
Authors 

Yonathan Bard 
Data Processing  Division,  Scientific Center,  Cambridge, Mus- 
sachusetts 
Dr. Bard is  currently working on  system performance  measure- 
ment  and  evaluation. He has  been with IBM  since 1957 and  has 
worked  on the  development of computer applications in the 
field  of multicomponent  distillation,  nonlinear  programming, 
mathematical model fitting and optimal control. He received  a 
B.S. in 1954  from the University of Pennsylvania  and an M.S. 
and a Ph.D. in chemical  engineering in 1956  and  1966, respec- 
tively, from Columbia  University. 

Richard G. Casey 
Research  Division, Sun Jose, California 
Dr.  Casey  has been working on the design of large data  base 
systems  since 1970. After joining IBM in 1963, he worked  on 
pattern recognition problems at the Thomas J .  Watson  Re- 
search  Center in Yorktown Heights,  New  York.  He received a 
B.E.E.  from Manhattan College in 1954 and  an M.S. and  an 
Eng. Sc.D. in 1965,  both from  Columbia  University.  From 
1957 to 1958 he was a Teaching  Assistant  at Columbia  Univer- 
sity,  and  from 1958 to 1963 he investigated radar  data process- 
ing techniques  at the  Columbia  University Electronics Re- 
search  Laboratories. While on leave of absence  from IBM in 
1969, he taught at  the  University of Florida. Dr.  Casey is a 
member of the Association for Computing  Machinery and  the 
New  York Academy of Science. 

Donald D. Chamberlin 
Research  Division, Sun Jose, California 
Dr. Chamberlin is currently working on  the design of large data 
base applications. Since joining ISM in I97 1 he has  worked  on 
the design and  development of time-sharing operating  systems. 
His education  includes  a B.S. from Harvey  Mudd College, 
Claremont, California, in 1966,  and  an  MS., 1967, and a Ph.D., 
1971, in electrical  engineering, both from  Stanford University. 
He is a  member of the  Institute of Electrical  and Electronics 
Engineers and the  Association  for  Computing Machinery. 

Dale L. Critchlow 
Research  Division,  Yorktown  Heights,  New  York 
Dr. Critchlow is manager of a  solid-state  electronics group  at 
the  Thomas J. Watson Research  Center. He served as Assis- 
tant  Professor in electrical  engineering at  Carnegie  Institute of 
Technology  from  1956 to 1958  and joined  the  IBM  Research 
Laboratory in 1958  to work  on  magnetic logic devices.  Subse- 

quently he worked in the  development of data transmission 
techniques in the  Advanced  Systems  Development Division 
and  the World Trade  Corporation.  He  has been  involved in 
various areas of LSI logic and memory  including FET device 
and  circuit design since 1964. He received the B.S. degree in 
electrical  engineering from  Grove  City College, Grove  City, 
Pennsylvania, in 1953,  and  the M.S. and  Ph.D.  degrees  from 
Carnegie  Institute of Technology in 1954  and  1956,  respec- 
tively. 

Claude Delobel 
Universite' Scientijque et Me'dicale de Grenoble, France 
Dr. Delobel has been the manager  of the  education  department 
Management  Data Processing at  the  University of Grenoble, 
France, since October 1972. His  education, all obtained at  the 
University of Grenoble, includes  an  M.S. in applied  mathemat- 
ics and  an Engineer Diploma in computer science in 1963, and 
a Thesis in economy in 1965. H e  worked at  the  Carpano  et 
Pons  Company  from  1967  to 1968. In  1969  he  joined  the  Con- 
servatoire  National  des  Arts  et  Metiers  as manager of the com- 
puter  center.  Since  that time he  has been interested in the appli- 
cation of computer  science  to management. In 1971 he was 
with IBM  as a visiting scientist in the  San  Jose  Research  Labo- 
ratory. 

Robert H. Dennard 
Research  Division,  Yorktown  Heights, New York 
In 1971 Dr.  Dennard  became the  manager of a semiconductor 
device  design group  at  the  Thomas J .  Watson  Research  Center. 
This  group is concerned with miniaturization of MOS devices 
and circuits using new  high-resolution pattern formation 
methods. He  joined  IBM in 1958 with B.S. and M.S. degrees in 
electrical  engineering  from Southern  Methodist  University in 
1954 and 1956,  respectively. and a Ph.D.  from  Carnegie  Insti- 
tute of Technology in 1958. His  experience  has included study 
of new devices and  circuits for logic and memory  applications 
and development of advanced  data communication techniques. 
In 1964 he began work in a group  that pioneered in the con- 
cepts of large-scale  integration (LSI). Dr. Dennard's contribu- 
tions  were in the  development of cost  and yield models, MOS- 
FET device  and integrated circuit  chip design, and FET memo- 
ry cells and organizations. H e  is a member of the  Institute of 
Electrical and  Electronics Engineers. 

Wilm E. Donath 
Reseurch  Division,  Yorktown  Heights, New Yort! 
Dr. Donath  has been  a member of a design  automation group  at 
the  Research  Center  since 1963. His  education includes  a B.S. 
in Chemical Engineering,  1954, Carnegie  Institute of Technol- 
ogy and a Ph.D. in Physical Chemistry, 1958, University of 
California at Berkeley. H e  joined  IBM in 1959  at  the  IBM 
Watson Laboratory in New York City  and worked until 1963 
on the  computation of properties of atoms and  molecules. Since 
then he  has been working on both the  theoretical  and practical 
aspects of design  automation  problems. Dr.  Donath received an 
Outstanding Contribution Award  for work  on  a light table art- 
work generation system in 1968. He is a member of the Insti- 
tute of Electrical and  Electronics Engineers,  the  Society  for  In- 
dustrial and Applied Mathematics,  and  the American Mathe- 
matical Society and is a  Fellow of the American Institute of 
Chemists. 

1BM J. RES. DEVELOP. 



Samuel H. Fuller 
Carnepie-Mellon  Universitv.  Pittsburgh.  Pennsvlvania 
Dr. Fuller  is  an  Assistant  Professor of computer  science  and elec- 
trical engineering at Carnegie-Mellon University.  During  the 
summer of 1971 he worked at  the  IBM  Thomas J. Watson  Re- 
search  Center in Yorktown  Heights,  New  York. Dr. Fuller 
received his B.S.E. degree from the  University of Michigan in 
1968 and his M.S. and  Ph.D.  degrees  from Stanford  University 
in 1969 and 1972,  respectively. He is an  editor of the  Computer 
Systeins  Department of the Communications of the ACM and 
is a member of the  Institute of Electrical and  Electronics Engi- 
neers, the Association for Computing Machinery,  Tau  Beta  Pi, 
Sigma Xi, Phi Kappa Phi, and  Eta  Kappa Nu. 

Alan J. Hoffman 
Research  Division,  Yorktown  Heights,  New  York 

Dr. Hoffman is manager of the  combinatorial studies  group of 
the Mathematical Sciences  Department  at  the  Thomas J .  Wat- 
son  Research  Center. He received  his  A.B. and  Ph.D.  degrees 
from Columbia  University in 1947  and 1950. He joined  IBM in 
196 1 after being a member of the  Institute  for  Advanced  Study, 
a  mathematician at  the National  Bureau of Standards, scientific 
liaison officer at  the  London branch office of the  Naval Re- 
search  Laboratory,  and a member of Management Consultation 
Services of the  General Electric Company.  Since  1965  he  has 
been Adjunct  Professor of mathematics at  the  Graduate  Center 
of the  City University of New  York  and  has held similar posi- 
tions at  Columbia University,  New  York  University, American 
University, the  University of California at  Santa  Barbara, 
Yeshiva  University,  and  the  Technion. He is currently  on the 
editorial  board of the Journal of Combinatorial  Theory,  Linear 
Algebra  and  its  Applications, and  the Naval  Research  Logistics 
Quarterly, and has previously served  on  the boards of several 
other professional journals. 

Erik Klokholm 
System  Products  Division,  Yorktown  Heights,  New  York 
Dr. Klokholm is manager of a group working on thin films and 
thin-film recording heads in the Manufacturing Research  Labo- 
ratory  at the Thomas J. Watson Research  Center. He assumed 
this  position in 1973 after working as a staff member  at  the 
Research  Center since  1962. During the academic  year  I96 1 to 
1962, he  was  an  Associate  Professor in physics at the  College  of 
Ceramics, Alfred University, Alfred, New  York.  From 1959 to 
1961 he was with the  Central  Research  Laboratories of the 
American Machine  and  Foundry  Company,  and from 1951 to 
1959, with the  Franklin  Institute  Laboratories  for  Research  and 
Development. He received  his B.S. in physics from  Massachu- 
setts  Institute of Technology in 1951 and a Ph.D.  degree in 
physics from  Temple  University, Philadelphia, in 1960. Dr. 
Klokholm is a member of the American  Physical Society,  the 
American  Crystallographic Association, and the American  In- 
stitute of Mining and Metallurgical Engineers,  Institute of 
Metals  Division. 

Hisashi  Kobayashi 
Research  Division.  Yorktown  Heights.  New  York 

compaction. In 197 1 he moved to  the  computer  sciences  de- 
partment  and  since  then,  has been concerned with the develop- 
ment of general  theory and methodologies for  computer  system 
performance  evaluation. From  1963  to  1965  he worked at  the 
Toshiba  Electric  Company,  Tokyo,  where  he  was engaged in 
the  research  and  development of advanced  radar  systems.  From 
1969 to  1970  he  was a  Visiting Assistant  Professor  at  the De- 
partment of System  Science,  University of California at  Los 
Angeles, where  he taught courses in probability and  statistics, 
information  theory and signal detection  theory. He holds B.S. 
and M.S. degrees in electrical  engineering,  obtained in 1961 and 
1963, respectively, from  the  University of Tokyo;  and  M.A. 
and Ph.D.  degrees in electrical engine'ering both  received in 
1967 from  Princeton University. He is a member of Eta  Kappa 
Nu, the Institute of Electrical  and  Electronics Engineers, the 
Association for Computing Machinery,  the  Institute of Elec- 
tronics and  Communication Engineers of Japan, and the Infor- 
mation  Processing  Society of Japan. He was awarded the  RCA 
David Sarnoff Scholarship in 1960  and  the  Orson Desaix Munn 
Fellowship in 1965. 

Leonard Y. Liu 
Research  Division, San Jose, Culiforniu 
Dr. Liu manages research efforts in user-oriented systems, in- 
formation systems  and  storage  systems.  He  has been  with IBM 
since  1969. His  education includes a B.S. degree in electrical 
engineering from National Taiwan  University in 1963, and a 
Ph.D. in computer  sciences  from'princeton  University in 1968. 
He has  been  involved in research activities in supervisory pro- 
grams for multiprocessing systems,  data base systems  and  ap- 
plication system's. Dr. Lui is a  member of the  Institute of Elec- 
trical and  Electronics Engineers and the  Association for  Com- 
puting Machinery. 

Steven  Magdo 
System  Products  Division,  East  Fishkill,  New York 

Dr. Magdo is an advisory  engineer in a device design  group at 
the  IBM laboratory in East Fishkill, where he is  currently  en- 
gaged in the  development of space-charge-limited transistors 
on high-resistivity substrates. Before  joining ISM in 1967 he 
worked  for  two  years with the  General  Electric  Company  on 
development  and application of GaAs  and  Nd:YAG  lasers  and 
light-emitting diodes. He had  previously worked on  electron- 
tube development  at  the Bell Telephone  Laboratories in Allen- 
town,  Pennsylvania and at  the United Incandescent  Lamp  and 
Electrical Company in Budapest, Hungary.  From  1952  to 1956, 
he also did research  on  electron-tube  theory  as a  Fellow of the 
Hungarian Academy of Sciences.  His  degrees include the Di- 
plom lngenieur in electrical and mechanical  engineering from 
the  Technical  University of Budapest,  1950, an M.S.,  1962, 
and a Ph.D., 1964, in electrical  engineering  from Lehigh Uni- 
versity,  Bethlehem,  Pennsylvania. Dr. Magdo is a member of 
the  Institute of Electrical and  Electronics Engineers. 

John W. Matthews 

Dr. Kobayashi is the  manager of a system  measurement  and 
modeling group in the  computer  sciences  department  at  the  Dr.  Matthews is a  membef  of  the  thin films and metallurgy 
Thomas  J.  Watson  Research  Center.  He  joined IBM Research  group  at  the  Thomas  J.  Watson  Research  Center. He has  been 
in 1967 as a member of the  applied research  deparfment  where with IBM  since 1969. He obtained  his Ph.D. in physics at  the 
he was  involved in seismic signal processing, data communica-  University of the Witwatersrand in Johannesburg,  South Africa, 
tion theory, digital magnetic  recording  theory  and image data  and  became a member of  the  faculty there in 1959. At  the time 

Research  Division,  Yorktown  Heights, New York 

467 

AUTHORS SEPTEMBER 1973 



of his departure in 1969 he  was a reader in the  Physics  Depart- Brown  University. He joined  IBM in 1970. He had previously 
ment  and director of the university’s electron microscope  unit. worked as a Research  Associate  at  the  Gerber Scientific Instru- 
He  has  spent  short periods at the Cavendish  Laboratory in ment Company, developing logic and  control circuits for large 
Cambridge,  England, and with  Siemens and  Halske in Berlin. digital plotting systems from  1964 to  1966. He was  also a part- 
From 1963 to 1964 he  was on leave at  the  Physics  Department time consultant  to  the  Raytheon  Company  Submarine Signal 
of the  University of Virginia in Charlottesville. Division,  working on applications of fast  Fourier  transform 

techniques  and was a Teaching  Assistant at  Brown University 
(in  addition to his National  Science  Foundation  Traineeship  for 
four  years) from 1966  to 1970. Dr. Silverman is a member of 
the Association for Computing  Machinery,  the  Institute of 
Electrical and  Electronics Engineers, and Sigma  Xi. 

Thomas S. Plaskett 
Research  Division,  Yorktown  Heights,  New  York 
Dr.  Plaskett  is a staff member in  the  crystal  synthesis  group  at 
the  Thomas J. Watson  Research  Center,  where his current in- 
terest  is liquid-phase  epitaxial  growth of magnetic oxide materi- 
als for bubble-domain devices.  Since joining IBM in 1962 he 
has  studied  the  growth of dislocation-free,  float-zoned silicon 
and  the  growth  and  growth-related  defects in  111-V and alloy 
compounds.  From  1959  to  1962  he worked as a physical  metal- 
lurgist at  the  Department of Mines  and  Technical  Surveys,  Ot- 
tawa,  Canada. He received  his  B.A.Sc. and  M.A.Sc.  degrees in 
metallurgical  engineering in 1955  and 1957,  respectively, and 
his Ph.D. in physical  metallurgy in 1959, all from  the Universi- 
ty of Toronto. Dr. Plaskett is a member of the  Electrochemical 
Society, the  American Institute of Metallurgical  Engineers, and 
the  American Association for  Crystal  Growth. 

Stanley E. Schuster 
Research  Division,  Yorktown  Heights,  New York 
Mr. Schuster  works  on integrated  circuits and  systems in an 
applied research  group  at  the  Thomas J .  Watson  Research  Cen- 
ter.  His activities at  IBM  have  also included  line control  and 
error  recovery  procedures  for communications  systems. Before 
joining IBM in 1965  he worked at  the Bendix Corporation  from 
1962  to 1963 and  served  as  an officer in the  U.S.  Army Signal 
Corps from 1963  to 1965. He received  his B.S. and M.S. de- 
grees in electrical  engineering from  New  York  University in 
1962  and 1969,  respectively. He is a member of Eta  Kappa  Nu, 
Tau  Beta Pi, and  the  Institute of Electrical and  Electronics En- 
gineers. 

Harvey F. Silverman 
Research  Division,  Yorktown  Heights,  New  York 
Dr. Silverman is  currently working in a speech processing 
group  at  the  Thomas J. Watson  Research  Center.  His education 
includes  a B.S. in engineering,  1965, and a B.S.E., 1966,  both 
from  Trinity College in Hartford,  Connecticut;  and  an Sc.M., 
1968, and a Ph.D.,  1970, in electrical sciences,  both  from 

Donald T.  Tang 
Research  Division,  Yorktown  Heights,  New  York 
Dr. Tang  works in the Computer  Sciences  Department at  the 
Research  Center on the evaluation and optimization of com- 
puter/communication systems.  He received  his  B.E. in electri- 
cal  engineering at  the  Taiwan  University in 1953 and his Ph.D. 
in electrical  engineering at  the  University of Illinois in 1960. A 
research staff member since  1960,  his  activities include  error 
control coding for communication systems  and magnetic  re- 
cording systems,  and communication network analysis and  de- 
sign. During  1965  to  1966 he was a  Visiting Professor of Elec- 
trical Engineering at  the National  Taiwan  University.  He is a 
member of Eta  Kappa  Nu, Sigma Xi, the  Association  for  Com- 
puting Machinery  and  the  Institute of Electrical and  Electronics 
Engineers. 

Po Cheung Yue 
Research  Division,  Yorktown  Heights,  New  York 
Dr.  Yue  has  worked primarily in the areas of system perfor- 
mance evaluation,  workload characterization,  and analytical 
modeling since joining IBM at the  Thomas J .  Watson  Research 
Center,  Yorktown Heights,  N.Y., in 1970. His  education in- 
cludes a B.S. degree  from  McGill  University in 1964, an  M.S. 
from  Stanford University in 1965, both in electrical  engineer- 
ing, and a Ph.D. in system science from  the  University of Cali- 
fornia at Los Angeles in 1970. He is a member of the Institute 
of Electrical and  Electronics Engineers, the Association  for 
Computing  Machinery, the Society of Industrial  and Applied 
Mathematics,  and the American Statistical Association. 

IBM J. RES. DEVELOP. 



Contents of previous issues 

March 1973 Vol. 17, No. 2 
t 

Papers 

Empirically Derived Micromodels for Theory of MNOS  Memory  Device Behavior 
by A .  V .  Ferris-Prubhu.. 125 . . . . . . . . . . . . . . . . . . .  

b Sequences of Page  Exceptions 
by P. A. W .  Lewis  and G. S .  Shedler . . . . . . . . . .  86 Axioms and Theorems for a 

b 

Bounds for Weight Balanced Trees 
by J .  Rissanen 101 

Optimum  Storage Allocation for a File 
with Open Addressing 

Theory of Arrays 
by Trenchard More, Jr .  135 . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 

P 
by J .  A.  van  der  Pool . . . . . . . . . . . . . . . . . . . . . .  106 . communication 

by E.  W .  Stacy . . . . . . . . . . . . . . . . . . . . . . . . . .  115 b y  M .  Kurnaugh 176 

Quasimaximum  Likelihood Estimators  for Automatic  Equalizers  Having 
Two-parameter  Gamma  Distributions Minimum Adjustment  Time 

. . . . . . . . . . . . . . . . . . . . . . . . .  

c 

469 

CONTENTS OF PREVIOUS ISSUES IBM J .  RES. DEVELOP. 



May 1973 Vol. 17, No. 3 

Papers 

Comparison of Two  Methods of 
Modeling Stationary EEG Signals 
by T .  Bohlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194 

X-ray  Image Subtraction by 
Digital Means 
by C.  K .  Chow, S .  K .  Hila1 
and K .  E .  Niebuhr . . . . . . . . . . . . . . . . . . . . . . . .  206 

Action Potential of the  Motorneuron 
by F .  A .  Dodge, Jr .  and J .  W. Cooley . . . . . . . . . .  2 19 

Identifying and  Understanding 
Patterns and Processes in Human 
Shock and  Trauma 
by R .  M .  Goldwyn, E .  J .  Farrell, 
H .  P. Friedman, M .  Miller 
and J .  H .  Siegel. . . . . . . . . . . . . . . . . . . . . . . . . .  230 

Performance of Very High Density 
Charge  Coupled  Devices 
by N .  A .  Patrin . . . . . . . . . . . . . . . . . . . . . . . . . .  241 

470 

SEPTEMBER 1973 

Theory and  Computer-aided Analysis 
of Lossless  Transmission  Lines 
by C.  W .  Ho . . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 

Refractive  Index  Dispersion in 
Semiconductor-related Thin  Films 
by A .  J .  Warnecke and P.  J .  LoPresti . . . . . . . . . . .  256 

Experimental Study of Deadline 
Scheduling for Interactive 
Systems 
by D. D. Chamberlin, H .  P .  Schlaeppi 
and 1. Wladawski. . . . . . . . . . . . . . . . . . . . . . . . .  263 

Communication 
Asymptotic Expansion for Small 
Magnetic Fields of 
Acoustoelectric  Attenuation 
in Nondegenerate  Semiconductors 
by J .  S.  Lew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  270 

CONTENTS OF PREVIOUS ISSUES 



Vol. 17, No. 4 

Papers on nonlinear wave  propagation Papers on APL 

Numerical Calculation of Self-focusing  and The Design of APL 
Trapping of a Short Light Pulse in Kerr Liquids b y  A. D. Falkoff and K .  E. lverson . . . . . . . . . . .  .324 
b y  Fujio Shimizu . . . . . . . . . . . . . . . . . . . . . . . . .  .286 

Effects of Dispersion on Steady State 
Electromagnetic Shock  Profiles 
by  S. T .  Peng and R .  Landauer . . . . . . . . . . . . . .  .299 Genera' Arrays, Operators and 

On a Nonlinear Diffusion Equation Describing 
Population Growth 
b y  Jose' Canosa . . . . . . . . . . . . . . . . . . . . . . . . . .  .307 

Functions 
b y  Ziad Ghandour and Jorge Mezei .335 . . . . . . . . . . .  

Linearization of Cauchy's Problem for Quadratic System Formulation and APL Shared 
Semilinear Partial Differential Equations Variables 
by  P. D.  Gerber . . . . . . . . . . . . . . . . . . . . . . . . .  .314 b y  R .  H .  Lathwell . . . . . . . . . . . . . . . . . . . . . . . .  ,353 

The IBM Journal of Research and Development is abstracted by Applied  Mechanics Review, Bulletin Signalhtique, Chemical Ab- 
stracts, Computer  Abstracts, Computer & Control Abstracts,  Computer & Information Systems, Computing Reviews, Current Bibli- 
ography of Science and Technology (Japan), Data Processing Digest, Electrical & Electronics Abstracts, Electronics & Communica- 
tions Abstracts, Electronics & Communications Abstracts  Journal, Engineering Index, Information  Science Abstracts, International 
Aerospace Abstracts,  Laser and Electro-Optics Reviews, Magnetohydrodynamics & Plasmas,  Mathematical Reviews, Metals Ab- 
stracts,  Metron, Operations ResearchlManagement  Science, Physics Abstracts, Physikalische Berichte, ReferativnyiZhurnal, Science 
Citation Index, Solid State  Abstracts  Journal, and Theoretical  Physics Abstracts Journal. Reproductions of the IBM Journal by years 
are available on positive and negative microfilm  from University Microfilms, 300 North Zeeb Road, Ann Arbor, Michigan 48106. 


