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International Business Machines Corporation Monterey & Cottle Roads

8an Jose, California 95114
408/ 227-7100

October 22, 1974

Mr, John Wolfgang

Project Director of COMMON
NASA

Code 725

Greenbelt, Md. 20771
Dear John:

I appreciated the opportunity of meeting with you and
participating in several of the activities at the COMMON
meeting in Hollywood, Florida. I also appreciated some
of the confidences and comments which you made regarding
our activities in the 1800 area. Please be assured that
I will do my best to follow through on the outstanding
work that Al Shagory has been involved with.

I also acknowledge receipt of the Appendix A results of

the 1800 replacement questionnaire. However, I will not
take action on this questionnaire until I am advised by you
that I should proceed.

I will also follow with Messrs. Wilkins and Biehl regarding
the questions which they are following on as a result of the
sound off to insure that these are appropriately handled.
I look forward to hearing from you regarding the results
of the meeting, as well as future activities in which we"
can be of assistance.
I look forward to working with you and your associates.
Sincerely yours,
1, . _
Jaiv s vio—
W. D. Jones
Education Consultant

WDJ/ims
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international Business Machines Corporation Monterey & Cottle Roads

San Jose, California 95193
408/227-7100

April 15, 1975

Mr. John Wolfgang

Division Manager

Systems Division, COMMON
NASA - Code 725

Greenbelt, Maryland 20771

Dear John:

I appreciated very much your assistance and guidance in

my activities at the recent COMMON meeting in Minneapolis.
I know that your chairmanship of the division will enhance
the services that the COMMON organization provides to its
users, and that your direction in pursuing these objectives
will be of assistance to IBM.

It was a pleasure meeting again with you and with Dale
Preston, and I look forward to further association.

Please let me know if I can be of any assistance in the
activities.

I will copy you on my acknowledgement to Jim Deck regarding
the final report of the Future Machine Committee and will
keep you informed of the progress within our organization.
Thanks again for your assistance.

Sincerely,

. Jones

WDJ/ims
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International Business Machines Corporation Monterey & Cottle Roads
San Jose, California 95114
408/227-7100

October 10, 1975

Mr. James C. Deck, President
COMMON

Inland Steel Research Labs
3001 Columbus

East Chicago, Indiana 46312

Dear Mr. Deck:

We have reviewed the COMMON 1800 Future Machine Committee
Report. It is a very comprehensive and perceptive report.

As discussed at COMMON's last Board Meeting in Florida,

IBM has introduced products that partially address the

1800 application areas. Development work continues for
these applications. Thank you again for the valuable input
to our future product planning.

Very truly yours,
W.D. Jones

WDJ/pdp
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April 8, 1975

TO: Dave Jones, Consultant, GSD

SUBJECT: Final Report of COMMON's 1800 Project Future Machine Committee

Attached is a report prepared by one of COMMON's projects.
This report was developed from more than a year of activities on
the part of this project and represents a thorough examination of
the subject of a follow-on machine for the IBM 1800.

The 1800, as evolved, represented a real positive step toward
these demands. The evolution was the result of a joint effort
between IBM and concerned 1800 users who were members of COMMON. The
formal efforts of the TSX review committee laid much of the ground-
work for development of the MPX operating system. After a suitable
time, the MPX operating system was reviewed in the same manner. The
MPX review appeared to be somewhat in vain, for shortly after,
System/7 appeared on the scene and it became apparent that IBM
efforts were going to be in the host-sattelite computer concept.

The point is a good number of users donated their time and effort

to help ensure the future of a machine that was a good start toward
meeting their needs. No definite official word was ever received
from IBM concerning the future of a machine like the 1800. Since
that time, competition from other vendors both on the economic and
the performance fronts, has eroded the number of 1800 users belonging
to COMMON. Many of these users were ''leading edge' users ( a term
popular with IBM to denote users active in developing their system

to the utmost).

This report represents the kind of information COMMON is
willing to provide in order to help IBM to serve us better. COMMON
is looking forward to your response.

- Sincerely,

e

James C. Deck
President, COMMON
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INTRODUCTION

The membership of the 1800 Project in COMMON at the April 1973
meeting elected to have a committee examine the requirements of its
membership in the area of a replacement for the IBM 1800 Computer
system. 1In addition, at this time, it became evident that IBM had
no viable plans to effectively (performance and cost wise) alleviate
their problem of not having a process control computer replacement.
Thus this committee was charged with providing a report from the
1800 Project in COMMON to the IBM Corporation, stating the Project's
position on a follow-on process computer system.

At the October 1973 COMMON meeting a session "After 1800, What?"
was held, during which a preliminary idea was formulated about an
IBM 1800 replacement.. Following this meeting a questionnaire was
created and distributed to all IBM 1800 and System 7 installation
representatives in COMMON. Over 50 installations responded to this
questionnaire, and the 1800 Future Machine Committee reported the
results of this survey to the 1800 Project at the April 1974 COMMON
meeting,

The 1800 Project membership suggested at this meeting that a
further refined questionnaire be prepared and distributed to the
membership. Such. a questionnaire was prepared and sent to the 1800
Project membership between the April 1974 and October 1974 COMMON
meetings. The results from this survey, formal sessions at the April
and October 1974 COMMON meetings, and many informal discussions over

an 18 month period are the guiding factors for this repoxrt.



HISTORICAL BACKGROUND

Many digital computers, with proper modifications for real~time,
on-line data hardware connections could be used in the process control
environment. This discussion, however, will be limited to those IBM
machines that have been primarily and historically used in this
environment. These are the 1710 (1620), and later the 1800 system,
along with satellite (attached to a 360/370 host) and stand-alone
versions of the System 7.

The IBM 1710 and 1800 systems were supported in both software
and hardware to an extent that an extremely complex process control
application can be efficiently handled. A System 7 system, on the
other hand, is constrained (even in its most powerful configuration)
so that it by itself can no longer handle in a complex application
in a complex application in a cost-effective manner. Instead it
requires another larger machine for program and data analysis support.
As of the date of this report, the only large system with viable
software support available is a IBM 360 or 370 which results in an
overall complex that is no longer cost-effective for most process

control applications.

IMPLEMENTATION CYCLE

In all probability a machine of the level needed for process
control applications would require at least a five year development
cycle to produce a viable and reliable hardware/software system.
This means that a replacement for the 1800 should have been 'on the
drawing boards'" seven years ago, and a second generation of that

machine should be in development now. 1In addition, since IBM knew
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that they had no intention of providing relief for the 1800 user,
an accelerator package should have been made available two years ago.

This committee is not condeming the basic concept of a host-
satellite configuration, but rather the specific implementation that
resulted. Any future process‘control machine should include satellite
computing and control capability that would function as programmable
(software and microcoded firmware) "smart' data collection and control
stations. These satellites must be more cost-effective than the

current System 7.

THE PROCESS CONTROL APPLICATION

A computer for use in the Process Control Environment should nof
be limited to the generic class of pure closed-loop, open-loop, or
numeric control problems. In addition there are many applications
for the machine in the fields of lab automation and data collection.
Most of the user installations in all of these fields do not have a
large corporate computer available, cannot afford a large machine or
have a critical problem where a host machine in the control loop
would be technically infeasible.

There is a definite need for a machine of sufficient power to
handle both the process problem and the associated "batch™ and other
"job shop'" applications. Furthefmore, such a machine must have a
reasonable capability for expansion, without being totally obsoleted
in a short time frame. Such a machine does not now exist among the
computers being actively produced by the IBM Corporation.

Also many users in the process industry cannot afford the

luxury of reprogramming their entire software system every four to
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five years at the whim of the computer manufacturers arbitrarily and
capriciously adding and dropping computers to or from their product
line. These new systems must have upward configuration compatibility
and must have facilities to minimize system changeovers. The current
"'state of the art' of computer technology provides the capability
for designing such a system today, without undue problems being created.
Such a design, however, would require a unified program of continued
support to the "Process Industry' on the part of the computer manu-
facturer. A positive decision to provide such support in the areas
of hardware/software systems, field engineering, and trained system
engineers for the life of the machine will be a prerequisite for a
computer vendor to viable in the field. It appears to the users that
IBM is now in danger of losing its position in the process control
application area, if indeed it still has such a position. From COMMON's
viewpoint IBM should make a positive statement as to their future

role in the process control industry.

DESIGN POLICY DECISIONS

While the users themselves cannot make decisions for the computer
vendor, the "Process Industry"'" does require affirmative responses in
the following areas from the '"Computer Manufacturing Industry'.

* A strong commitment to support process control applications.

*# A line of computer systems designed for process application as
well as data processing applications.

* Fase of system upgrading and graduation from system configuration
to system configuration.

* A unified line of computers that are configurable in a cost
effective manner for the small user and expandable for the large user.
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* Reliability for both the hardware and the multiuser software
environments.

* Support for standard process instrumentation and the standard
EIA ASCII device interfaces.

* Negation of planned obsolescence syndrome now popular in the
computer industry.

* System software/firmware that provides reliable on-line, real-

time capabilities with continued maintenance support for the
lifetime of the machine.

MACHINE CONFIGURATION

The following discussion describes the type of computer system
that is desirable for use in a process control application. This
machine is described in terms of the ''state of the art' today, as
this is the only measurement guide available. Future technology
advances, manufacturing techniques, and cost trade~offs may dictate
a modification to the system design. The future process control
system should be designed with several goals in mind.

* High reliability and maintainability in both hardware and
software/firmware.

* Emulation provisions for preceding systems and application
software,

* A unified system capable of being easily field expanded.
¥ A supported lifetime at the users installation of at least ten years.

* Integral design of bus structure, interrupt system, etc. for
efficient on-~line, real-time data handling.

* Support of devices whose interfaces meet the actual and defacto
standards currently used by the computer industry in general and
not just those used by IBM.

* Real-time interfaces that are easily connected to various signals
and instruments.

* No crippling of the system in the original design.

* Full support of all process and data processing devices, including
all feature attachments that are available as part of the system.
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¥ Diagnostic and repair capability on-line including the software
and control program support to do the necessary backup switching.

* Compatibility between various computer languages (firmware or
software), natural input/output device operations and the mass
data structures.

Since by in large the summary in Appendix A of this report is
self-explanatory, each point in that summary will not be explained
here. Instead, certain critical points will be emphasized.
Basically, this future machine should be desighed for efficient
application in both the process environment and its associated data
processing environment. The desirable configuration for this computer
would be an IBM 370 type architecture, with optional floating point
and decimal arithmetic, better data channel structure with multiport
overlapped storage banks for memory, user access to the microcode,
and an efficient interrupt stfucture. This does not mean that an
IBM 370 is acceptablé, but rather that a subset of the 370 would be
a good starting point for the design. (For instance the modularity,
bus structure and interrupt structure should be modified.)

The data processing input/output devices available with the
machine should include all of the standard devices of this type, line
printers, plotters, card readers and punches, disks, magnetic tape,
typewriters, paper tape, etc.. All of these devices should be fully
supported in hardware and in software. Also it is mandatory that
ASCII coded devices controlled via both binary synchronous and
asynchronous communication adapters be supported both in software and
in hardware. One noteworthy device should be emphasized here:
cathode ray tube terminals for both control and operator stations as

well as interactive graphic support should be available as standard

supported devices.
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A standard feature of the machine should be a microcoded basic
control structure, with full support for user instruction and control
extensions in the microcode. As an extension of this philosophy,
optional emulators should be available for running directly IBM 1800,
System 7 and other standard machine codes that are currently being
used in the process control and data acquisition fields.

The userxr application should be of prime importance in the
operation of the machine, to guarantee this end the machine should:

* Have a monitor and problem state, along with core storage
protection, to guarantee operation of the executive system.

* Have built-in support in the software systems to guarantee
multiuser data file and program area protection.

* Provide backup and maintenance capability on-line as the
process is under control of the system.

Process input/output devices shall be available and fully sup-
ported in software and hardware. Typical devices of this type should
include digital input and output, pulse counting and transmission,
analog~to-digital and digital-to-analog conversion, thermocouple inter-
faces, etc. All of these devices should be installed by simply plug-
ging in a control card and input/output cards in a standard cage, and
adding a software support routine to the system without a major re-
system generation of the entire executive.

The basic software system for the machine should permit effi-
cient "batch" usage of the machine, with fully implemented compilers,
optional job accounting, efficient tailoring of the executive for
the particular machine configuration, and standard application

packages.




CONCLUSIONS AND RECOMMENDATIONS

First and foremost, the IBM Corporation must make up its mind
if it is going to remain in the process control business and notify
its users of this decision. Secondly, assuming that IBM has decided
to remain in the process control business, it should "bite the bullet"
and admit that they do not now produce as an active machine in their
sales line a cost-effective process control or lab automation machine.
The '"users' are tired of being coerced by IBM to take either one of
the present System 370 or the System 7 in any form as an IBM's
answer to the users problems in process control applications. By
now this should be obvious, if for no other reason, by the lack of
sales to this type of user. Thirdly, design a machine that from
ground base zero is configured to support real-time data acquisition

and control problems.




APPENDIX A4
RESULTS 0F THE 1800 REPLACEMENY QUE STIONNAIRE

THIS APPENNTX SUMMARIZES THE BESULTS OF THE 1800 2rot ACEMENT
OVESTINNNATRE,  SOMF 140 OHESTIONNATIRFES WFRFE SENT NUT M FARLY JULY
ANDY 39 WERE FOMDEETED ANMD REYURNED,

AN THFE RASTIS NE THFE AUFSTINONNATRE CIRCHULATED AT THE DENVFR
MEFTING IN APRTL,, CUSTAIN ASSUMPYINNS AS TD RFSTIREN MACHINE
FFATIIRE S WFRFE MANF, THESF ARF SUMMART IV TN THE SASSIMENY SFCTINN
Y FACH GFMERAL ADEA NF HARDWARE, FIRMUARE MR SOF TYARE FFRFATURES,
THE PESINTS F THFE ACTUAL QUESTIONNATRES AQF RaUSENTENR AS A
TAORHMLATINN NF THE NEMRFR OF TIMES THF SELFCTFD ANSUWER WAS (CHOSEN RY
THE RFSPOANDENTS ., FOR CFPTAIN NIFSTINNSG, A NEW CATFONRY WAS
COREATEN—-NM ANSHWER, THIS WAS CDOUNTED ONLY TF NONE OF THE CHOYICFS
FO0 THE DARTION AR NUESTION WERE SELFCTED,

ENR THE OQURESTIAONS TN WHICH A NMINTMIIME R PYMAY TRUMY YWERE TN RFE
SIVEN, THE RYSHHL TS ARFE TARULATED FNR EACH MYALIIFY SELECTED /GIVEN
RAY TuFE RFCSPMNDENTO, FOO OEXAMPLE, TN MIFSTINN 18, TFN (1N} SERSOMS
SAIN THE MINTMOM MERN2Y ST7F SHMAL D AF 32 KARYYFS, DHESTIONS 1R,
2Ty Ny BT TR, BT, 40y 41, 4T AND 48 WERF MHANDL ED TN THTS FASHINN,
THFE RESHL TS DWW THE TABULATION ARE ALSTY PRESENTFD AS A HORT ZOINT AL
BAR GRAPH ENR FACE NF YTISIAL CNMBARTRNN,

T YOUD AASTC INSTALLATTOM T15:
A, MANUFANTUHRING MR CHEMICAT PROCFEFSS CONTRNL
ROXUAAAXXX
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T4 XAXAXAXXEXAANY
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T XYMAXXX

F, DNYHER (PLTASTE SPECIFYY
10 YXAFAXXXXX

MICLEAR PNOWER PLANT NATA ACQUISTTION AND MONTTOR,
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MIS AT NTL RETIMFRY

CIVIL ENRINFERTING

MANTIFACTURTNG AND DISTRIRUTION

GAS AND FLFCTRIC UTILITY

FLECTRIC OTTLITY MONITOPTNMG AND CONTROL

L FTIFLD PROCFSS CNNTRMN

FLECTRIC DTYLITY

S, NAVEINMENT - {NASA)Y
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2. DY YN} PSE THFE BPANCESS CONTRENL FRATURFS AFFNRNED BY THF 18007

YFS ZRONNAXKNE XXX AXAX AKX XAANNAX
MO POXEXXRXAX
N1 AN SWED 2 XXX
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NO 17 AXXXAXYEYAXAX
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XXX
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A. 1 N
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2 N ¥N NESTIRE UJSFR CHANGARLFE MICRDOODE?

*
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5 % XXX
6 B OXXXXX
B 5 ¥XXXX
10 2 %X
12 A XAXXXY
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17 1 X
26 3 YXX
N ANSWER 2 X
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FAR THFE ARNVYF 22 SYSTEMS, THF AVFRARFE PURCHASE CNST WAS $241.4
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PRICE,
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FNAR THF ARNYF 13 SYSTEMS, THE AVFPAGE MONTHLY RENTAL 1S $9,.863K
P $3R5,20K FAR THE SAME ASSUMPTYON,

NO ANSWER Tn FITHFED pART
? XX

FOR THE ARNVE &40 SYSTFMS, THF AVFRAGE PURCHASH PRICFE YAS
$306.12 NR £7,A5K PFR MONTH,

4R, WHAT WNUILD YOI ARFE WILLING TN PAY FN2 AN FOUTVALFENT (A1 THDUGH
FACSTER AND MNRE UP—TA-DATFEY YFRSINN NF THE MACHINE ¥yNil JUST
SPFCIFIFN?
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FMR THE ARMNVE 18 SYSTFEMS, THFE AVFPAGE PURCHASE PRICE DFXIREN
WAS £207,.722K NR £5, 12K BER MOANTH,

C/MONTH
4.5 1 X%
¢ 7 XX
<R aK 1 X
T® 1 X
a7 Xy
I 1 ¥
106 3 XXX
A—14% 1 X
172K 1 X
17-18% 1 X
156 7P XX
18K 1 ¥

FOR THE ARTYE 17 CSYSTFMS, THE AVERAGE MONTHLY RENTAL DESTRED
WAT €9, 74K NR &390, 40K PURCHASE,

NN OANSHER TD F{THER BDART
B OYXYXXY

FAR THFE ARNYE 35 SYSTEMS, THE AVERAGE PLRCHASFE PRICF DESIRED
WAS $£794,10K NP &7 40K PFR MNONTH,

H, ﬁt ?HQM?QQ!\; 10"‘@5—?‘@
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1800 Replacement Commlittee
1800 and Sys/7 Projects of COMMON
9 Qctober 1973

ATTENTION: '"Sensor-Based"'" COMMON Members

The "After the 1800, What?'" session at the Atlanta COMMON
was very well attended hy both users and [BMers, The peneral
consensus was quite clear: By the next meeting In Denver a
formal report should be prepared telling IBM what COMMON
members involved with data acquisition and process control
require in the 1800 follow-on system,

In order to accomplish this feat we must ohtain some
basic information from the membership and form a working com-
mittee right away. So, please, if your installation is at
all concerned with sensor-based activities, take a couple of
minutes to fill in the attached questionnalre and return it
to me by the end of this month,

MAILING ADDRESS: Philip A, Thompson
Princeton University
Plasma Physics Lab,
Princeton, NJ 08540

COMMON No. _ Name of respondent
Company
Sensor-based application
Sensor-based computer configuration

Following 1lne if different from above computer:
Computer for program preparation data analysis

Future plans:
Major expansion of sensor-based computer & when?
Replacement of your sensor-based computer & when?

Lovalty to IBM: Any replacement of present system would -~
a) have to he IBM __, b) be non-IBM only if significantly
better __, c) be considered from any vendor d) probably
be non-IBM __, or e) not be IBM __,

F—

Committee participation: Would you be willing to -~
a) fill out a lonyg questionnaire on 1800 replacement?
(You may include ideas for inclusion in questionnaire on the
back of this sheet.)

b) work on preparation & Interpretaion of questionnaire? ___
¢c) come a day early to Denver meeting and help write the
final draft of the committee report?
d) meet some week end In February or March (probably In the
Washington DC area) to write the draft of the report?




—~

1800-REPLACEML..f QUESTIONNAIRE tj>/

e e Please answvier ves or..no on the features and rive

values you desire for other questions, Additions an- (%év”kf(}{:f:;//

cormments should be put on back of sheet

e 16, 18, 24, 32, 36 (other) bits per word?.
. What memory speed?
e g @ iUmM core size? R
. How much faster ovoral] spopd than 18007
.» . Protection by word, pase, or fence?
. Hlultiple sets of registers for rapid context swltchnny
.{a. la Sys/7)? » e
. How many registers?

— o Auto incrementing.and _decrementing. registers? — R

., How many general=-purpose repisters?
. Instructions. a.super-set of present. 18007 . ..
. Register-to-register instructions?
e Imiediate instructions (operand is data,. not address)? .
. Floating-point hardware?
oeeeedd@rAVAre. Vectoring of Nt errUP LS 2 o e e =
. Relocation hardware?
s Bcatter loading? ; e e
. Domand pasing (v&rtual mcmory)?
e Stop=on=-address debug feature (a 1a Sys/7)? . o
Cold start from ROM?
e—epddicroprogrammed..processor..for.special..functions (e ., oo
FFT)?
10P's for DMA {rather than cycle stealing)?
. Front-end processors?
. Separate card read and punch? ‘
e g FAS LR -Ccard-reader? e — e e e o e i e st = e+ e e e
. Maximum amount of l:sk storaye? ;
-« 1000 -1pm, -caps & lower-case printer? . ..
e Standard. logic levels for digital /0?2 {TTL?)..
. Faster analog-to-digital converters?
iy PrO e ammed..gain--for--A/Ds? - RN -

. Sample/bold per channel and prOVrammable clock|ny7
.Faster.digital-to-analog converters? o mmae cee

. qu]atlon of 1800.MPX?2..
. Easier SysGen?
g O 0-EQU~tunable-system-routines?

. T instead of HMFT?

—e..Routines .for converting 1800 software to. new .system?.. .. ... ... .. ..

Full FORTRAN 1V.with Purdue extensions? R _— e e et e e

. Optimizing compiler?

v FORTRAN - arrays backwards - in Cor el o i e e e e mmm e e

. Glohal COMMOM pool (a la /IMSKEL/)?
e hat. . other languages (such .as. Rasic, APL, PL/1Y?2 ... . . . ...

reen-HT gh=speed connection to minicomputers (Sys/2, etc)? o s e e

. Telecomnunications support?
g T Y- sUPPOr - e Mlax imum - number-of-—1ines? - — -

. Time sharing in background?

//.ehdwmw;WMwmwwwh,u.“MA,MMW."WW.W,WWWWWwwWWMMH«w
// end
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190C PEPLACEMINT OUESTTONNMNATRE

THIS MYESTTIONMATYE IS AFINS SENT T v RY THE nOaMany 1390 PFOLACEMENT
COMMITTLE
THOICATED TO US THAT TPRM IS OQUITITE INTERESTEND N QU7 COMMENTS S0 WE

REEN

BAGFE yne
RETUPN 1T BY 19 JULY TO:

SO THAT WE CAM IRVELOP A POSYTION STATFMINT FOR TRY, IT HAS

TN GIVE THIS DUESTINNNATRE YOUR IMMEDTATFE ATTFENTION AND TO

NOMALDY COLDFEN 00 HENPY THOMBSON

DEPARTAINT OF MANAGEMENT

HEALTH AND HOSPTITALS GOVERNING COMMISSINON 0F COOK COUNTY
1900 WEST PLLK STREFT ’

CHICAGH, TLLINNTIS 60512

1« YDOUR BASTIC INSTALLATION [ES:
A. MANJFADTURING OF CHEATCAL PROCFESS CONTRMY R, RIESFARCH AND
NDEVELOPMENT Ce FDJCATION i, MEDICAL APPLICATIONS Fe OTHER

{PLFFASE SPETIFY)

7.

NA YO USE THE PROCFSS COAMTREOL FFATURES AFFOARDED AY THE 18002 YFS NO

ASSUMED ¢
ARTTHMFET IC, HAPDWARFE TIMFERS WITH A RANGE OF 5 MICRNSEC, TO 1 SECOND,
TNCREMENTIMG REGISTIRS, HARDWARE INDEX REGISTERS, INTFGER A ITHMETIZD
INCLURNING MULTTIPLY AMD DIVIDE, NOTIONAL FLOATING PNINT PRACESSNOR WITH
INSTPUCTEONS, OPTIONAL NECTMAL ARITHMETIC WITH INSTRUCTIONS,

AT

CENTIRAL_PZOLESSING_UNITY

MAZAINE CYCDLE TIME LESS THAN 1 MICROSECOMN, 2'S COMPLEMENT

3. ARCHITECTURF SHOULD 3F

A.FIXED RFGISTFP ORIFNTED R, GFNFRAL FGISTFP NRIFNTED,

4., NUMRFR OF PEGISTERS?

5. DD YDJ FAVAR A SFT OF ORTVILEGED INSTRUCZTIONS ( J. F. MONITOR QP

SYSTEM STATF}? YES NO

(‘)‘
Fo

C'

ATRD LENGTH (8TTS)7? A, R e 12 C. 16 - D 74
32 Fe ODYHER ____ ______
MUMBER NEOTNIEX PEGTSTERS? AL ] BRe 2 Ce 4 Ne. 8

YN NESTRE USER THAMNAARLE MICROCODE?  YES NG

DOYOU PEQUIPE AL 1IN0 PMJLATIOH Py, SYSTF4Y 7 EMULATION

ROATH

Ne OTHER

DAGE 1
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MEMOL Y

ASStMEN  NN2T (JART FTC, ) ARD/0P YOLATILE MEMORY (MOS, ITC,), O1PTIONAL
VIPY JAL MEMORY, ‘

10.  MEMNPRY SYZ7F (KAYTES)? MIN _____  _ MAX _____

11. INCRFMENTAL FXPANSINON ST7E (KRYTFS)? A, 2 R. & C. 8
D.e 16 F. 22

17, HOW MUCH HIGH SPEFD SERATCH PAD MEMORY NI YOU PRONTRE?

A. O R, A WIRDS (. 16 WORDS D. 372 WORNS

Fo MORF

13. DI ¥3U REQUIRF RYTE ADNPESSING?  YES NO

14. STORAGE PROTECTION? A, NONF B.  PHYSICAL PAGE C. PROGRAM PAGE
Do LIMIT REGISTER STACK E.  SINGLE WORD W/ PRIVILFGED TNSTRUCTION

o o . o S . o

ASSUMED:  THIS MACHINE WILL HAVFE PPOCESS AND PROGRAM {EXTERNAL AND
INTERNAL)Y INTERRUPTS,

15. NUMRFR OF INTFPRUPT LEVELS? MIN o MAX _ S

16 DI YIJ RFQUIRE MULTIP_F NEVICES PFR LEVEL NR DENICATFED LOCATIAN FOR
FACH DFVICE?  MULTI DEDYCATED

17. N0 ¥Y3U REQUIRF FULL SENSF OF TMTERRUPT STATUS AND MASKING VIA
SOFTWARE?  YES NO

IR, DO YJU DESIRF SOFTWARE CONTROL DOF NDEVICE ASSIGNMENTS?  YES NO
INSTPUCTION SFT

ASSUMED:  STANDARD AND, StpR, M3L, DIV, AND, OR, XNP, 0AP, LDGICAL SHIFTS

{SINAGLE AND DIAURLF REGISTER, RYCHT, tFEFT, AND ROTATF), RYTE SWAPS, FULL

ARTTHMETIC SHIFTING (STGN EXTENSTONSNORMALTZATIOM), BIT TFST, BIT SET,

REGISTER MODIFY £ SKIP, TONDITIONAL BRANCH DM PEGISTEP CONTFNTS, INDEX

REGISTER LODP CONTROL, I/0 TEST, /0 INFTIALYZATINON, FULL STATUS SaAve,

19, DO YOU REDQUIRE RYTE MANTPULATION?  YES NO

20. DO YDU NESIRE MHLTI-REGISTEP 10AD £ STORE?  YFS N

?1. TEXFCUTEY INSTRUCTTIIMN?  YFS ND

P AGE ?




ASSUMED:  DISPLAY OF ALl PFATISTERS, TRACF, ANDNPESS TRAP, CONSOLE RFADABLE
SWITZHES, MANUAL CONTROL NF T/ NEVICES FROM CONSOPLE, INSTRUGTION
EXFCUTTON FROM CONSPOLE SATTCHFS, NPERATNRS CNNSOLF CAN BE TTY, CRT
NISPILAY , OR TYPEWPRITFR,
22. CONSOLF INTERRUPT? YFS \J)
23, VARTIABLF SPEEN INSTRUCTION FXFCUTION?  YFES NO
2%e  MANIJAL MODIFICATION NF CORE?  YFS NO
25. DISPLAY MACHINE STATE 0N CONSOLF?  YES NO
26, TPL FROM CUONSOLE? YES ND

INPUT/NUTPUT
ASSUMED:  STANNDARD CONF FNP AlL DEVICFS (ASCIT), AUTOMATIC IPL, IPL
DEVICE YFEASSTIGNA3LF FROM CPMSOLE SWITCHES, FULL REGCOVFRY 0N POWER FATL
AUTN-RESTART
27. HIW MANY DMA OR CYCLE STRALINS CHANNELS?
2%, DO YOU DESIRF DISTRIRUTEN PERIPHERAL PRNOCESSNRS?  YES N
29. DO YJU DFESIRE T/0 T MULTIPLE CORF BANKS TNDFPENDFENTLY? YFS N0
30. HOW MANY TTY COMPATIRIF NEVICES SHOULD BFE SUPPORTABL E?
MIN MAX

31. DO YJU NEED (THECK ALL THAT APPLY)? ~0GR- —PLOTTFR- -7 TRACK TAPE-
-0 TRACK TAPF- —DJAL DFMSITY 9 TRACK- =PAPER TAPF READIR- —HIGH SPEED
PAPFR TAPF READFR— —PAPF? TAPF PYUNCH- —HIGH SPFFD PT PUNCH- —CRT
INTFRACTIVF GRAPHICS TFPYINALS-

32, LINS PRINTFR SPCEN? A, 300 LPM B. 600 LPM C. 1000 LP4
23, CARD READFR SPFEN? A, 200 CPM B. 300 CPM C. 600 CPM

34, SEPARATE CARD PUNCIT?  YES NO

35, TOTAL DISK STORAGF [MFCARYTES)? A, UP TN 10 R, 10-50

C. 50-1C0 N, 100-1700 F. MORFE

DAGE 3
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264, DISK ACCFSS T.IME? A, 10 MSEC B. &0 MSIC . 150 MSFC
D. 500 MSEC

37, COMMUNMICATIONS ADANTED?  RISYNC-MIN __ wAY
ASYNT =M N MAY

38, A/D BITS=-MIN ____ MAX

SPEFEY-MIN ___ MAXY CONVERSTONS PEFR SFONOND
29, D/A BITS-MIN __________ MAX ————

SPEEND-MIN __________ MAX CONVERSTIONS PEP SECOND
40.  NUMBFR A/D POINTS?  MIN _ MAX o

41, NUMREDR D/A POINTS? MIN MAX

42, D ynu REOVIRF: A, SAMPLE £ HILD PFR INPUT | INF Be
PROSRAMMABLF SAIN C. ROTH De NEITHER

43, DO YW REDMIIRE? (CHECK ALL THAT APPLY) -PARALILFL DIGITAL OUTPUT-
-DARALLFL DIGITAL TNPUT- -FCO DUTPUT- —PULSFE DUTPUT- —~COUNTER TNPUT-
=SYNC & READY FNR EACH S20UP N POINT- —REMOTE MICPAPRAOGRAMABLE PROCESS
[/70 STATIONS~ ~STANDAPD L AR IMTRUMENT INTEIFACLF- —TISOLATED INTERFACE {EG.
OPTICAL COUPLING)= =TTl COMPATIBLE INTFRFACFS~ -MECL INTERFACE- -MDS
[INTERFACF~ —CONTACT CLDSURFE INTFRFALF~- -RELAY DRIVFARS- ~RIDIARECTIONAL 1/0
CRIWIPS— ~MINTCOMPUTER INTFPPFACF—- —-CARLF DRIVERS £ RFCEIVERS~ .
-DIFFERENTTAL INPUT-

ASSUMED:  PRIORITY DPIVEN SYSTEM, BETTER SYSGEN TAYLNRING 0OF SYSTEM,
NONORNCESS 1/0 SPONLING, STAT PACKAGE, SCTENTIFIC SUPRMAUT INE PACKAGE, LAB
AUTOMATINN PACKAGE, DPTIANAL BATCH J0B AZCOUNTING, 1/0 DFVICF ASSIGNMENT
AT RUN TIMFE AND RFASS IGNMENT DJURING EXECITION, A MORE COMPREHENSTVE (/D
DFVITE UTILITY PAZUAGE, OPTIMIZING COMPILFRS, MACRD ASSEMALFR, FULI
FAPTRAN IV IWITH [/0 CNMPATIRILITY,GLOBAL COMMON., AND PROCFSS ROUTINES).

44, DI YOU REQUIRE?  {(CHACCK ALL THAT APPLY) —RBATCH SYSTEM— —TIME

SLICING- ~MULTIPRAGRAMMING- ~FILE MANAGEMFNT SYSTFM- -PL1- ~-APL- —-RASIC-
~INTERACTIVF BASIC—- =SNORQOL- -SIMULATION LANGUAGE- ~COROL- -ALGOL -
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SIALLATION

ASSIMID T SHMATLTR DHYSTICAL ST7F THAM 1800, FASILY FIFLD INSTALLED
APTTIINS, MIANULARY HARDWART | H¥SH4 FFILTARILITY,.

45, DO YN REQUIRE?  {CHECK ALL THAT APPLY)-SFLF CONTAINFD CUODLING-
~BACC WP DBOWFR SYSTFM- ~TIIPN KEY SYSTEM INSTALLATINON-

DLAGNOSTICS
49. DO YDU REWIIPE?  {CHFCK ALL THAT APPLY) -ONLINF DTAGNOSTICS LINDFR

THE OPEPATING SYSTrM— 11D SYSGFEN OF NTAGNDSTINS - —-MANUFACTHURFR TRAINING
FOR YNIR SERVICF PERSANNEL - -24 HAUR NANCALL MATNTINANCE Ay 3 M-

47, WHAT IS THE COST 0OR MONTHLY RFNTAL FOR YMIR PPFSENT SYSTEM?
¢ nR 4/ M0

48,  WHAT WNULND YO 8F WILLTNG T PAY FOR AN FOUTVALFNT [ALTHOUGH FASTER
£ MORE UP-TN-NDATEY VERSTIN NF THE MACHINE Y3} JUST SPFCIFIFD?

$ Or /74N

—————— - -1 —— e e o o

THANK YIS,

THF CNMMaON 1800 RF“LACFQFMT COMMITTEF
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