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SIG/SIC FUNCTIONS 

Information processing comprises many 
fields, .and continually evolves new 
subsectors. Within ACM these receive 
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Interest Committees (SICs) that function 
as centralizing bodies for those of 
like technical interests ••• arranging 
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MEMBERS 
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between designers and design 
tasks, 

2) provide design documentation, 
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simulation, 
4) control manufacturing 
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CHAIRMAN'S MESSAGE 

Charles E. Radke 
At the ACM Conference in San Diego on November 11, WORKSHOP ON DATA BASES FOR INTERACTIVE DESIGN: 
1974, a handful of officers and interested SIGDA 
members discussed some problems facing SIGDA; but 
more important, we listed the ooportunities within 
SIGDA and ACM. For once, the oroblems were few 
and the opportunities many. 

NOMINATION AND ELECTION OF OFFICERS: 

I have appointed a nominating corrunittee headed by 
Dave Hightower along with Steve Krasner and Don 
Humcke. The tenn of the oresent officers expires 
the end of June. Your oarticular innut and con­
cerns can be sent to Dave Hightower. Your chance 
to vote comes in early 1975. 

ACM 1974: 

Those who attended had an onportunity to hear a 
variety of good oaoers and become stimulated under 
lively discussions. SIGDA had two well-received 
sess i ens in San Di ego: ( 1) Data Base Syqems for 
Design Automation Support, (2) Design A•. 1ation 
in the University. 

ACM 1975: 

Next year's ACM Conference is scheduled for 
October 20-22, 1975, in Minneapolis. What kind 
of sessions should SIGDA have? Do you have any 
suggestions? Any paoers? (For submitting, us.e 
the fonn found elsewhere in· the News letter.) 
Some suggestions orooosed at the SIGDA meeting 
were: 

1. Aids for Data Base Design 
2. Design Methodology 
3. System Specification Languages 
4. Design Languages 

At the SIGDA meeting it was pretty we11 agreed 
that SIGDA sessions at the ACM Conference should 
be directed toward the mainstream of ACM and work­
shops be used for more soecific areas of DA. Your 
input is being solicited. 

LECTURESHIPS: 

Each year lecturers are appointed by ACM to talk 
to local ACM chanters around the world. ACM has 
asked the SIGs to submit names for consideration. 
Here is a prime onportun1ty. 

DESIGN AUTOMATION WORKSHOP (12th ANNUAL): 

The well known and popular DA workshon partially 
sponsored by SIGDA wil 1 be held 1n Boston on June 
23-25, 1975. The ca11 for papers is out; are your 
abs tracts in? 

A workshoo, directed at graohic and other tennina1 
use in design and the management of design data, 
wi 11 be held in Waterloo. Ontario, Canada, 
September 15- 1 7, 1975. Here SIGDA joins SIGGRAPH 
(SIG on Granhics), SIGMOD (SIG on Management of 
Data), and the University of Waterloo to attack 

an area of growing concern as DA grows within in­
dustry. 

WORKSHOP ON COMPUTER HARDWARE DESCRIPTION 
LANGUAGES: 

This workshop is directed at those parti~ularly 
concerned with system specification and general 
design languages used in the designing of digital 
processors. The workshop was first held in 
Rutgers University in 1973 then in Dannstadt, 
Gennany in 1974. On September 6-7, 1975, the 
third workshop will be held in New York under 
joint sponsorship of City College of City Univer­
sity of New York, SIGARCH (SIG on Architecture), 
Computer Society (Technical Committee for Com­
puter Architecture), and SIGDA. 

SIGDA NEWSLETTER: 

As you have noticed we have been meeting our com­
mitted publication schedule. At a meeting held 
in Denver at the DA workshop, many attendees 
requested regular publication so they could get 
letters and notes published. Here is your .Qlll2Q!.­
tuni ty to let others know about your work and 
concerns. Do you have a brief article but you 
don't want to go through extended refereeing? If 
the item is reasonably short and in camera ready 
form, we'll consider printing it in the next 
issue of the Newsletter. 

What is your involvement? The Special Interest 
Groups of ACM have been developed for the devel­
opment and advancement of your special area of 
interest. SIGDA provides you with many oppor­
tunities. 

You, I am sure, have something of interest to 
others in SIGDA. Maybe you don't think so, but 
we and others do. I suggest you jo.t down an 
outline of what you might say, aporoach your 
management for approval, discuss with your local 
neers, and work up a paper to present, a note for 
the SIGDA Newsletter, or a brief article .for the 
Newsletter. 

Take the opnortunity; we would like to hear 
from you. 



FR()! THE EDITOR 

This issue contains several announcements for meetings which have already been held. These were 
received too late for publication in the last issue and have been included for reference. I will.gladly 
publish relevant meeting notices in the very next issue following receipt, but that's the best I can do! 

The deluge of papers promised to the newsletter at the Denver DA Workshop has not materialized. 
Once more--we welcome working papers, project reports, meeting reviews and· other material which might 
be of interest to SIGDA readers. A~ i.nformal exchange of ideas is being encouraged by Dave Hightower 
in the Forum (page 29). 

As can be deduced fran contents of the last few issues, the infJux of paper and book reviews has 
been less than overwhelming. If you've read a good (or bad!) paper lately, why not let the rest of the 
group know? If you have any suggestions for improving the newsletter, please let me know--this is a· 
very informal publication! 

Rob Smith 
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1974 DESIGN AUTOMATION WORKSHOP 

CONFERENCE 'REPORT 

BYD. J. HUMCKE 

Page 3 

The 11th Annual Meeting of the Design Automation Workshop was 
held in Denver, Colorado, U.S.A., on June 17-19, 1974. Attending 
the conference were 300 representatives of university, government 
and industrial communities from Canada, France, Germany, Holland, 
Italy, Japan, Sweden and the U.S.A. Forty-six technical papers 
which encompassed the Design Automation discipline of six coun­
tries were presented during the three-day meeting. 

Design Automation in the context of this meeting is the use of 
computers as tools which aid in the design process. It is often 
extended to include areas such as testing, simulation and certain 
segments of manufacturing. These areas are frequently referred 
to by synonymous terms such as Computer Aided Design (CAD), Com­
puter Aided Manu~acturing (CAM), machine aids, automated design, 
automated draf.ting, etc., and comprise portions of potentially 
totally integrated systems. 

It is the purpose of this workshop or conference to provide a 
forum whereby developments in the field of Design Automation can 
be presented and discussed. It is the aim of this workshop to 
improve and expand the quality and quantity of Design Automation 
developments. Because of the breadth of subject matter, the 
three-day program has been arranged so that technical papers are 
presented concurrently in different disciplines of Design Auto­
mation. For some attendees with broad backgrounds there can be 
conflicts, but for most attendees there is something of interest 
throughout each day of the meeting. 

Tutorial sessions are presented each day surveying the "state­
of-the-art" of one of the areas in which technical papers will be 
presented during that day. The main purpose of the tutorials 
is to provide a broad background for the uninitiated in a 
particular area of Design Automation. This year, tutorials were 
conducted in partitioning, data base design, simulation and test 
generation, and interconnection. The tutorials are conducted 
by members of the discipline that have made recognized contri­
butions to these fields. 

Common interest groups convene after each day of formal presenta­
tions to informally discuss, in greater depth, the information 
and ideas presented throughout the day. Discussions involve such 
topics as circuit design, packaging, interconnection, testing, 
simulation, architecture, mechanical or whatever topic is of 
common interest to a group. It is at these meetings where 
innovation takes place. 
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The program this year was highlighted with a Keynote Speech by 
Dr. Steve Lukasik, Director of Advanced Research Projects Agency, 
U.S. Department of Defense. Dr. Lukasik's speech cited some of 
the current problems resulting from the use of computers, where 
we are going, what we may see in the future, some of the problems 
we may face and what can be done. 

The current problems he cited were: (1) the privacy (and 
accuracy) of information in large data bases, (2) the reliability 
of hardware and software, (3) computer crime (of software and 
data), and (4) the inadequacy of current input/output techniques 
such as the use of alphanumeric terminals. Next he cited that 
what we are going to see in the near future are faster computers 
with larger memories, and a decline in the cost per executable 
instruction. Further in the future, we will find that computers 
as we know them today may disappear. They will either be absorbed 
into a product of some kind or will be available as very large 
systems which will be utilized like power s~ations. Dr. Lukasik 
stated that one of the problems we may face in the future is that 
computers wil~ solve problems in such unorthodox ways that we 
will suspect the objective of the solution. For example, one 
might question if the optimization of the·solution is oriented 
towards man or oriented towards the machine. Finally he cited 
some ways that we may prevent this from happening: (1) keep some 
information out of the computer, (2) maintain a working knowledge 
of the machine, and (3) restrict certain individuals from access 
to the machine. 

The technical program consisted of 14 sessions with three or four 
papers presented in each session. Each presentation lasted 
approximately 20 to 25 minutes followed by a 5 to 10-minute dis­
cussion period. Some sessions were concluded with a panel discus­
sion in which all attendees were invited to participate. 

The first session consisted of presentations in the area of Large 
Scale Integration (LSI). A system approach to LSI design employed 
in Japan was described starting from logic description, and pro­
ceeding through placement, routing, artwork, and test generation 
utilizing an on-line graphical display. All functions operated 
from a common data file. Another presentation emphasized a 
production-proven IC design rule checking function which performed 
prescribed or user-specified physical description checks such as 
conductor width calculation8 and clearance checks. 

Session 2 was one of two Graphics sessions consisting of presen­
tations utilizing interactive graphic techniques. A presentation 
on the computer-aided process design and simulation for the 
forging of turbine blades pointed out the material savings that 
can be achieved through the proper design of molds using interactive 
graphic techniques. A description was given of an interactive 
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graphic system built from hierarchically-structured functions 
such that any subroutine along with the subroutines it calls 
can be removed without upsetting the functioning of any other 
chain in the program structure. 

Session 3 covered topics in the area of circuit partitioning. 
An approach to the circuit partitioning problem utilizing inter­
active graphics to combine aspects of both an automated approach 
and a manual approach was described. It was stated that the 
results obtained are better than those obtainable by using 
either approach independently. A state-of-the-art survey of 
topological methods for solving the circuit layout problem 
was presented followed by a more detailed description of one 
model which allowed pin and gate assignment as a function of 
the layout. Finally, a technique was described which initially 
orders circuits according to a scoring mechanism and then uses 
a 2-stage interchange technique to arr~ve at a final partition. 

Session 4 was the second session on Graphics. The first pre­
sentation described an artwork generation system for integrated 
circuits and printed wiring boards which utilized digitizers, 
interactive graphics, plotters, a design rule checker, and a 
pattern command program. This was followed by a description of 
an investigation that was made into automatic visual inspection 
systems for electronic assemblies. Three major phases were 
researched: scanning devices, software algorithms, and possible 
computer systems. Finally, a program and the associated com­
mand language for controlling automated mask analysis was 
described. 

Session 5 covered the area of Documentation Systems. The docu­
mentation of schematics was described utilizing a system which 
provides the automatic placement and routing of circuit elements. 
Along with a 33 percent savings in cost, a shorter publication 
time and earlier start of the publication effort was cited. 
Other presentations on a printed wiring board and minicomputer 
design and documentation system described total design systems 
which yielded design documentation. The total design system 
approach appeared to be a main theme of the majority of the 
presentations that were made at this conference. 

Session 6 covered the area of Test Data Generation. A descrip­
tion was given of how the data files of a series of programs 
which were developed over the years to completely .automate the 
test· cycle were combined. The output of th.ese programs were 
a test deck for card driven test equipment accompanied by a 
listing of detected or undetected faults. In another instance, 
programs for test generation, fault simulation, and test mini­
mization for combinational switching circuits which formed a 
special strategy directing the choice of a test set were described. 
The object is to minimize the number of tests required for the 
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detection of logical faults. Finally, a new algorithm for 
test generation for a sequential circuit with at least 1000 
logic blocks was discussed. It is based on special values 
expressed in boolean vectors, their logical operators, and 
three basic theorems. · 

Session 7 on Function Design Techniques covered a variety of 
Design Automation techniques. A program which translated a 
purchase order for a computer into the required set of hardware 
and software components was described. A comparison of force 
directed placement techniques was presented. A method for 
modeling any two conductor transmission lines in terms of a 
SCEPTRE transient analysis program was described. A paper 
which critically analyzed the software development process was 
presented. Finally, some speculation on the future of Design 
Automation was presented. The speculation covered the areas of 
descriptive languages, partitioning, placement, routing, test 
generation, the data management system, and the effect of 
making logic or hardware changes. 

Session 8 consisted of presentations in the area of· Design 
Automation in the architectural field. Papers were presented 
on topics covering the planning for a new town, the generation 
of maps and a computer-aided land use study incorporating 
techniques by which site evaluations could be made with respect 
to land use. _Finally, an experiment to replace the iterative 
computation approach with an interactive approach to an 
architectural design utilizing four basic interactive functions 
was described. 

Session 9 covered topics in the area of Simulation. A report 
was presented of the problems enco.untered while functionally 
testing LSI gate arrays in a production environment. Some 
solutions which were being implemente~ to overcome these problems 
were offered. A presentation was made on techniques which were 
implemented for timing analysis and termination of fault-
induced activity within an assignable delay digital fault 
simulation environment. 

Session 10 covered s6me more General Applications of Design 
Automation. The Maritime Administration uses computer-aided 
techniques in ship design to meet its responsibility to asstire 
that the prelimiriary design of ships meet design criteria such 
as speed and cargo capacity while insuring safety by answering 
such questions as "Will it float?" A descr;iption of a real-time 
minicomputer system for sign design, stencil making, payroll 
and timekeeping, file management, font design, maintenance, 
and hardware diagnostics was presented. 
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Session 11 included topics on the subject of interconnection. 
A paper was presented describing an iterative method of routing 
which tries to avoid crossings and path adjacency while simul­
taneously controlling path length. Described is an improvement 
algorithm which reroutes portions of the board in order to 
complete the routing. Another presentation discussed a method 
of assigning cost penalties to different aspects of intercon­
nection, such as vias, length, horizontal and vertical segments, 
to determine the best route. Finally, an interactive design 
station for routing multilayer backplanes is described. The 
system uses a digitizer plotter, storage scope and standalone 
computer. 

Session 12 consisted of topics in the area of Large Scale Design 
Automation Systems. Presentations in this session included a 
description of all the activities in arriving at a Design Auto­
mation System for aerospace vehicle de.sign such as planning, 
design objectives and stages of design of the system's data 
base relationships. Another paper discussed the necessary 
attributes o( D~sign Automation regarding the preliminary design 
of tactical weapons systems using interdisciplinary computer 
aids. 

Session 13 covered topics in the area of Software. A presenta­
tion was made describing the tools (or programs) which make 
up a Design Automation System from conception to the finished 
product. Some examples of the tools are a descriptive input 
language, an interpreter, a data base, and interactive pro­
gramming. Standard procedures, adding devices and management 
of the devices were discussed. In another presentation, the 
effects of job scheduling algorithms on computer system per­
formance and resources are demonstrated and evaluated by a 
simulation model of a hypothetical, graphically distributed 
network computer. 

Session 14, Design System Needs, consisted of presentations of 
advanced Design Automation Systems making extensive use of 
interactive capabilities and structured data base systems. 
The goal that was established was to evaluate present Design 
Automation tools, determine areas not yet attacked by Design 
Automation or areas where present Design Automation Solutions 
require improvement. The object is to develop techniques to 
deal with these problems. Some of the areas under investigation 
are~ high-level hardware design languages, primitive hardware 
design languages, physical design languages, macros, parti­
tioning, placement, and interconnection. Concluding this 
session was a presentation on a highly structured data base 
design and data management system to aid in the solution of the 
printed circuit board problem. 
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The 11th Design Automation Work.shop had much to offer to the 
attendees throughout the day and night. One of the unique 
features of the workshop was the distribution of a 375-page 
bound copy of the proceedings during registration. The 
proceedings contain the complete paper for each of the presen-· 
tations that are made at the conference. The proceedings can 
then be scanned to determine papers of interest and aid the 
attendees in formulating questions to pose to the speakers 
following their presentations. 

Copies of the proceedings of the 11th Design Automation Work­
shop and other past workshop meetings can be obtained from 
either of the following organizations: 

Association for Computing 
Machinery 
Order Department 
P.O. Box 12105 
Church Street Station 
New York, N~w York 10249 
U.S.A. 

IEEE Computer Society 
Attention: Mr. True Seaborn 
5855 Naples Plaza 
Suite 301 
Long Beach, California 90803 
u~s.A. 

Either of these organizations should be contacted before placing 
your -0rder to determine the cost and availability of past pro­
ceedings of individual meetings. 

The 12th Design Automation Conference will be held at the 
Hilton Hotel in Boston, Massachusetts, on June 23-25, 1975. 
A "Call for Papers'' is being made for presentations at this 
conference. Papers should be submitted to the Program Chairman 
no later than January 9, 1975. Papers should be no longer than 
5000 words and should be accompanied by a 25-word abstract for 
the program brochure. Rough drafts will be accepted at this 
time. Papers to be reviewed for presentation at the 12th Design 
Automation Conference sho~ld be sent to Dr. Steven A. Szygenda, 
The University of Texas, Electrical Engineering Department (515), 
Austin, Texas 78712, U.S.A. Requests for detailed program 
information (when available) should be made to Mrs. Judith G. 
Brinsfield, Bell Laboratories, Room 3B-323, Whippany Road, 
Whippany, New Jersey 07981, U.S.A. 
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CONFERENCE ON COMPUTER AIDED 
GEOMETRIC DESIGN 

Reported by Robert E. Barnhill 
University of Utah 

An international conference on Computer Aided 
Geometric Design was held at The University of 
Utah, Salt Lake.City, 18-21March1974. It was 
attended by about 120 people, including several 
from Europe. University, industry, and govern­
ment labs were all represented. 

The topic of this conference involves both 
mathematics and computer science and is truly 
cross-cultural. Curve and surface design and 
description is the central theme of this subject. 

In order to have sufficient flexibility, para­
metric representation of curves and surfaces is 
used. The paper by Peters is useful in obtaining 
an appropriate view of parametric definitions. 
Three important requirements for curve and sur­
faces representations are ( 1) smoothness. (2) 
local support, and ( 3) ease of computation. Cubic 
interpolatory B-splines provide excellent results 
for ( 1) and (2) and, with equally spaced knots, for 
(3). B-splines were discussed by Coons, Risen­
feld, and others. Forrest's talk was a survey of 
computational geometry. Bezier, Gordon, and 
Mehlum discussed their respective curve and 
surface representation systems. Both of these 
systems were developed to solve certain industrial 
problems and have also become topics of research 
interest elsewhere. Barnhill, Gregory, and 
McDermott reported on surface representations 
that are intrinsically bivariate, i.e. 1 cannot be 
formed by tensor products of one variable schemes. 
Splines under tension were discussed by Nielson 
and Pilcher. Demonstrations were provided by 
Fred Parke: A discussion of the development of 
three-dimensional half-tone model& for human 
faces that allow 

( l) reasonable approximation to real faces 
(2) facial expression. 
(3) speech synchronized facial animation 

Ed Catmull: A demonstration of University of 
Utah shaded equipment by showing pictures of 
photographs mapped onto bicubic patches. 
Jim Clark: A demonstration of a 3-D CAD system 
for B-spline surfa.ces. The system uses a 3-D 
head-mounted display and 3-D wand for inter­
acting with the surfaces. 

Ron Resch and Ephraim Cohen: The demonstration 
will include defining a curve by an arbitrary set of 
points and passing a spline through them. The de­
fined curve is tben declared to be a folded edge. 
The program then determines the required develop­
able surfaces and displays tbe results. Thia 
demonstration will use an Imlac terminal connected 
to a PDP 10 computer. 

Garland Stern: A demonstration of font creation 
and editing of special characters for terminal text. 
Evans II: Sutherland Demonstrations: The Picture 
System: Introduced commercially during the 
summer of 1973, The Picture System is the E &. S 
standard product, stand-alone, real-time line 
drawing system. 
Three-Dimensional Digitizing Tablet: Developed 
by lvan E. Sutherland early in 1972, the Tablet 
employs two pens, has a large area and translates 
data from two-dimensional photographs via the pens 
to three-dimensional coordinates for the creation 
of shaded pictures. 
Newspaper/Graphic Arts System: This system has 
been designed by Evans &r: Sutherland as an inter­
active display ad layout and news page makeup 
system with visual feedback to be interfaced with 
a basic composition system. 
Computer Generated Visual Simulatfon System for 
Flight Training (NOVOVIEW): The NOVOVIEW 
System was developed by E &. S for Redi!on Flight 
Simulation Ltd., Crawley. England and provides 
real-time night scenes of lights representative of 
those seen at an airport and the surrounding areas. 

The conference was supported by the Office of 
Naval Reoearch, by the Mathematics Department, 
the Computer Science Department, and the Dean 
of Science at the University of Utah. 

The proceedings of the conference will be 
published by Academic Press about the end of 1974 
and they should be ordered directly from Academic 
Press. 

The program of the conference follows: 

S. A. Coons, Syracuse University, "Surface 
Patches and B-Spline Curves 11 • 

A. R. Forrest, University of Cambridge; 
England, "Computational Geometry • Achievements 
and Problems". 

n. c. Evans, Evans " Sutherland Corp. I 
11 A 

Survey of Graphics at Utah". 

R. E. Barnhill, University of Utah, ''Smooth 
Interpolation over Triangles 11 • 

J. A. Gregory, University of Utah, 11Smooth 
Interpolation without Twist Constraints''. 

R. J. McDermott, University of Utah, "Graph­
ical Representation of SurfaCes over Triangles and 
Rectangles 11 • 

R. F. Rie1enfeld, University of Utah, "B-Spline 
Curves and Surfaces 11 • 

P. Bezier,· Renualt, Paris, 11Mathematical and 
Practical Pouibilitiea of UNISURF". 

N. Max, "Computer Animation of Smooth Sur-

i.ll o·S II''. 

G. '.\.1. Ch;1tk1n, NYU Al·rosp;1<.·1· Lab, ''An 
.\l~·1rith1n (,1r lli.J!,h Spl'cd Curvl' G«·n<.·ration". 

.T W. Ll'wis, Yak, "L<.•ast Squart· Splines tn 

Cl>tllJHlh'r :\idt..•d Geom<.·tri1.· Dt·sign". 

R. F, \\' il•lin~a, Philips Research Lab., Eind­
h11\ ... ·n, ~c..·th ... ·rlands, "Constrainc-d lnt1~rpolation 
Usin~ B ... ·ic.·r Curves as a Nc.·w Tool in Computer 
Aidt'd Gf.'0mt.•tric Des1An 11

• 

Univc..•rsity of Utah Graphics Demonstrations. 

Evans and Suthl"rland Demonstrations, 3 
Research Rllild, 

E. !\1.ch1um, C1.·ntral lnstitutl' for lnd,utrial 
Rcst.•ard1 Osh>, "Nonlinear Splines". 

G. l\.1. Ni~lsun, Arizona State.· University, 
11 P~>lynon1ial Alternativt· to Spline.·& in Tension". 

D. T. Pilcher, Hercules, Inc., "Surfaces 
u.ndt"r Tt•nsion". 

R. Resch, Uni\.·ersity ol Utah and E. Cohen, 
Applicon, Boston, "The Span~· Curve as a Folded 
Edge". 

G. J. Peters, McDonnell-Doll&la1, 11Paramet· 
ric Bicubic Surfaces 11 • 

M. Sterling, Systems Associates, Inc., 11Com­
putc..·r AidPd Design in the Auto lndustry11 • 

J. R. Manning, Shoe and Allied Trades Anoe., 
England, "Ft.·ature Lines on Curved Surfaces". 

C. }tot. Strauss, Brown University, "Viauali­
zation of Complex-Valued Functions''. 

A. B. Navarro and D. A. Luther, Planning 
Research Corp., McLean, VA., "A Consolidated 
Interactive Graphics Syatema". 

W. J. (jrJrd•>n. G1•n1·ral M•1lfJf8 R•·•ear1 h Lab., 
''C"mputr·r Aid1·d J)1·si..;n and th•· Gt·1.1rn,·tric Aa­
pt·t:ls ••l th•· Finit<: Elcml·nl M1·thud". 

R. ~{. Flegal, Xerox, "Color Video Graphics 
as a Design Tool". 

P. G. K1rmst·r and K. K. Hu, Kansas State 
t.::--.:v·· rs ~ty. ··t·., •:. 01mens ional lnh· rp»lat ion··. 

\l. >-;. wt·ll, Un1vt·rs1ty 11{ Utah, ''!\tan-Mat·hint· 
C·,mm:Jna:;,,t1tJn in Thrt·t· Oimt·ns tunH ". 

E. Catmull and R. Rom, Uni\·ersity of Utah, 
.. A Clan c,f Local Interpolating Splino•". 
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International Conference and Exhibition 
on Computers in Engineering and Building Design 

Imperial College, London 25th-27th September1974 

PROGRAMME 

This programme is based on the abstracts submitted to the conference organizers and may be modified when the 
full papers are received. Sessions are of two kinds: engineering application sessions and specialist sessions, marked 
thus: Displays•. 
A final programme will be issued to all registered delegates shortly before the conference, together with full 
joining instructions. The registration desk at the conference will be open from 14.00 on 24th September. 

REGISTRATION 
Registration is £56 for the full conference 
(3 days) or £28 for a single day. The 
principal author of each paper, or the 
author who will deliver the paper at the 
conference, may register at the authors' 
rate of £48 for the full conference. Only 
one author may register at this rate for 
each paper. No special rate is given for 
single day registrations. 
Full conference registration includes 
abstracts of the papers, an exhibition 
catalogue, lunches, dinners and 
refreshments, conference dinner and a 
copy of the proceedings. 
One-day registration includes lunches, 
refreshments and abstracts of the papers. 
Please use the enclosed registration form. 
More copies are ;;vailable from the 
Conference Organizers. 
PAYMENT 
Cheques should be made payable to 
IPC Business Press ltd. 
CANCELLATION 
Registrations may be cancelled up to 
31st August 1974 without charge. 
Delegates cancelling after this are likely 
to forfeit part or all of their 
conference fee. 
PROCEEDINGS 
The proceedings of the conference wi II be 
published in early 1975. Each three-day 
deleqate will be sent one copy. Other 
cop1 'swill be on sale at a reduced price 
to authors. Details will be %nt to all 
delegates in December 1974. 

LANGUAGE 
The conference language will be English. 

MEALS AND REFRESHMENTS 
Lunch, dinner and morning and afternoon 
refreshments will be provided in Imperial 
College, immediately beside the 
conference and exhibition halls. 

TRAVEL 
Wakefield Fortune ltd, Thames House, 
Millbank, London SWl have been 
appointed travel agents to the conference. 
Contact Mr B. Hearn. , 
Telephone: 01 834 7253. Telex: 917596. 

ENQUIRIES 
Contact the Conference Organizers 
M.I. Dawes and G.W. Jones at: 
IPC House. 32 High Street. 
Guildford, Surrey, GUl 3EW England 
Telephone: Guildford (0483) 71661 
Telex: Scitechpress Gd 85556. 

KEY DATES 

19th August - final date for papers 

31st August - last date for cancellation 
24th-27th September - exhibition open 
25th-27th September - conference held 
Jan/Feb 1975 - conference proceedings 

published 

EXHIBITION 
The exhibition will provide a concentration 
of c.a.d. equipment and know-how for the 
engineers who are considering how to use 
c.a.d. in their own projects. 
An extensive array of the latest hardware, 
including plotters, display units, 
workstations, digitizers, minicomputers, 
disc and magnetic tape units and tape 
readers, will be shown, together with the 
latest in software packages for engineering 
and building design. The equipment on 
show will meet the needs of engineers in 
all branches of engineering, mechanical, 
civil, structural, chemical, electrical and 
electronic, as well as the specialist in c.a.d. 

EXHIBITION CATALOGUE 
Full details of the exhibition will be 
contained in a catalogue available shortly 
before the conference. All delegates will 
receive one free copy. 

Opening times: 

Tuesday 24th: 14.00 - 18.00 
Wednesday 25th: 10.00 - 18.00 

Thursday 26th : 10.00 - 18.00 
Friday 27th: 10.00 - 14.00 

For more information contact the 
Exhibition Manager, T.G. McGowran at 
IPC House, 32 High Street, Guildford, 
Surrey GU1 JEW, England. 

Th~ conference is organized by Computer Aided Design in co!laboration with: 
Computer Aided Design Centre, Cambridge 

Displays and C.A.D. Groups of the British Computer Society 
Heat Transfer and Fluid Flow Service, Harwell 
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WEDNESDAY 25th SEPTEMBER 

OPENING ADDRESS 
Proftuor Sir Hugh Ford 

D.O. ORGANIZATION AND DRAFTING 
The computer's place in the drawing office 
Sp.airer ro b• annount:MI 

PD3 - An automated drafting and circuit design pact. ... 
R.F. Aotlum IB•ll Northern R•-rch, Orr-al 
Computer-aided draftint C.B. B_,r Md A. Jebb 
(/mpMial Coll.,. of Sc;.,..,. Wld TllChnolO(IY. London) 

A graphics database for engin .. ring 
B. Birtn•r and Ft. Wolf (Xerox Corpqration. El S.,Undo /Roch•••rl 

MORNING COFFEE 

The role of automatic digitizers in c.a.d. 
C.M. William1 IVirpinia Pol,,-ehnic lnltitur.J 

Computer-aided construction of technical illuatrations 
C.J. Richards (Lanch•sr.r PolytJH:hnic, c-rryl 

Computer-aided drafting in the bridge desifn office 
I. Hamilton (CAO Centre. C.mbrid,.J 

Multi-user digitizing systems in cartogrephy 
R.E. Grindley ICompur.r Equi-nt Co. UKJ 

LUNCH INTERVAL 

CIVIL ENGINEERING 
SYTLYN - program for sight line celculation 
O.G. D•i# and R. ,,_nn IBSC Pon Talbot. Glamorgan! 

Computer..,ided design and an1lysis of prntressed concrete bridge decks 
D. Bond (0-s Uniwnity, B•lf•tl 

RC - Buildi119 1 
A. Crllddock IUni.,.nity of Techno/Ofy. Lo.,,,,boro1111hJ 

Highway and structural c.1.d. using a C.cjm.c graphics termin1I 
P.B. Jeffreys !Mott. Hay and Andenon. Croydon} 

AFTERNOON TEA 

C.a.d. systems for the water enginffr 
V.P. Lena (Ganeral •nd Enginaarlflf Compur.rS.rvices Ltd, Li.,.rpoo/J 

Optimal design with fixed geometry 
H. lllultamaki (Telrnillin•n L•lrenr.. HalsinlriJ 

Computer simulation of 1111<• networks 
H. Son1ari (T•lrnilliMn L•hnta. Heilinlri) 

The uH of the computer in civil •"linaering dnign 
111.R. l'rin,,. (Atkin• R-rr:h entl 0-,.,_r. 6f»OIJIJ 

MECHANICAL ENGINEERING 
A sy•tem for the synth•i• of nwchina structu,.. 
J.N. Siddall and D.J. Bonh.,,, (llldlnr.r UnW.nity. Ontario} 

Computer..,ided engi1111 cam design 
A.S.nren (Uniwnirl df/ Shedll'oalc•. QUllbecJ 

Program peck• for lwge deflection analysis of twin rods 
and their -mbli•• 
II. Kon.,,_,, IUllllST, llenche$te<J 

SPREAD 3 - Finite element system for detlgn and e1111lysis of 
thrft-di-ional flat spri""' 
J.R. M!Dlle11Md Y. Giu.r (Tat:ltnion, Haifa} 

GRAPHICS• 
Computer graphics in engin-ing design ind menufecture 
P. AUlllton (IAC. Bri1rolJ . 

Techniqun for improving the role of gnphict in c.a.d. 
R.F. Allum IB•ll Nonwn R-teh. Orrawal 
Computer graphics in the dftign end menufactur• of node points in 
offshore oil rit substructures 
S.A. AblMI IT•uidfl PolytfH:hnic. llliddi..borough) 

Interactive graphics-a little ixploited medium for dnign 
111.D. Appari.'I lltr11»rial Col,.,., London) 

lnteracti .. graphic> in civil engiMeri"1- portability end adaptability 
R.L. Scltif,_ et a/ (Uniwnir'I of Colot9doJ 

Monitoring graphic techniqun in design 
D.S. Wili.y and D. Yeonwt1 (Unitlflnity of Li-pool} 

The travelling road -per H.B. Humpidge (Sheffield. Eng/end} 

A computer program introducing size constancy in the pl8ne 
reprnentatlon of tri~imensionel objects 
H.C. lfwJni (Buanor·Ai-1 

Computtr gnphict in art and d91ign 
J.A. Vin# (11/ddleM• l'olvr«llnic, Enfield! 

lnterMti .. dMitn of optical tllter1 
A.C. ICJ,,.,,, (UnW.llty of G,.,._I 
Comput11 anl.-ien c. YI It ., 11,,,,,.,;e1 Cal .... London) 

ELECTRICAL AND ELECTRONIC ENmNEERING 
An 1lgo<ithm for the r .. lization of 1 twnary logical function 
R. A-r (Cait0 Uni-lity) 

Circuit 1nelysis programs in Europe and the USA 
J.R. G,_,baum (G•Mrel Ei.ctric Co. Syr11CU•) 

Third aeneration computer-eidmd circuit 1nalyais pr(9'1m1 
J.R. G-aum (G•ne,.I Ei.ctric Co. S'l_,,.eJ 

HEAT EXCHANGE AND FLUID FLOW 
TASC1 . A program for the design of sheil..,nd·tube condensers 
D. Burr.rwonh end 111.J.C. llloote IHTFS Harwell) 

Computer..,ided dnign of heat exchangers in a -vice 
organization to induotry M.J.C. Moor• •t •I IHTFS. Harwell} 

TM apecification of circut1rly symmetric corrugated 
diaphr11m configuretiono 
D.L. Crirren (Kent lnirru-nri Ltd. Luton) 

Shell .. nd-tube excha119ers with condensation on the •hell side 
0. Chirholm end C. Cotchin (Netione/ Engin•rlflf Laboratory. 
E•r K ilJridfll 

Calculation of shell side prouure drop for segm1nt1lly baffled 
shell end tube h .. t oxchangan by divided flow method 
l.D.lf. Grant (Netional Enginearirtfl Leborarorv. Eert Kilbride) 

The thermal design of plate fin reboilers 
T.0.A. Kenn«ly (HTFS. H.,_llJ 

Methematicel modelling of radiant helt transfer 
J.S. True/ow (HTFS. Hatwe/11 
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THURSDAY 26th SEPTEMBER 

CHEMICAL f h,,1NEERING 

Invited Review 

J_ VilJadsen {0;.mish Te1.:fl11ical Un1vers1ty, Copenhagen) 

Computer-aided design ol fl reducing elbow. for a penstock 
V. Cugmi er al ilnstllu!e ,;i Mechanics and Machine Construcrion,Milan) 

The d1ssf'm1:1c1t;o11 or resec1rc:h expertise into chemical 
eng1nee1 :n'::) 1ndusrry 
D.G. Howes and M_E Lf!esley ISCICONICAD Centre) 

MORNING COFFEE 

A u:ier-011enterl langu..:>q,: .u1d package for design of 
chemiC"...JI processes 
R_W_H_ Sdrgeant (Imperial College of Science and 
Technology, London_/ 

A rational app1oach to d1stillat1on simulation 
P. Wmter (CAD Centre, Cambndge) 

Thermal ahd stress andly-.1s of an HTR vessel using graphics to 
di:>play rhe model · 
8. Spovner (Arkins Research and Development, Epsom) 

LUNCH INTERVAL 
------- -···---~---·-------

CONTROL SYSTEMS 
Invited review: Software for control system design 
N. Munro fUMIST, Manchester) 

C.a.d. of compensators for nonlinear control systems 
R.H. Daw~ and E. Kraemer (Heriot-Watt University, Edinburgh) 

An 1nteract1vP prc}<Jram package tor data analysis, system 
identification and P<Jrameter estimation 
M.J. Denham and L R,gby (Imperial College. London! 

Classical control system design by interactive computer-aided methods 
K.C. Dalv et al (Imperial College, London! 

AFTERNOON TEA 

Interactive graphics in the design of nonlinear control systems 
J.O. Grav !UMIST. Manchester J 

C.a.d. of industrial control systems 
D.C. Williams (Warren Spring Laboratory, Herts) 

The role of minicomputers in computer-aided system identification 
P.E. Wei/stead (UMIST. Manchester) 

ModeUtng and control of an inverted pendulum using bond graphs 
B.A. Wflite et al !UMIST, Manchester) 

CAOCUM - a computer.aided control system design suite 
N. Munro (UMIST. Manchester) 

CONFERENCE DINNER 

SEMICONDUCTOR DEVICES 
C_a.d. in semiconductor device problems 
G. Pierini (CISE, Milan) 

The use of graph-theoretical methods for integrated circuit design 
W.M. VanCleemput (University of Waterloo, Ontario) 

Design of IMPATT diodes 
SR. Wilbur and D.L. Bates !University College. London) 

Large-'iignal transistor modelling 
G.A. Richards (Marconi Research Laboratories, Great Baddow) 

BUILDING DESIGN AND ARCHITECTURE 

HELP - housing evaluation layout package 
C. Aybet !ABACUS. Strathclyde University. Glasgow! 

An approach to computer-aided architectural design 
B. David and V. Rivero IENSIMAG,-Grenoble) 

From British research in the building sciences towards 
French implementation 
P. T. Daniel and F. Pavagsau (Flintshire Countv Council/SERI 

Towards computer-aided design in a private architectural practice 
J.A. Davidson (Gol/ins, Melvin, Ward & Ptnrs, Landoni 

Program and data structures for computer-aided building 
J.C. Gray (Applied Research of CambridgtJ) 

An integrated architectural c.a.d. system 
A.O. Hamlyn et al (Imperial College, London) 

Building design 
D. Kernohan (ABACUS Strathclyde University. G/aSfJOw) 

CASH ·- a computer...aided design tool for housing 
K. Mathur !ABACUS. Strathclyde University, Gl11111ow) 

Interactive building design 
A. Main. 

A rationalized approach towards architectural design 
R. Th'ng (ABACUS, Strathclyde University, Glal(Jow} 

An experiment in computer-aided architectural design 
J. Lansdown (Tur1111r. Lansdown, Holt & Ptnrs London) 

A cost advice aid for the building design team 
P. Purcell (Raval Collfl(l6 of Arr, London) 

Automated architectural drafting system 
K. Salcalcibrora (Nikken salckei Co. Tokyo) 

An historical cost benefit analysis of a computer system for 
architectural design 
W.R. Luon and J.J. Lafev,. flnformatique et Batiment, Pllrisl 

GEOMETRICAL/SHAPE/SURFACE DESIGN• 
Invited Review: surface and shape representation for c.a,d 
M.A. Sabin (BAC, Weybridge! 

Shape optimization of glass containers under external loads 
M. Crochet (Unite de Mecanique Appliquee. Belgium) 

Some new shapes based on bicubic splines 
J.G. Haves (National Physical Laboratory. Teddmgtonl 

Curve generation; a consideration of methods in relation to 
hardware implementation 
D.W.H. Hampshire and R.C. Osbaldeston (Portsmouth Pofytechnic,J 

Polynomial splines for both approximation and interpolation 
E. Kanrorowitz (Technion. Haifa) 

MANUFACTURING AND N.C. • 
I nv1ted survey 

J. Hatvany (Computer and Automation Institute. Budapest} 

Computer aid in wing design 
R.S. Davis IBAC, Weybridge! 

Cutting of two-Oimensional rectangular plates 
N. Christofides (Imperial College. London! 

Invited review: c.a.d. in shipbuilding 
R. Hurst (British Ship Research Association, Wal/send) 

An artificial intelligence approach to manufacturing automation 
R. T. Chien and T. Woo (UniVflrsitv of Illinois) 

C.a. manufacture of mechanical components using a simplified 
cutting sequence 
M.H. Choudhury (Ferranti, Edinburyhl 

Computer-aided pipe production system 
B. Dodd and J. Jack (Imperial College. London) 

The application of c.a.d. techniques to machine tool design, 
production and manufacture 
A. Jebb er al {Imperial College, Landoni 

-0 

"' c.o 
ID 

The use of contours as an interface between c.a.d. and c a.m. N 
D. G. Wilkinson (National Engineering Laboratory, East K ilbridel o 

Interactive c.a.d. in shipbuilding AUTOKON 
F. Lil/ehl>gen (Central Institute for lndustr1al Research, Norway) 
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FRIDAY 27th SEPTEMBER -------

STRUCTURil.t -~NALYSIS 

l:w1ted si..uvey_ 5tr\,.-1u.ral an.ily:.is µro~rarn'> 
G.M.J W11/1&ms (S(or/' Wilson K1rkp.Hr1ck & Penn., London} 

Reµeatf.!d ~tdfno.;',~ un d m1rncompu1e1 
RJ Cope (Un1vc1 ~1£V L.111e1pool) 

~l:u(1w;1i o, d n n.co1nputer 
r-;·) Cop~ ,:.ind f{ ti.;rigt.:v (Un1ven1rv of L1vt.•rpuo1i 

1•11,'rdt:t ,'l' y1.ipt.·• r ·1ructurdl d:1,ily,1'> 
i/~- _-..; {1· 1't 31•d f-! ''I!"'-' 11mf.)111 .. t! College L.unt.Joo) 

M(lflN1~JLi COF ,: EE: 

\f\J-~Ji\ 1· oi:'1'lih'',r' •i'dpl1,, '·l·~lt!ln t:::n '>\fUCtlH<il dn.1ly~1:. 

I G':t!_•W' !Uu11.<':'f.;.1fy n• )tuf[!'j.Htl 

!·1:~" JLL:vi· :,, ,1,. t-•· ;:1t•·.t l1.i\d Qt:r1prJt1on fur three-<J1rne11~1<.)nJ! 

pld!L' q,," !u;·' 

l-1 4 Na\rt-'/d,n (()n111(•r:i.1rv of L~!JCt?HerJ 

fh,, rJ~'vPioprnd:i: ,·1 Lornplt:>- -,;1uctL:re~ ,n the commu111c1110,1s 1nL1u~1ry 

A_ T H'urnphrey !M,11;'on1 Co, Che!rmfordJ 

Computt:r c.11dt~U 3.n •lvs1::. and des1gr1 ot steel frames 
L.J F,~e~er et al {Re1,11s.')t'1~er P-Jlyrechmc Institute, New YorU 

LUNCH INTERVAL 
DISPLAYS• 

Invited survey lnter~1ct1un 11\/•th visu,1! informa111rn 
D.J. Grover (NRDC. London) 

The HAD 1 d high ,,~~olut1on storage display 
G.S.B. Streer (L.1ser Scari Lrd, Cambridge) 

A rn1t:roprt)yramrnt!r1 P"'Jce:;:.mg module for display:. 
OJ Woollons (Univi:r51ly of Su<>sP.x. Bnghronj 

AFTERNOON TEA 

D1sp!<:iy:. and medical phy:.cc'> 
J. Cldton (Un1ver~1tv College Hospital, London) 

Methods of using resources 
H. Smith, (Univers1rv of Sheffield) 

PROJECT MANAGEMENT 
lntormat1on requirements of a design and con:;uha11cy organization 
LB. Cousml (HTFS, Harwell) 

The PD3 system -- project and docum~nt control 
P.M. Gray (Bell Nonhern Re5earcfl, Ortawa) 

Problems of establishing a compute1 department within the 
professional 11es1gn office 
V.P. Lane (GenL•ral CJnd Engincenng Computer Services, L1verpoo!,1 

Cornputer"'31dcd concept. design and production - d loo;.. at 
:.ystems solutions R.K. OatrrMn (Computerv1i10n Cpn. Armrerdam} 

The spec1hca1.011 ,mJ development vf..: a_d :.y:.tem; the reie .... ance o' 
task <H1a!ys1s J Wood (Royal College of An, LundonJ 

BUILDING DESIGN. SERVICES AND STRUCTUf1ES 

Heat~11g 1nstallat1on design in an 1nteg1 dted cumpute1 ·a,ded 
bu1ld1ny system D.W. Archer (Applied Research of Cambndgei 

Tht: rnun1tor1ng of sei-v1ce networks R. Baxter .Jnd R. 8'.Jd'r 
fUmversiry of Cambndge/Applled Re:.earch of Cambndye) 

Opr1m1zot1on ut des1gr. pMarnett>is lor refrigt:rdted dehurT11d1f1ers 
using nerattve simulation on a d1g1tal computer 
A JatJal (Atk1m· Research dnd Develo-pment, Epsom) 

Opt_.m1zed :.denc1ng ol high ve-loc1ty air cond1t1on1rig ducts 
A. Iqbal and T K. Willson (Atkins Resedrch and Development, Epsom) 

1 he design uf portal frames by computer to strength and 
deflection reqwrements 
D. Anderson (Univen1tv of Warw1ckj 

Structure evaluation in a dosed building method 
H.M. Evans (Applied Research of Cambridge) 

Building design 
D.M. Curtis (Oscar Faber and Ptnrs, St. Albans} 

Computer opt1m1za11on tor studying summertime cemperatures 1n 
buildings R. Jones (Building Research Station, Watford} 

BIBRACS an integrated computer system for architectural use 
D.H. Mountford (Brockhouse Steel Structures Ltd, West Bromwich) 

Grq;fting 1r.teract1ve graphics onto an existing batch system tor 
architectural design 
W.R. Laxon (Jnformarique et Batiment, Paris) 

Design of building structures using a minicomputer c.a.d. system 
P.M. McLintock er al (Imperial College, London) 

Progress in the development and evaluation of CEDAR, 
a computer-aided budding design system 
B. G.J. Thompson (Property Services Agency, Croydon) 

fEACHING CAD.• 
Minimum cos! allocations of dimensiondl tolerances- an optim1zat1or. 
problem for courses 1n mechanical eng1neer1ng design 
G_ Ashron and J Ellis (Universitv of Salford) 

The teaching of c a_d 
0 W.H_ Hamp:.h"e (Portsmouth Polvrech01c) 

The u:.~ of .:i mat(1X 1r1Jri1pu1a111.e ~chen1e :n leaching ot linear ela·.\,c 
dfldlys,:, ot ~tfuctures 8.S Lee (Un"y~r~;~k uf NewCdsrle) 

C d_d. 1n un1vers1ty course:. 
R £ Radley (Un1versnv of Shff!ff1t!id,' 

EtL.;c111011 1n C.J i rnr post-yr~dt1;J1»·, 
O_ Rtevsk.1 (K1n9.1run·on-Th.Fnes Pu.·1·rr~~n 11ci 

OPT liVllZATION e 
SL..\ d r:e1/\i algorittorn for the solut:n • ·J'. nor1 11Pear upt1rn1L<'11c·, 

µ1 utJll':-fl'> 4 H. Goddard and A.O. Rowe ( lmper1-:1/ Colie9t' L :in1frf[i! 

N:~·1c upt1ma S,E. Hersom fNatf1eld Puh,;rechn'~--. Herr!>) 

Opt 1rniLcH1on as c; design tool 
RM Fiimer (8u!lding Reseau;h Est.J/J1.-shrnenr Wdtford) 

Application of opt1m1zat10n tt!chn1qut:s 111 comml;r11c<:1;,ur1:; ~v~r"'m, 
M.H.E. Ward (Pye Te/ec1.'mmur11cat1ons L.td, Camhr1dgeJ 

SlJtJ-0pt1mal solutions to r:0mhmat011JJ design problem, 
A.D Penrman (Univers1t'y Clf Leeds) 

RELIABILITY• 

Reliab1hty as~essment in computer-J1ded design 
R.N. Allan (UMIST, Manchesrer! 

Using c.a.d. tor rehab1lity improvement 
A.A. Kaposi and C.D. Panr1dge (Kmglrar/Polvtechmc, Surrey} 

A program to calculate mean tirne between failures 
A.H. Boyce {Marconi Research Laboratones, Grear Baddow) 

MANAGEMENTffiENERAL 

Methods for 1mp1ov1ng consumer acct>µtance of c_a.d. programs 
G.M_ Mills (Un111ersitv of 8.ra<Jford.J 

Secur1iy al data 1n c.a.d. systems - a r~pher technique 
D. L. Wiiiiams (Bell Northern Rese::Jrch. Ottawa} 

Modelling the design process 
G.L. MallfJn (Royal College of Art, London) 

Decentralized development fc;r design automation) 
T.M. Korelitz (TM Badger Companv, Cambridge Mass.J 
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PURPOSE 

CALL FOR 
PAPERS 

The goal of this symposium is to accelerate the exchange of 
information about the use of computers In advancing engineering 
technology. This exchange should benefit AEC reaearch and 
development laboratories and help engineers bring to bear the 
latest techniques in computer use by: 

• Sharing engineering computer codes among· the laboratorles. 
• Creating an awareness of the current development of 

engineering codes. 
• Discussing common problems and approaches in using 

computers. 
• Exploring methods for more effective and efficient utilization. 
• Stimulating creativity In computer use. 

SUMMARY OF CUBE SYMPOSIUM PROGRAM 

Wednesday, October 23 

9:00 - 9:10 AM - Welcome by Or. Roger Batzel 
9:10 - 10:40 AM, Session 1 - COMPUTER FACILITIES REVIEW - Auditorium 
11 :00 - 12:00 Noon, Session 2 - COMPUTER GRAPHICS - Auditorium 
1 :00 - 2:15 PM, Session 3A - MECHANICAL ENGINEERING ANALYSIS I - Auditorium 
1:00 - 2:20 PM, Session 4 - PROCESS CONTROL - Bldg. 111 Briefing Room 
2:45 - 4:45 PM, Session 3B - MECHANICAL ENGINEERING ANALYSIS II - Auditorium 
2:50 - 4:50 PM, Session 5 - DATA ACQUISITION - Bldg. 111 Briefing Room 

Thursday, October 24 

9:00 - 10:15 AM, Session 6 - CODE DEVELOPMENT I - Auditorium 
9:00 - 10:15 AM, Session 9 - DATA ANALYSIS - Bldg. 111 Briefing Room 
10:45 - 12:00 Noon, Session 7A - NETWORK ANALYSIS I - Auditorium 
10:45 - 12:00 Noon, Session 10 - SYSTEMS ANALYSIS - Bldg. 111 Briefing Room 
1:00 - 2:20 PM, Session 7B - NETWORK ANALYSIS II - Auditorium 
1:00 - 2:15 ·PM, Session 11 - MECHANICAL ENGINEERING COMPUTER AIDED DESIGN - Bldg. 111 

Briefing Rm. 

2:50 - 4:40 PM, Session 8 - DIGITAL DESIGN - Auditorium 
2:45 - 4:15 PM, Session 12 - CODE DEVELOPMENT II - Bldg. 111 Briefing Room 

Friday, October 25 

9:00 - 10:20 AM, Session 13A - MANAGEMENT & PHILOSOPHY I - Auditorium 
9:00 - 10:30 AM, Session 14 - SIGNAL PROCESSING & NETl«lRK ANALYSIS III - Bldg. 111 

Briefing Rm. 

10:50 - 12:00 Noon, Session 13B - MANAGEMENT & PHILOSOPHY II - Auditorium 

I 

1. 
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DESIGN AUTOMATION WORKSHOP 

REQUIREMENTS FOR 
SUBMITTING PAPERS 

If you plan to submit a paper, you should send three 
copies of the paper (rough drafts are acceptable) to the 
program chairman no later than January 2, 1975. 

Accompanying the draft should be the full name, address. 
and telephone number of the principal author. with whom 
all further direct communication will be conducted. 

Notification of acceptance will be sent to you during the 
first week of February, 1975. After notification of 
acceptance, you will receive detailed instructions on the 
format to be observed in typing the final copy. To insure 
the availability of Proceedings at the Workshop, your 
final manuscript will be due April 2L 1975. 

Final papers should be no longer than 5000 words, and 
the presentation should be limited to 20 minutes; 
Projection equipment for 35mm slides and viewgraph 
(overhead projector) foils will be available for every talk. 
Please indicate what, if any, additional audio-visual aids 
you require. 

Program Chairman 

Rough drafts are to be sent to the Program Chairman: 

S. A. Szygenda 
The University of Texas 
Electrical Engineering Department (ENS 515) 
Austin, Texas 78712 
512-471-7365 

Sponsors 

?JJ Chairman of 12th DAW ~ 

'ff.J R. B. Hitchcock ~ 

The sponsors of the Design Automation Workshop are 
the ACM (·Association for Computing Machineryl Special 
Interest Group on Design Automation and IEEE 
(Institute of Electrical and Electronics Engineers I 
Computer Society. 

Design Automation 

Design Automation implies the use of computers as aids 
to the design process. 

In the broadest sense, the design process includes 
everything from specifying the characteristics of a 
product to meet a marketing objective to enumerating 
the details of how it is to be manufactured and tested. 

Thus design automation embraces applications from one 
end of the design process to the other. 

site of 12th DAW 

Statler Hilton Hotel 
Park Square at Arlington Street 
June 23, 24, 25, 1975 
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CALL FOR PAPERS 

yvorkshop on Computer Hardware Description Languages and Their Applications 

September 3-5, 1975 
New York City, New York USA 

Increasing interest and attention have been given to the areas of computer-aided logic/ 
system design and documentation. A good computer hardware description language 
(CHDL) can be used for describing, documenting, simulating and implementing digital 
systems. The 1973 and 1974 workshops have been held in New Jersey, and West Ger­
many respectively. The Third Workshop on CHDL will be held the week before the 1975 
COMPON (September 9-11, Washington, D. C.) 

Papers in the following and related areas will be considered: 

1. New concepts for description languages 
2. Constructs and mechanisms in computer descriptive languages 
3. Comparison of languages 
4. Applications of languages in documentation, simulation and hardware implementation 
5. Hardware compiler (translator) implementation 
6. System simulation 
7. Computer-aided logic synthesis, iogic synthesizer implementation 
8. Experience on using languages, simulators, translators and logic synthesizers 
9. Analysi$ of Digital Systems 
10. Different levels of CHDL 
11. Future prognosis 

Information regarding the Workshop can be obtained from: 
Professor Stephen Y. H. Su 
Workshop Chairman 
Department .of Electrical Engineering 
The City College, City University of New York 
New York, N. Y. 10031 
Telephone: (212) 621-2392 

(212) 621-2248 (secretary) 

You are invited to submit 3 copies of the paper in 10 to 20 double-spaced typewritten 
pages to: Professor Donald L. Dietmeyer 

Department of Electrical and Computer Engineering 
University of Wisconsin 
l\ladison, Wisconsin 53706 
Telephone: (608) 262-3890, 262-3840 

The deadling for submitting the papers is March 1, 1975. The papers will be reviewed 
by the referees. 
There will be a session for presenting the most recent results. Authors who would like 
to talk in this session should submit two copies of the summary to Dr. Dietmeyer by 
June 1, 1975. Papers for this session will not be published in the Proceedings. 



Sponsored by 
ACM/SIG DA 
SIG MOD/SIGGRAPH 

September 15-17, 1975 

University of Waterloo 
Ontario, Canada 

PUBLICATION 
Papers accepted for presentation at 

the workshop will be publisheq in a 
volume of workshop proceedings. This 
will be presented to participants at the 
workshop registration. 

If you are interested in participating 
in this workshop, you are invited to 
submit a paper for presentation. Please 
send notice of your intention to sub­
mit a paper and a brief statement of 
the paper's main points by January 20, 
1975 to: 

Dr. Robin Williams 
Program Chairman 
I BM Research Division ( K54/282) 
Monterey & Cottle Roads 
San Jose, California 95193, USA 

CALL FOR 
PAPERS 

VVorkshop on Data Bases 
For Interactive Design 

Many computer-aided design systems oper­
ate on large volumes· of graphical and non­
graphical data. Special consideration must be 
given to data base management systems and 
working data subsets. A need exists for stand­
ardization data base organizations in business 
and scientific applications. 

In this spirit SIGDA, SIGGRAPH, and 
SIGMOD (the special interest groups of the 
ASSOCIATION FOR COMPUTING MACHIN­
ERY for Design Automation, Graphics, and 
Management of Data) in co-operation with the 
University of Waterloo are jointly sponsoring a 
workshop which will bring together designers 
who use large quantities of data and computer 
scientists who develop the interactive data 
base and graphics systems. The workshop is 
intended to explore mutual areas of interest 
and to promote an understanding of inter­
related problems. 

TOPICS 
• Data Base Management Systems and their 

potential application in computer assisted 
design. 

• Interactive computer graphics systems in­
cluding data base support. 

• Design automation involving large volumes 
of data. 

• Data distribution in design applications (in­
telligent satelites, data networks). 

OBJECTIVES 
• Stimulate the development of data base . 

technology and its potential applications in 
design. 

• Examine the role of interactive graphics in 
the design data base environment. 

• Provide a forum for interaction between 
computer scientists and those involved in 
the design process. 

IMPORT ANT DATES 
January 20, 1975 - Notice of intention to 

submit a paper due. . 
March 15, 1975 - First draft of manuscript; 

5000 words or less, due for review. 
May 15, 1975 - Authors notified of accept­

ance of papers. 
July 1, 1975 - Final revision of manuscript 

due. 
September 15-17, 1975 -Workshop meets at 

the University of Waterloo, Ontario, Canada. 



acm 
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ASSOCIATION for COMPUTING MACHINERY 

NATIONAL CONFERENCE 
OCTOBER 20·22, 1975 
RADISSON HOTEL• MINNEAPOLIS, MINNESOTA 

PRELIMINARY CALL FOR PAPERS 
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Deadline for submission of technical p::ipers to ACM '75 is 1 March 1975. The technical 
program will consist of sessions organized by ACM Special Interest Groups and Committees, 
as well as sessions devoted to special topics of current interest (such as Microprocessors, 
Computing Networks, Finance/Banking), tutorials, and student papers. 

You are invited to indicate your interest in submitting a paper for ACM '75 by sending the 
completed coupon below to: 

J.B. Rosen 
Technical Program Chairman, ACM '75 
114 Main Engineering ·Building 
University of Minnesota 
Minneapolis, Minnesota 55455 

Additional detailed information will be sent you when we receive your expression of 
interest. 

I plan to submit a paper to ACM '7 5 in the following general category: 

0 1. 
0 2. 
0 3. 
04. 
D 5. 
0 6. 
0 7. 

Computer Hardware and Architecture 
Software 
Mathematical Aspects of Information Processing 
Systems for Management and Administration 
Applications t .' Science, Technology and Humanities 
Student Paper Competition A 
Other Topic of Current Interest'""})~,~~ ul'oM.A(I1 ON 

<1~-r--:A Indicate SIG/SIC Category (if appropriate) ---~.3"0o..:;:._.._ __ ~~l--""'JL""'-..L-~-------

The tentative title of my paper is 

Name 

ACM or other affiliation 

Address __ -'-----------------------------

City --------------- State ---------- Zip __ _ 

COMPUTERS AND THE QUALITY OF LIFE 



S I G M 0 D 

(Formerly SIGFIDET) 

INTERNATIONAL WORKSHOP 
MANAGEMENT OF DATA: DESC~IPTION, ACCESS AND CONTROL 

MAY 14-16 
San Francisco Bay Area 

The fourth annual Workshop on the Management of Data sponsored by SIGMOD 
(formerly SIGFIDET) will be held in the San Francisco Bay Area on May 14-16 
1975, prior to the National Computer Conference. 

The objectives of the workshop are to 1) classify the basic issues in the 
utilization, development and processing of data bases and 2) pr.esent relevant 
research on and solutions to recognized data base problems. Discussion by 
active practitioners on the presented papers will take place in the form of 
audience interaction, forums and working sessions. 

Suggested topics for this workshop include, but are not necessarily limited to, 
the. following: 

Data Base Access, Design, Requirements, Recovery and Privacy 
Data Base Reorganization: Restructuring and Reformatting 
Data Translation (Methodology, Research and Practice) 
Data Definition Languages 
Data Dictionaries 
Data Structures 
Data Base Management Systems: Relational, Network, Hierarchical 

(Utilization, Design, Evaluation Requirements) 
. User Views of Data (End user - System Programmer) 

YOUR HELP IS REQUESTED 
Members of the University of Oklahoma Student ACM Chapter are making 
up a list of particularly good computing articles undergraduate and 
beginning graduate students should read. . 

THE MAIN CRITERIA SEEM TO BE: 
1. The author should know what he is talking about and should express it well. 

2. The paper should be understandable to a colleg-e senior rm.joring in mathe­
matics and/or corrputing sciences. 

Please suggest articles which you feel students would benefit from 
reading. 

A copy of their final list will be sent to those recommending arti­
cles. It should be informative to see what students recommend that 
students read -- and what they omit. 

Send your suggestions to: 

Richard V. Andree 
601 Elm, Room 423 
The University of 
Norman, Oklahoma 

Oklahoma 
73069 28 
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The FOR!'~~ 

Starting vJith tl:is issue 11e an• carryinr: a rer:ular featurP 
cal lerl The FOPt1~~. I ts purpose \"Ji 11 he to prnvirlf> a for...,al 
f11ediurn throur;h wrich readers '.nay exchanr:e irleas, critirp•e 
articles appearin?; in the ne\,,sletter (or P.lse1,.•here fnr 
that matter), anrl answer other FOPrn~ letters. A1rlress 
your letters to The Fl"lRtt~,, anrl mail them to rie. I 1·,ill 
start the hal 1 rol 1 inP: v!ith t'1e fol lm·Jinl". vif'w 00int. 

Fnr as lon~ as I can renef11her, rleveloDers o~ rlesi~n 
automation systeris (for electronic circ1Jits) have harl ac; 

their r.;oal the elimination of '1anua1 layout 0f circuits. 
W~at c'o we have to shnw for that effort? ~ysteris t~at arf> 
really very inarlenuate when apnl ierl to real, everyrlav 
circuits. 

The hest inroads into real automation of rlesign have come 
in the areas of thin film or M0S/LSI - but 1·1t'>·at about the 
printer! vJiring hoarrl? •·/ho can say trey have a !lA systen 
that can hanrlle a general class of P\·'fl's - rtP 1s, ctiscretes, 
transforriers, capacitors, various ways of rlistrihutin~ 
pov1er and ground, etc.? 

''m·,, who can say they worker:! on such a systef"' - everyhorly! 
~~ayhe much of that work was \•tastecl. ~'ayhe 1·•e 1·•011lrl have 
l°'een riuch f11rthe.r ahead if we ran been \•1orkinr: inst!"a(l on 
hetter tools for the rlraftsman. !Magine if all rlevelop~ent 
work on Pl>'R nA systems had heen .17'.earf"rl to1·•arrl hetter tcnl s 
rather than towarrl doing the complete Jo~ automatically. 
Lie vmulrl he getting out r1·1B's riuch faster. 

"le are hep;inning; to see such systems nov1 (F0ster, Calafiore, 
"A Systel"l for ~1ultilayer Printerl Hirin?; Layout", F1 7t~ Dt-. 
\forkshop), anrl I sugi:_i:est vie should have been rlpsi"ninr; 
these systeris all along. 

f"IAV ID \·I. µI ICHTOHFP 
PM ~831'.'~. 

Gell Lahs 
Holrirlel, ~'d n1T~3 



A RESPONSE 

Here at LLL we're exploring the approach of using an interactive graphics tenninal to develop a 
(potentially incomplete) design specification in tenns of logic schematics and mechanical layout diagrams. 
The graphics design file would then be processed by programs which would add details and produce various 
types of outputs. 

The schematic data entry scheme appears attractive for several reasons. First, the set of schematic 
and mechanical layout blueprints are the basis for all design, fabrication and maintenance work here. 
Manual translation of rough design schematics into any other fonnat represents needless extra work. This 
approach also pennits orderly evolution of a system which would eventually provide a wide spectrum of 
services, requiring less and less infonnation to be manulally provided during design data entry. 

It appears that many designers prefer to develop rough designs in schematic form. Therefore, inter~. 

action using any non-graphical medium would require a tedious translation or abstraction process, clearly 
an undesirable situation . 

It is not presently clear that the capital expenditure necessary to provide this service is just1ffable, 
but we are certain that such a capability could be developed. lltore information concerning this system 
will be available shortly. 

Robert J. Smith, II 
L-156 
Lawrence Livermore Laboratories 
P. 0. Box 808 
Livennore, California 94550 
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Review of Structural Mechanics 
Computer Programs 

In June, University Press of Virginia published Strucutral Mechanics Computer Programs, Surveys, 
Assessments, and Availability. The book contains most of the papers presented at the International 
Symposium on Structural Mechanics C001puter Software which was held at the University of Maryland from 12 -
14 June. 

Some structural engineers, architects, and mathematicians have referred to this book as a bible. Time 
will tell if they are correct. Certainly many of the papers do contain descriptions of systems and programs. 
For instance, there is a paper on GEVESYS, which is a machine-independent software sharing system. Also, 
there are several papers like "Nonlinear Continua" by Van Risemann, Stricklin, and Haisler. This paper 
presents an abstract of over forty computer programs and contains an appendix which lists the source of 
33 programs. 

A few other papers proceed in the same vein. Yet not all structural programs are similarly treated, or 
even .. mentioned. Nor is all the information c001pletely correct. Still, this book deserves commendation, 
if only for its unique attempt to provide a single source of information. 

Many of the programs in this book are universal enough to appeal to all programmers. Plus there are 
survey papers which should be beneficial to both the scientific and business computer communities, such as 
the one by Jackie Potts - a founder of SIGGRAPH - entitled "For the Computer Gourmet - Graphics." It 
covers the history and present state-of-the-art of the entire computer graphics field. To those who use it 
wisely, this book should provide a savings of both time and money. 

There are two indexes. The first is a subject index of structural mechanics computer programs without 
any page numbers. If a desirable program is found, its page number must be located in the second index. 
This is an alphabetical listing giving page numbers. Unfortunately, there is not title or author index. 
Hopefully this 001ission will be corrected in future printings. 

There are 1105 pages. The book sells for $20 from the University Press of Virginia, Charlottesville, 
Virginia. 
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~\. t',. 1::J..:.(.A ( !'- u:: 
J.ckie Potts 

'Executive Committee SIG}RAPH 
Code 1745 
Structures Department 
Naval Ship Research & Development Center 
Bethesda, Md. 



Paper Review--
Routei ng according to a Structured Biplanar Scheme 

in Printed Boards," G. Alia, G. Frosini and P. Maestrini, 
Computer Aided Design, Vol. 5 No. 3 (July 1973), pp. 152-159. 

The problem described involves placement and interconnection of a single module type on two layer 
boards. Modules are assigned to one side of the board, with the legal locations fanning a unifonn grid. A 
channel-type routine scheme is used, with horizontal and vertical channels on separate layers. 

The procedures described seek to minimize conducting path area, hence (indirectly) total path length. 
Via count and engineering constraints are apparently not considered. 

Module placement starts with cedanposition of the modules into column sets, using connectivity within 
and between column sets as the basis for partitioning. Connectivity within column set ts used to detennine 
relative positioning within cohann. · Column adjacency detennination resembles sane force-directed placement 
schemes, although· column orientation appears to have been arbitrary. 

A conventional channel router scheme is used to detennine interconnection paths. The technique was 
implemented in APL on a S/360-67. The following results are extracted fran the text of the paper. A 

pseudo-randan problem containing 6 rows and 7 columns of legal locations contained 42 modules (14 pins each). 

Placement 

Interconnection 

Column Assignment 
Module Exchanges 
Module Ordering 
Co 1 umn Ordering 

Horizontal Segment Distribution 
Horizontal Segment.Assignment 
Vertical Segment Assignment 

Total 

MIN 
-3-

30 

3 

0 
0 

_2_ 

42 

The system required 20,000 bytes of memory, according to the authors. 

SEC 
36 

51 
11 

34 
39 

..£.... 
39 

Based on experimental analysis, the authors conclude that the module exchange plase of column (cluster) 
assignment is unjustified and should be anitted. 

Rob Smith 

32 
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To be published in COMPUTER, December 1974 

A Survey of Computer Ifardware Dcscriptio!1 Languages in U.S.A.+ 

Stephen Y. II. Su 
Department of Electrical Engineering 

The Cit:· College 
City University of New York 

New York, N. Y. 10031 

ABSTRACT 

One important goal in digital engineering is to find a language which 

is descriptive, efficient for simulation and automatic hardware implementation 

purposes. 

In this paper, the different levels of CHDL (computer hardware 

descripti~n languages) are introduced. Existing CHDL are surveyed and th~ 

features of these languages are pointed out. A table lists the names of 

CHDL; the authors, and the references. It also points out what language each 

CHDL is adapted from and reports the status of the implementation of these 

languages. Suggestions for overcoming the difficulties of using CHDL for 

computer-aided system/logic design are given. 

+ This work is supported by the City University of New York Faculty 

Research Program under Grant No. 10597. 



A Bibtioaraphy of Theses on Dialtat Dealan Auto•ation. 

by WoMo vanCl•••put 
Depart••nt of Co•put•r Science 

University ot Waterloo 
Waterloo, Ontario, C&Gada 

This bibtloaraphy contain• •oat of th• doctoral 
dlEaertatlons ln the area of dealan auto•atlon of dlaltal 
systems. A nwnber of •aater•s th•••• la also lncludedo 
For moat doctoral th••••• a reference la ••d• to the lsaue 
of Dissertation Abatracta, contalnlna a deacrlptlon of the 
thesis and the Unlveralty Mlcrofl\ma order nuaber ls included. 
Wlwn known, the NTIS (National Technical Infor•atlon Service) 
accession nu•h•r la alven. 

An index by area as welt as an index by dear••-arantlna 
institution follow the listlna• 

ABEL,LoCo 
ON THE AUTOMATED LAYOUT OF MULTI-LAYER PLANAR WIRING 

AND A RELATED GRAP~ COLORING PROBLF.Mo 
UNIV OF ILLINOIS, DEPT OP COMPUTER SCIENCE, 
PHD THESIS, COORDo SCIENCE LAB (CSL) REPT R-546, JAN 1972 

2 APTEoiloMo 
DERIVATION OF NEAW MINIMAL TEST SETS AND FAULT PARTITIONING 
TECHNIQUES 
SOUTHERN METHODIST UNIV, PHD THESIS, 1973; SUP:SoAo SZYGENDA; 
DISS ABSTR, VOL 34, NO 8, P 37828; UNIV MICROFILMS 74-51640 

3 ASHl:INAZYtAoHo 
FAULT DETECTION IN ASYNCBRONUS SEQUENTIAL MACHINES 
PHD THESIS, COLUM~IA UNIV, NY, 1970 

4 DARAY,MoBo 
A LANGUAGE FOR AUTOMATPD LOGIC DESIGN 
PHD THESIS, UNIV OF CALIFORNIA, BER~ELEYt 1970,125 PP 
DISS ABSTR, VOL 31, NO 10, P 59208; UNIV MICROFJLMSt NO 71-9760 

5 BEAJlNSONoLoWo 
DBSIGN OF MINIMUM FAULT TEST SCHEDULES AND TESTABLE REALISATIONS 
FOR COMBINATIONAL LOGIC CIRCUITS 
PHD TBBSISt AUBURN UNIV, 1970, 149 P; DISS ABSTR, VOL 31, NO 6, 
P 33868; UNIV MICROFILMS NO 70-22627; SUP: CoCeCARROLLo 

6 BEDNARoGoMo 
AN ASYNCHRONOUS CIRCUIT DESIGN LANGUAGE SYSTEM 
UNIV OP MISSOURI, ROLLA, PHD THESIS, 1972, 157 P; 
DISS ABSTR, VOL 34, NO 8, P 37828; UNIV MICROFILMS 74-43370 

7 B.ELT,JoEo 
A HEURISTIC SEARCH APPROACH TO TEST SEQUENCE GENERATION FOR AHPL 
DESCRIBED SYNCHRONOUS SEQUENTIAL CIRCUITS 
UNIV OP ARIZONA, PHD THESIS, 1973, 208 P; SUP:FoJoHILL; 
DISS ABSTR, VOL 34, NO 3, P1102B; UNIV MICROFILMS NO 73-20626 
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DESIGN AUTOMATION COURSES 
OFFERED.AT THE CITY COLLEGE OF THE 

CITY UNIVERSITY OF NEW YORK 

COURSE TITLE: Design Automation of Digital 
System (Fall, 1974) 

CATALOG DESCRIPTION: 
Philosophy and languages for computer-aided 

logic design of digital systems, translation 
(compilation) of design languages, computer-aided 
logic syntheses, system and logic simulation, 
partitioning and card selection, placement and 
routing techniques. High level representation and 
analysis of digital systems. A complete design 
automation system. Recent development and future 
trends in automated design and analysis of 
digital systems. 

COURSE OUTLINE: 
1. Modelling philosophy for digital system. 
2. Computer-aided analysis (determinancy, 

deadlocks). 
3. Languages for computer-aided logic/ 

system design. 
4. Hardware complier (translation of design 

languages). 
5. System level simulation. 
6. Logic syntheses. 
7. Logic level simulation 
8. Partitioning, card selection, placement 

and routing. 
9. A complete, interactive design automation 

system. 
10. Recent development in computer-aided 

analysis and design of digital systems. 
11. Future trend in design automation. 

PRE~EQUISTE: EE 110 or Computer Science 224 

NO. of UNITS: 3 

FACULTY IN CHARGE: Stephen Y. H. Su. 
Room 615, Steinman Hall 
621-2392 
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COURSE TITLE: Fault Diagnosis and Fault-tolerant 
Computing {Spring, 1975) 

CATALOG DESCRIPTION: 
. Detection and location of single and location of 

single multiple failures in digital networks. 
Efficient algoritlms for generating tests for test­
ing permanent and transient faults. Design of 
diagnosable networks, design to simplify testing. 
Introduction to the design of fault-tolerant systems 
including static, dynamic redundancy. Fail-soft 
digital systems. Testing redundant networks. 
Recent development and future trends in fault 
diagnosis. 

COUP SE OUTLINE: 
1. Overview and recent development in fault 

diagnosis. 
2. Fault diagnosis of combinational networks. 
3. Fault diagnosis of sequential networks. 
4. Detection and location of multiple faults. 
5. Transient failures and non-struck type 

faults. 
6. Design of fault-tolerant and fail-soft 

digital systems. 
7. Identification of redundant components in 

digital systems 
8. Identification of indistinguishable 

faults. 
9. Design of diagnosable digital networks. 

10. Fault location of digital systems with 
redundancy. 

11. Self-repair computers. 
12. Future trend on fault-tolerant computing 

ar.d fault diagnosis. 

PR ERE QUI SITE: EE 110 or Computer Science 224 

FACULTY IN CHARGE: Stephen Y. H. Su 
Room 615, Steinman Hall 
621-2392 



PROCEEDING FOR 9th and 10th DA WORKSHOP 

The following is the rate schedule as agreed to by SIGDA and the DA 
Technical Committee of IEEE. 

1) 

2) 

Copies 

9th DA Workshop Proceeding (1972) @ $10. 00 
376 Pages 

10th DA Workshop Proceedings (1973) 
288 Pages 

SIGDA Members } @ $10. 00 = 
ACM Members 

Non-ACM/Non SIG Persons @ $16. 00 = 

Subscribers @ $16. 00 = 

-----

-----
-----

(Member Number ) TITTAL = ---- -----
Please send your order prepaid to: 

ACM Inc. 
P. 0. Box 12105 
Church Street Station 
New York, New York 10249 

Make your checks payable to Association for Computin).! Machinery (an 
added charge is made for billing). 

JOIN JOIN JOIN JOIN JOIN JOIN JOIN JOIN JOIN JOIN JOIN JOIN 
SIGDA SIGDA SIGDA SIGDA SIGDA SIGDA SJGDA SIGDA SIGDA SIGDA SIGDA SIGDA 

Name (please type or print) 

Affiliation 

Mailing Address 

City State Zip 

Annual membership dues are 
$3.00 for ACM members and 
$5.00 for others. 

Enclosed annual dues. 

- Please send more info. 

Mail to SIGDA 
ACM INC. 
P.O. Box 12105 
Church Street Station 
New York, NY 10249 




