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Storage, data processors, 4-11 
delay lines, 19-29 
electronic devices, 5-25, (table) 5-26 
electrostatic, 19-31 
external, 5-24 
ferrite plates, 19-29 
ferroelectric, 19-31 
hierarchies, 19-02 
logical elements, 17-01, 17-05 
magnetic cores, 14-03, 15-19, 19-13; see 

also Magnetic cores 
magnetic disks, 5-32, 19-13 
magnetic drums, 19-04; see also M ag-

netic drums 
magnetic films, 19-28 
mercury delay lines, 19-29 
multiaperture cores, 19-29 
operations, 2-60 
parametron, 19-33 
parity check, 19-03 
principle of operations, 5-25, (table) 

5-27, 19-02 
printouts, 2-183 
programming with secondary, 2-144 
random access, 5-32, 19-03 

programming with, 2-144 
and sorting, 3-08 

recording media, 5-09, 20-05 
reliability, 19-03 
sorting, 2-146 
speeds, 5-26 
transfer programs, 2-184 
transistor circuits, 16-20 
tubes, 19-31 
Turing computers, 31-02 
twister, 19-33 
types,5-24, (table) 5-26 
uses,5-25, (table) 5-27 

Stored program, 12-29 
Stream function, 25-02 
Streamlines, 25-02 
Strela, 2-60, (table) 2-64, 2-111, 2-186, 

2-188,2-228 
instruction logic, 2-111 
string programming, Liapounov-Ianov, 

2-233 
STRETCH, see IBM-STRETCH 
Stretched membranes, 25-22 
Stretched program, 2-182 
String language, 2-190 

String language, of lanov, 2-230 
notation of Liapounov, 2-233 

Stromberg-Carlson, 5-37, 20-14, 20-16 
Sub operations, 17-27 
Subroutine library, IT translator, 2-214 

MIDAC computer, 2-172 
Subroutines, 2-167; see also Integrated 

systems; Utility programs 
arithmetic classification, 2-180 
automatic exit, 2-169 
automatic programming, 2-161 
call-in methods, 2-180 
change of control, 2-169 
closed, 2-169 
conditional program, 2-171 
deferred preparation, 2-171 
entry, 2-140 
exit, 2-169 
floating variables, 2-168 
free variables, 2-168 
generators, differential, 2-182 

print, 2-182 
stretched program, 2-182 

hierarchy, 2-245 
counters, 2-195 

instructions, see Instructions 
linear matrix solver, 2-174 
momentary call-in, 2-180 
normall'andom deviates, 2-173 
numerical methods, 2-181 
open, 2-168 
packages, 2-219 
permanent call-in, 2-180 
preliminary preparation, 2-169 
program parameters, 2-168 
recursive use of, 2-244; see also Lan-

guages, recursive 
red tape, 2-181 
specification sheet, Univac 1103, 2-174 
specifications manual, 2-171 
structure, 2-168 
subprogram, 2-171 
synthetic instructions, 2-168 
transfer address, 2-171 
wired in, 2-188 

Subtraction, 18-14 
decimal, 18-27 
half, 18-14 
incremental computation, 29-25 
mechanical, 27-02 



34 INDEX 

Subtraction, operational digital, 29-10 
parallel, 18-15 
serial, 18-14 
using complements, 18-14 

Subtractor, see Subtraction 
Successive approximation method, ana­

log-digital conversion, 20-63 
Sum function, Veitch diagram, 17-07, 

17-22 
Summary punches, 20-32 
Summation, analog, 22-04, 22-09 
SUMMER SESSION, 2-159 
Summing amplifier, 22-09 
Summing network, 22-05 
Superconducting storage unit, 19-32 
Superposition, principle of, 26-06 
Surface barrier transistors, 16-06 
Switching characteristics, thermionic 

diode, 23-15 
transistors, 16-02 

Switching circuits, analog computers, 
23-22 

and logic, 11-05 
transistors, 16-02, 16-05 

Switching concepts, magnetic cores, 
15-01 

Switching functions, (table) 17-04, 17-10 
simplification, 17-15 

Switching speed, cores, 19-23 
transistors, 16-04, 16-07, 16-14 

SYMB. ASSEM., 2-156 
Symbolic addresses, 2-131, 2-160 

translated, 2-211 
Symbolic language, retranslation, 2-162 
Symbolic Optimal Assembly Program, 

see SOAP 
Symbols, adder, 18-03, 18-10 

analog computers, (table) 21-10, 
22-03 

analogs, 24-03 
arithmetic and control, 18-02 
computers, 1-01 
digital computers, 1-01 
digital differential analyzers, 28-03 
EASIAC, 2-123 
flip-flop, 17-30, 18-03 
logical design, (table) 17-02 
magnetic core circuits, 15-04 
mechanical computers, 27-05 
programming, 2-47 

Synchronization, tape punches, 20-25 
Synchronous computers, 17-05 
Syntactical transformation rules, 2-228 
Synthetic instructions, 2-161, 2-168 
Systems, linear, 26-06 

nonlinear, 26-09 
Systems planning staff, 6-11 

Table look-up, 2-142, 3-09 
Tables, 2-50 
Tabulators, punched card, 20-32 
Tape, see Magnetic tape; Perforated tape 
Tape limited problems, 2-63 
Tapped potentiometers, function gener­

ators, 23-17,23-20 
Taylor-McLaurin series, 2-181 
Tchebysheff, approximation, 2-182 

polynominals, 2-181 
Teledeltos paper, 20-18, 25-06, (table) 

25-07; see also Resistance paper 
Telegraph signal, random, 26-13 
Teleregister Corporation, 9-04 
Teletype Corporation, 20-21, 20-26 
Temperature stability, magnetic cores, 

15-09 
Terminology, computers, 1-02 
Terms of consensus, 17-17 
Thermal analyzers, 25-19 
Through variable, 24-03, 25-02 
Time average, ergodic process, 26-03 
Time cards, data processing, 8-17 
Time constants, 22-10 

divider, 28-13 
effecti on errors, 22-36 
integration, 22-07 
integrator, 22-36 

Time delays, approximations, 23-35 
digital storage, 23-35 
fourth-order approximations, 23-38 
magnetic tape, 23-34 
multiple lag approximations, 23-36 
Pade approximations, 23-36 
relays, 14-48 
simulators, 23-34 
Taylor series expansion, 23-35 
true, 23-34 
two-pen recorders, 23-34 

Time division, multipliers, 23-05 
Time interval, analog-digital conversion, 

20-47 



INDEX 35 

Time interval, digital-analog conversion, 
20-57 

Time scale factor, 22-11 
Time sharing, analog-digital computa­

tions, 30-10, 30-14 
computers, 31-01 

Time varying systems, 26-06 
Timing, tape punches, 20-24 
Timing control circuits, magnetic cores, 

15-21 
Timing diagram, binary rate multiplier, 

29-07 
Toggles, 17-05; see also Flip-flops 
Tolerance plots, 14-06 
Ton, of refrigeration, 6-07 
Torque amplifiers, 27-04 
Tracing programs, 2-183, 2-240 
Tradic computer, 16-02, 16-15 

power requirements, 16-20 
Traditional programming techniques, 

2-128 
Training courses, 6-10, 6-12 
Transac computer, 16-02, 16-05 

packaging, 16-14 
power requirements, 16-14 

TRANSCODE, 2-159 
Transcription, of data, 3-03 
Transfer characteristics, computer cir­

cuits, 14-21 
gate tube, 14-28 
pulse amplifier, 14-24, 14-26 

Transfer of control instructions, 5-41, 
12-04 

Transfer function representation, 22-13 
differential analyzer method, 22-16 
direct analog method, 22-14 
operational amplifier method, 22-15 

Transfer impedance, short circuit, 22-16, 
(table) 22-18 

Transfer instructions, see Instructions 
Transfer loops, magnetic cores, 15-09 
Transformers, 14-50 

coupling of transistors, 16-17 
Transistor circuits, 14-36, 16-01, 16-03 

adder, 16-11 
advantages, 16-01 
and gates, 16-10, 16-18 
combined gates, 16-11 
computers, (table) 16-03, 16-05, 16-15, 

16-20, 16-23 

Transistor circuits, counter, 16-28 
design considerations, 14-36, 16-04 
direct coupled, 16-05 
emitter follower, 16-24 
flip-flop, 16-07, 16-26 

high-speed, 14-37, 14-38 
gates, 16-09, 16-18 
inhibitor gates, 16-18 
inverters, 16-23 
logical gain, 16-04, 16-05, 16-07 
logic elements, 16-28 
magnetic core loops, 15-13 
magnetic core multiplier, 29-08 
marginal checking, 14-37 
noise immunity, 16-05 
one-shot multi vibrator, 16-08 
or gates, 16-10, 16-18 
output drivers, 16-28 
power dissipation, 16-05 
pulse amplifiers, 16-15, 16-17 
pulse gate, high speed, 14-42 
reliability, 16-04 
storage, 16-20 
switching speed, 16-02, 16-04, 16-07, 

16-14 
transformer coupling, 16-17 

Transistors, 14-51 
alloy junction type, 14-51 
construction, 14-51 
junction, 14-51, 14-52, 16-23 

application notes, 14-53 
point-contact characteristics, 16-16 
reliability, 16-03 
surface barrier type, 14-36, 14-41, 

16-06 
switching properties, 16-02 
types, 14-51, 16-02 

Translation, 2-183 
automatic programming, 2-160 

Translator construction, 2-221 
compiler representation, 2-221 
decision processes, 2-225 
permissible symbol pairs, (table) 

2-222 
rational procedure, 2-223 
symbol pair technique, 2-221 
syntactical transformation rules, 2-228 

Translators, 2-186; see also Compilers 
address relative, present, 2-192 
algorithms, 2-190 
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Translators, automatic instruction modi-
fication, 2-190 

filing system, 2-188 
future trends, 2-189 
indirect addressing, 2-193, 2-199 
instruction modification types, 2-191 
IT translator, 2-187, 2-200; see also 

IT translator 
language extensions, 2-187 
languages, 2-186 
one-pass, 2-186 
preparation of problems in terms of 

building blocks, 2-187 
string language, 2-190 
subroutine hierarchy counter, 2-195 
two-pass, 2-186 

Transportation problem, 10-08 
TRANS-USE, 2-157 
Trapping mode, IBM-704, 2-65, 2-241 
Trigger flip-flop, 17-07, 17-34, 18-02 
Trigonometric devices, analog computer, 

23-31 
sines and cosines from implicit com-

putation, 23-32 
Trouble detection and location, 13-09 
Truth computer, 12-09 
Truth tables, 17-11 

adder, 18-10 
flip-flops, 18-03 
half adder, 18-08 
in logic, 11-04 
magnetic core circuits, 15-17 

Tubes, see Vacuum tubes 
Turing type computers, 31-01 

adder logic, 31-06 
auxiliary storage, 31-13 
communication technique, 31-02 
comparisons, 31-15 
input-output, 31-03, 31-07 
mechanization, 31-07 
operations, 31-03 
programming, 31-09, 31-12 
Sheffer stroke, 31-01, 31-03 
universal, 2-235 

Twister storage, 19-33 
Two-pass assemblers, 2-164 
Two-pass translators, 2-186 
Twu-quadrant multipliers, 23-02 
TX-O Development, microprogramming, 

2-252 

TX-2 core storage, 19-27 
Typewriters, 5-12, 20-07, 20-08 
Typotron, 20-14 

UDECIN-1, 2-158 
UDECOM-3, 2-158 
UGLIAC, 2-158 
Unconditional transfer of control in-

structions, 5-41, 12-04 
UNICODE, 2-157, 2-186, 2-245, 2-260 
Unitary weighted pulse trains, 29-05 
United Aircraft Corporation, 2-156, 2-164 
United Gas Corp., 2-158 
United States Army, 2-190 
Unit impulse response, 26-06 
Units of information, data processing, 

3-06 
Unityper, 8-02 
Univac, 2-162, 12-09, 13-03, 19-27, 19-29 
Univac I, 2-58, 2-130, 2-186, 2-239, 2-259 

accounting applications, 8-01 
Univac II, 2-58, 2-64, 2-186, 2-239, 2-259 

instruction logic, 2-83 
symbology, 2-84 

Univac 1103,2-58,2-176,2-186,2-193 
magnetic core storage, <table) 19-27 
subroutine, linear matrix solver, 2-174 

Univac 1103A, 2-55, 2-58, 2-64, 2-164, 
2-239, 2-241 

definitions and conventions, 2-77 
instruction logic, 2-77 
logical programming, 2-247 

Univac 1105, 2-58 
UNIV AC-LARC, 2-62, 2-189, 2-191 
Univac M-460, 2-191 
Univac Scientific, 12~09; see also Univac 

1103 and 1103A 
Univac Scientific Exchange, see USE 
UNIV. CODE, 2-159 
Universal computer language, automatic 

programming, 2-163 
Universal programming languages, 2-200 
Universal Turing Machine, 2-235 
University of California, 27-01 

Radiation Laboratories, 2-156, 2-157 
University of Illinois, 2-159 
University of Michigan, 2-122, 2-159, 

2-212,2-219,2-240,2-260,2-262 
Digital Computation Unit, 2-200 
IT Subroutine Library, 2-214 
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University of Pennsylvania, 12-09 
University of Toronto, 2-159 
Unscheduled maintenance, 13-09 
Ural, 2-111 
USE, 2-157, 2-164 
U. S. Rubber Company, 25-07 
U.S.S.R., 2-186,2-190,2-228 

Academy of Sciences, 2-111 
Utility programs, 2-183 

assembly, 2-183 
automatic programming, 2-162 
compiler-translators, 2-184 
input, 2-183 
interpretive, 2-184 
selective post mortems, 2-183 
storage printouts, 2-183 

transfers, 2-184 
tracing, 2-183 

Vacuum tubes, 14-07, 14-20 
application notes, 14-44 
cathode temperature, 14-43 
characteristics, 14-43 
construction, 14-43 
gates, 14-26 
marginal checking, 14-07 
pentodes, 14-08 
triodes, 14-08 

Variables, across-through, 24-03 
analog computers, 22-02 
programming, 2-50 
relationships, (table) 24-04 
systems,24-09, (table) 24-12 

Variance, 26-03 
V brush method, analog-digital conver­

sion, 20-54 
Vector inner product, IBM 650 SOAP 

program, 2-135 
MIDAC MAGIC program, 2-136 

Vectors, characteristic roots and, 10-04 
Veitch diagrams, 17-13 

geometric relationships, 17-20 
Quine simplification, 17-22 
simplification, 17-20 

Verifiers, 5-12 
punched card, 20-31 

Voltage, analog-digital conversion, 20-48 
digital-analog conversion, 20-58 

von Neumann-Goldstine method, 10-02, 
10-03 

Wave equation, 25-04, 25-19 
Weighed check, 13-03, 13-06 
Weighted codes, 12-19 
Weighting function, 26-06 
Western Union, 20-18,25-07 
Wheeler entry, 2-141 
Wheeler method, subroutine exit, 2-170 
Whirlwind I, 2-159, 2-171, 19-06 

instructions, 2-62 
Library of Subroutines, 2-180 
maintenance of equipment programs, 

2-258 
Williams storage tube, 19-31 
Words, 2-22, 2-56, 5-06, 12-27 

instructions, 2-61, 2-63 
machine translation, 11-14 
size, (table) 2-64 

Wright Air Development Center, 2-158 
Write amplifiers, logical design, 18-38 
Write out instructions, 5-41 
Writing techniques, magnetic cores, 19-15 

magnetic drums, 19-09, 19-11 

X-I assembly system, 2-158, 2-162 
Xerography, 20-16 
Xerox, 20-16 
X-y plotters, 20-63 




