormats (ohysicat! and legiczi”
PRIZFALXS ! CLD BEVICL MODE IPL DEVICE 1 IPL DEVICE §3 flle level) for each transportabie neciz typne.
--------------- b m e r e mc e r e ————— o ——————————————— 4 .
! H ' §5 - IPL standard operstlng syster Interface.
ZAULATION M023Z 8 1 H (12} 1 6 :
H H | . 27 The IPL standard aats formats are:
IPL wCoE i 2 H (23} H 3 28 )
. . 29 - 8-blt bytes,
X21el For steo 2 the objectlve Is %o support a subset of olc 390 . -
structures. Stees (13) ard (2a) are not deslign objectlves but 31 ~ = Internsl representztion of character cata In ASCII.
r2zresent oliternztives pending resclution of parent periphersl 32
31rategies, ‘ } : fz ~-. 32 and 64-blit representatlion ot fixed coln?t nuadbers.
evice is cre whilch supperts IPL data structures In [ts 25. - 64 (single precision) ang 128-bit (ccuble preclsicr)
€. "IPL Devices"™ are speciflcally listed In APPENDIX ¢ 36 representation of tloating point numbers. o
7 . .
zg - -Slgned and unsigned packed decimal numbers.
40 = Signed (embedced ard separate/leszsing ana trailing) =zrc
22 unsiygned zoned decimzl numbers.
:2 "' = Acdress pointers and synchrorlzatlon elements.
45
46
47 .
48 .
DRAFT NCR/COC PRIVATE ORAFT ’ NCR/COC PRIVATE
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ARCHITECTURAL CRUECTIVES
- 76705712
ARCHRITECTURAL DISICGN AND CCNTROL
CEJECTIVES
CES>CR PROSUCTS

y grelininary systers which sre based on CRITERION or 6150
¢ elements must be fielc upgradable t¢ IPL systers at =&
s cOstes For NCR systems, user reversitility ls requlred.

willl be
170

pcirfit ocerations
range of CYBER

catling
normal

resuits cf  “he
icaliy compztibile
ing ooint unrounced results,

ible, use scftware procucts Inplemented In a2 higher
cniy, Evotve the prcouct to IPL spceclflcatlcns cr
~ syster. Candidates include:? , . 1

e s -
CIMNAOWRENGOWNE N

a
Eo

>
U

ziler grosucts ) 16
g m3nagemert prccvcts
rork prcducts

suppliied by CPI and EPI.
' 25

B R R

IPL ARCHITECTURAL USJECTIVES

76705713
ASL ARCHITECTURAL DESIGN AND CGNTROL
4.0 COMPATISILITY OBJECTIVES
4.4 COMPETITIVE PRODUCTS )
b4 COMFETITIVE PEOQUCTS
MECIA INTERCHANGE
Physicsl Conversion Lozical

en¢ decinsl

Device Vendor Recording Ccce
7 Track - ANS I 8CC °
tape 200opi NRZI (even parlty)
(read only) ’
SSebol WHZI
8UCbol NRZT
9 track - ANSI ASCII °
tape 800cpl NRZI £8C0LIC
1600cpi PE :
6250cpi GCR
80 column - ANSI ASCIT o
caraos ' cz3
tce
Transoarent
Diskette I8M IBM 3750 EEBCLIC Q
format
Seconuary ‘support of EBCUIC charzcter
grograms. will be provlided to the extent
supported above.
DRAFT

Structuring

Cérc l=age

Unit Recorg

c¢ata by
COIC =megiz

NCR/CDC PRIV

A

‘

ccscL

are
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5-1 : ’ 5-2

CEIECTIVES ‘ ' 1PL ARCHITECTURAL OBJECTIVES
75/05/40 : 76/05/13
ARO CONTROL ASL ARCHITECTURAL DESIGN AND CONTROL
5.3 31STIM LNGINZERING LONCERTS ' 5.0 SYSTEM ENGINZERING CONCEPTS
5.2 IMPLEMENTATION LANGUAGS

5,0 SYSTiM_ERSIMEESING CONCEPTS entire product Ilne

1 : 1
2 - -Allow definition of hardware/firmwsre 3assists wnich 2
.3 improve SHL ccge performance znd thus the nncle systex 3
A parfornance. . .
“ S - Enhance RAS . 5
6 - Facilltate transportation of algorithas, cgrezra= z
7 experilse and {to a3 lesser extant) s2ftware with other 7
8 rachine lires. 5
Sei LYSTIM QESION S 2
10 13
: o1 5.3 SIANDARDS 12
Tecnnicues of cgesizn end Implementatlen (e.gey structured 12 iz
<a2sizny, Zstz coudled interfzces) are to be emplcyed which will 13 12
2ticn 2 nawx lavel of functlonal lsolation. This will present the 14 The IPL systems will comply wlth all soplicatle NCR-C3Z }eirt b
zarent comcznies with the ocportunities !isted below as weil as 15 and Industry standargs. Any deviations will ve icentifies witn 5§
+n 211 of imorovirg Integratlon:; distributlon and flelc 16 walver statements in future design dccuments. See Aopancix C fer i5
= ce znough *o protit from this modularlity. ' 17 full stancards list. 4
18 2
. . 19 ,
S.241 FLEXIELE PACKAGING OF SYSTEM COMPONENTS 290
21
22
o permit: 23 3
24 4
-~ replzcensnt of system components to gain new functlonallty 25 i35
without Jisruption, H 25
. a7 a7
- icerticai fturctions for both swmall and large system users z8 z3
Ritn  rzcuct loh in performance rather than functlor. 29
~y o2 o7 ingful subset of functlions may be requirec 30
o zum level systems. 31
= customer Sronth. 3
3
- system aceptablitity to unigue environments. 35
26 <8
- syster optimization to satisfy speclfic performance 27 7
recuiraments. . 38 i3
39 -]
40 &g
5.2 IMBLIMINIATION LANGUAGE 41 4
42 4Z
, 43 43
Czfinz anc wuse a cernon software wrlters lznguage (SHL) for . 44 an
the entire product ilne cdevelopment. This Is expected to? 45 55
46 43
- Recuce cavelorment and support costs : 47 7
- Zrnarce prcbatility of the system software spanning the 48 . 48
ORAFT NCR/CDC PRIVATE . DRAFT NCR/CCC FRIVATE N

RIONANGTS



, 6-1 '
P -
IPL 2SCRITECTURAL CSJECTIVES IPL ARCHITECTURAL OBJECTIVES o
76/05/40C 5/55/13%
ARC < 3 b NT
23U 43CRITECTUPAL DESIGH AKD CONTROL .- ASL_ARCHITECTURAL BESIGN AND CONTROL - -

e e e e 5 e o e e e ey -~

6.0 PRGUUCT PHASING CBJECTIVES

5.3 PRCUUCT PHRASING CBJECTIVES,

e e e e e e e e e e e e e e e e e it P 0 o o o o e o

v 2 e e e e ~ —~—— ~o

- Ferlpheral support.

Bed rrIuloI SHASING 02USCTIVES 1 E
é = Virtual larguage processor support. ;
4 4
. 5 - Hﬁere languagg stancards.are cetinec, Initial desisn nill S
e give prececessor opreocuct conmpllarce priority cver full &
. 7 compllance. T
4 gesign objeétive Is that phased lmplementation and release 8 £
seilazied festures, functlons, and components can be 9 2
isntly 3ccosrocated. 10 L

. 4 i:

ine content ot ¢tre flirst relesse and proposed subsequent i2 iz
snas2:s nltl o0e celineated In +the . Architectural Deflnitior 13 i3
Sscuzment by L/15/77. ° : 14 is
. 15 =

Fzarures and comzenents to bte considered for ghased Incluslicn L

in IFL 3ysTaTs srel . 17 7
. 18 13

-~ M2zas of ogpereticn and the " assoclated schedullng ard 19 %S
syster tuning cedabilities. 20 Z3

- ) 21 Z2
- Cotictnal levels of securlty. 22 2

23 <

- Multirainirare sugport, 24 Za

.25 z5

- Uritization of harcware protection mechanlisms 26 s

: * 27 z7

: - feztures asscclated with modes of 28 2z
. 29 23

30 32

-~ Dava Esse ¥anagement {eaturese. 33 EE

. ) 32 <L

- Fite rlanagement capsbilitles In support of phased DEM 33 3
features. 2y 34

- . 35 33

- - Suczpert fo~ a sterage hierarchy (tape Ilbrary, bulk 26 i
- S270rY, e7C. ). 37 37
: 28 22

- EAaS feztires such @as flle erchliving and automatlic 39 I3
Rierzrchy managenent. 40 31

. 41 Lz

- [Clzjrostics may be phased from on=-llne fault detectlon +to 42 “Z
fauvlt lsoteticn without a retralning requirenment. 43 &3

44 =4

-~ Gereral feztures of the product set members depending on 45 L3

tne gnasing of modes of operaticen and conflguratlcens. 46 “5
Zrza~ples  2re on-line debuaging and performance optimizinrg 4u7 47
coacilers. ) 48 L2

ORAFT NCR/CDC PRIVATE
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) 7-4 . )
I7L A2CmIIZCTURAL OBJICTIVES IPL ARCHITECTURAL OBJECTIVES
76/05/10 - 76/35/13
BESTGN NG CONTROL : ASL_ARCHITECTURAL DESIGN AND CONTROL _

7.0 PERFORMANCE O0BJECTIVES
7+2.4+1 Performance Levels

7.2+1.1 Performance tevels

7.0 EXPFECRMANTE DAJECTIVES 1 :

3 R 32

" Major language processors are to provice for +twe levels “eof i

5 compilatlon performsnce. -3

- & e

- 7 - Development mode, characterize¢ by extensive clscncstics 7

nitecture must allow 4he largest cost/performance ) and iast compllation rate at the exsense of odlact coce L}

cetneen the sma!lest mocel and the largest model. ] efflclency. ’ c

e covered contlnuously with no cost and/or i0 b1

30s wnithin the line. ’ 11 - Production mode, characterized by highly effizient csiect iz

1 i 12 code (space/speed) generared ot the expense of compilzticr 2

le computer nmooeis must occur at performance level 13 rates. 23

te 3.5. At each model level, & minimum starter b 4

be ccriicuratie nith grewth through add-on aznd/cr 15 i35

hargaara mcaules to allor the user to Install & 16 pes

iomest Dossictle costy and to crow in smaller steps i7 i7

h total systenm replacement. 18 is

' 19 13

ire IPL systems should minimize the total time between, tre 20 23

cozinz ansc  correct executlen of 2 program. Approaches to te 21 33

censicsred Inciudsal 22 zz

23 z3

< itatlon speec 24 i

d¢izgnesis 25 Zs3

wocuie generaticns anc¢ executlon 26 33

- 27 7

) 28 ze
PL grocessors of righer cost and performance must be 29
in the execution cof FCRTRAN and those of lower cost and 30

2 rust efficilently suoport COBOL. ' 31 iz

: 32 32

. 33 I3

Tel YTIEZY COST/PESFCRMANCE _GGALS : 34 s

i 3 33

36 5

Sze Agzercix E 37 27

38 i3

. 33 22

To2 LCHMECKENT PoSFOIMANCE QBJE CnTVES 40 L3

41 Le

42 2

43 2

7.2.1 PRODUCT SET L4 [N

45 =5

46 X}

L7 47

48 , L8

DRAFT NCR/CDC PRIVATE ’ : v . DRAFT NCR/CDC PRIVATE .
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7-3
. . — B
IP. ARCRITECTURAL OBJECTIVES . IPL ARCHITECTURAL OBJECTIVES reresss
. 76/05/710° ) X s _ e/8s/50
. : ASL ARCHITECTURAL DESIGK AND CCNTROL

7.0 PEZRFORMANCE OBJECTIVES
7.2.2 SYSTEM PERFORMANCE

————————

7.2.2 SYSTEM PERFORMANCE

FRELIMINARY . 1 .
PRCIUCT SET PERFORMANCE OBJECTIVES 2 5
<3407 T0 FURTHER REVI WITH ENT 3 ) ) z
(SURJECT  TO FURTHER REVIER WITH PARENTS) ; 7.2.2+1 Monltoring/Tuning .
L it Rt T e L Lttt et el etk L bt ——— s 5
{ 24 H STATEMENTS PER H TOTAL 6 . R . . 2
H 3 : MINUTE ! CODE SPACE 7 Frovide mecharises supporting =measuring cf coerating syster 7
Sum eyt o ' ISILE RA 8 and general software performance enc wsage characteristics.. 2
330Ci : Ks ;-—--EET—:&:-T:—!EE——--J K8 e Supgly basic anealysis tools for gresentina this <atz in z
' { P2z CPU IHALL CLOCK*¥| 10 meaningful terms. Self measurament tools 3nd services +t¢ oe i3
: : can . * . Y optionally selected. : 1
-------- N el S 12 Support system Juninyg at system ge ré@' 1 ] f%
N . P . o p 300K8 13 Supo tem 3 t'sysienm generation, systes lozc arc o=
i ; 193%3 f es,oon f 6,000 i i 14 ex2acution times. Include tuninc options to maximize parf{graance hE
. } C ; i 15 In the followlng zress: 13
3 1JeKB 1 20,000 1 6,000 1 200KB . 16 - ::"r‘ff:;":;r":g i€
H LLuKD 114,300 1 24500 i 5008 17 ensg | :‘;
1 ! ' 1 18 -~ batch, local/remote .3
i : ! ) ! s The level of pertormarce achievable in any serticuler arez is 23
. PR . . 1 .5MB o 20 e d 2 st . sarticuter arez Is 23
; ; ;:?ﬁ ; *%2?0 ' 1 21 not regqulred to ba a3t +the level of specifically cevelosec 21
azy . : S-EJJ : 3z 603 1 22 gedicated applicatlcn systems but the stancard IPL 35S =zust be z2
53 ' ¢ * : oo X 23 able to supply tne mgjorlty of code +that noulc wmaxe uUp . such 23
£az18aN c . : ‘ . " cedicated spacial systems. zn
P22 b 4343 1 7,500 1,000 ! 750KEB 25 , - 3
SEv 1 2258 4 13,860 1 5,000 1 250K8 26 7e2s2.2 Uatz Transters . e
{ H H ! 27 . <
C g ] 1593 1 sg ¢ 3 M . . 28 - (-
Lz ; 358K : 2,580 ; 350 : 1.548 P Each I1/0 subsystem will be expandable tc sustair uz to a 22%% SIS
< s ; . - 2 - cata rate. Each nust percit slrultan2ous ooneration of up tc 18 3L
MIRGE efF aF H F H 30 = ! e 2 < 2 < P 3
S/MIRG i T : . X Te \ TEF 3; device controllers. The I0SS will not inhibit cecniroilers frecz 32
oy . Tsf . 18F 1 TeF t TeF 32 drlving devices at rafted soeeds {(within overail I6535 . szarcwigth 3
- H ° ; e ; : 33 Fimitsa) . 33
N - <
5oL T8F IsF 3 TBF H TBF 34 s
'5 T8 f iS5 ; A g I 35 I/0 protocol nmust not preclude transfer rates cof 654 sazabvytes
aznd '= ToF ‘= TEF i TarF ‘ T8F - 15 per second when appreopriate technolccias zare available,
H H H 1 37 : |
st ; ; ; 1 38 The. IPL must support 3 highly etfficient 1I/C capedility -in 2
TPicc 1 238KS i 4,080 {1,350 1 TEF 39 multipregrarming or monoprogrameling sodes. 3
cZ H 5.K8 10,0 3,430 H TBF 40 . &
CZv i 15.K 2,500 I‘ 3y ' i 41 ) Eurst data ftransfer rates at device maximum Ll
= “JyPICAL" PSOGRAM >500 DATA NAMES, >1000 STATEMENTS 42 ) X %2
: " MEMCRY (MO MORE THAN 10% DEGRAGATION AT L3 - Effectlve data transfer rates at 80%Z of gevice rated soesd. a3
Iz2) ) 44 i . i P
WCE RATIOS TEAT APPLY TC GTHER PROCESSORS 45 . Support data streamlng. Strezring (rultli-plock I/C is tre &3
4 SECTION T7e2.303. 46 abllity to process twe or more consecutive I/3 racuests for tre Lz
vwith Architeciural Definitlion 47 seme device without decrading the effective transfer rate, The [
R B . 48 numper of simulfaneous wuser . date streans | is cenlligaraticon - &3
DRAET NCR/CDC PRIVATE T ‘ ' BRAFT NCR/COC PRIVATE
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7-2 : 7-&
: IPL ARCHITECTURAL OBJECTIVES )
76/U5/10° : 76/05/13
CCHTROL ASL ARCHITECTURAL DESIGN AND CONTROL ,
7.0 PERFORMANCE OBJECTIVES
7.2,3 PROCESSOR PERFORMANCE

= s o e P S o . P P 0 B B B 0t e O s P P B B B0 0 9 B P P A0 B P R P B0 P A V5 0 8 N B e e 8 0 5. P . e e e e e e e e e et e e e o e o e e e e e o e e e . e o . 0 o e . e e e S . .

contreller costs (1f any) fo meet this 1 PROCESSOR | CACHE HIT | MAP HIT B
icertitied. 2 ! RATE (C) 1 RATE () 2
3 meeme—eaae tormmcmenna= tomm—mem 3
N P1 t ! c0% S
A S t } 5
B 6 P2 4 757% i 98z 3
Tre {glloning norklcacds rust be able to run on a wminlmum 7 | H T
configuraticr: 8 PJ t 75% i EEYA 3
9 ! ! Q
- [Lecicated BSatch Moge =~ HMinlmum of 3 concurrent Jobs {1 10 Py { S07% | 9c.5% $3
cemcilation and 2 nroductlon Joos, BDP orlented) 11 b
oo 12 7e2+3+4 Sclentlific Performarce COblectives >
- Cr 3ztch Mode =~ One cn-line Job with up +to 35 13 . 3
te sy mixed typess fransactlon orlented, wilth = 14 i
throughout of 3 to & transactlons per second. (For 15 P1 Processor = (.75 x CGC CYBER 70/73 : 13
reszsuraTent gurposes, a transactlon is an externatly 16 FZ Frocessor = 3.0 X CDC CYBER 70/73 b1
cenaratec INPUT/PRICESS/CUTPUT sequence reculring no more 17 F3 Frocesser = $.0'x CCC CYBER 70/73 17
tren 5 to 8 sccesses to RMS curlng processing.) Two batch 18 Pu Processor =~ 27.0 x CDC CYBER 70/73 12
Iozs {1 ceompilation and 1 procuction Job, BOP orienfed). 13 . €
. 20 Com oll ance with these obJectives wlll be ceternined by the 23
- Daz One cn-liire Job nith up tec 100 21 execution tlme of the ten FOURTRAN kernels " listec irn the :
Pt transaction orienteds wWlth = 22 Environrents and korkloads Speciflceztion. zz
e ions per second. 23 . 23
24 7424342 Bushpass Parformorce 0Oblectliyves 24
g5 zs
7+2.3 PrICZSSOR PERFORMANCE 26 )
z7 . PL Processor = 2.3 » IBM 370/145 z7
- o 28 P2 Processor = 7,3 x IBM 370/1u5 Z3
PACCES30UR  PLRFORMANCE IS NQI TO BE. CONSTRUED AS SYSTER 23 P3 Processor = 18 x I8M 370/145 23
TASSUGAPUT . . 2 P4 Frocessor = 40 x IEM 370/145 z
* 31
Tne oerfcraance cobjectives for processors are llsted In the k! . Compliance with tnese oblectives wlll be cetermined by the 2
fclioning sub-parazrapns. The stated performance objectives will 33 execution time of the COBOL S-PRUFILE statements listed ir the 33
te 527 epiin tne fcllcming conditlons imposed? . 24 Environments and Korkloads Soecificztion. s
35 is
- ho conflicts in maln nmemory from other processors. 36 7.2.3.3 Sofiware Mrlier lancuace Performanze Colectivas ki
. 37 ' ’ i7
= ¥3ln vwexory access time (including cables) of 1008 nsec. 8 . 35
: ' 29 Pl Processor - 1.0 x CGC 70/73
- Cecne hit rate is C as deflned below. This means that 40 . F2 Processor - z.7 x CUC 79/73 g
{1-C} ¢t tre mcrds tc te reacd from maln merory, excludirg 41 P3 Frocessor - 7,3 x C3C ¢ 73773 Lz
Instruction re1ernnces, shzl! not be In the cache arc 42 P4 Frocessor -'19.7 x CCC CYBER 76/73 42
shzfl resuire & reference to maln memory. . 43 : 53
C 4y Compliance with these objectives will be ceternlnes by the B
~ Map hit rate of M as deflned telow. This means that (1-M) 45 . executlon time of +the SYL PROFILE kernels liste In the )
of tne process virtual address to real memory address ) Environments and Workloads Speclficztion. 3
srensiatiors shall require a reference to maln memory for 47 : &7
zccess to secment. cr pace tatle Informatlen, ug . ~3
URAFT NCR/COC PRIVATE ORAFT WCR/TTC PRIVATE
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76/05/10

B.1 SYSTEM MraN TIME BeTHDEN_FAILURE (MTBF)

- Cfail. -
ez fallurce ne

an
tne sysfem frem ¢
~tior i3 ceguirec

ns that a fault has -occurred which
rocducing any acceptable worke. Human
to refurr the system %to- an operatlensl

A 4ima Botecan cv:;ca-fail-v5n< (Sv3t2n MIBF) is detlned " 2s

tm2  nmesn  1ime Cetmeen the_Starct of successive system fallurese.
.
This m23n tiza incluces operafione! time and all system cdown tlime
rasuiting from 2z faliure, inclucing the mean reccvery. tine
rts ez 45 store the systen tc its original state. All MTBF's
ara 2tz in hours,
f.141 3SYSTo¥M OBJCCTIVES
: Tre c¢ojectives fcr the System MTBF for systems S3-S4 are shown
z2iza, The 0Djectives are specifieg at release and durlng two
cerizas asiter. reiessz. Release otjectives shall be measured by
Te2sT PiszA Iv of MIL-STU-TBL1f, 11-15-67. Release 1Is5 the flrst
sniZTent TO & paying custcomer. ’
Yean During Mean Durirg
Sysism A% _Eelease - Eirst 42 Months Ihicd Yeac
S2 158 159 400
Si 188 150 375
32 335 . 16D 320
Sz 136 156 385
Su’ g5 130 340
Tness objectlves 2are based or the Inherent hardware syster
XTEF*s zs estimated by wmzthematicail modeling technlguese. The

ORAFT NCR/CDC PRIVATE
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46
47
48

3-2
IPL ARCHITECTURAL OBJECTIVES

75/0374¢
ASL ARCHITECTUKRAL DESIGN AND CCNTROL
8.0 RELIABILITY OBJECTIVES
8.1.1 SYSTEM OBJECTIVES
curves In Appendlx F have been lnclucec {or referenrce.
8.1.2 HARDWAKE MTBF CEJECTIVES
The harcware corponents of the syste:s MTZF cojectives ars
tabulated below. The tflgures in zarenthesas a~e the
mathematically calculated MIBF's based on 33%, LJIL anzg 53% of
inherent MTBF for S0-S2 and 22.5%, 3u%Z &nc 55% for 33-S&3  they
are Included for informstion cnly.
Mean Quring Mean Juring
Systam At_R2icase First_ 12 Monthz Ihird Yecac .
SO 300 (310) 350 (370) €du (573)
S1 300 (250) 353 (3390} 500 (452)
s2 - 250 (180) 3pu 1250) 550 (345)
S3 300 (330) 4ud (453} 75y (74%)
S4 250 (229) 325 (289} 550 (539)
8+1.3 SOFTWARE MTBF OBJECTIVES
The operating system compenents of éys?em MTZF odjectives ars
tabulated below. These are gstimztes besed on the follecains

assumptlons:

- MT8F 1s mezsured In & user environsent, nct by develcgzert
stress-testlng.

- The szme basic software syster Is wuseg throujhout, nith
only validated ouc fixes zdded.

-~ There is rec radlcal <change in the nature o! the user©s
gproductlon workload.

The flgures In parentheses are estimasies of the systesm's M
in a develuobment test environment. The thirc year tigures
omitted becsuse feature enhancement Is the expectad rode
system evolution. ’

DRAFT NCR/CDC PRIVATE
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. . IPL ARCHITECTURAL OBJECTIVES

76/05/10 75/35/43
ASL ARCHITECTURAL DESIGN AND CCRTROL

8.0 ReLIABILITY OBJECTIVES

8.2.1 SYSTEM AVAILABILITY

-~ o s e -~ o e e et e e et e e e e e e ———————— -~ -

¥ean Durling 1 belon. The time perlods are those wusec¢ t!cr the System NMTEF 1
Sv31zo LY =ctzage Peleaze & A'Yp. Jhirg Yesr 2 objectlves. 2
3 3
Si 5% (312.5) 262 (250) io0¢ 4 Mean During Mean During 4
. . . 5 At_Release Elcst_ig_NMonths ‘Ihirg Yaac ]
S 152 (112.5) z62 (250) 1000 6 . B
7 <96 965 .87 (incluging PN} 7
2 15C (212.5) 262 (230) 900 8 . &
: Q Y75 <98 «335 (excluding 2%) 3
33 1354 {11245} 240 (216) 500 0 ' 13
11 Note: Ceflnitions In this section have been crann from the caper it
Sy 2150 (1i2.52 225 (175) 700 12 entitlec "Avallability'™ by PF.  G. Ceoran. 12/28/73. iz
13 : : .z
inss {igures represent oblectlives for a pertormance 0.S. 14 it
variznt. uif teature variant rot to degrade more than 10%Z. 15 8.2.2 - ACCEPTANCE AVAILABILITY i35
16 . iz
17 17
Fe2 AYALLAZILITY 18 When 2 system is underccing accegtance testing, availonility bS]
.- - 19 ls cefined using c;tfereht a2ssuaptlicns iz
. N 20 22
21 o Fean Wair Time is zero, the system ls attenced. 3
Bs241 3YSTZM AVAILAZILITY 22 22
23 o Preyvent)yve Majnicnange Is not Ircluded in Mean Ocen Tire. 23
2L . %
Mezp_Nown Tire 25 o Software MTBF spproximates that of devalopment test rather 3
i = Mean Tima Betwaen System. Fallures 26 than user environment (see Secticn 8.1.3). - 3]
27 . 7
T mmares 28 Chjlectives for - Accuptance Availebillty for systens 33=-3& zre z3
. 29 shown below. They apply to discrete tines rathar thzp 3

¢ Zezz_Corn_Tjme = Mean Time to Repalr (MTTR) + 2 intervals. .

Mean Time tc Reccver + 31

Pean Walt Time + 32 . Al _Kelease Kelegse + 1 _Yr. Relezse # 3 Yrs. 32
freventive Malntenance (PM). 33 . 33
. 2y . .S38 «985 . <33 i
[} ezn_Tire *o Racoyer is the rezan re-run tlme necessary to 35 23
ceturn  The systenm 1o Its criginzl state and the jobs It 38 is
to thelr criginal state. 2 8.3 EAS_FELATURES 7
38 ' 33
-] is the mean time It takes for an enclneer 33 332
availabie to =zddress the fault, With the 40 The gquidellnes for total costs for R&S features fcr 3 giver 43
exception of software faults thils time estlmated as one 41 system wlll be 157 of hardware MLB and 33%Z performance izcsct c¢r 1
Rour. 42 0.S. software (bcth withln cost/perfornance odbjectives). a2
43 : &3
¢ Freventive Maintenan¢e lIs ary scheduled malntenance where 4y Ly
cecrcurrent msintemarce  Is  assumed  to reduce system 45 ! &3
sveilezility by the szount of sysftem resource required. 46 L3
’ 47 L7
Cciegctives for Systen Avallabillty tor systems 50-S4 are shewn 48 u3

DRAFT NCR/CDC PRIVATE DRAFT NCR/COC PRIVATEL >
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8-5 ) . . a-8
: ' IPL ARCHITECTURAL OBJECTIVES '
76/05/10 - 76/05713
ASL ARCHITECTURAL DESIGN AND CONTROL
8.0 RELIABILITY OBJECTIVES
8.3.2 AVAILASILITY

~—— s e o e e e e e s e e e e e e e e e e ~——— o e e e s e e e e e e e e

X 1 stancard system error recovery orocadurese. b
2 z
3 - FReconfiguratlon by a corbination of nardwzre and scitazre 3
ot relistility 1Is to reduce fallure rates cf 4 techniques following fallures, automates 33 f{ar =5 £
softwere, 4&nd rninimize component faults fren S possible. : S
nt and system fallures. Speciflcally, retlatlllty 6 2
rreventinrg the occurrence or  propagation of -7 -~ Use of motor generater sets. 2as 2 custormer oztlen 1z v
ility feztures shoulc includet : '8 decrease sensitivity to commercia} coner. 2
: S . . g
checxing on major ~gata paths. address paths, 10 ~ Recovery facillities bcth at the individua! joo and at the 13
55 reglisters and memorles. 11 system level,y, such tnet the envircnnent =2y ta iz
i2 re-estadllishec after 2 system f2ilure, 22
~ Erro- statis registers. 13 ’ b
- . 14 . 14
= Tizme-ou? nachenisms to provide contlnuous operatlon cf 15 8+3.3 SERVICLABILITY 13
system fzcilitles. K 16 . 25
. : . 17 by
~ 4 wollcetion check of ¢isk nrite positloning. 18 . Serviceabillty Is defined a3 the effeciivanass ¢! earrcr
- - . . 1¢ ¢ Isoletion ard malntenznce suboort. Sarviceabilivy izatures
’ -  Checkswn technigues for key system tables. . . 20 shcoula Inclucge?
T . 21 b3
- “ime g2zastart orocess to include confidence level tests 22 = Error slgnals wnich ltocallze faults. 4
run 2gzinst critlcal system componenis. 23 3
2u = Mlcrc-program control of instruction execution. [
- Methceds of forcing cencitlions so that chcck; can be mace 25 : “ r]
of tne retizsitity clircultry. 26 - NMlnlrlze +the numkter of module tyges witn at! liks =mcculzs 4]
. 27 fully Interchangeable and repiaceeble when con e is ¢ © 27
. 28 8
5.3,2 AVAILLZILITY 23 - Design IPL Maintenarce Services to ERR ST harcwears 23
’ 2 ~ malntenance +to- be performea concurrent with custcner I3
31 operstion. ' 3z
efined s preoviding alternate paths around 32 2z
o functlonal components to minimize impact 33 = A mairtenance panel to provide the following caoatbilities: 22
ien systenm. Avallavllity features shoulg =~ 24 . - System master clear dutten - Ia
) 35 - Syster geacstart button 23
: 3 - Fault incicator 3z
- Cspeclitity to “fsult" portlons of the cache buffer and map 37 * = Power tault indicator 7
cuffer. 33 : : - Coollng tault incicator 3z
. : 29 - Frogrammabie audlo alarm 3z
- 'Ine gra2sence of @ancther processor on systems to ensure 49 %1
reccvery froz s faslled CPU 41 - Not to require 3 dedicated melntenar"e censole. £
42 42
~ SZl/3Z0 implerentied cn m3in memory. 3 ' = Alton an input/output davice to be completely Jdedicates ic &3
. 4y ralntenance usage for Initial wmicrc cece lcaz, =icrs Y
- £ carpinaticn of hzrdware and sofinare technlquss  toc ' be 45 aiagnosticsy micro dumos, etc. &5
: tses to ratry fzilirg irstruction setup. 46 : L8
47 - Privilteged operational moces to alion. the mainterarce 7
-~ ZIxecution of wuser susplled recovery algorlthms after 48 service facilities, wunder orecgram conirol. o Jary %3
ORAFT NCR/CDC PRIVATE ’ . ORAFT NCR/CDC PRIVATE )
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transient and permanent faults. Locglng cf

-

ic set of clagnostics aimed at lsolating 954 of
to three c¢r less replaceable modules and 307 ftc¢

WONOWM L& W

but a minimum of system components to 10
or=line malintenance as neeced. Relinaulsh 11
cosponents +to0 dedicated on-line malinfterance 12

“system state”, 13

control 15
software i6

under 0a.S.
anc

facliltlities

tor routine hardware
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ASL ARCHIT

IPL ARCHITECTURAL OBJECTIVES

ECTURAL DESIGN AND CONI&OL

9.0 PRCGRAM ASSUMPTICNS

9.0 PROGRAM_ASSUMPTICNS

9.1 SYSTEMS_ PROJECTION

SYSTEM S0 i Si1 i S2 H S3 iS4
MOCELS v H H . H {
Bl e e i L LT T YN p——

! 1 H H
Auerbach Lease $5-18KI$43~3TKI525-51Ki34L~838K1576-152X
Range Categery . H H H H

H H H !
First Customer 1Q80 ¢ 4Q73 11iGs0 11481 12H32
Shipment ! H ! H

| 1 ! H
Last torecasted 2H8L i 1H85 12H88 12H3S C1iH3D
Shipment H H H i

. ! H H H

Number of 680 i 400 132% 1180 H=Y]
Systems ’ H ! H H

9+2 CONSTRAINTS

Cons

traints imgosed on the IPL program include:

Interface to COC and NCR netncrks.

Use of eXxisting NCR-CRITERION hnardwzre for initizi
versicns of the S0, Si and I/C subsystem. Conapcnents
includes ’

CRITERICN Processor

ITE

OMA-MUX .

Integrated Communicatlions Adapter

Integrated Disk Controller

Integrated Memory
Cbjectives cependent on Pi asnd IO0SS are affectec by this
constralnt. 1In particular, all mainframe eleménts are

. DRAFT NCR/CAC FRIVATE
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IPL A2CHITECTURAL OSJECTIVES

53U A2CRITECTURAL DESIGN AND CONTROL

9-2

75/05/40

‘constrzined to be synchronous to a

- Use of exlsting software design,
inclugings
cce = E0L/NCR VRX COEOL
CEC F .“ 5
o, 2ATE

ZT

- Use of CENTURY dlasznostlics for

malntenance of

P L e e o e e e e s e e e

556 nsec clocke

interfzces and products

WONGOU £ NP

CENTURY 10

cericherais (initiz! IPL conflgurations). i 11

- Yust regulariy gprovlice

design Informatlon to standalone 13

erylgtion projects using IPL components. i4

NCR/CDC PRIVATE
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IPL ARCHITECTURAL OBJECTIVES

ASL ARCHITECTURAL DESIGN AND CONTROL

o s o ~~——-~~~——~~—~~n-~—~~~-~-~-—~.- e 2 e e s e o . e o s e 2t e . B e S . 0 e 2 . o e > 0 e e

10.0 OBJECTIVES UNDER CCONSIDERATION

10.0 0BJECTIVES UNDER CONSIDERATION

10.1 SQFETWARE_PROQUCIS

APL and PL/1 are not planned for the Inltial IFL Procuct Set

offering.

Oynamic autometic memory recenflgurability fer f$sil sott
recovery. -

Remote operator sys{em Inltlailizatione.

DBMS Data Access from PL1
10.2 HAEDWARE_PRODUCTS

The follovWing malin memory products are being activeliy

considered for IPL systems:

MOA .~ Ssme general capabltiitles as MO with &

capaclty of 2K3
to 8MB. -

MZ2A - Same yenerzl ca
tc 16MB.

M3A - Same general capabilities -as M3 with a capacity of 15¥58
to 32MB. .
A P5/M5 system may be required In later IPL systems.

CYBER 170 PPU hardware emulation.
0.3 COMPONLNT RELEASES

Functlonal component releases in binary or source form @ust te
previded wlth fthe attendart capabillty of a user to augmert his
system wlth the compcnent without a complefte system genergticne

ORAFT NCR/COC PRIVATE -

cebilitles as M2 with a capacity of &¥&8
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76/05/10 -
s

45 2 result of furctional relezses, the system will contaln 3
varizty of <components =2t various relezse levels. Maintenrance
srzctices 2zus? ©pe revisec in sccordance with thils new
envyircnient . ’
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IPL ARCHITECTURAL OBJUECTIVES,

ASL ARCHITECTURAL DESIGN AND CONTROL

e e e e e g e o o e o s e e o o e e e o o o e o m e

11,0 OBJECTIVES OF LOWEST PRIORITY

~~~~~~~ e s s s e e 2 e o e e e e e s e — ———————

11.0 OBJECTIVES GQF LCHEST PRIORITY

-~ Interface to IBM System Network Archlitecture unless ar
Integral part of parent®s network architecture.

~ Emulation of IBM 370 processcrs.

~ Compatibility wlth existing parent's operstor to G.S»
Interfaces.

- ALGOL and RPG, which have been standard offerings of one
or both of the parents pricer product lines, zre t¢ be
excluded from the IPL Product Set.

- 256K obytes of central remory as & rinimua rencry
configuration requiresment.

- Emulatlon of NCR language virtual machinres.

- Full DOD security compliance.

DRAFT - NCR/CTOC PRIVATE
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- 12-1 : 12-2
I9i ARChITSCTURAL 0BJSCTIVES ) : . : IPL ARCHITECTURAL OBJECTIVES
o I 76/05/10 - C
{ AND CONTROL - : ASL ARCHITECTURAL DESIGN AND CCNTROL
12.0 AFFENDICES
12.1.2.1 Hardnare

e v o et et i e e s e e e g e ot 0 e e s e e e . P . e e 0 e B o S . o . 0 . P 0 o S P S . S B S o

o~ e e e e e e 0 e e e e e 0 P ot P 0 0 0 e e 0 0 e P

PP - - et e e e e e ~

G =3 A GIIV P 2D 0 S UYL G Y O N UL E G EA 0 U UL GO R 0 0 N YUY (N )

12.0 2PFENDICES 1 Malnframe Life Cycle Second Year
2 System Average Monthiy Menthly Maintenance
3 Mcgel Maintenapce Cost Cost Oolective
4
5 SO «9% 9%
6 ) : i
7 S1 87 <87
Trhe zppenrdices represent the nost recent development 8
objectives of the progras. The data* In these apperdlces ls e Se +65% oTZ
suoject to revisicn, revliew and approvai Indepencent of the full 10 . 1
Architecturzi Cojectives document. . . 11 S3 54 67 1
12 ’ i
13 S4 Y4 5% i
1241 £PPEN2IX b = D0ST Q3JECTIVES 14 . 1
15 These costs are deflned +to Inciude both %the direct cost cf i
16 malntaining the ecuipment and the allocation of varlous lngirect 1
17 costsy 3s followst A 1
il.3i.1 DEVELCPMENT CC3T OBJECTIVES 18 i
19 Direct Cost 2
20 : z
See IFPL Frograr Plan 21 Direct Costs lInclude the follcwing labor, travel and parts 2
T z2 catecory: i . 3
o : 23 3
12,1.2 INSTALLATICN AND MAINTENANCE COST OBJECTIVES 24 - Remedlal Maintenance Labor z
25 - Preventlve Maintenance Labor 3
26 - Assoclated Reralr Labor 2
12.3.245 Hardrare 27 - Consumable Parts 2
* ’ 28 - Rework of Replacesble Modules z
29 - Travel Time and Expenses (for field service personnel) 3
be olaced on ease of Installation inciuding 20 . . 3
31 Indlrect Cost z
32 3
1) Physical interconnectability ) 33 Indirect costs Include the allocstion of the follewing expense 2
2} Envircnmentz! reguirements . ' 3L categorijes: I
; . 25 ' . 3
To the end of reducing installation costs. 3 . = Training (for field service personnel) 3
37 - Tools and Test Equipment 2
Trz monthly maintenance cost Incurred by the supporting fleld 38 . = Spare Parts Inventory K
s2rvice organization nust not exceed the following levels 2 =. Clsgnostic Software Malntenance and Oistribution K
{excressed as a2 percentage of MLB) for IPL mainframe elements 40 - Field Retrcfits (field/englneering change ordars) 4
{cerignerzl eguipzent excluded): 41 ) = Hom2 Offlce Support &
: 42 4
43 12.1.2.2 Software 4
4y - 4
45 4
46 . Installabliity features will emphaslze:? 4
47 . : 4
48 1) Simple field 0.S. installatlicn secuence L
ORAFT NCR/CDC PRIVATE - . DRAFT NCR/C3C PRIVATL
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SoL FAEELTECURAL OAJECTIVES o ie-3 v IPL ARCHITECTURAL OBJECTIVES
. © T6/385/10
R CMITICTURAL DESIEN AND CONTROL 76/05/10 ﬁ§&_ﬁSCfETECTURhL DESIGN AND CONTROL :
i . 12.0 AFPENCICES o
cnu:’-a . : 12.142.2 Software
i

THEPS e T DT
Trgrs . s e e e e e o e e e e e e e g e e e ~——— ~- —————

2} iutomated or seml zutomated conflauratlion definitlon. SOFTHARE HAINTERANCE COSTS

t2 tne end cf recucing installiatlon costs.

[y
[¥el
o
&

e estirastes pelcw reflect software maintenance costs for the
-years folloning release. These estimates are based on
ioming assumptlons:
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. ' 1255 12-5
coe imeriTECTURAL OEJECTIVES IPL ARCHITECTURAL OBJECTIVES ' ‘
RO nEETSAmROETAE EEemRATE 76/05/10° '

/ ASL ARCHITECTURAL DESIGN AND CONTROL

12.0 APPENDICES
12.3 AFPPENDIX C = STANDARD

1 12.3 APPENDIX_C_=_STANDARDS i
2 2
- . t d ‘ ith COC/NCR perlipheral device z IPL systems will comdly with the follvcnlnc; stancards. The z
-»:nr;rof-bl‘i ""::iéef UL peripns 5 objective Is to be fully compllant. Deviatlon walvers will 52 5
sugee sk ae : 6 requested on a product by product basis. 8
.7 v
8 g
g 9
10 iC
11 2.
12 iz
13 :-f
14 is
15 iz
16 15
17 i
.18
19 :
20 ze
21_ fx
z2 22
23
24
25 e
26 <2
27 27
28 2B
29 z<
30 28
31 3
22 z
33
34
35
36
37
28
23
40 4?
41 94
42 42
s 5
b o
45 3
L6 =0
47 47
48 , L
DRAFT NCR/CDOC PRIVATE . . DRAFT i NCR/COT PRIVATE
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"JNT or Applicable

Title o . Industry No. NCR No. CDC No, Standard

Code for Infcrmation Interchange : . X3.4-1968
Folerith Punched Card Code | |X3.26-1970

Code for Information -~ )

Izplementation of the .
Interchonze and Related Media Standards - |FIPS PUB 7

nterchange . | S FIPS PUB 15 | 1,10.003

change - |180 646-1973 " ' )

Cad sicn Techniques for Use with the ISO .- I
7-3it Coded Character Set {150 2022-1973 S

raphic Representation for the .Control Characters I B o ’
oI the ECMA 7-Bic Coded Character Sct for .
Informaction Interchange ECMA 17-1968 .
Alghsnumeric Character Set for 7x9 Matrix Printers |ECMA 42-1973 |- : K

Cateeory - REELED MAGNETIC TAPE MEDIA

Recorded Maypnetic Tape for Information Interchange : .
(200 Cri, wszi) X3,14-1972 1,10,013
Recorded Magnetic Tape for Information Interchange,

X3.22-1973 o 1,10.005

Recorded Magnetic Tape for Information Interchange : ' : :
(1600 C?I, Phase Coded) : . [X3.3%-1973 : © 1 1.10.006




Compl

[p]
3
(W)
o)
jo)

JNT or Applicable
Industry No. NCR No. CDC No. Standard

- PROGRANING LAXGUAGES | ' s 1
X3.23-1974 ; f ° :
usiness Oriented Language (COBOL). " lrips pus 21-1 ' - Lo
| X3.9-1976 | - SR

TRAYN X3.10-1976

- SUECTAL PURPOSE TANGUAGES . ’ : '
T " T 5 | ;
al Cemputer System Fortran Procedures for -
e Funczions and Process Input-Output ISA S§61-1-1872

. , . ) ;
Systen Error Recdovery for Rotating Mass Storage , . e 1.87.005

. . : ) . .o ’ ’ !
- OZEZRATIVG SYSTEMS ) ‘ ' . i

- . '

Tape Labels for Information Intexchange . 1X3.27-1975 - 1.87.002 !

i
i
1
1

2pe Error Detection and Recover

<

1.87.00%

A%
- DATA REPRESENTATION

..... sotdvann L

2

rmation Interchance . X3.30-1971
< .

. . .
% . s ) .

. ' '
[k NAOLTIN T A A T Y D ! . :
- DATA COMCMUNTICATION .

Conmunication Chunnel Control

1,10,002 | -.

L3

ity to Detect Errors in . ; :
on Messages : . IS0 1155-1973 ; :

n Ol
n 0 {m
= rr

(") e

N 0N
(S SR
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Complirance Plana

JNT or : Applicable | Option
Title Industry No. NCR No. CDC No. Standsrd Selected

C
r .| 150 2629-1973

Coce Indeperndent Information Transfer .| ECMA 24-1669
High-Level Data Link Centrol Procedures (HDLC) - *IS0 3309.2-

Fraze Structure 1975

SDLC Communicaticon Protocol ’ ' 7-04-01
Catorcry - ENTIROINMENTAL

Zpplicetion Guidelines ’ ' : : 1,03.201 - '
Texmperature, Humidity and Barometric Pressure JNT-STD 31-01| . 2-11-01 | 1.03.202

.p?li-i‘Voit§gc'and Frequency'Rangesi ' ‘ 2-11-02 | '1,03.207

RFI (Emission) : » ' JNT-STD 31-03| 2-11-08 | 1.30.022

fcousticzl Noise ' “JNT-STD 31-04[%2-.10-02 | 1.20.007

-

hock ,Design Criteria “IJNT~STD 31-05{+%2-11-03 1.03.203
wock Packaging Criteria *JINT-STD 31-10 1-03.203"

S
el Si
'nir Cleanliness JNT-STD 21-06 1.03.205

v

JNT-STD 31-07|*2-11-04 | 1.03,206

JNT-STD 31-08f 2-11-09 | 1,30.022 |°
JNT-STD 31-G9}- 1.03.209 |
rement of the Airborne Noise .
Pt nal Wapnld emageyy TSO R]680”1970
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12.0 APPENCICES
12.4.1 SYSTEM CONFIGURATIONS

e e e ot e e e e e e s e o o e e o g P e o e g o0 0 - -

—————————

12.4.1 SYSTEM CONFIGURATIONS

.

12.4.1.1 $0_Systen

L Tt ettt e tated ——————— e
1 H
! S0 SYSTEM {
H 1
fmmmcmm e m - —— ——— e ————— B ettt ffmmmmm e D +
! H i i H
{ MAJOR COMPONENT P ENTRY 1l MEDIUM 11 UARGZ 1
H ! HY L] H
fmme e m e cnm e —— ————— fommm—————— B thommmemme +
iP1 Processor ! 1 t 1 il 1 H
IM1 Memory 1 5128 it iMe 11 2ME H
tData Module Disk Urlve i 2 So. t! 6 Spc. 1t 13 Sc.
150ips Tape Drlve H 0 t 2 1 3
1600cpm Card Reacer : 1 Hy b3 HH 1
{6001lpm Line Printer H 1 1 S H S
1900Ipm Line Printer H ¢} il 1 i1 2
iCommunicatlon Lines l 2 [ 4 1" 3
D e e m e —— e ——— E R ttmmmmmmmae Ptmmmme +
H ! H H :
{ SUPPORTING COMPCNENT ! ENTRY 31 MEDIUM It LARGE H
{ H i1 11 H
L ettt ettt atat et L et ttm - frommmm————— +
i{SP Processor H i 1 1 il 1 H
tFlexitle Disk H 1 11 1 1A i i
iConsole W/CRT, Prlnter H 1 Vs 1 1 1 H

-1Integrated Disk Controlier 1 1 it 1 I 2 H
I'Tape Confroller (50 Ips) H 0 1t 1 1 1 H
{Serlal Channel Adapter ! 1. 1 1 il 1 !
INetwork Interface i 1 id 1 i 1 !
R it L P P D it $tmmmmmmmem tpommmmm e +
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Disk Drive
Drive
Drive
Orive
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ISP Processor
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ITape Controller (50 ips)
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ASL ARCHITECTUFRAL DESI GN AND COHTROL ! ASL ARCHITECTURAL DESIGN AND CCN!ROL
1Z2.08 APPeIICES ’ . 12.0 AFPENDICES
1&akelol SI Systen - ) 12.4.1.5 S4 System

1Z.4.1.4 S3. Svgtarm 1 12.4.1.5 S4_System
. 2
3
Y
....... e o o 2o = 2 e o = o e o e " 2 e o = e e 1 o 0 o e o o S G e e - e e o o e e = = . = e -
s H 6 l
1 S3 SYSTEM ! 7 { St SYSTEMN
H H 8 }
b mccmm—— e ——— - ——————————— fmm—————— fhmmmm e + Q T Qertececnca—. ttemmmccaaa F N G
H } H i i 10 {MAJOR COMFONENT H ENTRY 11 MEDIUM 1t LARGE
IMAJOR COMPONENT I ENTRY 1 EDIUM 11  LARGE | 11 H H il
: H H 11 H 12 B e ettt LT e ttmmmmmmm— timmmm—————
fmmmmm s e —————— brmmm - ttmmmmmeme themmmo e + i3 P4 Processor H 1 b 1 HH 2
: Frocessor i i i 1 L] 2 ' 14 . i{M3 Memory { gM8 Il 12MB HE 152
H HMencory H 448 HE 6ME ] oM 15 i10ata Module Disk Drlve H 12SP 11 18 Sp. 11 24 Sp.
H & ¥ogoui2 Disk Orlve 1 8 Sp. {4 10 Spce. i1 16 Sp. |} 16 i8-8yte Dlsk Drive t 4SP i1 ©& So. 1. 8 So.
H ytz L1sk Drive { 2 Spe t1 "4 Sp. l1 & Sp. |} 17 1200ips Tape Drive H 6 1 [ HH 8
H ips Tzpge Drive ! 4 R 6 L] .6 ! - 18 1600cpm Caerd Reader H 2 1 4 HH 2
. telicpr Cerc Resder ! 2 - b 2 it 2 | 19 t20u0ipm Line Printer i 3 t 3 A 4
: : :lor Lire Prirtar f i i 2 ] 1 ! 20 - ICcmmunication Lines ! 50 tr 102 it 150
> 1Zsellon Line Printer ! 1 i 1 B 2 ! 21 Nt +
H runication Lines H 20 i 50 11 100 | 22 . ISUPPORTING COMPCNENT i
e e e cn e ——————— fmmmm—m—— L R i R tatatt + 23 H |
H H 1] it i 24 R et e L LT + + £
ISUFFORTING COMPCHENT } ENTRY i1 MEDIUM 11 LARGE ! 25 1CMA i 2 A F4 L A
H ! 1 H ! 26 1178 | 2 HH 2 HY Q
bommmm - thmmmmm timmmmmm——— + 27 ISP Processor 1 2 i 2 HE 4
R H i 2 1B 2 [ 2 | 238 IFlexible Disk H 2 1R 2 HH L
H 3 2 t 2 ] 2 ! 29 iCcnsole W/CRTy Printer | 2 L] 2 HY 2
H ) ! 2 i 2 HY 2 1 30 !Disk Controltler ! b4 HE] 6 HH 3
H c . I 2 1 .2 I 2 ! 21 ‘Tape Controller (2u0 ips) | 2. it 2 i 2
! te W/CR T, Printer ! 2 ] 2 H 2 { 32 tSerial Channel Adapter | 4 i 6 RR 3
e Ceontrotler ° { & i 4 1t 6 ! 33 iComms Controllers (40 llnes)! 2 1 3 HH L
H Contrciter (280 ips) t 2 it 2 ti 2 ! 34 {MG Set ) H 2 HE 2 i 2
H a! Channel Adapter t -3 I 4 RE 5 ! 35 IRefrigeratlon Unit 1 2 1 2 i 3
iCzcrne Cortrolier (20 llnes) | 2 i i H 0 ! 26 el L DL D E D L LD pmmmm Phmmm—————— T
iCerm. Controtlier (40 lines) | 0 N 1 b 3 i 37 e e e e e e e thomomoooae toosooooeo +
145 Set 1 i I 1 1 2 ! 38
trefrigeraticn Unit ! 1 HEl 1 i 2 ! 3
frm e ——— e ———— -————————— L e et 2 e L L D e tatad + 40
43
42
43
L4y
45
46
47
48
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* Y : 76/05/10 ASL-ARCHITECTURAL DESIGN AND CONTROL
431 ARCRITSCTURAL DESIGN AND CCGNTROL e e e TTmTmmmm e Tommmemmmen ToTTEETTTeT T
_______ B atadatataiatadededededededadadedatndededatatntndnd 12.0 APPENCICES
12,0 APPENDICES 12.4.2.1 CPU's
22.4.2 CUMESNENT CHARACTERISTICS e e e e - TUTmmTmTTTTTmT T T s SoSTTTTTTT TR
N Notes:?
1z.4.2 CCHPCNENT CHARACTERISTICS 2 . ) .
. 3 (1) The above costs assume 67 annial Inflatlon froa
4 1974 to 1980 and 90 slope/35+th unit.
1Z2.4.2040 SPLSS : .
e Z (2) Assume one 32 bit port and one 64 bit port.
~g (3) Cost assumptlons on 4K RAM,sutstantlal cost >
Inherent. 9 reduction expected for 16K RAM.
Progesser neR MYBE. (Hrs)
mL2Ls - ig (4) Assumes a chip fallure rate of .5 failures/eilliion hours.
pi Central Frocessor § 24,327 (3) 1,608 12 _ o ’
{nitn coticns) 13 12.4.2.2 Peripheral tguicmert
7z Centrzl Processor 70,163 (1) 1,377 i;
{no ooticnsy - 16
17 ’ Inharent
73 Centrzl Processor 152,078 (1) 2,500 18 Disk Drives 1978_FLC(41) MIZF
{(nc options) . ' 19 9770 Data Module Drive (420MB) $1C,631 520
54 Centrsl Processor 293,656 (2} 1,000 gg Bl11lon-8yte Drive =
as tions) .
(no cations 25 ** = No current dsta avallable
9
Hotes: ig
(1) CDC 1S30/93% Slope/35th Unit/E% Infliation Factor ce Inherent
(2) COC 1976/90% Sicpe/10th Unitse%z Infiatlion FacTof ;7 Magnetic_Tape Orlves 1978 FLC(i) MIEF
(2) noR 22% Slope/Cum Ave. Cost (3000 Unlt Total/Midpolnt o8
1572, PL MLS lnclugirg one ITB subsystem. ; 200 ipsy GCR 9,850 500
: ¢3 50 lgs A 2,960 506
. Inherent 20 :
Memery . oHLB_(3) KIBE_(&) . g; None of these drives Include a controiler.
M1-512K 5 9,310 4,457 3;3
T 55 Inherent
M1~1.54 - 36 Prlicters 1978 FLC(1) MIZF
ni-z¥
g : 73,000 7 Fastrain 2000 Ipm 24,169 600
;g Band Printer 6001gm 5,100 500
w2-2M (2) 87,000 3,514 a0 Banc Printer 900 Ipm €,200 6039
wz-u¥ {2} 126,0C0 2,391 41
42 The. above printers Include controiler cost.
u3-n¥ (2) 174,000 2,214 43 .
“3-5¢ (2) 213,000 1,714 s
nI-zn (2} 246,000 1,502. o5 ‘ : Inherent
, ‘ 46 Card _Foulpment 1978 FLC(1) nHISE
HL=-2M (2) 302,000 1,361 47 .
ma-izh (2) , 1,041 I8 LCR s0U/600/800 cem reader 3 1,445 1,000
vu-ig4 (2) 412,000 917 : . : .
’ DRAFT NCR/COC PRIVATE
DRAFT NCR/CDC PRIVATE e
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12.0 APFLNDICES
12.4.2.2 Peripheral Equlipment
. Inherent
Controllers T 4978 FLC (1) MIZF
Tape Cortroller (50 Ips) $ 4,000 2,850
Tape Controller (20U ips) 12,000 2:850
Integrated Controller for
9770 Data Module DOrives 5,00u 16,0631*
Low Cost Network Interface
(10 llnes total) 5,030 $,755%
Freestanding Communicatlons
Controller
- 24 llnes 1c,000 2,03¢C*
- 30 lines 12,000 2.0007
- 40 lines 14,000 2,G0C5*%
* = Does not include communication lines.
Notes:
1) Fully loaded cost exclusive of amortization of start-vuc

12.442.3 1/0Q_ond Maiptenarce Subsysien

Subsystem
178

ICA (Pailr)
CMA

Sﬁ Processor

Console H/CRT,y Printer
Flexible Disk

Inherent
ML8 MISF
$ 8,932 2,451

1,700 33,333
2,400 29,185
2,006 36,429

2,733 3,685 **
418 78,100

¥* - MTBF does not Incliude thermal grinter

Channels_and_Adapters

Serlsl Channel Adepter
(Including Channel Controller)

Inherent

ML MIRE_AKrs)

12,380 564,435
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IPL ARCHITECTURAL OBJECTIVES :

76/05/%0 : _ 78/05/10
CTURAL DESIGN AND CON:QOL . ; ASL ARCHITECTURAL DESIGN AND CCNTROL
) ) 12.0 APPENDICES
. nd Ternlnal Equlpnenf : 12.5 APPENDIX E - COST PERFORMANCE GRAPHS

12.4.2.4 Cormynication \ines_and Terminal faulpment 1 12 5 APPENDIX t_=_CQOST PERFCEMANCE GEAGOKS 1
2 2
3 : K
12.4.2.5 Ex2erna! Foyjozent 4 The cost/performance objectlives for IPL are those cdefined ir s
5 section 7 ot the NCR/CDC Recuirements ana Goals documente The =3
6 dsta presented In this appendix is a direct excerpt frcon that &
. Inherent 7 document and (s Intended to be fully compliant. - 7
sxtzroai faylopnent Mg MIBE _(Hrs) 8 » 8
. 9 S
#5 Set $ 9,000 .0 13
. : 11 i1
fefric. Unit ‘ 2 6,000 12 12
13 13
14 i
- 15 is
! 16 s
. 17 P 7
18 i3
13 iz
20 23
21 2%
22 cz
23 . z3
24 2u
25 s
26 zge
~ 27 27
28 z5
- . 29 s
20 5
31 21
32 32

23

24
‘ - 25 -
36 35
37 T
2 33
29 3s
40 53
41 41
42 : 4z
43 43
Ly 4%
45 - &5
46 G
47 47
48 45
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) IPL PLQUIPEHFJTS AND GOALS

{ THIS REPLACES TS B3
; | 71 7.3 - : 7.1 1
L B e e T § .o .2
. UATE . - Sry . =
£14AS LASORATOR Y 3/8/7b 11/24/75 as LABOR:’-\TOR\ Yi/2C mT
= 1A {AePHGLED PAGE APPFROVED AFPROVED
i ast! rcel coc| b of3 3 of 3 [ ASL zef oz

GENERAL

- s . 3. Reflection of the fact <b se of logarit ob alest thet roguire-
This ssctien specifies cost/performance requirements for each < ¥u 7 logarithaic scales} that reguire

: 2 . I+ 3 £ =11p P - o
IFL systzs nocdela esteblished in terms of the total product line ments are more sen51t}ve for the smeller rodels than for ths largar
- c - »
rénce. 1hesz roguirements consider each model on a system basis models.
B .- L. i . . In additicn to the requirements per ses & T
{i.e.~ perioraance is spscified on a system thruput basisa. and costs q me ==L 280 ¥

< . ‘ . charts {secticn 7.2} is included to facilita interpretsticn. F
specify the total menufacturins cost of central system hardware} with ed to facilitate interpretsticn. Frea

R . e . . . this definition several point t be emphasized:
the Intent of esStablishing an eggregate baseline objective for each ; points musc e E“pH§5123°

Y. The curves do not specify cost/performence 1i thich "averaca™
uraqec..s can be made. Conseguently. no ) not sp y t/pericraence llﬁes on uH1cn» average
L s ofr "target™ configuration: 'st-lie. Instead. & ' und “t

ements to individual hardware end software -arg S ons must-lie instead. they bound the
: . . . . acceptable cost/ fore i S sten ficurations camahl

impiied in either this section or other P performence regicn for system cenfiguretions capable

- . . eeas of ‘achieving the specified forsg a.. 3 aficurations resd
Such ellocations are the responsibility g pecirie per{ornancg uch conficursations neec

e e . s . only incorporete the minimum cen 8] rva-Unit record szuismspt
divisions and are beyond the purview of y rp ! i rel memory.-unit re ©rd agulpmant

.

and disk storage cdrives necessery to be fully functionsal {inciuding
. o A : deadstart and diagnestics} and to echiave that perfornancs leval.
IFL cost/perfcrm;nce requ1¢ements are specified in the form of . : : . k

2 set of curves on cost versus performance tharts {"Uorklbad Performance (onsequentlyaAUéd?r £his sroundrule. data base sterase capscity and
Charts™F {Szction 7.33. This format is identical to CDC's statement . 'FOinguration capobility may be inacequete for

Furthera magnetic tepe is not a configuretion
of reguiresents {iiemo fe D. L. Slais from G. M. Beaugonin. no subjecta - i e )

danvaery 17. 1974} and is used for three basic reasons: . ' 211 workloads must be structured for use of roteti
X. Eese of relating to other systems in assessing relative cost/ . 2. Uorkloads are assuned to include a combination of bath cenp
. corformence. | . . ) ; and execution. .
-2. Graphic portrayel of the intent to .cover the IPL range continuouslys ‘3. IPL peripherals as defined in Section 5.3 {Appencix B}.zre tha enly
e.g., vithout cést/performance gaps- ’ . B )

devices assumad. to include en antici ipated 2108 Data fioduis. Tharefors-
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uith respect to advances in secondary storage
1sbility of such devices may have considerable
affect the performance ranges of the-

because it is assumed that a sufficient

N-
n
w
wn
[+1]
-3
o

v
3
o
<

Pe
jo X
)
Q.

to achieve desired CP

y., Fiyz systsn npocdels are sgeci?ied.- The IPL range can be completély
ccve?eé utilizing feour equally-spacad processorsq P1-PY, and the
corresponding system modelsa S1-Sh. Configuratlons for system model
Sn incorporate one or mor2 Pn processors plu; at least one Pl
processora te include 3% configurations requiring a minimum of two

.
5
P: processers-

5. Thess curves are established for a 1979 detum. Costs applicable

and inflation are not considered.
erformance goals are based on the final report {dated

t/performance requirements study conducted

esteblished for the corresponding operating environment ’

WD[\@‘W W@W UJLFU"UMHE | '

LOCUMENT SECTION
JIPL REQUIREMENTS AMD GOALS 1 P

E\"C:TW'J‘ : r

ARSI

R YN 7.2 7.2

|

ADVANCED SYSTEMS LABCRATORY oat |
|

|

APPROVED APPIROVED APPROVED PAGE

AsL|

NCRI cDC L of v 3oof u

REQUIREMELTS FORNAT

The cost/performance requirements in Section 7.3 are spe

"a set of Workload Performance Cherts. each of vhich is assccisa éd with
.one of the follouwing operéfing environments: >

3. Commercial Multiprogramming.Batch
2. Scientific Multiprogremming Batch
3. Transaction Processing ’ -

Y. Interactive Time-Sharing

The form of these charts is shoun in Figure 7.2-3. Each chart contains

a curve. plotting performance against cost. The curve spans Lha

or

portion of the IPL range for which cost/parformence recuirenents zre

[\]]

.. _ . Each curve divides the cost/performance denain

pre

ntec acceptatle
and unacceptable reglonSa e-g.-~ the curve does not specify & lire on

which IPL models must ‘lie: Further. for a configuratien ¢

‘acceptable regions. it must only be capable of ach-ev;n_ the desired

performance level and need nct necessarily contain adequate date base

carge

storage. In other words. the curve does not imply "te LT

configurations.

Each curve is divided into a maximua of five subranges. each of

which defines the range for the corresponding IPL systes nodel {SO-3!

Each subrange is the theoretical maximum. identified by

Rar

—
=T
o=



jLeCiion - "y ony pocu e rare StChiun
} PERFORAATCE J TPL REQUIRENENTS AND GOALS R PERFORNARNCE
e S r—— T REPLACES po—— Py ——
; F ! ; [me THIS - 2 i-‘rﬂ-/.-:ﬂia 3 1:418 - IEALATES
L_x-_.:c.xvf;;—; l : 7.z (A - -}""“ el 7.c l 7.2
- DATE T
LOVAHCED SYSTELS LABC?,\[O Y 3/9/7% 1} /24/75 ABVANCED SYSTEMS LABORATORY o =5t 1. /5z
Er YA ==fo3l s
EErRNTE) VRPFRLUL PrGE . . 7PFROVED LPFAOVED ArFEGNLD FALE i
£st tcnl cnc e of 2 of U : , ASL e coc 3 57 b R

REQUIRTHENTS FOIMAT

) . To facilitate compéarison with CDC scientific environment coals
of ths curva with a peir of asymptotic lines. The latter are defined

. c 1 p iels {e-g Pn expressed in termns of processor-mensry cosis onlv. tha {olloving edcditions
nding Central Processor models ie-G-»

N
o
g
n
N
o
]
)
Qo
(&
kel
(o]

) " . . : data is provided. . e
corresponds to 3n. sxcept that PL also cornesponds to SO}: . .

) . . . s The cost/performance chart for scientific °ﬁv~rcn ant {Tigure 7.2-2%
S Mipinug Systan Cost Asvanitote {"Sn Min”}. This line specifies

contains an edditional curve not feound cn the othar charts. The

additional curve plots performance 2zeinst preocessor @nd menory costis

onlys that is. the cost of peripherels heées been remcved - frem the standard

environaent-

) . . . . : . curvea producing a second curve translsted downwerd on the creph fron
>. %n Fexinun Perfornzsnce Asvmptote {7mPn Max™}. This line establishes p Y € s 15, 3 3 2
- » A -the étandard curve.
the meximun thaoretical performance any configuration utilizing
e . . . . . A1501 the goal for best cost/performance {retic is minimum &t th2
.. the Pn Central Processor can achieve in the respective operating
o PP : point described} for each of tha systems. SO through Si. Tor scientific
envircnzent fe.g-- 1004 Centrsl Precessor utilization on user ] o ; j
’ . . . environment is as follous:
tasks}. For uniprocessing curves. the configuration contains one .
. ) . ’ R . : . Reletive Systen Processer-
) Pn {e.g-» n=1. except for Sk, where m=2}3i for multiprocessing curvess System Performance x Cost x% Momory Cost xx
four Pafs {e.g.» n=tl}- : , SO : .85 $L7.LK . % UL.B7)
There is no reauirement for the Sn system mocdel to be underneeth ) S1- 1.3 B2.7K . 51,153
_tha cost/performance curve to the extremes of its subrange. Howevers . s2 . 3.8 207K L42,LE]
) e x 3 - + . .‘ .
it gust overlap with the adjecent modelss Sn-1 and Sn+l. beneath the .83 . 9.7 341K 27b-5E3
curva. . : SY. , 2.9 o SLEK ¢ 435,225

Tach curvae eppliss to all werkloads characteristic of the operating % Relative to a CDC bHDD {CYBER 733

Avirona ies. jon 7.4 elaborates on
envirorment to which the chart applies. Section e *%x As stated in section 7.1, costs are based on Jawuaerlﬁ?S data.
“Currently observed memory costs are less than shoun for 4K chipgs. UYren

11 cerves ere established -for a 1979 datun. 1LK chips are introduced. snother 50% docreasn cver currently ohsarve

m@mﬁﬂﬂi mdj ‘J)D "\JE costs can be expected.




HEPLACES
7.2
ADYANCED 5YSTELS LASORATORY -
' 3/5/7L 11/24/75
P TEoPRLiio R RCVED FAGE -
£SLi WCRI CcSC usfu Y Af Y
FHORNAT
.FCRM OF WORZXLOAD PERFORIMANCE CHART
Y _—
= Sn+) Min
=
)
o P xX
oy o
= =
vas - - < =
B (§5\ Sn Acceptab1= e
s Recion of Existence
(=
2 Sn Hin .
~
=
S x
i =2
. =
v =~
> 1
o o
- &—-
u =
=
(el
1.0

RELATIVE PERFORMANCE {Logarithmic Scalel}

Figure 7.2-2

DY R CUGHRRIVATE

- have been plotted as.indicated for years 1580. 238} and 3S22.

DOCUNENT

IPL REQUIRENMENTS AMD GOAL

SICHON

(_-.‘.4'- ,~—,—. B

NG
T B 2 L

7.3
ADVANCED SYSTEMS LADORATOR N
AFFROVED AEPAOVED YRR B
ASL NCR| 107 2

UORKLOAD PERFORMANCE CHARTS

This section contains charts showing the required cost/perfcrmance

for IPL systems operating in each of the follouing an
1. Commercial ﬁultiprogramﬁiwg Satch . R 4
‘2. Scientific Multiprogranning Batch
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3. Transaction Processing
4. Interactive Time-Sharing
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12.6 APPENDIX F_=_ SYSTEM_MTEF_CURVES
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information about system hardware MTBF projections. The curves
have been calculated for the "Medium™ system configuratlons of
Apperaix U using projecteu inherent MIBF®s for those componentse.
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