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HARDWARE

UDC 681.335.7
COMPONENT BASE OF HIGH-PERFORMANCE COMPUTER
Moscow VESTNIK AKADEMYI NAUK SSSR in Russian No 3, Mar 82 pp 62-75

[Article by Corresponding Member of USSR Academy of Sciences K. A. Valiyev
and Candidate of Technical Sciences A. A. Orlikovskiy]

{Text] One of the most important problems of modern computer equipment is
development of powerful high-performance computers designed to solve important
national economic and scientific research problems with minimum time
expenditures.

The productivity of this computer system should reach one billion operations
per second, which is guaranteed r.ot only by innovations in computer configura-
tion but also by development of high-performance large and superlarge inte-
grated circuits (BIS and SBIS) for processors and memory systems, that is, the
component base of the computer.

Three independent approaches to development of processor BIS and SBIS have now
been established. First, this is development of svecialized circuits--a large
set of integrated circuits which cannot usually ke used for processors of oth-
er types is developed for a specific processor.

Another approach is development of microprocessor modules that are low-digit
processors (4, 8, 16 and so cn) with microprogram gsoftware. The sphere of in-
fluence of microprocessors is extzemely broad--from control systems of mechan-
isms to mini- and large computers. The processors of large computers can be
developed on the basis of microprocessors witih supplementary use of a number
of circuits, usually of standard series of digital integrated circuits.

The third direction is development of matrix BIS and SBIS that are matrices of
logic cells with multilayer connections. The first layer guarantees connec-
tion of transistors to the logic component. The second guarantees connection
of several logic components to cells, for example, flip-flops. The third
guarantees connection of cells to the circuit of the functional unit. In this
case the nomenclature of the functional units based on a typical base crystal
can be extensive and can number 200-500 circuits of different types. The
second and third of these directions have been davelcped most intensively and
the use of matrix BIS and SBIS is preferable for hlgh-performance computers.
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Tre component base of the internal memory of .high-performance computers will
be semiconductor BIS and SBIS of the internal (with random access), read-
only (programmable) and associative memories.
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Figure 1. Structures of Bipolar (a) and MPD (b) Integrated Transistors:
the bipolar transistor (a) is formed in a thin (approximately 1 um) epi-
taxial layer. The base and emitter domains on the order of 0.3 and 0.15
um thick, respectively, are created by ion implantation and diffusion
methods. The MPD transistors with n-type channel (b) is developed by
ion implantation to a high-resistance substrate. The domain of the chan-
nel is separated from the gate by a thin (less than 100 nm) layer of
$i03. To eliminate spurious contacts between the transistors in the in-
tegrated circuit, each of them is surrounded by a layer of Si0Oz. The
length of channel Ly is limited due to the possible coupling of the chan-
nel and source space charge (003) domains with a value on the order of
0.1 um /MPD - metal-dieletric-semiconductor/

[Key on following puge]
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[Key continued from previous page]

1. Contact to base 9, Contact to source

2. Contact to emitter 10. Contact to gate

3. Emitter 11. Gate

4, Contact to collector 12. Contact to drain

5. P -base 13. Source

6. n-collector 14. Channel °

7. n‘*-concealed layer 15. Thin layer of (1,000 A) 5102

8. p-substrate 16. Drain

- The basic material of modern microelectronics is silicon. The two main vari-

- eties of silicon BIS and SBIS are determined by the physical principles of
their design. These are bipolar and MPD transistors. Their structure, real-
izable in an integrated circuit, is presented in Figure 1. Amplification in
bipolar transistors is based on control of base current by the value of the
collector current and that in MPD transistors is based on control using the
voltage on the gate through a thin semigate oxide with a value of channel
current. Unlike MPD integrated circuits, bipolar integrated circuits have
higher speed (by a factor of 2-10), but are inferior to them in the degree of
integration, that is, by the maximum number of components located on the chip.
Along with the use of silicon to create integrated circuits, the capability of
using new materials having better electrophysical parameters than silicon is
being studied extensively. One of these promising materials is gallium arsen-
ide, in which electron mobility in weak fields is 2-5-fold higher than in
silicon. This essentially permits one to achieve higher speed of transistors
and circuits based on them.

The most important parameters of integrated circuits are the delay time per
logic component tz, the number of gates on the chip N and the power P consumed
by the circuit. The power consumed by the chip is limited by the capability
of heat dissipation in high-speed semiconductor circuits. Thus, the maximum
dissipation with air cooling should not exceed 2 W per chip, while that with
liquid cooling should not exceed 20 W. The relationship of output to the
speed of the component is determined by the physical operating principles of
the active instrument on the basis of which the circuit is constructed. These
relations are basic in nature and will be considered with respect to specific
devices.

One can assume in the first approximation that the delay time in a component
is inversely proportional to output. Therxefore, in attempting to achieve
high speed, the developer is forced to restrict the power consumed by the
chip by the number of ocomponents located on a single chip. It is obvious
from these arguments that all three parameters are interrelated. Therefore,
the quality of the logic component is usually characterized by switching en-
ergy Ptz/N = Pyt,, obviously dependent on all three parameters.

The two main channels of development of microelectronics are related in one
case to achieving the maximum possible speed and is related in the other case
to achieving the highest degree of integration. 1In the first case we will
talk about very high speed integrated circuits (SSIS) and in the second case
we will talk about very large integrated circuits (SBIS).
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The capabilities of bipolar and MPD transistors are far from exhausted in both
directions, but are limited by the minimum topological dimension. The evolu-
tion of the minimum topological dimension is illustrated by the curve presen-
ted in Figure 2. It is obvious from the figure that the minimum topological

a dimension in industrial production of integrated circuits now comprises approx-
imately 3 um, which is guaranteed by the methods of optical lithograghy. Tak-
ing into account that the resolution in formation of a drawing cannot be less
that the wavelength of the light used for exposure, one can conclude that the
efficiency of optical lithography is sharply reduced upon crossing the boun-
dary of 1 um. Methods of cathode-ray, ion-beam and X-ray lithography are
being developed for industrial production of integrated circuits with minimum
topological dimension of not more than 1 um. The resolution is not directly
related to the wavelengths of these emissions, but is limited by the effects
of interaction of the radiation with matter. Along with development of pre-
cision methods of creating the drawing of devices and the connections between
them, development of precision methods of microstructuring, specifically of
methods of ion alloying of supersmall domains, ion and plasma etching1 and so
on, is required to achieve such small dimensions.

Main attention will be devoted in this paper to analysis of alternative di-
rections for development of very high-speed integrated circuits--the component
base of high-perfommance computer systems. Among these directions are bipolar
and MPD-gilicon integrated circuits, circuits based .on field-effect transis-
tors with Schottky barrier based on gallium arsenide and superconducting in-
tegrated circuits based on the Josephson effect, considered as the future base
of supercomputers.

Components of Bipolar Integrated Logic Circuits

Let us return to the structure of a bipolar transistor (Figure 1, a). Side
dielectric domains (Si0O2) that usually cover a thin (approximately 1 um) epi-
taxial layer, are used to insulate the transistors in the integrated circuit.
The transistors on the substrate are insulated from each other by a closed
“"concealed layer-substrate"” p-n junction. The base and emitter domains are
created by ion implantation and diffusion methods. The high speed of bipolar
transistors in digital circuits is determined by the transit time of electrons
Tpr through the thin base (0.1-0.15 um), the recharging time of the barrier
capacitors of the p~n junctions and the accumulation and scattering time of
the minority charge carriers in the domain of the base. Bipolar transistors
in higher speed circuits do not operate in the saturation domain; therefore,
the inertia related to accumulation and scattering in the base of electrons
injected from the collector is eliminated. The high speed of this circuit

is determined primarily by the length of recharging the barrier capacitors of
the emitter (Ce.p) and collector (Cx,p) p-n junctions through the resistance
of the base. i

1See: K. A. Valiyev, "Problems of Developing the Component Base of Very High
Degree of Integration fon Computers,” MIKROELEKTRONIKA, Vol 9, No 6, 1980,
p 483-490.
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Figure 2. Variation of Minimum Topological Dimension in Integrated
Circuits Limited by Capabilities of Lithography: The
maximum capabilities of photolithography comprises approx-
imately 0.5 um when using a light source with wavelength
of approximately 200 nm. The use of X-ray sources and
electron and ion beams is required to create a drawing
with the smallest possible topological dimension (0.1 um)

Key:
1. Minimum dimension, um 2. Years

The time cnnstant of this process is
T6="r2.6(Ca.6 + Cu.0)- — (1)

The process of establishing the currenti in the collector is equivalent to the
process of charging the co-called diffusion capacitor

Cuudi"“l'np']o/w,. (2)
which is also charged through the resistance of the base with time constan*

'l',.mq,—'\- re Tnp: o/, - (3)

Here ¢ is the temperature potential and Iy is the current switched by the
logic component.

The output voltage is shaped on the load resistor in the collector circuit.
The inertial of voltage variation on the load resistor is determined by the
recharge time of the barrier capacitors of the "collector-base" junction
(Ck.p) and "collector-substrate” junction (Ck,p) through the load resistor Ry.
The constant of this process is .

5
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Tw= Ry (Cr.0 + Cun)r (4)
Taking into account that the logic drop on the load resistor is
AUp=1io- Ry, (5)
the function of Ty on current is easily found

w22 AU+ (C.6 + Cux)lo- (6)

The time constants Tp (1), Tgif (3) and T (6) are contained in the general
expression for the delay time with some coefficients which are equal to unity
by an order of magnitude. Without calculating the values of these coeffi-
cients, let us present the general form of function tz (Ig) in Figure 3.
Since the power consumed by the component Po = IoUi,p (Ui.p is the voltage

of the power supply source), then the dependence presented in Figure 3 is
similar to the dependence of the delay time on consumed power Pp. It is
rather general in nature and valid for any digital bipolar circuits. If the
transistors in the circuit are contained in saturation, the delay is increased
by the scattering time of the surplus electrons in the base, which is equiva-
lent to the shift of the curve in Figure 3 to the domain of greater values of
tz.

Figure 3. Dependence of Delay Time of Logic Component in Bipolar
Transistors on Value of Switched Current: the dashed
line indicates the dependence of some components of de-
lay time on current: 1--time of voltage variation on
collector in whose circuit the load resistor is connec-
ted to resistor Rg; 2--time of establishing the collec-
tor current, determined by the time of accumulation of
electrons in the base injected from the emitter; 3--
time of establishing the voltage on the "base-emitter"
junction due to the effect of the input voltage gener-
ator in the circuit of the transistor base

1t is clear from the given arguments that the values of the barrier capacitors
Ce.pr Cp.x and Cx,p. the resistances of the base body ¥y, and the transit time
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of the electrons through the base 7T, must be reduced to guarantee high speed
of bipolar logic circuits. This is achieved by reducing the dimensions of

the transistor in the plane of the chip. The resistance of the base is re-
duced by additional alloying along its periphery (see Figure 1, a). The value
of constant Ty is reduced by reducing the voltage of the power supply Uj,.p and
of the logic drop AU;.

Let us consider the experimental dependence of the time delay in the current
switch on bipolar transistors? (Figure 4), which correspond to two types of
transistors with emitters having an area of 1 X 3 um and 2 X 5 um and resist-
ance of the base of 360 and 290 ohms, respectively. The logic drop was selec-
ted as equal to 450 mV. The depth of alloying the "emitter-base"” and "collec-
tor-base" junctions was 0.15 and 0.30 um, respectively. It is obvious from
Figure 4 that the minimum values of the time delay comprised 0.29 and 0.39 ns
at consumed power of 1.48 and 1.85 mW, which corresponds to values of the pro-
duct Pp°t,180 and 310 £fJ.

1
r

07+

05}
oAl

03

02}

l L

i l L I
0t 02 03 0405 07 ! 2 3
Po.mBT (2)

1 Il

Figure 4. Experimental Functions of Time Delay in %ogic Component
Based on Bipolar Transistors: l--corresponds to transis-
tors with emitter having area of 1 X 3 um; 2--with emit-
ter having area of 2 X 5 um

Key:
1. Nanoseconds 2. mW

The reserves for further reducing the delay time in bipolar logic components
include reducing the value of the logic drop to approximately 4 ¢t, reducing
the power supply voltage to values on the order of 1 V and reducing the barrier
capacitors of the p-n junctions to values less than 10-14 F, which is quite
achievable with minimum topological dimension of 1 um. As indicated by esti-
mates,3 the delay time in bipolar logic comgonents can be smaller than 10710 s
while the product Pgt, can be less than 10~ 3 3.

2See: H. Nakashiba, I. Ishida, K. Aomura and T. Nakemura, IEEE JOURNAL OF
SOLID-STATE CIRCUITS, Vol SC-15, No 4, 1980, p. 455-459.

3See: A. A. Orlikovskiy, MIKROELEKTRONIKA, Vol 10, No 3, 1981 p 195-205.

7
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8



APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8

FOR OFFICIAL USE ONLY

Silicon Integrated Circuits With MPD Structure

The speed of a logic component based on MPD transistors is determined first

by the inertia of channel formation in the connected transistor, that is, by
the accumulation time of electrons injected from the channel and source do-
mains in the channel and, second, by the recharge time of the total load capac-
itor, consisting of the self-capacitances of the transistors which form the
logic component and the input capacitances of the following logic stages. The
storage time of the basic carriers in the channel is short. It is equal to
Maxwell relaxation time by an order of magnitude. Therefore, one can assume

in the first approximation that

ta~ Cu+Unnllo (7

and the product .. -
. tap""CH‘U;_n- (8)

Here, as before, Uj p is the voltage of the power supply source and Ig is the
switched current. 'I‘Ee logic drop is AU} = Uj p in the considered circuits
with MPD structure.

The proportionality of tz'Pg to the square of the power supply voltage has
been confirmed experimentally.

Taking into account that the current of an MPD transistor (see Figure 1, b)

is proportional to its transconductance and by expressing the transconductance
by the "gate-channel" capacitance Cy, the electron mobility in channel iy and
the length of the channel I, we find the expression for the delay time

g~
I Ty (9)

It is obvious from (9) that, by keeping the ratio Cp/Cy constant, one can
reduce tz by reducing the length of the channel Lx. Therefore, when develop-
ing SSIS, one must guarantee the maximum possible short lengths of the channels
of MPD transistors. The parameters of MFD logic components for Ly = 1 um are
presented in Table 1, where data on bipolar logic components with the same min-
imum topological dimension are also reported.

Table 1. Parameters of Higher Speed MFD and Bipolar Logic Ccmponents4 for
Minimum Topological Dimension of 1 um

Parameters Bipolar Component MPD-ComBonent
ty, PS
at N, = 1 70 115
at N, = 4 115 230

[Continued on following pagel

4See: P. A. H. Hart, T. Van't Hof and F. M. Klassen, IEEE TRANSACTIONS, Vol
ED~26, No 4, 1979, pp 421-429.
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[Table continued from preceding page)

* Parameters Bipolar Component MPD-Component

Pot,, £J at Ny = 1

Minimum dimensions:
Emitterxr 1 X 2.5 um -
width of contact to base 1l um -
Effective length of channel - 0.5 um
Length of gate - 1l pm

Note. Np is the number of identical logic components connected to the output
of the component being investigated.

- It is obvious from the table that a bipolar logic component has the highest
speed with equal energy expended for switching and with identical minimum di-
mension, while the advantage with respect to the MPD component becomes a mul-
tiple of 2 as the number of loads increases to 4.

As can be seen from (9), the additional capacity of increasing the speed of
MPD components includes the use of MPD transistors with cavity channel. The
channel in these devices is arranged in the semiconductor where electron mo-
bility can be 2-3-fold higher, rather than in the surface of the domain. The
lowest achieved delaytimes for a logic component based on MPD transistors
with micron cavity channel comprised 72.5 ps at Pg = 43 mW per component,
which corresponds to Pg.tz = 3.15-10712 g,

Unlike bipolar components, the delay time in MPD-components is inversely pro-
portional to the power supply voltage. This is explained by the fact that
the current to be switched Ip Ui since the current of the MPD transistor
in the sloping part of its characteristics is proportional to the square of
the voltage on the gate with respect to the source. Taking this into account,
we find from (7) that

ty ~ CII/UI;.;P (10)

Therefore, record low values of delay time have been experimentally at power
supply voltages of 10-14 V, unlike values of 3.3-5.2 V in bipolar circuits.
It follows from (8) and (10) that the power consumed by an MDP-component in-
creases in proportion to Ui_ as Uj p increases. This feature of MDP-compon-
ents can hardly be regarded as favorable for design of SSIS based on them.

A significant decrease of the "gource-substrate” and "channel-substrate" ca-
pacitances is achieved in the "gilicon on sapphire" structure. This permits
one to reduce the delay time by reducing the value of Cph. The experimental

sSee K. Nishiuchi, H. Shibayama, T. Nakamura et al, IEEE JOURNAL OF SOLID-
STATE CIRCUITS, Vol sC-15, No 5, 1980, pp 809-816.

2
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8



APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8

FOR OFFICIAL USE ONLY

(1)

14,0C
2} .\2 ‘
\Q
IE \\ ‘
C Q\
051 \Q’.’
oL o
- =0-
l S
02} S,
1 .‘L
_ (X} 1 1 I 1
] 2 5 10

v,mf%(Z)

Figure 5. Experimental Dependenceof Delay Time of Logic Component
Based on MDP-Transistors on Power Supply Voltage for
Pransistors with Different Lengths of Channels

Key:
1. ps 2. V

dependence of tz on power supply voltage is presented in Figure 5. As can be
seen, a delay time of 200 ps is achieved with power supply voltage of 5 V and
Lgx = 0.5 um. The minimum delay of 170 ps is achieved with power supply voltage
of 10 V. An attempt to develop devices with channel length of 0.3 um did not
lead to an increase of the speed of the component since it became necessary in
this case to reduce Uj, p, the value of which is limited due to the effect of
coupling of the space charge domains (002) of the "gource-substrate" and
"channel-gubstrate” p-n junctions. Thus, the maximun speed is achieved in
silicon MDP-components in "silicon on sapphire" structures with minimum topo-
logical dimensions of 0.3-0.5 um and with sufficiently high power supply
voltages (approximately 10 V).

Very High-Speed Integrated Circuits Based on Gallium Arsenide

Gallium areenide has a number of advantages over silicon. First, it has high-
er electron mobility in weak fields (3,500-7,000 cm2/V+s) and higher maximum
drift velocity of electrons (1.5:107 en/8). Second, gallium arsenide has a
wider forbidden zone (1.52 eV), which permits one to produce high-resistance
material (up to 108 ohms*cm), which has excellent dielectric properties and
can be used in insulating substrate for an integrated circuit.

Interest in gallium arsenide as a material for integrated circuits arose dur-
ing the early 1970s with regard to the attempt to develop very high-speed in-
tegrated circuits based on Gann devices in thin epitaxial layers and later

with regard to the capability of producing planar Schottky field-effect tran-
sistors in gallium arsenide. The Schottky field~effect transistor in modern
integrated circuits based on gallium arsenide is the basic component.6 The

6See: K. A. Valiyev, L. N. Kravchenko, A. A. Orlikovskiy et al, MIKROELEK-
TRONIKA, Vol 5, No 5, 1976, pp 378-392.
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structure of a Schottky transistor is presented in Figure 6. This structure
is realized by using promising processes of ion implanatation (double Se” and
S~ ions) in a high-resistance substrate (i-GaAs), electronic lithography and
plasma or ion methods of etching. This essentially permits one to realize
the submicron dimensions of the channel and gates between the gate and re-
sistance contacts to channel and source domains.

(2)- (3
" Tl/Ft/Au 3arsop O‘uuuecuuﬁ HOHTaHT A"ane(“t]")’m

T
/ ks
=N

Hontakr wgn)m

Figure 6. Structure of Field-Effect Transistor with Metal Gate Formed
with Damain of Schottky Contact Channel

Key:
_ 1. Source 5. Channel
2. Gate 6. n-channel
3. Resistance contact 7. Schottky contact

4. Dielectric

With electron concentration in the channel on the order of 1017 cm'3, the
thickness of the space charge domain in a Schottky diode is equal to 0.1 m
by an order of magnitude under equilibrium conditions. The thickness of the
channel in a field-effect transistor should be the same. Development of such
thin homogeneous high-quality layers by the epitaxy method is clearly problem-
atical; therefore, it is preferable to use ion alloying.

The inertia of a "gate-channel" Schottky diode is determined by the product of
the barrier capacitance of the gate by the resistance, which consists of the
resistance of the channel and source, including the resistance of the ohmic
contacts. Therefore, one attempts to reduce the length of the channel Ly and
the dimensions of the gaps between the gate and contacts to the channel Lg and
souce Ly and to increase the degree of alloying of the channel (up to 1017
am™ ). .

If one assumes that the resistance of the channel and source are equal to zero,
the time of switching an "ideal" field-effect transistor is determined as
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ta=~ AQ/]o. (11)

Here AQ is charge variation under the gate and Ig is the current to be
switched.

According to estimates,7

R Sk (12)
D' '

where h is the thickness of the channel and vg is the maximum velocity of
electron drift in weak fields, equal to approximately 1.5°107 cm/s. It is
easy to see that tz is equal to 10-11 g by an order of magnitude at Lx = 1 um
and h = 0.1 ym. The value of tz decreases to 3-10~12 g with a decrease of Lk
to 0.2 ym. This estimate may be assumed maximum for a delay time of switching
a field-effect transistor.

Circuits based on normally closed transistors in which the channel current is
equal to zero with zero voltage on the gate with respect to the source, have
the lowest energy expended for switching among the different types of circuits
based on Schottky field-effect transistors. This circuit engineering also has
greater simplicity with minimum dimensions of Lg < 0.5 m--the lowest speed
due to lower values of capacitances introduced by the connections between

transistors.
‘ 47 I §b ¢
+ Cj
U
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Figure 7. Josephson Tunnel Junction: a--structure of tunnel junction
between two superconductors S and Sz separated by thin di-
electric layer (t = 1 nm); b--volt-ampere characteristic of
Josephson junction; c--equivalent circuit; d-~-circuit of
simplest switch based on Josephson device with tunnel junction

With the dimensions Lk = 1-2 um now achievable, the highest speed is achieved
in circuits based on normally open transistors due to the high currents that

7See V. I. Starosel'skiy, L. N. Kravchenko and A. N. Sapel'nikov, MIKROELEK~
TRONIKA, Vol 9, No 5, 1980 pp 387-400.
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guaran-ee recharging of the "gate-channel” capacitor. The typical parameters
of logic components now achievable at Ik ~ 1 um in logic components based on
normally open and normally closed field-effect transistors are presented in
Table 2.

Tahle 2. Typical Parameters of Components of Logic Integrated Circuits
Based on GaAs with Minimum Length of Channel of 1 um

On Normally On Normally
Parameters Open Transistors Closed Transistors
Delay time tz, ps 90 700
Consumed power Pg, mW 20 0.15
Logic drop AUy, V 2.5 1
Potz, pPJ 1.8 0.1

Gallium~arsenide integrated circuits with medium degree of integration (fre-
quency dividers, counters, ring generators and so on) are now going through
the stage of development and testing. Development of large SSIS based on
GaAs becomes possible after industrial assimilation of production of high-
resistance substrates and the technology of normally closed field-effect
transistors with minimum dimension of the gate less than 0.5 um, which will
make it possible to achieve tgz = 5.10-11 ps at Potz = 10710 to 10713 g,

Taking into account that gallium arsenide has a number of disadvantages (high
cost, comparatively low mechanical strength and plate diameter less than that
of silicon by a factor of 2-3), one can assume that the economic factor be-
comes decisive when selecting gallium-arsenide or silicon circuits of the com-
ponent base for modern development of large high-performance components. Gal-
lium-arsenide circuits may become the main component base of the processors
of supercomputers during the period 1985-1990.

Superconducting Integrated Circuits Based on Josephson Junctions

A Josephson junction is an_almost ideal switch with a sharp threshold, super-
small switching delay (10-11 g) and very low dissipation (1076 w).

The main Josephson device, on the basis of which some types of logic circuits
have been studied, is the tunnel junction containing two superconducting layers
S1 and S;3. They are separated by a thing insulating layer with thickness t
(Figure 7, a) in which exchange of Cooper pairs between superconductors is
possible. As a result, when the voltage on the junction is equal to zero, the
current of the Cooper pairs I, can pass through it and in this case the junc-
tion can be in two states--with voltage U = 0 and current I < I, and with
finite resistance (with single-frequency tunnelling) in which the voltage pro-
portional to the sum of the widths of the slits of the superconductors Al + 4y
drops.

The well-known Josephson equations are easily valid for this type of junction

-1, sing, . (13)
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U = (hj2e) dpat. (14)

grad @ == (2¢/h)- (A, -4 Ayt 0)-(ugH X m). (15)

Here ¢ is the phase difference of f; and fj wave functions in superconductors
S1 and S2, U is the potential difference, A; and A; are the London lengths of
penetration for superconductors S; and S2, H is the vector of magnetic field
intensity, n is the unit vector, ugp, e and h is the magnetic permeability,
electron charge and Planck's constant. Piecewise linear approximation of the
volt-ampere characteristic of the juncion is used for analysis of the logic
circuits (Figure 7, b). The slope of the first segment is determined by the
resistance Ry = Um/Ic and the slope of segment 2 is assumed equal to zero with
current drop AI at voltage of Ug = (Ay + Ajy)/e. For example, the typical
parameters are Ic = 50 MA, Uy = 27 mV, Ug = 2.8-2.9 V and A1 = 70 uA for tun~
nel junctions 2.5 im in diameter (based on Pb alloys). This junction is an
equivalent circuit (Figure 7, c) with current generator

1= 1, sin \ (2e/R) U at, (16)

shunted by capacitor Cy and nonlinear resistor R(U). For the example pre-
sented here, C; = 0.2 pF, which corresponds to approximately specific capaci-
tance of 10-5 F/cm?.

The Josephson tunnel junction is used in logic circuits as the threshold de-
vice controlled by current. Calculations show that the simplest switch based
on a single Josephson tunnel junction (Figure 7, d) with the parameters pre-
sented above drops as a result of switching current with delay 5-10-12 5 to
the load R, at power supply voltage of Uj.p = 10 mV, bias current Igm = 35 uA
and input current Iykh = 35 A and dissipates power of 0.35:1076 W, which
corresponds to an energy of 1.75-10"18 J expended on switching. These values
are better than the corresponding values for semiconductor integrated circuits.
The low logic drop (approximately 1 mV) determines not only the low level of
dissipation, but also the high speed since it permits one to use low load re-
sistances (approximately 10 ohms) .

However, the circuit shown in Figure 7, d cannot be used as a logic component
since the output is not determined from the input and the component has poor
load capacity (Nn * 1) due to the technological difference of current I..

Two directions were formulated to develop logic components with tie-in of the
inputs and high load capacity (Np > 3).

SKVID (Superconducting quantum interference devices), which are a combination
of two or three Josephson junctions, are used in the first of them. The input
line is connected to the SKVID by a magnetic flux. These components are
called components with magnetic coupling.

The main disadvantages of logic components with magnetic coupling based on
SKVID includes the relatively large area occupied by them on the chip and the
high sensitivity to external random magnetic fields. If the minimum topologi-
cal dimension is 2.5 um, a logic component based on a three~junction SKVID

1L
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occupies an area of 4,400 um2, and approximately 80 percent of its area is
occupied by inductive components.

An alternative method of coupling is to use Josephson Jevices in the input
circuits as nonlinear uncoupling components.

Both magnetic and direct couplings are realized in the higher speed logic com-
ponents based on Josephson devices that utilize the phenomenon of quantifica-
tion of the magnetic flux in SKVID. The typical area of these components is
approximately one-third less than the area of components with inductive coup-
lings. A delay in the range of (3-4) +10~11 with minimum topological dimension
of 2.5 um and consumed power equal to approximately 5-1076 w per component is
achieved in these components.

By comparing the record results achieved with silicon and gallium arsenide
logic components with minimum dimension of 1 um to the results found for com-
ponents based on Josephson junctions with minimum dimension of 2.5 Mm, one
can see that components based on Josephson junctions have one-half the values
of the delay time and are characterized by lesser energy expended for switch-
ing (10-16 J) by more than a factor of 2.

However, it would be erroneous to assume that all problems of developing SSIS
on the basis of Josephson components have been solved. Producing tunnel junc-
tions is a complex technological problem due to the need to guarantee high
reproducability of a thin dielectric layer (3 nm) by tunnelling. The inte-
grated structure of a circuit based on Josephson conponents together with the
shielding superconducting layers has 10-12 thin-film layers.

Therefore, along with Josephson tunnel junctions, so-called bridge junctions
are being studied intensively. A section with weak superconductivity, which

‘is a thin "bridge" between two superconducing shores (Figure 8), is used in

these devices instead of the tunnel barrier. Niobium with T¢ = 8.9 K, the
thin layer (0.1 um) of which is applied to a silicon substrate, is used as the
superconductor in the example in Figure 8. Thinning in the film is created by
the electronic lithography and plasma or ion etching method. It is desirable
in this case to achieve a length of the microbridge of 1 < §, where £ is the
length of coherence. The value of £ is usually approximately 10 nm. For
example, £ = 25 nm in niobium at T = 4.2 K. Achieving these dimensions in

the plane of the chip is still extremely difficult. As shown by K. K. Likharev,
characteristics similar to those of ideal bridges can be observed in microbrid-
ges with length 1, for which the following condition is fulfilled

<l < hagn a7

where lef = A-coth (d/2)), 4@ is the thickness of the bridge and A, as before,
is the London length of penetration.

To increase the logic drop in microbridges, one attempts to reduce the cross-

. section of the bridge and thus to increase its resistance in the nonsupercon-

ducting state (Ry). The IBM Company, for example, has developed microbridges
with record small dimensions (30 X 30 nm) kased on niobium.
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Si(noanomna)

Figure 8., Josephson "Bridge" Junction: a--structure of device manu-
factured from niocbium on silicon substrate; b--volt~ampere
characteristic of junction.

Key:
l. um 3. Substrate
2. nm

Another direction of research is to develop tunnel junctions with thick bar-
rier (approximately 100 nm) from a degenerate semiconductor oxr normal metal.
Weak induced superconductivity is observed in these junctions in degenerate
semiconductors in the domain on the order of the length of coherence of the
semiconductor. Narrow-zone materials, for example, InSb and InAs, in which
the carriers are not frozen at helium temperatures and have mobility on the
order of 106 cmz/Vs, are of great interest for these junctions. Thus, the
problem of selecting the component base for a Josephson supercomputer cannot
be considered solved.

The systems engineering problems are of organizing processor and storage sub-
systems have not yet been solved for supercomputers based on Josephson com-
ponents. The development of supercomputers will be preceded by development
of small test Josephson computers. According to estimates, the test mini-
computer based on Josephson components will include 50 SSIS of 5.103 ¢ompon-
ents in each and a memory with capacity of 64:103 bits. The ¢':¢>mpute:r:8 will
consume a power of approximately 1 W and will occupy a volume of (3 X 3 X 3)
cam.

According to estimates available in the literature, supercomputers based on

- Josephson devices will contain a processor on 106 logic components, a high-
speed memory with capacity of 64 kbytes and main internal storage with capac-
ity of 64 or 128 Mbytes. The processor can be made in the form of 103 chips
of 103 components each, SOZU (high-speed memories) of 32 chips of 16 kbits
each and an OZU [internal storage] of 8103 or 16°103 chips of 64 kbits each.

8See: S. Hasuo, H. Suzuki, T. Imamura and T. Yamaoka, Proceedings of the

12th Conference on Solid-State Devices, Tokyo, 1980, in JAPAN INSTITUTE OF
APPLIED PHYSICS, Vol 20, No 20-1, 1981, pp 323-329.
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The chips can be located on 100-200 square silicon cards with side of 10 cm.
The cards in turn are connected to a single block measuring 15 X 15 X 15 cm.
The total dissipation of the computer may be equal to 10 W. Realization of
this computer requires development of digital systems equipment and technology
of SSIS based on Josephson components, development of the technology of assem-
bly of SsIS into blocks, protection of the computer against external noise and
cooling supercomputers to helium temperatures.

COPYRIGHT: Izdatel'stvo "Nauka", "Vestnik Akademii rnauk SSSR", 1982
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UDC 681,3:621.3.019.35
REDUNDANCY OF FINITE AUTOMATA IN UNIFORM COMPUTING ARRAYS

Moscow AVTOMATIKA I TELEMEKHANIKA in Russian No 4, Apr 82 (manuscript received
12 Mar 81) pp 139-149

[Article by G.G. Asatiani and V.G. Chachanidze, Moscow]

[Excerpts] A computer algorithm is discussed for global redundancy
of finite automata in uniform computing arrays (UCA's)
with the existence of faulty cells in them. The method
provides an acceptable solution by means of a practicable
exhaustive search. The solution sought is arrived at
by using an almost twofold smaller number of redundant
UCA cells than with other known methods.

1. Introduction

Uniform computing arrays (UCA's) are promising facilities for constructing computers
of various classes and for various purposes [1-3]. '

_ One problem of designing automation and computer hardware facilities based on UCA's
resides in the development of methods of providing redundancy of finite automata in
UCA's. By providing redundancy of finite automata in UCA's we mean the process of
reordering the array for the new implementation of a specific finite automatcn while
bypassing faulty cells, whose coordinates have been determined at the testing stage.
Traditional methods of providing redundancy of finite automata are not very accept-
able for solving this problem, aince by their means it is difficult to take into
account the arrangement of the elements and interelement links of a UCA. Of in-
terest chiefly are redundancy methods which can be implemented by fairly simple
systems for automatic restructuring of a UCA, i.e., methods which make it possible
to produce a new adjustment program by uncomplicated transformations of the origi-
nal program; in mind here is the fact that methods exist for inserting an arbitrary

graphic representation of a specific finite automaton in a UCA with faulty cells
[4].

In implementing Zinite automata based on UCAt's, because of the existence of topo-
logical restrictions on the arrangement of cells in the structure, a certain number
of cells in good working order are usually contained in the structure, positioned
both in the section of implementation of a finite automaton and outside it and not
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- taking part in implementation of a finite automaton; i.e., a UCA is characterized
by the existence of natural redundancy [5]. Conventienal methoda of providing re~
dundancy in a UCA efther introduce artificial redundancy into the structure (local
redundancy methada), i.e., are similar to traditional methods of providing redundan-
cy {6], or utilize just the natural redundancy of the array (global redundancy me-
thods) [7]. In connection with this, conventional methods of providing redundancy
in the first instance work with high redundancy factors, and in the second are in-
effective because of the small amount of redundancy employed, which is not always
sufficient for finding the UCA reordering program sought. )

The purpose of this paper is to study and develop a computer method of providing
redundancy of finite automata in a UCA, taking into account reduction of time and
the redundancy factor, as well as limitations on moving the structural diagrams of
finite automata over the UCA's field. ‘

Use of the algorithm suggested presupposes, in the detection of faulty UCA cells
at the testing stage, the single reordering on another computer of all statements
implemented in the structure.
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CHOICE OF THROUGHPUT OF PROCESSOR SERIES IN DESIGNING FAMILY OF SPECIAL-PURPOSE
COMPUTING SYSTEMS

Moscow AVIOMATIKA I TELEMEKHANIKA in Russian No 4, Apr 82 (manuscript received
18 Dec 80) pp 150-159

[Article by V.A. Vedeshenkov, N.A. Vlasenko and A.F. Volkov, Muscow]

[Excerpts] The problem is solved of determining the throughput of
a series of processors intended for designing a family
of special-purpose multiprocessor computing systems.
The cost/throughput ratio is used as the optimality ecri-
terion for various variants of the design of central
units of multiprocessor systems. An algorithm is de-
veloped which makes it possible to solve the problem.

In designing automated systems for controlling entities or processes of the same
type, special-purpose computing systems are often necessary, having various pro-
cessor capacities, information input/output facility capacities and memory capaci-
ties. TFurthermore, economic requirements dictate that both the principles of the
‘structural design of these computing systems and the principles of the structure
of their software be identical. A promising way of creating such a series of spe-
cial-purpose computing systems is their implementation in the form of multiprocessor
systems. The fact that in recent years a new elementary computer hardware base--
microprocessors-~has appeared speaks in favor of using this method of designing
special-purpose systems. Microprocessors, which have relatively limited computing
capabilities, make it possible by uniting them into multiprocessor systems to
create sufficiently large-capacity computing complexes.

An important characteristic of multiprocessor computing systems is their basic
modularity. Because of this it is possible to construct on the basis of a single
set of functional modules computing systems which, although of identical structure,
nevertheless differ in the throughput of their central units, memory capacities

and carrying capacities of input/output facilities, By the term "central unit"

is meant the combination of general-purpose processors. Of course, an increase in
the number of functional memory modules and input/output processors results in
practically a linear increase in the respective capacities of the special-purpose
system. However, increasing the number of general-purpose processors in the central
unit does not produce a linear increase in throughput [1-3]. This fact 1s explained
by the following reasons.
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1. By conflicta in the simultaneous acceas of several procesaara te thelr faci-
lities for linking with memory modules. The probahility of auch conflicts is
especially great if a shared line, which is typical of multimfcroproceasar systems,
is used as the communication facility.- '

2. By conflicta in access of processors to the same memory modules, Losses of
the central unit's throughput are thereby inevitable, aince the majoxity of
problems solved in a special-purpose multiprocessor aystem are heavily related in
terms of initilal data.

3. By the impossibility of completely loading with assignments all processors of
the system at any moment of time. This takes place on account of the limited
capabilities for multiprocessing of problems solved in the system. Multiprocessing
capabilities are especially limited in high-reliability multifunctional computing
systems.

In developing multiprocessor computing systems oriented toward functioning in

the control circuits of ASU's [automated control systems] for entities of the same
type, the requirements for the real throughput of central units of systems, first,
are known, and, second, differ strongly from one another. Therefore, the problems
of determining the optimum values of the throughput of various types of processors
from which central units are made up and of determining the number of processors
of a specific type in specific configurations of computing systems satisfying spe-
cific requirements are of interest. This study is devoted to solving these prob-
lems. Here the "cost/throughput" ratio is used as the optimality criterion for
different variants of the design of central units of multiprocessor systems.

The results of solving this problem according to the algorithm presented are shown

in the table [not reproduced]. It is obvious from the data of this table that

for fulfilling the problem's conditions it is necessary to use three types of basic
processors. Here the breaking down of requirements into grxoups is performed in the
following manner: {Q,} , {QZ , {Q3, Qé} , and the total percentage loss for this

variant of designing centralunits as compared with the optimum solution equals

10 percent. .

For the purpose of comparison, in the last section of the table analogous data are
presented for the implementation of all required central units in single-processor
variants. The advantages of multiprocessor organization of central units of com-
puting systems are clearly evident from comparing these data with the data of other
variants of their implementation.

The use of the method developed for determining the throughput of general-purpose

L processors and their number in central units of computing systems makes it possible
to make a valid choice of the structure of central units at their rough design
stage. Because of this, designing time is shortened and the quality of design
solutions is improved. ' '
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UDC 681.322-181.48.001.2
FORMALIZED APPROACH TO OPTIMIZATION OF INTERNAL CONFIGURATION OF MICROCOMPUTERS

Riga AVTOMATIKA I VYCHISLITEL'NAYA TEKHNIKA in Russian No 2, Mar-Apr 82 (manu-
script received 15 Oct 80) pp 15-19

{Article by L. Ya. Lapkin.and V. G. Nosov]

- [Text] One of the directions of microcomputer development is development of
them on the basis of the processor sections of multicrystal microprocessors
(MP) with microprogram emulation of some authoritative instruction systenm.
Analysis of the literature shows that the given direction of microcomputer
design is achieving ever greater development. The internal configuration of a
mi.crocomputer designed on the basis of microprocessors--a set of series K589
and compatible with the M-6000 minicomputer--is described in [1] and a micro-
computer developed on the Intel 3000 microprocessor set and programecompatible
with the series of PDP-11 minicomputers of the DEC Company, is described in
[2] and the design features of a microcomputer compatible with the YeS EVM
[Unified Computer System) are described in [3].

The role of microprograms will increase sharply in development of microcompu-
ters with the use of microprocessors and microprocessor gets. Microprograms

in combination with microprogrammable microprocessors provide great capacili-
ties to the developer for selecting the internal configuration of the micro-
computer being designed. The developer can follow different goals in selection
of the internal configuration as a function of the postulated design problem:
design of a general-purpose microcomputer or design of a microcomputer oriented
toward a specific class of algorithms. The purpose of the given paper is to
develop a formal method of optimizing the internal configuration of
microcomputers.

When developing the configuration of microcomputers, the designer solves the
traditional problem of resource distribution of the microcomputer being de-
signed between the hardware and microprogram levels. On one hand, the charac-
teristic features of the instruction system being emulated are taken into ac-
count and on the other hand the results of analyzing the realized algorithms
and restrictions placed on the microcomputer being designed in the volume of
equipment, productivity, weight, consumed power, reliability, cost and so on
are taken into account.
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Let us call the aggregate of functional assemblies of a microcomputer, the
communications between them and the corresponding microprograms the internal
configuration of a microcomputer.

Let us also introduce the concept of features of internal configuration that
determine the elementary functions (indivisible at the selected level of con-
sideration) of a microcomputer which can be realized by hardware or micropro-
grams and from which the "configurational" appearance of the microcomputer is
made up.

The set of features of the internal configuration is determined, on the one
hand, by the selected instruction system and on the other hand, by the selec-
ted type of microprocessor.

Features can assume different values. If the set of microcomputers under con-
sideration with different configuration is denoted by the letter A and if the
number of the configurations is denoted by the letter N, then each configura-
tion is assigned its own number { = 1, 2, ..., N and the values of all its
features. In the considered case the features x may assume three values:

0, if the function is fulfilled by microprograms;
Ay, = {1, if the function is fulfilled by hardware;
y, if the function is not included in the configuration.

The representation x: A-+Ax that compares the value xj & Ax to each object
Aj € A is understood as a feature. The problem of selecting the internal con-
figuration of a microcomputer with fixed set of functions for all versions of
the configuration is subseguently considered. Feature x in this postulation
assumes only two values {0, 1} from set Ay and is a boolean variable.

The versions of the internal configuration of a microcomputer having m features
are determined by the set of vectors {Xj} of features of the internal configur-
ation, where Xj = (X34, ..., ¥pg). The vector of features of the internal con-
figuration will be denoted X = (X1, +c., Xyr eoer Xm) for simplicity.

Each feature of the internal configuration x4, j = {1, m}, is characterized
by the time of microprogram realization 7; and by the equipment expended for
its hardware realization q4. The time es imate of the feature is found at
the microprogramming stage by determining the product of the number of micro-
instructions fulfilled in realization of the given feature and the time of the
machine cycle. Parameter q4 is determined by the number of housings of inte-
grated circuits (IS) expended for hardware realiszation of the feature.

Let us introduce the time and hardware expenditure vectors: T = (T}, ..., Tp)
and Q = (g3, +-+/s Q).

Let a system of instructions of a microcomputer K = {kl, ceer Kio oney kn} be
- selected for which the communication matrix M = {mj4} is determined,
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‘rj, if the functional transformation assigned by the j-th

m,, = feature is fulfilled in instruction k; by microprogram; (1)

13 i
0 in the opposite case. )

The times of fulfillment tj of instructions kj for a selected value of X are
determined by the formula

. t_l, )
) =MX,
In

whereX=(1=x1,.... 1=%; .o, I=Em) = (Brr..osEieees Fm)-

Let us also introduce the vector Xp--the transported vector X. The effective
productivity of the microcomputer is determined by the formula

me =

i

n ’

Z fit: @

im]

where £y is the frequency of using the i-th instruction in realization of the
algorithm fulfilled by the microcomputer.

A Gibson mixture is used when calculating Wef of a general-purpose microcom-
puter [4] and the specifics of the problems being solved by it are taken into’
account when designing a problemoriented microcomputer.

Let F = (f3, ..., fy), then the mean time of performing the operation is

1' N o —_..
wo=FM-X

(3)

Let vector X contain only "changed" features, i.e., those which can assume
both a unit and zero value. Let us denote by T4o the times of fulfilling the
functions corresponding to the unchanged features that assume only a zero
value and let us denote by jg the number of the unchanged feature. The time
of fulfilling instruction kj can then be expressed by the formula:

- = 4) -
ti= Z MijoTio+ 2 myjeix;=t+ Z mijtsky. . )
i jotl j1
Here to ig the time of fulfilling the "core" of the instruction--the part of

it whidh is always fulfilled on a microprocessor by feeding the corresponding
microinstructions with any version of configuration.
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Taking (4) into account, one can write (3) in the form

1 oo (s)
~—=To+ FMX,
Wap ot
1°
where T,=F: is the time of realizing the algorithms in the case when
tno
all the features of the internal configuration are realized by hardware.

Hardware expenditures to realize a microcomputer are determined by function Z:

Z2(Q.X)=Qu+Q-Xr, (6)
where Qp is the minimum equipment expenditures for the version of internal

configuration of the microcomputer being designed when all the features of the
internal configuration are realized by microprogram.

Expressions (5) and (6), which yield estimates of the basic characteristics

of the microcomputer, are linear functions of boolean variables x;i. The pos-
sibility of finding similar functions is determined by selection of independent
features of configuration, by realization of microprogram control in the modern
BIS [large integrated circuit] of the P2U [read-only memoryl, in which the P2U
expenditures in microprogram realization of the features of configuration are
incomparably lower than the expenditures for hardware realization of these
features; the length of the machine cycle of the microcomputer is selected with
regard to all the possibilities of introducing hardware that realizes the fea-
tures of the configuration.

Baged on (5) and (6), one can formulate the following problems of designing
the internal configuration of a microcomputer, described by the vector X =

= (Xys eees Xn) Xy = Qorl, j=1, ..., m.

1. The problem of achieving the given productivity with minimum eguipment
expenditures. Z=Q.Xy—min--and FMX<TM To . Here Tdop = 1/Wdop, Wdop
is the requirement on the microcomputer being deu:l.gned with respect to
productivity.

2. The problem of achieving given productivity for applications of the micro-
computer in several different systems with minimum equipment expenditures.

 Z=Q.Xp—min,
' F,M)‘( <Tinon—Tios
FAMX Tipon—Tho

Here Ty dop ® /v dop’ Fy is the requirements on the q.?f:mcomputer and the

£°
characteristics of problems of the k-the system and T,=F, ( )
{0
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3. 1he problem of achieving gmximum productivity with given restrictions on

equipment. FMX-~min , Z=Q-XTgQ&p—Q°. Here Qgqp is the maximum permis-
sible equipment of the microcomputer.

Thus, the problems cf optimizing the internal configuration of a microcomputez
can be reduced to problems of linear programming with boolean variables.

. nsy e
- ;
H P oy
luse -
- wer - l
 (Ewi] [zog]
- & ) I | D

Block Diagram of Microcomputer. Functional assenmblies: PZU kom--
read-only memory of instructions; SK--instruction counter; RK--in-
struction register; ShFl, ShF2, ShF3 and ShF4--bus shapers for issue’
of information from corresponding functional assemblies; BMU--micro~
program control unit; PZU mp--read-only memory of microprograms;
RgMK--microinstruction register; TsPE--central processor element;
SchTs~-cycle counter; qu—-extemal shift register; ShFA--address
bus shaper; ShFD--data bus shaper; ShA--address bus; fhD--data bus;
ozZU--internal storage; Iind--index adder; IR--index register; ShP>--
0ZU data bus shaper; BFPR--unit for forming result features; RSP--
processor status register; BPP--piority interrupt unit

In real problems of microcomputer design, the number of features of internal
configuration may exceed 10-20, which makes it impossible to solve the indi-

- cated problems by direct selection and determines the necessity of using stan-
dard programs that solve linear programming problems with boolean variables
by the Balash method [5] or by other methods [6, 7).

As an example, let us consider the internal configuration of a microcomputer
designed on a microprocessor set of series K589 and that is program-compatible
with computers of the SM EVM series. A block diagram of the computer is pre-
gented in the figure. The functional assemblies SK, SchTs, Skh.zn.A, RgV,
Iijngsr IR and BFPR are hardware realization of the features of internal config-

uration of the microcomputer.
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- Development of the indicated microcomputer with regard to the specifics of
problems of processing information coming in from analytical devices permits
one to establish the following characteristics for solving linear programming
problems: 1) Qy = 45, 2) F = (f,, €3, £3, £4, f5, f£g) = (0.45, 0.05, 0.13,
0.02, 0.25, 0.1), where £f; is the frequency of using the following instructions
in fulfilling a given algorithm: ¢£; is addition-subtraction, f£2 is shift, f3
is multiplication, f4 is division, £5 is control transfer and fg is logic oper-
ations, 3) Zpax = 67, 4) parameters T4 and qj are according to the table and
5) ¥Wpax = 200 ops/s at vector F, corresponding to item 2, (Tgy)may ™ 1/Wpax ™
= 5.10-6 gacond.

Estimates of Figures of Internal Configuration with Respect to Equipment 9y
and With Respect to Time 75

m) (2) 3atparnt 060- | 3atpatn M3V ‘5) (6)
Ne Gynkunonansnuh | pynonsains q B M 3atpaTm »pe-
. yaea (xopnyc 185 | (Mikpoko- | wenn T, B uc TNpinevanie

f3) o | gy

1| ek (D) 4 .2 400 -

2 | UP+ZIus fe) : 6 3 600 -

3 | CranA (@ 3 10 2000 - Q3
4 BOIP (10) 4 i 2200 Mpu onepaunn cnoxe-

. HHS—BHYHTAHHA
5 Cull (11) | v 2 6400 Tlpin BHnONHEHHH one-
. paunn ymuoxenns{14)
6 | PrB (12) 4 2 6400 TIpH BHMOAHEHHI ORe-
—pe

pauHn yMHOXenHA(}4)

The times are given for machine cycle of 200 nanoseconds.

Key:
1. Number of item
2. Functional assembly
3. Equipment expenditures q4 (housing of series 155)
4. PZU expenditures in mk (microinstruction)
5. Time expenditures T4 in nanoseconds
6. Remarks
7. Instruction counter
8. Index register plus index adder
9. Circuit of value A '
10. Unit for forming result features
11. Cycle counter
12. External shift register
13. During addition-subtraction operation
14. During multiplication operation

Estimates of the features of the internal configuration of a microcomputer

with SM EVM [International Small Computer System] instruction system are pre-
sented in the table with respect to Q3 in IMS [integrated microcircuit] hous-
ings of series 155 and with respect to time 7§ in number of microinstructions.

Solving the linear programming problem described above, replacing the hard-
ware realization by certain features and entrusting fulfillment of their
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functions to the corresponding microprograms, one can find the versions of
internal configuration that satisfy the specifications for productivity and
equipment.

The internal configuration presented in the example is the highest-speed
version of a microcomputer that at the same time requires the highest equip-
ment expenditures. The given version of a microcomputer is the result of
solving problem 3 for achieving the maximum productivity with given restric-
tions on equipment with the input data presented above. :
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HIGHLY PRODUCTIVE COMPUTER EQUIPMENT FOR DATA PROCESSING

Novosibirsk VYSOKOPROIZVODITEL'NYYE VYCHISLITEL'NYYE SREDSTVA DLYA OBRABOTKI
DANNYKH in Russian 1981 (eigned to press 15 Jul 8l) pp 2-4

[Annotation, table of contents and foreword from the collection "Highly Produc-
tive Computer Equipment for Data Processing" edited by Vadim Yevgen'yevich
Kotov, Vychislitel'nyy tsentr SO AN SSSR, 299 copies, 90 pages]

[Text] Annotation

The topical collection "Highly Productive Computer Equipment for Data Process-
ing" includes articles devoted to works carried out at the Computer Center by
the MARS [Modular Asynchronous Developed System] and TsOGI [Center for Geophys-
ical Information Processing] projects.
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V. P. Garin and M. I. Mogil'nitskiy, Specialized Computer System
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V. A. Shaptsev, One Approach to Increasing the Correctness of Informa-
tion Transmission Over Radio Channels in the merminal Radio Net-
work for a Collective-Use Computer Center . . . « o« o o ¢ ¢ o ¢ 67

S. T. Vas'kov, Ye. N. Bobrov and B. V. Fesenko, Data Transmission
System Based on Elektronika-60 Microcomputer and CAMAC Equipment . 75

B. V. Fesenko and A. D. Chernavin, Modem-2400 Signal Conversion Device. 82
Foreword

“Me success of microelectronics permits a considerable expansion of the
nomenclature of computer equipment and development of computers of different
designation with diverse structure that corresponds more optimally to the dif-
ferent spheres of their application. The fields of application of computer
equipment and methods of using it--highly productive universal computers for
solving large problems of mathematical physics, computers for large informa-
tion systems, field computer complexes, video information processing systems,
computers as components of collective-use networks and systems, problem-ori-
ented laboratory computer systems and so on--are being expanded constantly.
Scientific research work is being conducted at the Computer Center, Siberian
Department, USSR Academy of Sciences in the configuration of parallel compu-
ters and complexes. Articles that jlluminate some preliminary results of in-
vestigations on the equipment components of the MARS (Modular Asynchronous
Developed System) and TsOGI (Geophysical Information Processing Center) proj-
ects and the seismic data gathering and processing system are included in the
present collection.
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CONFIGURATION AND PRINCIPLES OF ORGANIZATION OF PARALLEL PROCESSOR FOR NUMERI-
CAL PROCESSING

Novosibirsk VYSOKOPROIZVODITEL'NYYE VYCHISLITEL'NYYE SREDSTVA DLYA OBRABOTKI
DANNYKH in Russian 1981 (signed to press 15 Jul 81) pp 5~13

[Article by Yu. L. Vishnevskiy, V. Ye. Kotov and A. G. Marchuk from the collec-
tion "Highly Productive Computer Equipment for Data Processing" edited by Vadim
Yevgen'yevich Kotov, Vychislitel'nyy tsentr S0 AN SSSR, 299 copies, 90 pages]

[Text] An approach that includes the design of specialized computers intended
to solve one or another class of problems has gained wide distribution during
the last few years in design of computers of high and superhigh productivity.
A wide diversity of specialized processors with very high productivity and
that solve specific problems in real time, related mainly to image processing,
processing of radar signals, trajectory calculations and so on, has appeared.
These processors have given a good account of themselves and the diversity of
specialized processors will probably increase even more in the future.

The greatest advances in the increase of productivity in the field of numeri-
cal processing are related to effective realization of a number of vector oper-
ations. However, scalar calculations are carried out in this case with a con-
siderable loss in productivity. As a result the efficiency of a specialized
processor depends considerably on the percentage of scalar calculations in the
problems being solved. The situation also changes slightly when a scalar pro-.
cessor of traditional configuration is added to the computer system.

A new configuration of a numerical data processor, based on the concept of
modular asynchronous developed systems (MARS) [1] and that permits new solu-
tion of the problems of efficiency both for scalar and vector calculations, is
proposed in the given article. The main featurses of the processor are:

hierarchical structure (system, subsystems, functional devices and basic
components levels) and functional specialization at all levels by sharing con-
trol, memory, processing and switching functions;

parallellism at all levels, asynchronous interaction of subsystems,
combination of fragments, parallel execution and a conveyor;

synchronous microprogram realization of subsystems;
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a basic method of combining functional devices--the switching method;
dévelopment of a local memory structure and multi-access common memory;
hierarchical microprogramming;
configurational independence of machine language;
high level of system language;
parallel operating system.

Structure of Processor

The processor consists of four main subsystems--control subsystem, address and
computing gubsystems and also memory subsystem.

The processing subsystems of the processor are constructed on the unified
principle. They consist of conveyor type individual functional devices (FU)
specialized to perform specific operations. The functional devices interact
by means of a controlled high~speed switchboard. The subsystem control device
guarantees parallel operation of the functional devices and parallel execution
of several (possibly different) fragments in the subsystem that realize specif-
ic macrofunctions. The programs of these fragments are stored in the subsystem
instruction memory. Functional delay devices were used in the subsystems for
temporary storage of intermediate results.

In the information sense, the subsystems are divided into several layers of
data to be processed, belonging to independent fragments in the general case.
The functional devices share these layers in time, which permits combination
execution of scalar fragments to increase the degree of useful loading of the
subsystems.

The unified structural principle, which includes the fact that the separate
module at each level of the hierarchy consists of functionally oriented sub-
modules that perform processing, storage, control and switching functions, is
followed in design of individual subsystems, the procesgor as a whole and the
system that combines several processors.

The figure presents an overall representation of the processor structure.

The functioning of the entire processor is based on the flow or conveyor prin-
ciple. The control subsystem (UPS) forms the line of operators ready for ex-
ecution. The operator is a list of names of fragments, consisting of the names
of address fragments and the names of the computing fragments and their rela-
tionships according to the initial calculating formula. The names of the frag-
ments are accordingly entered in the address subsystem (APS) or computing sub-
system (VPS). In the general case an individual address fragment realizes a
nontrivial function of sampling data elements of complex structure and gener-
ates address flows by which operands should be read from the data memory or by
which the results of calculations should be written in the memory. The
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Figure 1. Overall Structure of Processor
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2. Memory module 6. Computing subsystem
3. Switchboard 7. Control subsystem

4. Address subsystem

computing fragment realizes some computing function on vector independent

variables. It processes input data flows and forms output flows of results,

part of which is sent back to this same subsystem as input flows for other

fragments and part of which is written in the memory. The control subsystem

permits several interpretation processes to be carried out in the layers of

the subsystem, forming fragments in the computing and address subsystems and
- monitoring their execution.

Organization of Subsystems

An important configurational concept is that of the subsystem. A subsystem
is a functionally self-contained module of a system connected to other
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subsystems by asynchronous exchange channels (AK). One-way transmission of
information from one subsystem to another is accomplished through the asyn-
chronous channel; therefore, writing and reading channels are distinguished.
The same channel for a single subsystem is a reading channel and the same
channel for another subsystem is a writing channel.

A subsystem, as noted above, generally realizes nontrivial processing func-
tions. These functions are programmed in the subsystem and represent func-
tionally complete program modules, so-called fragments. We shall sometimes
understand a fragment as a program itself and sometimes as the process of ex-
ecuting this program in the subsystem. A fragment usually realizes some typi-
cal microfunction, partially used in user programs. No special restrictions
on the algorithmic complexity of fragments are introduced. They can realize
both simple processing diagrams and those containing cycles and conditional
control. The complexity of the fragments will be limited on the one hand by
the limitation of the resources in the subsystem and on the other hand by the
requirement of sufficiently frequent use of this fragment in user problems
(it is probably unfeasible to create a too complex fragment for infrequent
use; it is better to realize it by means of simpler typical fragments).

Several fragments can be initiated in a subsystem. The capability of combining
the work of several fragments in a subsystem is provided by the following
concepts.

First, the capability of assigning several address and computing fragments in
the instruction is an important aspect. Several structures can participate
simultaneously in processing. The elements of these structures can be read
and written by different, but simultaneously executed address fragments. The
instruction for several related computing fragments permits a more complex
processing function to be assigned, which is a composite of typical functions.

- Second, we regard the combination of fragments as a method used to increase
the productivity of the conveyor subsystem when processing scalar fragments.
During operation an individual fragment that processes scalar independent
variables, the subsystem is not completely loaded. A combination of fragments
is essentially a method used to determine the advantages of continuous flow
organization of the subsystem.

Since several fragments can be in the active state simultaneously in the sub-
system, it is convenient to represent a subsystem consisting of several layers
or sections by the number of combined fragments. Each fragment can function
within only one section allocated to it and in this sense it is protected
against the action of other fragments and itself does not affect them directly.

pifferently processor subsystems have a unified structure regardless of func-
tional orientation. This solution has a number of positive properties. Thus,
the methodology and technique of fragment microprogramming, subsystem control,
organization of the memory of fragments, the structure of communications be-
tween devices, verification and debugging are all solved in the unified manner
in different subsystems.
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A subsystem regarded as an individual functional module consists of submodules
that perform the functions of processing, control, switching and memory. Pro-
cessing functions are accomplished by means of functional devices (FU). The
subsystem contains several functional devices, which can operate gimultaneous-
ly, to parallel these functions. Functional systems are oriented toward per-
formance of specific elementary operations. The composition of a functional
system in the subsystem and structure of data that are processed by these func-
tional devices determines the functional specialization of the subsystem.
Functional devices that realize functions requiring several operating cycles
for execution have conveyor organization.

Thus, regardless of the number of cycles required to perform operations, the
input of each functional device is freed at the beginning of the next cycle to
receive the following operands and instructions.

Analysis of typical computing problems such as those of linear algebra, spec-
tral analysis, calculation of elementary and spectral functions, formula cal-
culations, calculation of polyncmials and so on showed that a high-speed
matrix switchboard can be used to guarantee flexible communication of the
functional devices with each other if their number is relatively small (10-20) .

The synchronous principle of functional device interaction is adopted in the
subsystem. First, the synchronous principle requires approximately 30 percent
less equipment compared to the asynchronous principle. Second, the determin-
ant behavior of all the functional devices simplifies the control of the func-
tional devices and, which is important, simplifies the switchboard since in
this case the status of the switchboard is replaced synchronously by a single
switching instruction. Moreover, fragment programming is simplified. Third,
analysis of synchronous systems is simpler than analysis of asynchronous
systems.

Systems Organization
The design principles of a system are as follows:

the system is constructed from several functionally oriented subsystems--
the address subsystem (APS), computing subsystem (VPS), control subsystem (UPS),
memory subsystem (PPS) and peripheral subsystem (PFPS) ;

a set of interacting processes (fragments) functions at a given moment in
each of the subsystems and in the system as a whole;

asynchronous channels are used to transfer operands from one process to
another; if the interacting processes function in different subsystems, their
interaction is organized through channels that link different subsystems to
each other; if the interacting processes function within a single subsystem,
then channels that combine input and output terminals of the subsystem are
used;

input operands are accordingly entered in the subsystem through input

terminals, while the result operands accordingly leave the subsystem through
the output terminals; the terminals can connect the inputs or outputs of
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asynchronous channels of different designation; there may be several input
and output terminals in the subsystem;

different types of resources required to fulfill a process are designated
dynamically and independently of each other; the types of resources subject to
distribution are the sections of the subsystem, the subchannels of asynchron-
ous channels, the zones of local parameters of the process and the data and
program memory domains. The last type of resources is determined for the pro-
gram as a whole rather than for an individual process. The dynamic distribu-
tion of resources creates prerequisites, first, for organization of asynchron-
ous starting of processes as resources are freed, which leads to an increase
of the degree of loading of subsystems and accordingly to an increase of pro-
ductivity, and second, to create a configurationally independent processor
input language. This must be understood in the sense that the input language
should not be strongly dependent on a specific set of processor resources,
wkich solves the problemw of the transferability of programs within different
processor canfigurations.

- The hierarchical principle of control is realized in the system, which reflects
the hierarchical structure of the programs. The following levels of control
are distinguished (from top to bottom):

control of execution of an individual fragment in a subsystem;

control of execution of an operator consisting of a list of interacting
fragments; it includes tracking the operation of individual fragments and the
distribution of resources for them;

control of execution of the program module consisting of a list of oper-
ators; it includes organization of the sequence of fulfilling the operators
and of following the work of individual operators;

control of execution of the program consisting of modules; it includes
following the work of modules, calculating the conditions of response of the
modules and organization of access to shared resources jointly with the dif-
ferent modules being used.

The first level of control is realized in subsystems. The second and third
levels are realized by the control subsystem by means of the corresponding
fragments whose programs are written in the fragment memory of the control
subsystem, or in other words by means of microprogram realization of control
functions. It is feasible that several control processes--fragments--are
constantly in an active status in the control subsystem. This is true of such
fragments as interpretation of the input language operator, control of fulfil-
ment of the operator, initial response to interrupt signals coming from sub-
systems and so on.

The fourth level of control is realized mainly by programs, i.e., by the oper-
ators and program modules of the user program or of the operating system. Some
functions such as synchronization of processes during use of common resources
and others such as second- and third-level control functions, may have equip-
ment support in the form of special functional devices within the control
subsystem.

38
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8



APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8

FOR OFFICIAL USE ONLY

BIBLIOGRAPHY

1. Marchuk, G. I. and V. Ye. Kotov, "Modular Asynchronous Developed System,"
Preprint No 68 and No 87, Novosibirsk, 1978.

COPYRIGHT: VYCHISLITEL'NYY TSENTR SO AN SSSR

6521
CsO: 1863/138

39
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8



APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8

FOR OFFICIAL USE ONLY

STRUCTURE OF IMAGE PROCESSING SYSTEM

Novosibirsk VYSOKOPROIZVODITEL'NYYE VYCHISLITEL'NYYE SREDSTVA DLYA OBRABOTKI
DANNYKH in Russian 1981 (signed to press 15 Jul 81) pp 52-59

[Article by V. S. Nikul'tsev from the collection: "Highly Productive Computer
Equipment for Data Processing” edited by Vadim Yevgen'yevich Kotov, Vychis-
litel'nyy tsentr SO AN SSSR, 299 copies, 90 pages)

[Text] Consideration of a rather wide range of image processing problems,
realization of which does not assume different geomtric transformations of
the rotation or tension type and in the general case is unrelated to deforma-
tion of the coordinate grid, permits one to determine at a specific level of
detail the stable structure of algorithms that guarantee solution of these -
problems.

This is determination of some, relatively small subset of elements of the in-
itial image or an aggregate of them.

This is the representation on this set of the computing proceduring that gen-
erates a number of values related in the general case to different features.

This is organization of the process that accomplishes continuous or block map-
ping of the data of the initial set onto the domain of definition of the com~
puting procedure during the process or sequential application of it to the
entire initial volume of data or during tracking of some functional by it.

The entire series of problems in the considered scheme will require a known
number of "passes," related to calculation of the preliminary parameters of
transformations, for example, of parameters that reflect the characteristics
of classes, in problems related to classification [1, 2]. Moreover, sequential
use of computing procedures permits one to realize iteration algorithms. The
effectiveness of the latter will be determined by the flexibility of represen-
tation of parameters, by the variety of computing procedures corresponding to
the iterations and by the capability of representing different structures and
"forms" of subsets for them. Thus, this may be some local domain around each
point in the plane of the photograph for a number of transformations as, for
example, in realization of convolution or a series of mathematical operations
related to calculation of gradients, Laplacians and to interpolation or to
calculation of features that reflect the texture of images [4, 5, 6]. For
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realization of orthogonal transformations, this may be a set formed of elements
whose coordinates reflect doubly inverse order [3]. This will be sets of vec-
tors in problems of synthesis of color images or problems related to presenta-
tion of input information contained in several photographs, according to the
characteristics of human perception of the images [7, 8]. In some problems
the domain of definition of the computing procedure may correspond to some
"volume," related to multidimensional representation of data [6] or on the
_ contrary may degenerate to a point [4]. It is the necessity of the joint
guarantee of the variety of "forms" and structures of the domains of defini-
tion of computing procedures that affect to a considerable degree the practi-
cal realization of interactive modes of image processing if the latter are
not restricted by some narrow class of problems. If one proceeds from the
fact that complex thematic processing of images, interpreter to a significant
degree by its form, first requires an interactive medium, assuming joint pos-
tulation and resolution of a rather wide range of problems, then guarantee of
the capability considered above becomes one of the main aspects in realization
of this system. The latter is considerably aggravated by the significant vol-
ume of data to be processed, which comprises tens of Mbytes with regard to in-
termediate results in many problems even in relatively small image formats,
as for example, in problems of classification with regard to adjacent elements
in the plane of the photograph. All this assumes the presence of internal
storage corresponding to the system.

Although the prospects for designing an internal storage with this capacity
with random access is unrealistic, this is still on the one hand an expensive
gratification {and even in this case one must have it in practice) and on the
other hand, one can consider a compromise version. Then there is a correspond-
ing hierarchy of memory levels related to each other by exchange processors.
The structure of the latter, depending on specific problems and types of data
determined by the control computer, should guarantee dynamic pumping of data
and passage of it thourhg a medium that accomplishes direct processing.

The sufficient effectiveness of this hierarchy of memory levels follows primar-
ily from the structure of processing algorithms that considers the sequential
nature of access at the level of certain volumes of data and that assumes ran-
dom access within them. It must be noted that this situation can occur upon
transition from level to level up to a medium that guarantees realization of
computing operations and in this case, the levels, like the algorithms them-
selves, may permit considerable parallelling.

The corresponding assumed levels of the memory hierarchy are:

the level of the operating library that guarantees random access at the
data file level and sequential access inside them;

a main internal storage that guarantees buffering, storage and random
access to data;

fast internal storage to which data are transformed which are the domain

of definition of the computing procedure and from which they are accessible to
it.
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The interaction of exchange processes of the corresponding memory levels is
unrelated to the address spaces of the latter and is vector, block exchange
in nature. The problem of realization of a conveyor in direct form is not
.posed here. Again the variety of problems obviously does not permit complete
coordination of the indirect rate of processing, the speed will be determined
by the longer term operation and is more reasonable to guarantee support of
them, using both microprogram and equipment realization of the latter.

The general algorithn of interaction of the main parts of the system, consist-
ing of a main computer and terminal station (Figure 1) that includes a control
computer, a set of ~sommutation address exchange processors, several levels of
data storage and display system, a direct computing medium and also abbrevia-
tions of interaction with the operator, assumes mapping of the selected com-
bination of user procedures by the control computer onto a set of intial states
of the required modules and parts of the system and initiation and maintenance
of exchanges between them.

The memory subsystem, related to the level of the operating library, is guar-
anteed by the interaction of a number of modules joined in a single crate by
the corresponding mainlines--one for control from the controller (E-60 mini-
computer) and two for exchange of data. The latter guarantee sequential bit
and byte addressless asynchronous exchange of data. Apparatus support of the
controller at the level of the corresponding modules permits connection through
interface cards of different media that guarantee direct storage of data if
their structure permits one to consider them as a memory having random access
to sequential files. This can obviously be media realized on the basis of

Ts. M.D. [expansion unknown], on P.Z.S [expansion unknownl], on structures or,
for example, on magnetic disk store. The difference will be essentially re-
lated to the exchange time, which in the latter case for an image with volume
of 512 X 512 X 8 bits (YeS-5061 magnetic disk) will correspond to 1-2 seconds.
The effect of this value on the rate of solving problems in dialogue, with re-
gard to the corresponding capabilities of buffering up to several images in
the internal storage, of guaranteeing dynamic pumping of data and finally,
with regard to the time for representation of the corresponding user directives
during operation, can obviously not be so significant. Guarantee of all func-
tions for management and description of the library catalogue and also commun-
jcation with other external devices is guaranteed directly by means of this
level. This permits one to consider interaction with a control process at the
jevel of images and tasks and is not rigidly tied to realization of other
levels and subsystems.

The level of the main internal storage is guaranteed by the set of unconnected
units (channels) of the internal storage, physically realized in individual
crates. Each of these units is a semiconductor memory with direct access,
which is accomplished through a unified exchange mainline and which permits
connection of different functional modules to it. In this case the capacity
of each unit is determined by the number of memory modules contained in it.
The maximum number of these modules is limited to eight. Their organization
corresponds to a two-dimensional structure with capacity of 256 X 127 16-bit
words and permits double stratification at the module level. This permits,
along with the capability of access to a byte and 16-digit word, a guarantee
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of simultaneous access of two words (32 digits) and of realizing the maximum
capacity with a cycle of 400 nanoseconds of the memory itself up to 10 Mbytes/s.
This capability guarantees the effectiveness of data exchange during operations
related to representation of operands that require large dynamic ranges.

The nature of interaction of all modules and the processes corresponding to
them is related to execution of drive and driven (several driven) functions
and to establishment of asynchronous communications at the level of the first
part of the address (the number of the vector) and synchronous data exchange
in the second part (number of the element). The latter is achieved by a 12-
digit multiplexed line.

Resolution of conflicts for a simultaneous request of a mainline is entrusted
to a module that performs the functions of arbitrator and in this case the
process having lowest priority can be interrupted after notification.

The basic set of functional modules corresponding to a single channel includes
N internal storage modules (1-8), mainline arbitrator module, corresponding
exchange processor modules both with operating library and fast internal stor-
age accessible for calculations, a television driver and interface module di-
rectly for the control computer. The control registers of each of the modules
is allocated an address space in the total capacity of the memory. Thus, for
example, the television driver is described with the following set of registers.
These are:

an element number register from which the image can be fed to the monitor
(1,024 X 512 elements);

register for placing the image on the monitor screen;
register of the size of the imaged zone of the memory;
vertical and horizontal scale register (1, 2, 4, 8);
general control register.

Control of tt~se registers is accessible to any mainline modules and permits
realization of a number of interesting modes in image interpolation on the
screen and in "animation" of the images by using multiplication by addition

- of special modules or, finally, it guaranteee the capability of achieving a
stereo effect with subsequenting tinting.

The carrying capacity of each of the channels and its capacity permits the
television driver to display one of two images measuring 512 X 512 elements

on the monitor or two of eight images simultaneously with resolution of 256 X

X 256 elements of 8 bits each. Television drivers permit joint synchronization
to regenerate the images in color with resolution of 512 X 512 elements or,

for example, to achieve the capability of printing the image in 1,024 X 1,024
elements. One to organize parallel printing of several images immediately,
depending on the number of available channels, and guarantees the capability of
subsequent joint processing of them in the video tempo, i.e., to realize
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similar capabilities of known systems. The basic version of the system in-
cludes up to four channels whose television outputs are combined into a sys-
tems television unit that permits switching, superposition of data, "tinting"
of them during using of a color monitor and conversion of digital values to

_ analog values.

The provision of readout by means of address processors from each of the in-
ternal storage units, determined by an ordered set of data that are the domain
of definition of the computing procedure, permits effective use of vector pro-
cessors for direct calculations. In this case the functions of the domain of
the fast internal storage are performed directly by the internal storage of
the vector processor. This version is more than svfficient for a number of
problems, but one must encounter rather significant overhead expenses in ex-
change and duplication of data when realizing algorithms related to the init-
jal two-dimensional structure of data. Thus, for example, when realizing
convolution of an image with some mask (window) measuring 32 X 32 elements for
calculation of a single new value, transmission of up to 1,000 elements to a
vector processor without modification and adjustment of its program is required,
whereas it would be sufficient to get along with 32 elements. Without exclud-
ing the considered capability, the terminal station is provided with its own
internal storage and the corresponding computing medium.

, The structure of the memory, from the viewpoint of display of an initial ag-
gregate of data on it, emulates to a known degree the memory on shift regis-
ters, retaining random access within it in this case. A specific structure of
data controlled by previous processors essentially seems to move and slip
through this memory. ‘

The memory consists directly of modules that permit parallel access of a set

of computing processors (automatons) to them through one of the channels

("vertical”). A guarantee of movement through them is accomplished by the

"horizontal® channels. All the modules are combined by a unified address 1line

connected to a control device. Parallel removal of similar operands from each
- module is realized in practice.

The set of computing processors (or one processor) is also under single con-
trol. Communication with modules of the internal sterage is accomplished
through a switching medium. ‘The latter ensures the capability of a relative
shift of the processor matrix with respect to the memory modules, thus expand-
ing the domain of definition of the computing procedure and retaining parallel
operation of all processors.

The control device and the corresponding exchange channels with npper level of
internal storage are similar to the media considered earlier and are accessible
to the control computer through the level interface.

The considered structure of the image processing system, which assumes a devel-
oped dialogue during operation, guarantees known flexibility and permits the
development and increase of capacity both in speed and in the complexity of

the algorithms. The independence of levels and their modular nature within
guarantees effective practical realization and the capability of design and
assembly of different configurations.
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Whereas a considerable part of the cost of a system is now related to its
software, then part of it cannot be applied to the hardware level.
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DATA TRANSMISSION SYSTEM BASED ON ELEKTRONIKA-60 MICROCOMPUTER AND CAMAC
EQUIPMENT

Novosibirsk VYSOKOPROIZVODITEL'NYYE VYCHISLITEL'NYYE SREDSTVA DLYA OBRABOTKI
DANNYKH in Russian 1981 (signed to press 15 Jul 81) pp 75-81

[Article by S. T. Vas'kov, Ye. N. Bobrov and B. V. Fesenko from the collection
"Highly Productive Computer Equipment for Data Processing” edited by Vadim
Yevgen'yevich Kotov, Vychislitel'nyy tsentr SO AN SSSR, 299 copies, 90 pages]

[Text] A set of CAMAC modules that match the crate mainline to different com-
munications channels and lines over a wide range of data transmission speeds
was developed according to the operating program to create hardware of the
first unit of the VIsKP [multiple-use computer center], Siberian Department,
USSR Academy of Sciences, which made it possible to link territorially dis-
persed information gathering and processing systems to each other [1, 2].

An example of this system may be the gcientific research automation system
based on the Elektronika-60 microccmnuter.

A set of different input-output devices linked by a computer channel provides
greater functional capabilities in organization of this system.

Development of data transmission equipment (APD) in the designs of the Elek-
tronika-60 microcomputer was a further continuation of work within the project
of the multiple-use computer center, siberian Department, USSR Academy of
Sciences, and made it possible to expand the capabilities of the serial
computer.

On the one hand, development of data transmission equipment within the designs
of microcomputers and on the other hand, compatible in exchange formats and
protocols to similar CAMAC equipment, permits organization of different ver-
sions of equipment configuration during design of the network such as:
exchange of two remote computers,
exchange of two remote CAMAC systems,

and exchange of a remote microcomputer with a CAMAC system.
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Data transmission equipment guarantees matching of the common bus of the
Elektronika-60 microcomputer to a sequential cemmunications channel. The con-
necting lines of a city telephone exchange or phyaical pairs, transmission
through which can be accomplished at speeds of 12, 24, 48 and 96 kbaud, can be
used in realization of the communications channel.

Data transmission to 2 distance up to 16 kilometers is possible in this case.

There is the capability of operating on a standard tone-frequency telephone
channel using serial signal conversion devices (modems).

In this case the data transmission equipment, besides being matched to the
physical line, guarantees matching with the modem by a standard S2 junction

[4].

Organization of data transmission over a tone-frequency telephone channel us-
ing serial modems is presented in Figure 1.

A duplex information channel is realized in these systems, i.e., transmission

can be accomplished independently both in the forward and reverse directions.

At the same time the proposed circuit also permits operation in the semiduplex
mode.

The data transmission system is by function:

a system with resolving feedback (information is verified at the receiv-
ing end and a signal is transmitted to the return channel on the results of
reception);

a system with feedback signal expectation (the next information is trans-
mitted after the signal is received from the return channel).

The feedback signal is transmitted over the information channel of the reverse
direction.

The presence of an internal storage permits information to be stored until
confirmation has been received from the return channel.

The developed data transmission equipment is oriented toward the use of HDLC

line protocol (high-level bit-oriented communications channel control proce-

dure), confirmed by the International Organization on 8tandards (ISO standard
3309).

Accoxrding to the protocol, a code-independence mode, formation of the struc-
ture of information transmitted over the communications channel and verifica-
tion of the status of the channel are provided.

A block diagram of the data transmission equipment is shown in Figure 2.

The transmitting and receiving part includes an internal storage with capacity

of 256 eight-digit words intended to store information for the verification
time. ) .
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: Figure 2. Block Diagram of Data Transmission Equipment
Key:
1. Transmitter 8. Communications line
2. Frame verification sequence 9. Field shaping circuit
shaper 10. Address
3. Computer channel integration 11. Service
circuit 12. Reference frequency generator
4. Internal storage 13. Frame shaping device
S. Flag shaper 14. OK signal detector
6. 2Zero bit insert 15. Error decoder
7. Signal conversion device

[Continued on following page]
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[Key continued from preceding pagel:

16. Frame verificaticn sequence 19. Frame receiving circuit
17. Analysis of field S 20. Zero exclusion circuit
18. Receiver 21, Synchronization circuit

The use of two internal stores was determined by the need to organize a duplex
operating mode ir both directions.

RGl and RG2 are registers that convert an eight-digit parallel/series code to
series/parallel code.

The frame verification sequence shaper is a register with feedback that real
izes the generator polynomial

x26 4+ x12 4 x5 + 1,
The designation of the remaining assemblies is clear from the block diagram.

Information is exchanged between the central processor and the data transmis-
sion equipment by means of standard access cycles to the channel.

There is a number of internal registers to organize this exchange of the data
transmission equipment.

The transmitter status register (address 177600) participates in operations
with respect to the service requirement and presentation of interrupt.

The transmitter (address 177602) and receiver (address 177606) data registers'
are used during data exchange.

The transmitter word counting register (address 177610) is used to control the
length of the transmitted data pack in the range from O to 256 bytes.

The receiver word counting register (address 177612) is designed to store in-
formation about the length of the data pack taken from the communications
channel and stored in the internal storage. The register formats are pre-
sented below.

15141312111098765432]'0

Omtdra "Cdoft B_Kanane” (L) Paspemerne npepupanmn (2)
Tped e 00 pawma ¥3)
e

Format of Transmitter Status Register
Key:

1. "Breakdown in channel" error 3. Servicing requirement (FLAG)
2. Interrupt authorization
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1514131211109876543;10

|PasEmeI:ue nm@mu’

Tp'edoaaa?mgumm {2)

Format of Receiver Status Register

Key:
1. Interrupt authorization 2. Servicing requirement (FLAG)
I5 14 I3 I2 II I0 9 8 7 6 5 4 3 2 I O
- A N
(1) Re mcmommayoTCH zammye (<)
Formats of Data Registers and Transmitter and Receiver
Word Counting Register
Key:

1. Not used 2. Data

Using the capability of writing to the transmitting and receiving data regis-
ters (and the internal storage serves as them) for all 256 addresses and sub-
sequent reading permits one tc organize testing of the internal storage in the
auto-increment mode, while the use of the write-pause-read mode permits one to
organize random access to the internal storage.

Organization of the interrupt requirement, presentation of interrupt and
transmission of the interrupt vector address are accomplished in the standard
- manner for a computer.

Two independent interrupt requirements are used to call up the transmitter and
receiver servicing subroutines. The interrupt vector addressees are 230 and
234, respectively.

Structurally, the data transmission equipment is fulfilled in two versions:

data transmission equipment for operating over the connecting. lines of
a city telephone exchange or over physical lines. In this case the data trans-
mission equipment is made in the form of a single plate measuring 252 X 296 mm
with disconnects for a lead to the computer channel and one disconnect on the
plate for connecting the communications line.

If operation is over a standard tone-frequency telephone channel, then the same

P plate measuring 252 X 296 mm is used, but instead of an integration device with
physical line, integration by a standard S2 junction is made on it [4] that
guarantees matching to the serial modem.
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The use of this equipment considerably expands the class of problems solved
by means of microcomputers and making this equipment on a single ideological
base from one developsd previously permits solution of problems of compati-
bility and continuity of the equipment being developed.
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' MODEM-2400 SIGNAL CONVERSION DEVICE

Novosibirsk VYSOKOPROIZVODITEL'NYYE VYCHISLITEL'NYYE SREDSTVA DLYA OBRABOTKI
DANNYKH in Russian 198l (signed to press 15 Jul 81) pp 82-89

[Article by B. V. Fesenko and A. D. Chernavin from the collection "Highly Pro-
ductive Computer Equipment for Data Processing" edited by Vadim Yevgen'yevich
Kotov, Vychislitel'nyy tsentr SO AN SSSR, 299 copies, 90 pages]

[Excerpt] The Modem-2400 signal conversion device is included in the hardware
of the data transmission systems of the Collective-Use Computer Center, Siber-
ian Department, USSR Academy of Sciences and is designed to convert binary sig-
nals to a signal suitable for transmission over standard tone-frequency (TCh)
telephone channels with four-wire ending.

The modem guarantees synchronous operation in the duplex mode with data
transmission speed of 2,400 bits/s over segregated (unswitched) channels with
a length of six transceiving sections on a tone frequency (without correction
of the characteristic of the group delay time (GVZ) of the channel).

The digital method of direct signal shaping in a temporary domain is used to
transmit data in the modem transmitter [1].

Service information is transmitted in the return digital information channel
organized in "data transmitter" and "data receiver" CAMAC modules [2, 3].

The Modem-2400 is designed for stable operation with frequency shift up to

47 Hz in the communications channel and length of the connecting line (SL) be-
tween the modem and tone-frequency channel up to 20 km and with variation of
the received signal level from 0 to =30 dB. The signal level during transmis-
sion can be regulated in the range from 0 to 28 dB. The permissible communica-
tions interrupt time that does not lead to desynchronization of the modem re-
ceiver is 10 seconds. If fluctuating noise is fed to the receiver input with
level 5 dB below the signal level, the bit error coefficient comprises not less
than 11074, The frequency stability of the master oscillator is 1:10~5, The
output resistance of the modem in the direction of the tone-frequency channel
is equal to 600 ohms.
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SOFTWARE

UDC 681.3.067

METHOD OF PROTECTION FROM UNAUTHORIZED USE OF INFORMATION IN ADAPTIVE CONTROL SYSTEM
WITH IDENTIFIER

Moscow AVIOMATIKA T TELEMEKHANIKA in Russian No 4, Apr 82 (manuscript received
1 Dec 80) pp 127-132

[Article by V.N. Dyn'kin, S.S. Musayelyan and N.S. Raybman (deceased), Moscow]

[Text] The problem of protecting information from unauthorized use
in an adaptive control system with an identifier having a
hierarchical structure is discussed. Computer-proof
transformations are presented which are used for protecting
the password list of system users. A method of encryption
of information and a method of authenticating messages in
data transmission channels are suggested.

Modern systems for centralized supervision and control of territorially scattered
enterprises, their individual subdivisions and entities have a hierarchical struc-
ture. For a hierarchical system it is possible to stipulate implementation of the
ASI (adaptive control syatem with an identifier [1]) principle, not only for indi-

- vidual entities, but for the system as a whole. The block diagram of such a system
for a 3-level hierarchical structure is presented in fig 1.

For many reasons, e.g., when it is necessary to maintain responsibility for func-
tioning of an individual entity or group of entities, as well as to prevent the
introduction of accidental or intentional changes in their operation, interference
in the functioning process by outside individuals or individuals responsible for
other entities can be undesirable. On the other hand the need arises of protecting
the information circulating in the system from unauthorized actions--hooking up to
communications channels for the purpose of intercepting transmitted information, in-
cluding control instructions, or inserting spurious messages; and unauthorized
reading or modification of data files. Various information on raw materials, mater-
ials, personnel resources and products produced can be subject to protection at
various hierarchical levels. It is often necessary to protsct individual subsys-
tems. For example, of special interest is an ASI for controlling multirange sup-
plies, when a storehouse for raw materials, semifinished products and finished pro-
ducts provides for the requeats of several enterprises or entities, and ASI's for
especially precise production processes, when the interference of outside personnel
is impermissible. The most complete protection of modern automated systems requires
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the involvement of hardware and software together with cryptographic methods and
organizational measures: for protection,
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Figure 1. Block Diagram of Hierarchical ASI: UU--centrol unit, I--identifier,
0--controlled entity

Key:
1. w 3. Data transmission channel
2. 1 4, Third level
One effective means of protecting information from unauthorized use is cryptography.
It has found its obvious application in protection of communications, when informa-
tion is transmitted through communications channels in encrypted form. Here the
1 encryption can be performed both by the computer itself and by special cryptographic
equipment installéd at the transmitting and receiving ends of the communications
line. Another important application of cryptography is the protection of external
memories by means of encrypting stored information. As will be demonstrated below,
cryptography can be used also for solving the problem of authenticating a user of
the system--for determining the authenticity of a person requesting access to the
system.

Content Formulation of Problems

Qualitative changes have been observed in the field of cryptography in recent years,
which is associated with the rapid development of computer technology and an in-
crease in the speed of computers. In particular, such concepts as computer-proof-
ness and the one-way function [2] have appeared.

A code--the transformation of an unconcealed text into an. encrypted text--ia called
computer-proof if in order to solve it (cracking the code's key or cracking the
encrypted text without knowing the code's key is had in mind) the best of known
algorithms requires the performance of a number of operations which not a single
modern computer is in a position to perform in a certain time peritod.
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We will gay that function £ 1s enerway if it easily (in a relatively small
number of operatiens on a computer).converta unconcealed text x fnto encrypted
text y m £(x] fon all values of =x . frem the demain of definitfon, and the
reverse cperation (computatiom of the value of /x m £ 2 () with a known encrypted
text, y ) is computationally unvealizable, The term “computationally unrealizable"
means that tranaformation by means ef the one-way function is computer-proof.

Two problems in protecting the hierarchical system referred to, which can be solved
- by means of cryptography, are discusged in this article:

1. Protection of the list of system user passwords stored in the computer's memory.

2. Protection from unauthorized reading of information and insertion of spurious
messages in data transmission channels. '

Our goal is solving the problems formulated above is to substantiate the computer=-
proof nature of the transformations presented and to construct appropriate encrypt-
ion and decoding algorithms which can be implemented practically.

Solution of Problems

\ The traditional method of protecting a computing system from unauthorized access to
it is the so-called password method. For the purpose of gaining access to the
system each of its legitimate users presents his secret password, which is compared
with a copy stored in the computer's memory in.the password 1{st under the name of
the user in question. Access is permitted if the password presented agrees with the
copy stored. Clearly, the list of stored passwords of system users requires reli-
able protection from encroachments of unauthorized pecple. For this it is possible
to use a one-way function and to enter in the list not the passwords themselves,

x , but their one-way transformation, f£(x) [3]. Each time a user, i , presents his
secret password, x, , the computer computes function £(x,) and compares it with
the value of y, .stored in the 1list, Since f 1is a one=way function, then finding
password x, fTrom its transformation, y, , is impossible. Consequently, the need
to protect ffrom unauthorized reading) the 1list in the computer's.memory disappears.

The transformation of a binary vector--password x --into a binary vector--trans-
formation y --by means of a certain binary matrix, H , can be used as the one-way
- function.

Statement 1. Transformation x°*H = y is computer-proof.

In {4] the problem is discussed of the existence of a binary vector x with a

Z Hamming weight of < w , so that x*H. = y , where. y 4s the aasigned binary vector,
H is the assigned binary matrix and w is some negative number. It is demon-
strated in [4] that this problem, as in problems of decoding in the general case of
a linear code, as well as of finding the weight of the vector of a linear code,
is NP-complete. NP-complete problems are NP-diffiecult ones for which easy solution
algorithms have not been found, NP~complete problems belong to the class of NP
problems which are solved by an indeterminate algorithm over a time period having a
polynomial dependence on imput parametera, The NP~completeness of these problems
is proved by reducing to them the familiar NP-cemplete preblem of "three-dimensional
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sampling." Thua, finding paseaword vecter x of the agsigned weight with known
transformation vector y and matrix H ia an NP~complete problem and, consequent-
ly, has a selution of expenential complexity. It remaing te be added that vector

x must be sufficiently long to avaid the pessibility of direct seanch and H must
be an orthogonal matrix with random distribution of zerees and ones.

In [3] for the purpese of protecting a password list it is suggeated that the fol-
lowing one-way function be used:

which self-maps set (1,2,...,p) » where p is a large simple number, 1 < x ,
f(x) <p and n, al, erey an are whole non-negative numbers not greater than p .

Statement 2. Transformation £(x) = q(x)(mod p) is computer-proof.

Actually, the computation of f(x) requires k log n log p operations, where k

is a certain coefficient. This computation, even with high n and p (n on the
order of 2%% and p about 2!°%), is performed on a computer in fractions of a
second, whereas the computation of x (finding the root of the polynomial over a
Galois field, GF(p) ) is a much more difficult problem. The best of the algorithms
known [5] require at least n%(log p)? operations, which with the proper selection
of n and p 1s an astronomically high number and is practically unrealizable.
Therefore, if some outside person got possession of list y, ‘and tried to gain un-
authorized access to the system, then he would encounter the insoluble problem of
finding x from f£(x) . It was also demonstrated in [3] that if n possible x
correspond to each y (since the polynomial has a degree of n and- p 1is

prime) then the methoé of trial and error is also ineffective by far. (The required
number of attempts for finding just a single password is p/n°'m , where m is the
number of passwords.) Thus, function (1) is a good (in the sense of being computer-
proof) one-way function.

It is tempting to use this one-way function for solving problem 2 (i.e., for en-
crypting information to be transmitted through communications channels). If, for
example, digital values of messages, M , are substituted for x in function £(x) =
= q(x) (mod p) , and their mappings, £(M) , are transmitted through the channels,
then in view of the one-way nature of function f the code will be sufficiently
computer-proof. But the question remains unclear as to how a legitimate receiver
will extract the transmitted messages from the encrypted messages received in order
thereby not to perform extensive computations for finding the roots of polynomial
q(x) over GF(p) . It is necessary also to take into account the fact that n
potential messages can belong to each coded message in transmission (the degree of
the polynomial equals n ); therefore, ambiguity arises at the receiving end in
cracking the coded messages received.

The encryption method suggested- here has the follewing plan (fig 2).
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Figure 2. Flowchart of Encryption and Decoding Algorithms

Key: : .
1. Prom data transmission channel 4, Keys
2. Random numbex generator ‘5. To data transmission chavael
3. Messagea 6. To recelver.

Encryption Algorithm

Let every kind of message, M , be replaced by its numerical equivalent over the
range from 1 to p , where p is a high prime number, let us say, p = 25%- 59 ,
One-way function £(x) , determined by expression (1), is first computed for random-
ly selected x over the range from 1 to p . Then message M is converted into
preliminary encrypted measage C in the following manner:

S C=0[M, ()],

where @(**) 1s an invertible function determining with each fixed value of £(x)
the one-to-one correspondence between M € (1, ..., p) and. Ce (1, ..., p) . Then
.preliminary encrypted message C i1s converted into encrypted message N by means
of numbers m and b and the previeusly selected number x :
 NeComt(bt2)modp,
where m>p and 1<Sh<p. Numbersa m and b are selected in advance by the
sender and receiver as the key and are held in secrecy, and encrypted message N
is transmitted into the channel, as 1lluatrated in fig 2a.
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Decoding Algorithm

Having received encrypted measage N , the receiver divides it by number m and
obtains preliminary encrypted message C as the quotient, and in the remainder
- a certain number, d = (b + x) mod p , from which, knowing b , randomly selected
number x is easily found and one-way function £(x) is computed. Then the
message is finally computed by means of invarse funetion Q

M=o-'[C, f(2)],

as illustrated in fig 2b.

The encryption and decoding algorithms include computation of polynomial q(x) over
GF(p) and some additional operations, which makes it possible to implement them
simply and to compute them rapidly on a computer.

Discussion

The Federal Data Encryption Standard (DES) developed in the USA for protecting

commercial information transforms 64 bits of a binary block of unconcealed text

into 64 bits of an encrypted text block. This transformation is performed under the

control of 56 bits of a key block and by means of rearrangements and nonlinear sub-
- stitutions scrambles the bits of data so that the slightest change in the uncon-~
cealed text completely changes the corresponding encrypted text. An analysis of
the computer-proofness of the code (cryptanalysis) has shown that no simple method
of disclosing the key exists for the DES, but has established the property of sym-
metry of the encrypted text and key in relation to their complements [2], which
makes it possible to reduce by 50 percent the effort spent on cryptanalysis. The
insufficient length of the key is the major area of criticism. It has been con-
firmed that with sufficient parallelization of the search process (on the order of
10%) and when employing cryptanalysis with: knowledge of the unconcealed text, when
the corresponding unconcealed text is available in addition to the encrypted text,
it is possible to make an exhaustive search of all 25 ‘possible keys

For the method suggested, cryptanalysis reduces to finding the secret key--numbers
m and b . Direct search for the key is impossible, since the exhaustive search
of more than 2'°° variants is unrealizable and the fact than number x is selected

- at random (for this purpose it is recommended that the GYeNAP physical random number
generator [6] be used, which produces a sequence of random numbers with a specified
distribution and which has a computer interface) makes it possible for identical
messages to have different (random) encrypted messages and at the same time elimi-
nates cryptanalysis by utilizing the statistical characteristics of the language
employed. Furthermore, the cryptographic system described is protected from crypt-
analysis with knowledge of the unconcealed text when the interceptor possesses the
encrypted messages, N , and the messages, M , corresponding to them. Knowledge of
these pairs of N and M does not provide the interceptor with any .information on
the key. Even the availability of the preliminary encrypted message, C , does not
facilitate his situation,
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The disadvantage of the encryptien aystem described fa extenaion of the amount of
- information to he tranamitted at leaat twefold,

Authentication of Messages

This system also makes it possible to authenticate messages--to determine at the
receiving end the authenticity and timeliness of messages received. For this
purpose, in forming the next encrypted message, N, , the sender must take into
account the preliminary encrypted measage, C g4 " 17, of the preceding message, &s
11lustrated below: .

Ny=C,-m-+(b+z,)mod p, .

Ng-CQ 'm+ (b+C|+zg) mod p,

Ne=C,-m+(b+Cy+ ... +Cos+z)mod p,

o« e e . . o « e e . e o o o (2)

It is obvious from (2) that each successive encrypted message is related to the
preceding. This structure for the formation of encrypted messages makes it possible
for the receiver to detect deliberate insertion into the communications channel of
spurious and old (previously intercepted) messages.

Additional Encryption

It is possible to improve reliability of concealment of transmitted messages by
additional transformation of the encrypted message, N . For this it is necessary
to select two numbers, m' and b' , satisfying the condition

m'>m.p, 1KY <p. (3)

]
Then the final encrypted message, N , will be

N'=C'. n;’-iib;+N, %)

where C'=¢[M, £(C)] , or if to condition (3) is added the condition that m'
and b' be relatively prime, (m', b') = 1 , then instead Of (4) it is possible to
W‘ use the transformation

N' = b'*N mod m' .

Here two pairs of numhers, (m, b) and (m', b') , serve as the secret key and en-
crypted message N' is transmitted through the channel., The receiver by means of
numbers m' and b' easily finde N and then message ‘M from the algorithm de-
scribed above. Tranaformatione like (4) can be performed repeatedly by selecting
new pairs of numbers as the key, Computer-proofness is thereby increased. The
encryption and decoding algorithms are complicated unsubatantially. But the main
disadvantage is retained. This is the greater increase in the amount of
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information tranamitted. In particular, in the case of repeated trangformations,
when encrypted measage N' ia& transmitted through the chanmnel, the amount of
information tranamitted increasea at:least threefold,

The encryption and decoding algorithms can be implemented both through aoltware on
the computer and through hardware., The latter turns out to be more deairable in the
majority of instances, since it frees the data processing processor from the addi-

- tional load of encrypting and decoding information and makes it possible to increase
speed conaiderably by means of speclal-purpose large-scale integrated circuilts.
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[Excerpts] Structure of complex information processing systems
is discussed in this book. Support is given to the method of
adaptive switching, in which both circuit and packet switching
can be used in a network as a function of the information. Con-
sidered are the sources of errors in information processing sys-
tems and methods of enhancing system noise immunity and reliability.
Software methods are cited for enhancing noise immunity by using
correcting codes in systems for information input, storage and
transmission. Methods of synthesizing network structures are

- discussed.

The book is for scientists, engineers and technicians engaged in
designing data transmission systems immune to noise.

Figs. 46, tables 18 and a bibliography of 214 titles.
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A basic problem in developing computer networks is achieving high noise immunity,
reliability and viability of the system as a whole, i.e. achieving the capability of
system operation when individual elements in it fail and when there are malfunctions
in the systems for information transmission, storage and processing.

Analysis of error sources in complex man-machine systems indicates that of basic im-
portance in the process 1s the protection of information input systems, information
transmission channels and storage units. Information processing systems, based on
computers, usually have higher noise immunity and reliability and make a lesser
number of errors.
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In connection with this, the main focus in this work is on the problems of guarding
against errors in the facilities for information acquisition, storage and trans-
mission, and on the problems of designing viable structures capable of operating
when individual elements fail,

i

i
The question naturally arises: Are packet switching networks the most efficient
facilities for designing integrated digital information transmission systems?
Obviously, the answer has to be: No. Although packet switching networks have many
advantages, they also have certain limitations and shortcomings. We should mention
first of all that the presence of queues in the network centers, the length of
which depends on the current load on the network, prohibits real-time transmission
in this class of networks. The delay of individual messages or parts of them when
sent through the network is not stable and varies with the network load. Also, the
efficiency of path capacity utilization in packet switching networks depends on the
type of messages sent. An analysis was made in a number of works on capacity utili-
zation efficiency that showed that packet switching has the highest efficiency when
short messages typical Jf interactive communication are sent. But when messages
are long, circult switching networks have higher efficiency because there is no
need to divide the messages into short blocks and put in them the additional re-
dundancy associated with addressing and other service information. Another short-
comning of packet switching is the need for processing at each network center of all
information passing through it to.pick out the address part of each packet and
select subsequent routing, which increases the requirement for computer resources
at network centers.

The network design problems is also not solved by the methods of message or circuit
switching adopted separately. Message switching does not meet the requirements on
delays even for interactive communication, to say nothing of real-time transmission.
And with circuit switching, network path capacity utilization efficiency is con-
siderably limited when short messages are sent, and when a low failure probability
in the comnection is required, loading a considerable share of the circuits in a
trunk is not possible,

From what has been said, the general conclusion is that no one switching method is
sufficiently universal to be used as the base for designing an efficient digital
communication network to handle all types of information. Where is the way out of
this situation?

The sole possibility is offered by developing networks with hybrid switching methods
in which the capabilities of several methods, say circuit and packet switching, are
b combined. 1In recent years, much attention has been paid to this problem. Several
- levels of integration of networks with various switching methods can be isolated.

On the lower integration level are the separate networks offering data communication
services in the mode of packet, circuit or mesc.ge switching. The next level pro-
vides for combining switching centers while keeping separate transmission paths for
the different switching modes. A higher level of integration is provided by hybrid
switching in which common centers and common transmission paths are used in the
network for two switching methods, say for packet and circuit switching. Inh the
process, channel capacity can be shared between both modes. The boundary between
them can be either fixed or floating; then its position is adaptively varied as a
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function of the traffic. The latter method, adaptive switching, is the most pro-
mising in the sense of achieving efficiency in transmitting different types of
messages when the relation between their amounts varies.

In the first chapter of this monograph, we present the principles of designing com=
puter networks that make use of the adaptive switching method, we discuss possible
network structures and we develop procedures for accessing an adaptive switching
network based on extending the standard protocols used in packet switching networks.

In the second chapter, we cover the problems of enhancing noise immunity in compu-
ter networks. Here, we analyze error statistics and discuss methods of modeling
them; we define the main error sources that most affect network noise immunity and
methods for guarding against errors. In the sampling of protection methods in-
cluded in the book, the main focus is on methods of noise-immune coding that are
easy to implement by software. This is because under modern conditions with wide
use of programmable units, including microprocessors, in networks, the most
rational approach to enhancing noise immunity is to use software methods of pro-
tection.

In the third chapter, we discuss the problems of reliability of computer networks
that include unreliable elements. Here the main focus 1s on principles of design-
ing viahle structures in which thanks to backup alternative routes for information
transmission, there is the capability of operating the system when individual
elements in it fail. As noted before, the most vulnerable spots in computer net-
works that affect their reliability are the communication channels; because of
this, the main focus is on problems of designing reliable data communication net-
works that combine the network computer resources.

Chapter 3 was written jointly by A. A. Korobov and Yu. B. Shufchuk by using material
made ‘vailable by S. I. Samoylenko (section 3.13).

The authors wish to express their gratitude to.V, A. Kozhevnikova, Ye. A.
Chernoivanova and V. V. Smirnova for their help in preparing the manuscript for
publication.

Chapter 1., Adaptive Switching in Computer Networks

All that has been presented indicates that communication channel capacity utiliza-
tion efficiency, and consequently communication costs, with the different switching
types depends substantially on the nature of meesages sent.

However, the precise value of the parameters of the messages, on which the switch-
ing method efficiency depends, is unknown not only when the network is being de-
signed, but even when it is being operated; as a result, a clear choice of an opti-~
mal switching method for a network being designed is essentially an unsolvable
problem.

The sole possibility of achieving high network efficiency is to use adaptive
switching principles, in which different switching methods can be used in the net-

work, and the distribution of capacity between them occurs adaptively as a function
of the state of the network at a given time.
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l.6. Conclusion

The adaptive switching method affords the capability of raising the efficiency of
using channel capacity in those cases when there is no precise information on the
expected characteristics of messages to be sent, particularly on the distribution
of message lengths and priorities, when the network is designed.

Adaptive switching will also allow raising the efficiency of communication channel
utilization when the traffic varies in time.,

Raising channel utilization efficiency with adaptive switching is achieved by using
two reconfiguration mechanisms:

1) changing the allocation of network path capacity for sending in the packet and
circuit switching modes as a function of requirements that arise, and

2) filling the pauses in the component messages.

Adaptive switching expands the range of services offered the network users, since,
_ based on it, one can send with different priority levels in two modes, packet and
circuit switching. Also, in the case of adaptive switching, there is the funda-
mentally new capability of organizing permanent switched channels with a high
efficiency of path utilization, since the lack of communication on the permanent
channel will automatically be filled by packets.,
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Chapter 2. Noise Immunity in Computer Networks

2.9. Conclusion

The evolution of complex data processing systems is producing the need for a
thorough study of the methods for raising data transmission efficiency and quality
at all stages of the passage of digital data through.the system. A most important
criterion for selecting a particular method is the simplicity of the algorithms
used to achieve high validity in information exchange and processing.

Another important problem occurring in computer network design is the development

of methods that speed up and facilitate modeling of the operation of systems or
parts of them under real conditions.
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In connection with the obvious nonstationarity of many of the channels used and in
view of the need for a set of rather large statistics, the models and error genera-
tors used must be especially simple and at the same time reflect the most essential
properties of the channels they correspond to., Examples of the solution to the
problem of designing efficient models meeting these requirements were presented
above.

In selecting noise-immune coding methods, one should be guided by the fact that
the least currently possible complexity of implementation with at the same time
maximum speed and high uniformity of the apparatus is achieved when multithreshold
decoders of convolutional codes are used in memoryless DSK [symmetric binary chan-
nels]. When there are severe restrictions on the delay for decision making in the
system, a more complete comparison of all decoding algorithms has to be made.

For channels with a complex structure of errors, modeling the operation of decoders
is evidently a mandatory stage in the design of all systems that use noise-—immune
codes. In doing so, all methods discussed in this chapter and cascade codes can
be used.

The simple block codes, discussed above, that combine the advantages of ease of
implementation and rather high degree of protection against errors when the noise
level is small, are now fully acceptable during data input and storage.
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Chapter 3. Data Transmission Network Reliability
3.14. Conclusion

The results given in this chapter permit analyzing the characteristic of reliabili-
ty (structural and functional) of communication networks used as the basis for
data transmission networks. The analytic methods given here provide for precise
or approximate computer computations of network reliability performance. These
methods include:

the method of computing the probability that at any given time, communication is
possible between any two nodes of an arbitrary subset of the communication network
nodes (capacity of subset varies from 2 to n, where n is the number of network
nodes) ;

the method of computing that at any given time, the condition is met for reliable
network operation specified by an arbitrary Boolean function;

the method of computing the mathematical expectations of the time of faultless
operation and the time of recovery of network communication; and

the simulation model for determining the laws of distribution of the time the
communication network stays in the communication and noncommunication states.

Also given in this chapter are the methods for solving the problem of synthesizing
the commun:cation network configuration with a specified reliability under the
condition of various limits on redundancy introduced into some initial configura-
tion to enhance its reliability. These methods provide for precise or approximate
solution to the synthesis problem on computers. These methods include:

the method of synthesizing the optimal configuration, i.e. configuration of a com-
munication network with a specified reliability at minimum cost for network
redundancy;

the method of the weakest section, which is a heuristic procedure for finding the
configuration with the vequired reliability using the least possible number of
redundant communication lines or at the least cost for them;

the method of synthesis of the extremal configuration of the communication network,
from which the elimination of even one reserve communication line would lead to a
decline in its reliability performance to a level below that specified; and

the method of synthesizing a configuration for a reliable communication network,
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built on a base of broad heuristics that provides for an approximate solution to
the problem of synthesizing the optimal network configuration.

The results given in this chapter can be applied and have already been applied in
practice in the design of data transmission networks.

3.
4.

10.

11.

14.
- 15.
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DESIGN PRINCIPLES FOR COMPUTER NETWORK UPPER LEVELS

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 5-17

{Article by Aleksandr Ivanovich Ilyushin, candidate of physicomathematical

sciences and senior scientific associate, Anatoliy Nikolayevich Myamlin, doctor of
engineering sciences and department chief, and Vsevolod Serafimovich Shtarkman,
candidate of physicomathematical sciences and department chief, all from the
institute of Applied Mathematics imeni M. V. Keldysh, USSR Academy of Sciences]

[Excerpts] Discussed is a scheme for designing the upper levels
of computer network software that in contrast to traditional
schemes is based not on the sending (recetving of messages), but
on calling of procedures in abstract objects. Levels 7-4 of the
standard ISO model are reduced to one level. Advantages of this
scheme compared to traditional schemes are shown: reduced cost
for software development and operation, expanded functional
capabilities with reduced resource cost and two-way network
transparency.,

IS0 Model

A major problem apart from those discussed in the preceding sections concerns the
ISO model, or more precisely, levels 7-4 of it., From a scientific and technical
viewpoint, it seems to us the problem is rather clear. The ISO model as far as
levels 7-4 are concerned is unsatisfactory at its very basis., This is evidenced
in particular by the fact that the very authors of the model [2] were unable to
decompose the protocols of the virtual terminal and sending of jobs and files by
model levels.

In the proposed four-level model, the problems are solved much more simply;
however, one can easily image the "political” difficulties of introducing it.

Conclusion

Discussed in the article is a scheme for designing network software as an alterna-
tive to that suggested in levels 7-4 of the ISO model. The main difference is that
the suggested scheme is based on interaction of abstract objects (subsystems)
effected by a call of procedures in these objects. The ISO model is based on
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process interaction effected by sending and receiving messages. Placed above level
3 in the suggested model is the UDV [remote call] level which is the last in the
system network software. It is found that the applications level does not actually
have the specific nature of a network and in the majority of cases is reduced to
local application software.

Implementation of the upper layers of the SEKOP [Multiuser Computer Network] [3]
has confirmed a number of advantages of the approach in question:

1. Two-way network transparency is provided for. On the one hand, a user of the
subsystems available on the network calls operations in them without concern as to
whether these subsystems are local or remote relative to him. On the other, the
subsystems (procedures in a subsystem) are independent of how they are called,
locally or remotely. Thereby a simple interface can be provided between the users
and preparers of subsystems in the form of agreements on communications when pro-
cedures are called. In the process, a local case 1s implemented efficiently.

2. Costs are reduced for developing applications subsystems since development of
specific protocols is eliminated. With that, distributed programming is actually
reduced to local.

In particular, during the development of the SEKOP network, implementation, for
example, of sending jobs was reduced actually to writing interface procedures for
the local system to start jobs and took several weeks in contrast to the several
years usually needed to develop and implement traditional protocols.

3. Network software logic becoumes more unified and transparent.

4. Data representation conversions can be naturally reduced to conversion of
built-in types.

5. The universal protocol does not cause "superfluous" messages and deterioration
of response times.

6. Coordination and standardization are required for one universal functional
protocol (standards at layers 1-3 have largely been established). For comparison,
let us point out that the ISO model requires standardization of protocols for
layers 4 and 5 and a potentially infinite number of protocols at layers 6 and 7.
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IMPLEMENTATION OF NETWORK ACCESS TO SOFTWARE PACKAGES ON EXPERIMENTAL COMPUTER
NETWORK

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 18-24

[Article by Eduard Aleksandrovich Yakubaytis, academician, Latvian SSR Academy of
Sciences, and director of the Institute of Electronics and Computing Technology,
Latvian SSR Academy of Sciences]

[Text] Two alternatives are discussed for organizing network
access to software packages on the Unified System of Computers
which have been implemented on a Latvian SSR Academy of Sciences'
experimental computer network.

Keywords: computer networks, network access, software packages,
network protocols

Computer networks are the highly efficient base for the modern information proces-
sing industry. The first stage of their development was the creation of tree~like
zentralized networks in which n subscriber stations were connected to one computer
- through communication channels, In the second stage, the capability of combining
a small number of "trees" together emerged. And, finally, in the third, currrent
stage, distributed computer networks are being created; their topology is deter-—.
mined by the efficiency of execution of all processes of information processing.

Solving the varied network problems is enabled by specialization of systems
shown in the table.
No System Tasks executed by system

1. Working Making network resources available: storage of data files;
information retrieval; execution of computing operations;
simulation of processes, phenomena and objects; software
development

2. Terminal Use of network resources: terminal operation control, job
preparation, interface with industrial processes for
measurement. and control of them

3. Communication Routing of flows of files of information sent between
working or terminal systems
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4. Administrative Administrative control of computer network (collection of
statistics, operation accounting, reports, malfunction
diagnostics, reference information on network operation,
etc.)

The working, terminal and administrative systems are called subscriber systems.
Subscriber systems meeting the standards for interface to the data transmission net-
work are connected directly to the communication systems. If a subscriber system
does not meet these standards, it is connected to a communication system through a
network logic element called an interface module. Each system is implemented in a
complex consisting of one or more computers.

Working complexes enahle making the most varied information and computing resources
available to a broad group of users. Most efficiently used in them are computers
especially developed for networks., The machines already produced under the Unified
and Small Systems are not designed for networks. However, after taking special
measures, successful implementation of working systems can be achieved with these
computers.,

There are three methods for comnecting a working complex built with one or more
Unified or Small computers.

The first of them: the subscriber complex is connected to an interface converter of
the communication complex through a standard data transmission multiplexer (MPD) or
data teleprocessing processor (PID). This converter, which implements the interface
module, looks like a standard subscriber station to the MPD (PID), and a standard
(for the network) subscriber complex to the communication complex.

The second method is logically equivalent to the first. However, here the interface
module is implemented not in the equipment linked to the communication complex, but
5 in the PTD, a mini or micro computer, linked directly to the subscriber complex.

The third method for connecting a working complex: special programs enabling
creation of the network access method are written for Unified or Small computers.
Then, after adding a network adapter to the working complex, it can be connected
directly to the communication complex [1].

Let us consider two alternatives for organizing access to software packages (PPP)
on the Unified System of Computers (KAMA, OKA, DUVZ, POISK-1, etc.) by using the
network access method and the IRPR [radial parallel interface] network adapter
(parallel transmission).

The first alternative consists in adding the network access method (SMD) to the
software package. In doing so, the access method becomes, as it were, an integral
part of the package and is used to implement the required programs. Note that
application programs that operate in the package environment remain unchanged.

The second alternative consists in developing special software that implements the
interface between the package and network. This alternative does not require making
changes to the package. With that, the network access method is subdivided into

logical and physical parts. The logical part emulates a standard device or group of
- devices and is implemented in the ‘orm of a logical interface converter (LOGIP).
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The physical part is associated with support of the transport network protocols and
is implemented in the form of a transport station (IS).

Let us dwell in more detail on each alternative.

The first alternative, the software package/network access method system, along
with standard system terminals supports operation of remote terminal machines (TM)
in the mode of multiaccess to software packages functioning on a working machine
(RM) in the YeS 0S operating system environment by using the network access method
[NAM] [2].

The version of software (PO) of the software package/NAM consists in an extension
of the package control program functions, development of additional program modules
and modification of package control tables to support the mode of multiaccess of
terminal machines through the communication complex to the software packages by
network protocols.

The NAM is the basic access method and consists of a set of macro instructions and
macro definitions that are stored in a system library, the input/output module
loaded to user main storage and the real-time supervisor (SRV) as the basic
complexing facility.

A request for use of the NAM which advises of the presence of a task that requires
its services and loading of the input/output module to main storage are effected by
the macro instruction AOPEN, which also opens the ADCB block previously built by
the corresponding ADCB macro imstruction. The block contains references to NAM
modules and control blocks used by real-time supervisor during input/output and
dispatching operations.

Input/output [IO] functions are performed by the macro instructions AREAD, AWRITE
and ACNTRL, which initiate, respectively, read and write operations and transfer:of
control instructions. Access to the I0 module occurs through these macro instruc-—
tions; the module builds the channel program and IO control blocks and transfers
control to real-time supervisor, which starts the IO operation and returns control
to the program through the IO module.

The NAM supports sending "attention" signals to user programs for attention proces-
sing. An "attention" program for a given device is assigned by the macro instruc-
tion ASPAR, which opens the attention control block built earlier by using the
macro instruction ASAEC. To synchronize I0 operations with other program sections,
the macro instructions AWAIT and APOST. have been developed.

The macro instruction ADAR is used to disable a user's attention handling routine
and discontinue communication between the "attention" control routine and real-time
superviser. At the same time, the "attention" control routine is deleted from main
storage.

The software package/NAM software, making use of NAM services, organizes:
--initiation of IO operations upon external or application program requests
—-completion of handling of network protocols

--diagnostics of error situations during reception/sending of messages through the
adapter
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--multiaccess from terminal machines to indpendent system and application programs

functioning in the operating environment of the software package/NAM
--conversion of network protocols to software package terminal protocols
—-accumulation of statistical data during input/output of data, and
~-multiplexing and demultiplexing of input and output data queues.

Thus, this alternative provides the capability of using software packages on a
network.,

The advantages of this alternative are:

--savings of main ‘storage

—-no need for development of additional support save for the access method modules
~-and network software affects only the functional layer of a software package and
not application programs.

The shortcoming of this alternative is that the software package operates directly
with the network adapter and is independent of protocols used in the network.

The second alternative is to interface the software package with the network outside
the package by developing special program facilities, the logical interface con-
verter (LOGIP) and TS (transport station) which perform NAM functions [3].

LOGIP and TS software is based on the modular principle.

The general structure of the LOGIP is shown in fig. 1.

After receiving control from the — T -
operating system, the loader: . 1)
--starts the task of emulation of the data o 3arpyaunk
transmission multiplexer and subscriber

stations (REM),

--gtarts the transport station (TSTATION)
task, and ) 3]
connects the nucleus. Aapo .

The loader also handles REM and TSTATION
abnormal ends of tasks and completion of

th d 1 .
e REM and TSTATION tasks amuumnmu P &%“
ycrpoitcrs (REM) cranuwun (TSTATION)

Loader program modules are:

--module for starting REM and TSTATION
tasks and connecting the LOGIP nucleus,
--module for handling REM and TSTATION

ABEND's, and Fig. 1. General structure of LOGIP
—-module for completion of LOGIP [logical interface converter]
operation. Key:

1. 1loade
The LOGIP nucleus performs analysis of 2. nucle:s _
all sVC instructions issued in the 3. device emulation task (REM

system to identify the EXCP (CVC @) 4., transport station (TSTATION)
instructions. The EXCP instruction is

generated when it is necessary to request
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the operating system to execute an IO operation. While analyzing all EXCP instruc-
tions, the nucleus selects those instructions issued to devices emulated in the
LOGIP and uses the POST/WAIT apparatus to send the instruction to the REM task for
processing of the EXCP.

The task of emulating a standard device or group of devices (REM), with which a
software package ope.ct2s in a data teleprocessing system, effects simulation of
the data transmission multiplexer and user subscriber stations. Required in the
process are:

~--data recoding

--reformatting of messages to be sent, and

--translation, processing and execution of instructions of the emulated device or
group of devices.

Interaction of the modules is effected on the basis of the control tables.

The AVT (Address Vector Table) is the main LOGIP control table. Interaction be-
tween the REM and TSTATION tasks is based on this table.

The TSU (Table Status Unit) is used to describe each unit emulated in the LOGIP.
Each entry in the table contains the address of the emulated unit and designates
the logical channel corresponding to it. '

The TCMT (Task Control Master Table) contains the symbolic names and addresses of
points of entry to the modules thac process the macro instructions of the basic
telecommunications access method (BTMD) [BTAM]. The size of this table depends on
the number of BTAM macros emulated in the LOGIP.

The REM task program modules are (fig. 2):

--starter

--digpatcher

--input/output supervisor

--BTAM macro processor

--task supervisor, and

~-module for completion of REM device emulation program.

Starter prepares the REM program for functioning.

Dispatcher generates the list of addresses for the Event Control Blocks (ECB) for
which the special flag is set for including the ECB in the queue. In the LOGIP
system, there are: an ECB for each of the emulated units, an ECB for expectation
of the arrival of data or an instruction from the transport station, an ECB for
expectation of the arrival of the receipt for transfer nf data by the transport
station, and an ECB for expectation of the event of emulation program completion.
Expectation of the events described by these ECB's is effected in the dispatcher.

The IO supervisor effects transfer of data and instructions upon requests from

the prncessors of BTAM macro instructions and TS. When a request from TSTATION

for receiving data is received, the dispatcher performs transfer of control to the
10 supervisor. The I0 supervisor is built from several independent program modules.
After receiving the data, the I0 supervisor sends a receipt to TS and transfers
control to either the task supervisor or the dispatcher.
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Fig. 2. REM task program modules

Key:
1. starter 6. task control master table
2. completion of REM 7. task supervisor '
3. dispatcher 8. BTAM instruction handlers
4. transport station 9. table status unit
5. address vector table 10. nucleus

The BTAM macro instruction handlers process the corresponding BTAM macro instruc-
tions and forward IO requests to the task supervisor. They are loaded to main
storage by the starter and receive control from the task supervisor when the
appropriate BTAM macro instruction is issued by the user.

The task supervisor controls the BTAM macro instruction handlers and transfers con-~
trol to the appropriate IO supervisor entry points when IO requests are forwarded
by the handlers.

Completion of the devicc emulation program begins when the dispatcher recelves an

- instruction for termination from the loader. Upon termination, storage requested
for the buffer for the messages and the list of addresses for the ECB's is cleared,
the BTAM macroinstruction handlers are cleared, and control is returned to the
operating system.
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The transport station 1s a system of program modules intended to perform two
basic funétions:

-~set up and maintenance of operation of logical channels, and

—-support of data transmission by physical communication channels.

Responsible for implementation of these functions are the appropriate subsystems
for control of the logical (SULK) and physical (SUFK) channels.

SULK performs the functions of the transport layer of the experimental computer
network, implementing organization of the logical channels and maintenance of

- communication sessions, assembly and disassembly of messages and control of their
flows, and the functions of interface between the LOGIP and the TS.

SULK has the following structure:

--TS initializer

~-TS scheduler

--TS terminator

--TS request handler

—-interpreter and protocol instruction preprocessor.

The TS initializer issues the NAM instructions AOPEN and ASPAR, opening data sets
for operation with the adapter and monopolizing IO processing from this unit.

The TS scheduler plans TS operations. When there are no requests for TS services,
TS is in a wait state, after issuing the macro instruction AWAIT for the list of
ECB's of expected events.

The TS terminator receives control when there is a request for TS termination.
Forwarding the NAM macro instruction ADAR, it disables TS access to burst use of
the adapter. The macro instruction ACLOSE terminates use of NAM by the transport
station.

The interpreter interprets LOGIP-TS interface instructions. It discerns logical
instructions and requests for data transmission to the network. Logical instruc-
tions are requests for opening/closing of logical channels. When these requests
are made, control is passed to the protocol instruction preprocessor.

If the length of the message to be transmitted exceeds the maximum packet length
established by the administration for the experimental computer network, the
interpreter bréaks up the message into packets and sends them to the SUFK.

The protocol instruction preprocessor performs operations to open/close logical
channels and advise LOGIP of completion of these operations. The module analyzes
protocol instructions, noting the logical channel state.

The SUFK is the program implementation of the network and channel levels of the

experimental computer network. In accordance with this, the SUFK performs the

functions of generating the packet, routing packets, making up the frame, trans-

mitting data over the physical communication channel, handling malfunctions during
‘ data transmission over the physical channel and interacting with the SULK.
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The physical channel control subsystem (SUFK) has the following structure:
--packet control module

--channel dispatcher

—--transmission module

~-instruction analyzer

--frame transmission completion module

--frame retransmission module

--data reading module

~-TS data processing module, and

--data receiving module for the LOGIP.

The packet control module, after receiving control from the SULK, copies the data
into its own area and generates packet headers, noting the numbers of the logical
channel and group logical channel. This ensures delivery of the data to the
necessary user through a virtual chain.

The channel dispatcher performs the functions of allocating the physical channel
between the LOGIP and the TS. Using the exchange log, the dispatcher informs SUFK
of the information source and number of malfunctions during data transmission.

The module also makes up and packs data packets into a frame and makes up frame
headers.

The transmission module effects direct transmission of data over a physical channel.
It initiates transmission by using the NAM macro instruction AWRIIE and analyzes
the completion of an IO operation.

The instruction analyzer receives the instructions that have arrived from the
adapter, forwarding the NAM instruction ACNIRL.

The analyzer also checks for adherence to the channel protocol. When the protocol
is violated, an error meesage is sent to the console and the instruction received
. is ignored.

The frame transmission completion module clears the exchange lug for further use.

The frame retransmission module receives control when there is a negative receipt
for frame transmission. It notes the number of repeat tranmissions. When this
number does not exceed the maximum specified by the protocol, the module calls the
channel dispatcher with a request for frame retransmission. When this number is
exceeded, the communication channel is considered out of order.

The data reading module receives control when the adapter sends a 'read" instruc-
tion. Making use of the NAM macroinstruction AREAD, it reads the arriving data
into its own buffer and checks for completion of the IO operation.

When the IO operation is completed normally, the module sends the originator an
explanatory receipt, using the NAM macroinstruction ACNTRL, and transfers control
to the operating system.

The TS data processing module receives control upon completion of tramsmission of
a packet belonging to the TS, and also if data has been received through a logical
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channel that had not been opened. The module controls the queue of messages, the
source of which is the TS itself.

If the TS has received a message through a logical channel that had not been
opened by the LOGIP, this module prepares a message to the user through the corres-
ponding logical channel on the lack of facilities, the services of which were re-
quested, and puts this message in the TS message queue.

Upon completion of TS message transmission, the module orders the message queue
- and informs the TS scheduler of the presence of messages for transmission.

The data receiving module for the LOGIP receives control when a logical channel has

- been opened by LOGIP for data transmission. The module informs the LOGIP of the
presence of a message and sends it the data buffer address. After receiving a
positive receipt, the buffer is considered free.

The module analyzes the sequence bit of the message packets and when necessary,
performs assembly of the message.

This software design principle for the LOGIP and the TS permits affording simpli-
city of further expansion of system capabilities by incorporating new modules.

The advantage of the second alternative is that there is no need to make changes
to the software package to enable its interface with a network. In the process,
the software package is independent of the complexing units and the TS protocols.
The shortcoming of this alternative is the high cost for software development.

Thus, as the more optimal by amount of additional software to be developed and
system response time, the first alternative can be successfully used in
specialized network software packages.

The second alternative is universal in the sense of adding to the nomenclature of
software packages used and can be recommended as standard for networks built on
the base of Unified System computers.

By using these methods, the following Unified System software packages have been
connected to a network: DUVZ [conversational remote job entry], KAMA, OKA and
POISK~1.

Now being implemented are the network access method and network adapter that follow

the X.25 standard for connecting a working complex directly to a communication com-
plex with the serial method of transmitting information.
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ROLE OF TERMINAL STATIONS IN COMPUTER NETWORKS

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 25-30

.[Article by Viktor Mikhaylovich Bryabrin, candidate of engireering sciences,
= sector manager, Computer Center, USSR Academy of Sciences]

[Excerpts] The generally accepted view of architecture of

computer networks assumes that the basic functions for user
- information and computing service are performed by base
(host) centers, while terminal stations together with
channels and communication centers provide only transparency
for the information to be sent. In this work, an analysis is
made of an approach under which terminal stations implemented
as personal computer systems provide users with far more
service functions than under the traditional approach. Two
nontraditional functions of terminal stations are discussed:
1) preparation of object or load modules for their execution
on base center computers, including input of source programs,
their editiry, debugging and cross translation; 2) creation of
an "intelligent interface" to a computer network, including an
information reference system on its components, formation of
a user's view on types of service and others.
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COMPUTER NETWORKS: PATH TO DEVELOPMENT OF INTERNATIONAL INFORMATION SERVICES

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 31-42

[Article by Khinko Mikovich Khinov, professor and deputy director, ard Vliadimir
Nikolayevich Kalachev, candidate of engineering sciences and senior scientific
associate, both from the International Scientific Research Institute of Control
Problems]

{Excerpts] State of the art of international information
services based on computer networks is analyzed. Trends in
development are identified. Various rates for use of
information services are systematized. Efforts performed

in socialist countries on organizing systems for communication
with foreign computer networks and data bases are described.

Organization in Socialist Countries of Systems for éommunication with Foreign
Computer Networks

Several socialist countries now have efforts underway to establish systems for
communication with computer networks in the United States, Canada and "lestern
Europe. Interest in setting up these communication systems was evoked primarily by
the capability of an outlet to the major foreign data banks and computer networks
and of studying making the information and computing resources of their own coun-
tries commercially available to foreign users.

A number of socialist countries, members of the International Institute for Applied
Systems Analysis (IIASA) in Laxenberg, Austria, use its communication center for
an outlet to foreign computer networks. Establishing communications through the
IIASA allows use of the experience, gained in IIASA, on setting up computer net-
works [8, 9] and resolution of a number of organizational problems.

Communication with the IIASA was set up centrally by establishing in each country
a Center for Automated Access (TsAD) [CAA] to the IIASA. Within the country,
access to foreign computer networks and data bases must be effected through the CAA.

The CAA's technical equipment must provide for:

_——convenient access in the interactive and batch modes to IIASA information and

computing resources, and through the IIASA, to the foreign computer networks
--continual reporting on all connections
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--prevention of unauthorized access to external resources, and
—-establishment of an additional level of information protection with a record of
data and messages received and sent.

The CAA also has to meke access availatle to national users remote to it. In con-
nection with this, it has to be noted that a centralized access system will be
profitable when it has a large number of users.

The main administrative functions of the CAA include:

—--providing the legal and financial bases for access to foreign resources
~-administrative monitoring and access control

—-maintenance of the archive containing the communication protocols, and
—-establishment of necessary working contacts with national organizations rasponsi-
ble for setting up computer networks in their own countries to introduce expertise
in using foreign information ard computing resources. '

Systems for automated access to foreign computer networks and data banks are being
set up in the VNR [Hungarian People's Republic], the PNR [Polish People's Republic],
the USSR and the CSSR [8~11]. Experience in setting up these systems and the
little operating rxperience gained so far have shown that the main difficulties
occur in solving organizational, financial and legal problems, but not technical,
since there is now sufficient experience in organizing national computer networks
in these countries., Organizing access to foreign computer networks through the
IIASA has contributed considerably to simplifying techmical problems.

For communications, Hungary uses Hungarian TRA-70 computers, a leased communication
line and the X.25 protocol [10]. The solution to the financial and legal problems
is of interest. During the experimental operating period, costs are being paid
centrally. This is because at this stage in view of the still in sufficient number
of users, it is inexpedient to introduce a regulating system of payment by the
users themselves for access to the foreign information and computing resources.
Therefore, in Hungary, the main costs are paid by the State Committee for Develop-
ment of Technology. These include funds for purchase of equipment needed and pay-
ment to foreign firms for information and computing services granted. Costs for
use of the communication line are »:rne by the Hungarian Post Office. System
- operating costs are borne by the organization that sef up this system, the Research
Institute of Computer Technology and Automation of the Hungarian Academy of
- Sciences. In the experimental stage, computer users can access foreign computer
networks and data banks during 60 hours per week. An hour of operation costs 60 to
80 dollars and depends on the type of operation and data base. Contracts with the
foreign firms that make the information and computing services available were con-
cluded through the foreign trade firm, the VNR METROIMPEKS. In 1980, contracts
were made with Lockheed and the European Space Agency (ESRIN).

Used for communication with the IIASA in the USSR is the NORD-10 communication com-
puter and a dedicated communication channel routed Moscow-Prague- Laxenberg. The
channel is time-multiplexed into eight asynchronous channels with a throughput of
300 baud and one synchronous channel with 2400 baud. The synchronous channel is
allocated for development of packet switching, which will be implemented on the
base of the SM-4. Financial problems are resolved the same as in Hungary, central-
1y, in the experimental stage of operation of the automated access system. The
basic costs are borne by the USSR State Committee on Science and Technology. Costs
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- ' for maintaining the system are borne by the organization that set it up, the All-
Union Scientific Research Institute of Systems Research. Connected to the CAA in
Moscow are users from Kiev, Leningrad, Novosibirsk and Riga as well as numerous

- users in Moscow itself.

At the start of 1981 in the CSSR, a communication system was connected to the
Moscow-Prague- Laxenberg communication channel and uses four asynchronous 300-baud
channels. Experimental operation of the system started in mid 1981.

Efforts are underway in Poland within the framework of the "Computer Network"
research program to set up an inter-VUZ computer network. Putting a network of
three centers into operation was planned in the first stage in 198l. One center
will be connected to the IIASA communication line and will provide access for
national users to foreign computer networks and data banks. As the network
expands, the number of CAA users will also increase.

Communication systems between the socialist countries and West European computer
networks, interexchange of information in national data banks and connection of
national users to CAA's can be effected on the basis of Unified Computer System
hardware. An example of the capability of implementing computer networks based

on Unified Computer System hardware is the experimental communication line between
Moscow and Kiev computer centers [12]. Used to link the YeS-1040 and YeS-1030 com-
puters in it were YeS-8403 data transmission multiplexers, 8010 modems, a four-wire
connecting line to link the computer centers to an international telephone station,
and an international telephone channel.

Conclusion

With the emergence of computer networks, information services have expanded con-
siderably, the number of users is continually increasing, and international
information servicing is developing rapidly. This has caused a need for further
development of data bases to meet the continually growing user demand for informa-
tion from the various fields of human knowledge. The income of firms from provid-
ing information services is continually increasing: average annual income growth

- rates are 15 percent. Let us note that the export of information services is a
very unique form of international trade, in which the sale of the commodity does
not reduce its supply in the exporting coun.ry and requires no nonrenewable
national resources.

The lack of legislation on setting up and operating international computer networks
in the majority of West European conutries at the start of the period of develop-
ment of international information servicing hased on computer networks facilitated
the rapid monopolization of information services by U.S. firms. Laws are now
being passed or prepared in the West European countries to restrict the entry of
American firms into this area and promote development of national information
computer networks.

Since the time of emergence and development of information services based on com—
puter networks, the pricing system has undergone several changes on the information
market. Since the mid seventies, transfer of data bases by creating firms to
operating firms has changed from a rental to a license basis, The cost of
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author's rights (royalties) for data base creating firms has increased, but this
has not affected the growth rate of demand on the information market. Among the
system of payment by the user for operation with a data base to an operating firm,
used most often are systems of payment by the hour, dependent or not dependent on
the data base, and a payment system depending on the type of operations on the
computers.,
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COMPLEX OF MODELS FOR DESIGN OF TOPOLOGY OF COMMUNICATIONS OF TERRITORIAL
INFORMATION AND COMPUTING CENTERS WITH REGARD TO RELIABILITY

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 43-48

fArticle by Pavel Ivanovich Bratukhin, doctor of engineering sciences and department
chief, and Vadim Arnol'dovich Gadasin, candidate of physical and mathematical
sciences and sector chief, both from the All-Union Scientific Research Institute

for Organization and Control Problems of the USSR State Committee on Science and
Technology]

[Excerpts] Discussed is a complex of models for design of
topology of information communication networks with regard to
reliability, Topology is optimized based on successive
improvement of initial structure. Economic algorithms have
been developed to computer cost characteristics and network
reliability parameters. The complex has been implemented in
the form of a PL/1 software package.

PLOTTER. These are programs that organize output of graphic information on an ATsPU
falpha-numeric printer]. This section combines general-purpose and specialized
programs. A printer has to be used because of the shortage of plotters in existing
computer centers equipped with the Unified System of Computers. The general-purpose
programs in the section allow output of an arbitrary plot on a working field with
the dimension h X v, where h and v are the number of characters horizontally and
vertically., Values of h and v are defined by the user. When h exceeds 128, the
size of the printer carriage, the plot is output in several pages.

The interactive complex developed allows improving a communication network config-
uration that includes up to 500 objects and up to 1000 communication channels. The
complex has been implemented in the PL/1 algorithmic language and is intended for
operation on Unified System computers using the 0S 4.0 or 0S 4.1 operating system.
The catalog, organized on disk after translation, which includes on the order of 35
programs, requires about 150K bytes of storage. In the case of optimizing a network
of 100 objects on the YeS-1040 computer, on the order of 100K bytes of main storage
are required; the time for inclusion or exclusion of an optimal branch ranges from
0.5 to 1 minute for determinate criteria and to 7-10 minutes for stochastic criteria.
In the NET version of the package, all programs are stored in a common library on
magnetic disk and program interaction is controlled automatically by YeS 0S
facilitices,
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DESIGN PRINCIPLES FOR STRUCTURE OF SHARED-USE COMPUTER SYSTEMS IN STATE
COMPUTER CENTER NETWORK

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 49-59

fArticle by Aleksandr Petrovich Aleshin, candidate of engineering sciences and
sector chief, Oleg Sergeyevich Konstandenko, candidate of engineering sciences and
senior sclentific associate, Gennadiy Viktorovich Ross, candidate of engineering
sciences and senior scientific associate, and Leonid Grigor'yevich Rykov, depart-
ment chief, all from the All-Union Scientific Research Institute of Organization

- and Control Problems of the USSR State Committee on Science and Technology]

[Excerpts] Discussed is the problem of designing shared-use
computer system (VSKP) based on selected system of efficiency
criteria. Design principles fur VSKP structure are suggested.
Basic algorithms are given to solve the problem of designing
VSKP for the State Computer Center Network.
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LANGUAGE FOR DEVELOPMENT OF PROGRAMS WITH DISTRIBUTED STRUCTURE IN COMPUTER
NETWORKS

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
- (signed toc press 28 Sep 81) pp 60-67

[Article by Anatoliy Fedorovich Dedkov, candidate of engineering sciences and
sector chief, and Artur L'vovich Shchers, candidate of engineering sciences and
department chief, both from the All-Union Scientific Research Institute of
Organization and Control Problems of the USSR State Committee on Science and
Technology]

[Excerpts] An experimental expansion of PL/1, oriented to
operation in computer networks, is described. It includes
facilities for list processing, subtask interaction, data
exchange. through a communication network and exchange with
local terminals. The implementation, made on the Unified
System of Computers, permits the user to define new types
of data and include new statements in the language.

Conclusion

The RPL/S language has now been implemented on the Unified System of Computers by
using a general-purpose RPL converter. It is undergoing experimental operation
within the framework of the efforts on development of an experimental network of
computer centers. Early results indicate the language is converient and easy to
learn. This is an experimental language and it may be recommended for broad
application only after comprehensive tests and discussion. But there is no doubt
of the need for programming languages oriented to operation in computer networks
which will increase as this area of computer technology develops.
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EVALUATION OF TIME OF MESSAGE TRANSMISSION BY DATAGRAM METHOD IN COMPUTER NEIWORK

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENiYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 38l) pp 68-70

[Article by Rashit Biktimirovich Baybulatov, candidate of physical and mathematical
sciences, Lyudmila Yur'yevna Bedova, senior scientific associate, and Lidiya
Ivanovna Ivanushkina, senior scientific associate, all from the All-Union
- Sclentific Research Institute of Organization and Control Problems of the USSR
State Committee on Science and Technology]
{Excerpts] Evaluation is made of mean delay time for
nonpriority message when data is transmitted by
datagram method.
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APPROXIMATE METHOD FOR COMPARATIVE EVALUATION OF COST OF DISTRIBUTED SYSTEMS OF
DATA BASES

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 71-75

[Article by Inel' Alekseyevna Zotova, candidate of engineering sciences and sector
chief, Lyubov' Mikhaylovna Feofanova, senior scientific associate, and Artur
L'vovich Shchers, candidate of engineering sciences and department chief, all from
the All-Union Scientific Research Institute of Organization and Control Problems
of the USSR State Committee on Science and Technology]

[Excerpts] A centralized data base and two types of distributed
data bases are comparatively analyzed by using cost criterion.

. Formulas are derived for approximate evaluation of cost of
different data base systems. Some results are derived and
discussed.
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EFFICIENCY OF INFORMATION EXCHANGE IN COMPUTER NETWORKS

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 76~84

[Article by Stanislav Ivanovich Samoylenko, doctor of engineering sciences,
- professor, and deputy chairman of the Scientific Council on the Complex Problem
"Cybernetics" of the USSR Academy of Sciences]

[Text] Basic principles of functioning and procedures for
access to an adaptive switching network are considered. The
adaptive switching method is comparatively analyzed with
other known methods: packet switching, channel switching,
and hybrid switching with fixed and floating threshold.
Comparison is made by criterion of useful utilization of
network path throughput. It is shown that adaptive switching
provides a gain in throughput utilization, offering a universal
set of transmission capabilities in the mode of packet and
channel switching or by dedicated (permanently switched)
channels,

Keywords: computer networks, adaptive switching method,
packet and channel switching, hybrid switching, network path
throughput, comparative analysis

1. Introduction
To achieve high efficiency in a general-purpose data transmission network, the fol-

lowing main requirements have to be met:

a 1. Capability of interaction through network of existing teleprocessing facilities
without changing software.

2. Capability of interaction through the network of future teleprocessing systems
based on international standards.

3. Achievement of efficient use of expensive throughput of network paths.

4. Achievement of capability of data transmission in various modes, including real-
time transmission and direct interaction between computers.

These requirements are not met in a network based on one switching method taken
individually. ~Thus, in particular, a channel switching (KK) .[CS] network does not
meet requirement 3; a packet switching (KP) [PS] network does not meet requirements
1 and 4; and using permanent (dedicated) channels (PK) [DC] does not meet
requirement 3.
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In connection with this, for general-purpose networks, it is advisable to apply
hybrid switching methods that achieve an efficient path load when the CS, PS and
DC modes are combined.

These capabilities are possessed by the adaptive switching (AK). [AS] method, which
combines PS, PS and DC with achievement of efficient use of network path
throughput [1-5].

Discussed in this article are the general principles for designing an adaptive
switching network and procedures for access to a network based on the standard
X.25 and X.28 protocols, and adaptive switching is compared to the other methods.

The main switching methods used or under development for use in digitsl communica-
tion networks are: CS, PS, hybrid switching (GK) [HS] with fixed (GKFP) or
- floating (GKPP) threshold [6].

In comparing AS with the other transmission methods, we will use the following
technique.

For a specified type of traffic and path capacity, the maximum flow achievable in
the mode of CS, PS, GKFP and GKPP will be evaluated when the specified requirements
for service are met., Then AS will be evaluated by capability of achieving trans-
mission of the same flows under the same requirements as that for the methods being
compared, and additional capabilities (if any) offered in the AS mode will be
determined.

In selecting parameters determining service quality, we will assume that in the CS
mode, the transmission system is described by the model M/M/1 without a queue with
failures and the basic criterion of service quality.is the fallure probability Pf.

In the PS mode, transmission will be described by the model M/M/N with queues
without limitations, and the main criterion for. evaluating transmission quality
will be the mean packet delay time during transmission through network path .

The evaluation will be made under conditions of transmitting the following type of
traffic., Transmission will be made by communication sessions of mean duration T .
In each session, messages with pauses between them, the share of which equals h,
will be transmitted.

2, Design Principles for Adaptive Switching Network

The adaptive switching network conmsists of nodes comnected.to each other by paths,
Through each path, fixed-length frames, consisting of a specified number of octets,
are transmitted. In each frame in the time—division multiplexing mode, tranmission
in mode of CS, PS and DC is combined.

To transmit in the CS mode when connections are organized on all paths through
which the connection passes, the frame positions assigned to the given connection
are fixed. The request for organization of a connection is sent to the network in

_ the form of a service packet or prescribed dialog with an asynchronous subscriber
station,
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In the DC mode, a connection is secured just as in the CS mode, but for a rather
long period and by previous agreement with network administration.

The connection may be set up by the operator of a network input node by previous
agreement with a subscriber.

In the PS mode, all frame positions are used that are not occupied at a given time
by transmission in the CS or DC modes, including those temporarily free in orga-
nized connections because of pauses in messages being transmitted.

The adaptive network functioning principles are discussed in more detail in [1-5].
3. Procedures for Access to Adaptive Switching Network

In considering access procedures, let us give the procedures for existing and
future teleprocessing systems.

3.1. Teleprocessing System with Permanent Channels

A teleprocessing system using dedicated channels can be implemented by connecting
subscribers by trunk lines to the closest network node and organizing permanent
channels in the network. In the DC mode with synchronous transmission, the net-
work provides for transmission of blocks formatted in accordance with the protocol
used in the given teleprocessing system. When interacting with an asynchronous
subscriber, the network transmits characters one at a time or in a group between
the computer and subscriber. Implemented on the trunck lines is the procedure for
- transmission of levels 1 and 2, adopted in the givtn teleprocessing system. In the
simplest case, permanent connections can be organized through network operators.
When software 1s used, service packets to set up and dismantle connections can be
generated. Using DC does not cause reduction in efficilency of network path use
thanks to the capability of filling the pauses in messages being transmitted.

3.2. Extension of the Standard X.25 Protocol

The standard X.25 protocol is intended for interaction with a network of synchro-
nous subscribers in the PS mode with transmission through virtual channels or in
the datagram mode. In the adaptive switching network, similar procedures can also
be used for transmission in the CS mode. To achieve compatibility with the X.25
procedure in the AS mode, the CS mode can be earmarked by assigning appropriate
groups of logical channel numbers to the PS and CS modes.

Thus, in particular, one can use the following distribution of logical channel
groups:

group 0, for transmission in the datagram mode

group 1, for permanent virtual channels

groups 2-13, for switched virtual channels

group 14, for permanent channels

group 15, for switched channels,

In the process, to simplify dividing the data and service packets in the DC and CS

modes, for each channel one can allocate two adjacent logical channel numbers,
using one to send data and the other, service packets pertaining to this channel.
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Since the distribution of logical channels is a local node function and the ser-
- vice packets used in the PS mode do not change, this access mode is fully compatible
with the standard PS mode provided for by the X.25 recommendation.

3.3. Extension of the Standard X.28 Protocol

For asynchronous character-oriented terminals, an extension of  the X.28 procedure,
provided for the PS mode, can be implemented when describing the special services
requested when the connection is organized, i.e. when the parameters are specified
to implement interaction. In doing so, an additional parameter defining the
switching method can be introduced.

The absence of this parameter indicates transmission will occur in the PS mode;
presence of the parameter determines the CS mode. In the process, compatibility
with the standard X.28 procedure is achieved, since no procedures provided for by
X.28 are modified.

4. Comparison of Adaptive and Channel Switching

In using channel switching, one of N channels is made available for each communica-
tion session. If requests for communication sessions come in accordance with a
Poisson distribution and the distribution of their duration is described by an
exponential distribution, then the maximum input stream that can be served in the
CS mode is determined by the condition [7]

N

N n
n g, WPgs)
ngQ) ———
n!
where P?ax' is the maximum permitted probability of failure to respond to a
- request to set up a communication session,
Pcs is the load factor for one channel of the path by the communication

sessions in the CS mode, and
N is the number of channels in the path.

max
If Pf

turn the degree of use of network path capacity depends.

and N are given, then from expression (1) we determine Pcs? on which in

1f Pes is known, then the network path usage factor for transmission of data and

service information for P?ax << 1 is

H_ =
cs - Pcs

where h is the share of pauses in the transmitted messages.

(1-h) ()

When adaptive switching is used, we shall assume that the same traffic as in the
preceding case is sent through the path in the CS mode. In the process, there will
emerge the capability of sending in the PS mode additional traffic through part of
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F(

the path with capacity

CS
Cpg = C (L-Hyg), ©)

where C 18 the network path capacity.

In the PS mode, with a Poisson stream of packets with an exponential distribution
of thelr length, for a system with an unlimited queue, the maximum stream is
determined by the condition [7]:

T

P S )

max 1 -pPS

where 1___ is the maximum mean delay of packets permitted in the PS mode trans-
mission,

T is the mean time for tranmission of one packet through the path (or
part of it) with a specified capacity, and
Pps 1s the capacity usage factor with PS,

Expression (4) determines the maximum value of the capacity usage factor with PS:

= - T * (5)
Ppg =1 =
max

Based on what has been presented, one can formulate
Statement 4.1.

With identical traffic and equal qualitative conditions for CS mode transmission,
adaptive switching affords the capability of additional data transmission in the
PS mode with the maximum amount of transmission:

Corollary 1. Maximum relative gain in

path capacity usage with AS is '5 )
JH H 1 . =
Mas/cs T ASC8 = eps Ty (6 71
cs Ccs ]

Shown in fig. 1 is the relationship
between nAS/CS and the share of pauses h 54
when pPS=0.6 and pcs=0.3 and 0.6. Analysis 44
of expression (6) shows that the gain with 34
AS compared to CS increases as p and h
increase and declines as pCS increases. : 2 -
Key: )

1. n . P =0, T

AS/CS 4 (6] 0.6 \ ] 1 1 1
. P = . =
2, Peg=0.3 5. Ppg = 0.6 0 02 04 06 08 1 b
5. pPS=0-6

Fig, 1. Comparative evaluation of
adaptive and channel. switching
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5. Comparison of Adaptive and Packet Switching

- In comparing adaptive and packet switching, let us consider transmission of inter-
active traffic containing relatively short messages with long pauses between them.
Comparing adaptive and packet switching in transmission of files is equivalent to
the comparison of channel and packet switching which has been widely discussed in
the literature [8].

Adaptive switching during transmission of interactive traffic may make use of the
entire path capacity in the PS mode. However, transmission through the path in the
AS mode differs from the transmission mode used in PS networks.

The difference is that in PS networks, each packet is formatted into a separate
block tramsmitted over the path. Transmitted over the path in AS are fixed-length
frames, each containing part of a packet, an entire packet or several packets as a
function of the relationship between the length of the part of the frame used for
packet transmission and the lengths of the packets to be sent.

In subsequent discussion, we will assume that the frames in the PS and AS modes,
during transmission of them over the path, have an amount of service information

0 0
equal to SPs and SAS

The mean number of packets sent in one frame when there are no switched channels is

respectively.

NI; B Lf/Lp’
where Lf is the length of the information part of the frame, and
Lp is the mean packet length.

however, in a frame that may contain several packets, for example Np, there is

additional service information required to define the bounds between the jointly
transmitted packets.

The size of this additional service information Sf can be determined from the

following considerations. The service information entered must define the:
~-number of full packets in the frame
—-number of positions in the frame at which packets end, and
--flag of completeness or incompleteness of the last packet in the frame.
Consequently,
Sf = Sl + 82 + S3,
where S1 is the size of information needed to describe the number of packets in the
_ ax
frame: §; = [1032N$ ] bits,

where Nzax is the maximum number of packets that can be sent in a frame,

'[x] is the smallest integer equal to or greater than x, and
82 is the mean size of information needed to describe the separations
between packets: o

82 = [I,OSZLf] P’
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where Lf is the number of positions in the information part of the frame,

Nz is the mean number of packets sent in a frame, and
S3 is the size of information needed to describe the completeness or incom-
pleteness of the last packet in the frame:

S3 = 1 (bit).

In sending Nz packets in the packet switching mode, needed to frame the blocks in

the network path are 0

Spg=S Nl;(hit:s) ,

PS _
where SPS is the size of service information used to frame N? packets in the PS

mode.

In adaptive switching, needed to send Nz packets over the network path are
0
Sas™Sas

Based on what has been presented, the following conclusion can be drawn:

+ Sf(bits).

Statement 5.1.
In sending interactive traffic under the conditions when an average N: packets are

sent in a frame, AS affords better utilization of network path capacity, if this
condition is met:
0

_ Nm N SAS

P 0 _
Spg = [108,L¢]

ax
+ [logzng 1+1 o

Example. Comparison of adaptive and packet switching with interactive traffic.

To i1llustrate the range in which AS affords more economic utilization of capacity
than PS, let us consider expression (7) under the following conditions:

a) maximum number of packets in a frame N?ax = 16, i.e.
' ax
[1og,X)™ ] = 4,

b) HDLC or BSC [binary synchronous communication] procedures are used to send the

frames over the path. In the case of HDLC procedures [9], 6 octets are used for a

frame, and we will assume that 0 0
SAS = SPS = 48 (bits).

In the BSC procedure with the transparent mode of transmission, framing consists of
10 octets, and we will assume that

0 = 0 =
Sxs = Spg 80 (bits).
" Under these conditions, let us derive from expression (7) for the HDLC procedure
Nm HD > 53 . (8)
p (PLO) > 75 Tiog,L,]
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Similarly, for the BSC procedure, let us derive

N, (B5C) > 55— [Tog L]
Fig. 2 shows the relationship between e
N (HDLC) and w (BSC) and the number of
P P 8c | (1)

positions in the information part of the rz
frame, Lf, where

ﬁ? is the mean number of packets in a

frame, above which AS is more efficient 13 - o
in capacity utilization tham PS.

It can be seen from this graph that AS 121 e

affords better utilization of capacity

than PS when the frame length exceeds 141 1
mean packet length by 20-40 percent

when the HDLC procedure is used, or 14
by 15-20 percent when the BSC

procedure is used. <{? oy 4 444 (2)

16 32 64 128 256 S12 U
These conditions are easily met in ! ! .

practice. Consequently, always under
real conditions, even when interactive Fig. 2. Mean number of packets in a

traffic is sent which is most suited to frame, above which adaptive is
PS, adaptive switching can afford : more efficient than packet
better path capacity utilization. This. switching

gain becomes even more tangible when one Key:

considers that less redundancy is '1 =

needed for forming the frame under the .

conditions of AS with a fixed-length 2. Lg

frame than is the case for PS with a
variable-length frame.

6. Comparison of Adaptive and Hybrid Switching

In comparing adaptive and hybrid switching, we will consider hybrid switching with
fixed (GKFP) and floating (GKPP) threshold.

In evaluating AS, we will consider the use of it in which all HS functions are per-
formed and certain additional capabilities are implemented, which also determine

- the advantages of AS.
6.1. Comparison of Adaptive and Fixed-Threshold Hybrid Switching

In using fixed-threshold hybrid switching [FxTHS], the network path is permanently
divided into two parts, using one in the CS mode and the other in PS.
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F(

If of the total number, N, of channels in the path, N,., are used in the CS mode and

CS

NPS=N—NCS, in the PS mode, then the path load factor can be determined by the
relation HFx NPS
s - T Pes It T Ppg? 10

where Pcs® Pps and h are determined in accordance with (1), (2) and (4).

With adaptive switching that enables transmitting in the CS mode the same stream of
messages and with the same qualitative characteristics as that for HS, the volume
of messages sent in the PS mode can be increased by using the temporarily free
channels intended for the CS mode.

In this case N

Nes Neg

Hyg™ ~N  IPgg(I=h) + ppg(l-pog + B pog) I+ =5 ppge (11)

We shall determine the efficiency of AS compared to FxTHS in utilization of path
capacity as before R :
HAS HFxTHS .

NAS/FxTHS=
HpxTHs

12)
One can now write the following:

Statement 6.1.

With identical traffic and equal qualitative characteristics of sending in the CS
mode, adaptive switching affords the capability of increasing path load by the value

NesPps(IPes™Pcg) | (13)

NegPos (10 +NpgPpg

NAS/FxTHS =

Example. Comparison of adaptive and
fixed-threshold hybrid switching.

Let us assume that in the FxTHS mode, the
path has been divided in two, so that

NCS PS =N/2.

Key:

NAS/FxTHS

2. NCS PS =N/2

3. Pcs =0.3; pPS=0'6 L - -
4. pC =0-3; o] S=0.3 0 0.2 0.‘ 0- .8

5. pgg=0+65 ppg=0.6

Fig. 3. Comparative evaluation of
adaptive and fixed-threshold
hybrid switching
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Then 0 _ P Pegthigs) . (14)
AS/FxTHS pcs(l h)+pPS

The relation between n and h for certain values of pCS and pPS is showvn in

AS/FxTHS
fig. 3. It can be seen from the drawing in particular that the efficiency of AS in
path capacity utilization when h=0.5 in a wide range of values of Pes and Pps lies

within the bounds of 30-60 percent compared to FxTHS., It should be noted that this
gain is achieved under conditions more favorable for FxTHS, since the volume of
traffic in the CS and PS modes matches the capacity allocated for these trans-

- mission modes.

6.2. Comparison of Adaptive and Floating-Threshold Hybrid Switching

When AS is used, a gain compared to floating-threshold hybrid switching [FtTHS] is
achieved only by filling the pauses in the component messages. When h=0, AS and
FtTHS have identical efficiency.

The path load factor with FtTHS is evaluated as follows:

NosPesPps ™ 15)

(1=h)+Np g Pp g (1-Rpg) Ppg

" AS/FtTHS T
Nesfes

Example. Comparing AS and FtTHS, as in e e

the previous example, we shall assume §

that N, =N, =N/2. 3 @)

Then from (15), let us derive 1 MmN ¥/2} (2)
) "AS/FtTHS »p ‘;g-s—:‘;Pis- o) 16 0.8

CS Ps cSs

The value of the gain for certain values 046 1

of Pes and Pps is shown in fig. 4. It

can be seen from the graph that the gain 04t -

by AS in the path capacity utilization

h =0. 4
when h=0.5 for the values of Pcs and Ppg 0.2

under investigation, compared to FtTHS,
ranges from about 5 to 25 percent.

Fig. 4. Comparative evaluation of
adaptive and floating-threshold
hybrid switching

Key:
1. Mas/FerHs 4o Pog=0.65
2, NPS s =N/2 Ppg=0+6
B} 3. Pg0:85 Ppe=0.8 5, zcs:g.g;
PS °°
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Conclusion
This analysis allowed drawing the following conclusions.

1. Adaptive switching, offering universal capabilities for data transmission in
the various modes (channel and packet switching, dedicated channels), can provide
under real conditions better network path capacity utilization than all the
switching methods discussed: channel, packet, fixed-threshold hybrid and floating-
threshold hybrid switching.

2. A comparison of adaptive and channel switching shows that adaptive, providing
for transmission in the CS mode of the same traffic and with the same qualitative
characteristics of communication as a CS system, at the same time allows very sub-
stantial improvement in capacity utilization compared to the CS mode.

3. A comparison of adaptive and packet switching shows that with the easily met
requirements with regard to AS frame length and mean packet length under other-
wise equal conditions, AS affords better capacity utilization than PS.

4. A comparison of adaptive and fixed-threshold hybrid switching indicates that
in sending real messages with the share of pauses on the order of 0.5, AS affords a
gain of 50 percent or more in capacity utilizationm.

5. A comparison of adaptive and flbating—threshold hybrid switching shows that
under actual conditions with the share of pauses on the order of 0.5, AS affords a
gain of 25 percent or more.
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DATA TELEPROCESSING STANDARDIZATION ACTIVITY BY INTERNATIONAL ORGANIZATIONS

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 1981
(signed to press 28 Sep 81) pp 85-98

[Article by Stanislav Kushik, senior scientific associate, Aleksandr Sergeyevich

Sorokin, candidate of engineering science and department chief, and Stanislav

Nikolayevich Florentsev, candidate of engineering science, docent, chief of depart-
E ment of information technology and application programs, all from the International
- Center of Scientific and Technical Information]

[Excerpts] Described is the activity of a number of
international organizations on standardization in data
teleprocessing, the standards and recommendations of which
have been widely propagated in the world. Brief information
is given on series V, X, F, R, S and U CCITT recommendations,
ISO and ECMA standards. Activity of technical committee
TC97/SC16 of the ISO and other organizations on development of
standards and recommendations for the seven-level model of a
computer network is discussed.
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PROBLEMS IN EXPERIMENTAL RESEARCH ON INTERACTIVE INFORMATION RETRIEVAL SYSTEMS

Moscow PROBLEMY MSNTI: INFORMATSIYA, UPRAVLENIYE, SISTEMY in Russian No 2, 198l
(signed to press 28 Sep 81) pp 99-112

[Article by Vladimir Petrovich Sinyakov, senior scientific associate, International
Center of Scientific and Technical Information]

[Excerpts] General characteristics are given for the problem of
experimental research on interactive information retrieval systems.
Discussed is the content of the main problems, for the solution of
which experimental methods should be applied. Given is a classifi-
cation of the main stages of the procedure of experimental research
on characteristics of serving users of interactive information
retrieval systems and the content of the problems occurring in each
of these stages is defined. A brief description is given of the work
performed by the International Center of Scientific and Techmical
Information within the framework of the program on experimental
research in interactive information retrieval systems.

The KAMA software package 18 used in the USSR as a remote control system in auto-
mated systems for scientific and technical information operating in the mode of
remote retrieval. Standard KAMA system facilities allow performing analysis of
user activity from the viewpoint of using computer resources in an interactive
system., At the end of a communication session, the system outputs data on the num-
ber of transactions performed, number of accesses to files and statistics on the

- execution of application and control modules. However, the standard KAMA system
printout does not allow deriving data such as system response time to execution of
individual instructions in the interactive system, statistics on instruction execu-
tion, volume of input and output messages, etc. [4].

Brief Description of Work Performed at the International Center of Scientific and
Technical Information (MTSNTI)

A remote processing system for data bases of scientific and technical information
has been developed at the MTsNTI based on the KAMA remote control system. Listed
in table 2 is the composition of hardware used.
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Table 2. Hardware used in remote data processing system at the Internmation Center
of Sclentific and Technical Information

Number of units Producer

Model/Unit . ' in installation
] YeS-1040 computer (1M byte main storage) ' 1 GDR
YeS~5061 magnetic disk storage unit 15 NRB
YeS-8403 MPD-3 data communication multiplexer; 2 USSR
TAI telephone adapters
YeS-8002 low-speed modem (200 baud) 4 CSSR
YeS-8006 medium-speed modem (600/1200 baud) 4 VNR
YeS~8670 AP-70 subscriber station 2 USSR
YeS-8564 AP-64 cluster subscriber station 3 VNR
(8 video terminals and a typewriter)
YeS-7906 local display station 1 USSR

(4 video terminals and a typewriter)

iNRB = People's Republic of Bulgaria; VNR = Hungarian People's republic]

The configuration of the remote data processing system at the MTsNTI is shown in
fig. 2. The software includes the 0S 6.1 operating system with the basic telecom-
munications access method (BTMD), the KAMA remote control system and the DIALOG
software package (PPP). Functional capabilities of the KAMA and DIALOG are
described in [4].

The program of experimental research on interactive information retrieval systems,
performed under the general scientific direction of Professor L. N. Sumarkov, doc-
tor of engineering sciences, was begun in 1979 [30]. All experimental research is
performed on the base of communication sessions with users at the Moscow Institute
of Engineering Physics and the Institute of Atomic. Energy imeni I. V. Kurchatov
within the framework of conversations on scientific and technical. cooperation.

The aim of the effort is to study the typical behavior of users or the typical user
during sessions of cummunication with the system, and to define for these users the
characteristics required of a system when a selected number of problems are being
solved. :

Under this program, the following main results have been derived.
1. Probability distributions and averaged characteristics for an interactive

information retrieval system were determined:
Mean system response time Tm is 7-8 seconds

Mean size of i formation output from system is 24,000-26,000 characters
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Fig. 2. Configuration of Remote Data Processing System at the International
Center of Scientific and Technical Information

Key:
1. YeS-1040 computer 11. YeS-8002 modem
2. system and application software 12. medium-speed communication lines,
3. 0s 6.1 asynchronous transmission, 1200 baud
4, BTAM 13. low-speed communication lines,
5. KAMA asynchronous transmission, 100-300 baud
6. DIALOG 14, communication channels
7. data base 15. control unit
8. MTsNTI 16, YeS-8564 (AP-64) cluster subscriber
9. YeS-8403 data communication station
multiplexer 17. DZM-180 printer terminal
10. YeS-8006 modem [Key continued on following page]
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18. YeS~8570 subscriber station

19. VT-340 video terminal

20. remote terminals at: Institute of Atomic Energy imeni I. V. Kurchatov,
Moscow Institute of Engineering Physics and the Lithuanian Scientific Research
Institute of Scientific and Technical Information (Vilnius)

2, Probability distributions and averaged parameters of dynamic properties of the
user were determined: '
Mean user response time Tm is 22-28 seconds

Average number of instructions per retrieval session is 35-40.

Average size of information input into system is 170-200 characters

3. Transition probability matrices for the set of functional user states were
- determined (example of matrix is shown in fig. 3).

Now being studied are correlations of the indicated parameters, basic systems
_ engineering parameters (size of data bases, total number of active terminals, and
others) and integral characteristics of interactive information retrieval sessions.
- The main characteristics being measured, constant and computed, are given in
table 1 [not reproduced].

The system for experimental research on procedures of user interaction with an
interactive information retrieval system, implemented on the base of the KAMA tele-
monitor and DIALOG software package, has been included in the software for the sub-
system, "Remote Retrieval of Information from Data Bases of Scientific and Technical
Information," of the MIsNTI and introduced in a number of other organizations.

Conclusion

For the first time in the USSR, experimental research has been performed on a
practically functioning system of remote access.to large data bases of scientific
and technical information that is part of the information network of the USSR
Academy of Sciences ("Akademset'") on the complex program "Power Engineering."
Results of experiments can be used in developing standard documentation on organiz-
ing efficient interaction between users and the USSR Academy of Sciences'
information network.
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A "B c D E E G H
A 0.3 04 0.l 0,06 0,04 0 005 | 005
B 0,2 0,6 0,1 0,1 0 0 0 0
c 0,6 0,1 0,1 0 0 0 0,1 0,
D 0,7 0 0 0 0,1 0,2 0 0
E 09 (] 0 0 () 0 0,1 0
F 0,2 o 0 03 0,1 03 0,1 0
G 03 02 |01 0,05 003 [ 002 | 015 | 015
H 0 () 0 0 0 0 0 1

Fig. 3. Transition probability matrix for functional states:

A - retrieval

B - document scan
C - document printout
D - data base selection

1. Gornostayev, Yu. M.; Sinyakov, V. P.; and Florentsev, S. N., "Sostoyaniye i
perspektivy eksperimental'nykh rabot MISNTI po distantsionnoy obrabotke
nauchnoy i tekhnicheskoy informatsii. Rezul'taty nauchnykh i prakticheskikh
rabot MTsNTI: Nauchno-tekhnicheskaya konferentsiya, posvyashchennaya 10-letiyu
MTsNTI, 14-15 Fevralya 1979 g. (Sbornik rasshirennykh tezisov dokladov)"
iStatus and Prospects of Experimental Work by the International Center of
Scientific and Technical Information on Remote Processing of Scientific and
Technical Information. Results of Scientific and Practical Work by the MIsNTI:
Scientific and Technical Conference Devoted to 10th Anniversary of the MTsNTI,
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1979, pp 34-35.

2. Gornostayev, Yu. M.; Zinov'yev, S. P.; and Sinyakov, V. P., "Distributed Sys-
tems for Processing of Scientific and Technical Information," PROBLEMY MSNTI/

E - query scan

F - training mode

G - auxiliary operations
H - disconnection from system
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[Article by Yuriy Aleksandrovich Mikheyev, candidate of engineering sciences and
deputy director, Pavel Ivanovich Bratukhin, doctor of engineering sciences and
department chief, and Artur L'vovich Shchers, candidate of engineering sciences
and department chief, all from the All-Union Scientific Research Institute of
Organization and Control Problems of the USSR State Committee on Science and
Technology] '

[Excerpts] Discussed are the three main components of the
economic effect from introducing computers into the national
economy: 1) selection of an efficient organizational form

for introducing computers--establishment of the State Computer
Center Network (GSVIs). The main design principles for the
GSVTs are given; 2) optimal selection of the structure of
technical characteristics and territorial location of the GSVTs.
Discussed is the structure of the complex of mathematical models
for determining these characteristics of the GSVTs; 3) optimal
management of GSVTs resources in solving subscriber problems.
Given are the structure and main design principles for the
network dispatcher service and the network distributed operating
system,

Development of the ROSS [network distributed operating system] and the DSS [network
dispatcher service], which perform the functions mentioned above, will allow pro-
viding for the solution to complex national economic problems and information ser-
vices to network subscribers with the minimum outlays for data processing within
prescribed periods and with the required quality.

Evaluating the economic effect from setting up the State Computer Center Network at
_present is a very complicated process. However, the experience available from set-
ting up early computer networks (fragments of the State Computer Center Network)
indicates that performing a given amount of work on a shared-use computer network
required half the capital investment and one-half to two-fifths the operating cost
of performing it at individual (departmental) computer centers. The payoff period
for setting up a computer network in the USSR is about 3 years.

COPYRIGHT: Mezhdunarodnyy tsentr nauchnoy i tekhnicheskoy informatsii, 1981

8545
- CS0: 1863/129

130
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8



APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8

FOR OFFICIAL USE ONLY

EXHIBITS AND CONFERENCES

SYSTEMS ENGINEERING EXHIBIT TO BE HELD IN LENINGRAD
Riga AVTOMATIKA I VYCHISLITEL'NAYA TEKHNIKA in Russian No 2, Mar-Apr 82 p 94
[Article]

{Text] The next exhibition Systems Engineering-83 is planned to be held in
Leningrad in April 1983 at the suggestion of the scientific and technical
society. The topic is computers and systems, subsystems, mini- and micro-
computers, organizational techniques, SAPR [automated design system] systems,
multiplication equipment, business games, communications systems and so on.
Leading foreign companies, the collective organizer of which will be the Novea
Company (West Germany), will be represented at the exhibition.

To supply the exhibition with equipment meeting the interests of developing

- Soviet science and technology and the needs of industry, the scientific and
technical center requests organizations, institutes, enterprises and special-
ists to present their suggestions on the composition (topic) of the exhibition,
specific equipment and the manufacturing companies and also problems in this
field which they would like to have discussed at the symposium. The address
ig: 191014 Leningrad, Kovenskiy pereulok, 12, Plant Orgtekhnika NTTs, Sistemo-
tekhnika. The telephone number for inquiries is 272-16-01.

COPYRIGHT: Izdatel'stvo "Zinatne", "Avtomatika i vychislitel'naya tekhnika",
1982 '
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QUESTIONS OF COMPUTATION OPTIMIZATION: 14TH REPUBLIC SEMINAR-SCHOOL IN KATSIVELI
Kiev KIBERNETIKA in Russian No 2, Mar-Apr 82 pp 129-130

[Report by V.S. Mikhalevich, I.V. Sergiyenko, V.V.Ivanov, M.D. Babich and V.K.
Zadirakal

[Text] One of the main avenues in the development of computer mathematics is
improvements in the theory of computation errors, research on questions of
comparative analysis of computing algorithms and the building of optimal (in a
given sense) algorithms for problem-solving in computer and applied mathematics.

Because with each passing year there is an increase in the number of organizations
using computers for complex calculations, optimization of computations by all
rational methods and means is an urgent and important problem.

Taking into account the urgency of this subject, the Ukrainian SSR Academy of

Sciences Institute of Cybernetics organized the l4th Republic Seminar-School
"Questions of Computation Optimization" for the purpose of familiarizing a broad

range of specialists with the latest achievements in the field of the optimization

of computations, mathematical methods and program facilities for dialogue optimization
and the more rapid introduction of research results in the national economy, and

also for the purpose of coordinating research. The institute conducted the seminar-
school 13 through 22 October 1981 in the settlement of Ratsiveli (Krymskaya Oblast)

on the base of the Ukrainian SSR Academy of Sciences House of Creativity for
Scientists.

The seminar-school was oriented on the scientific staffs of computer centers,
scientific research establishments and teaching VUZ's.

The main work on determining the subject matter of the seminar-school and the
direction of its work was done by Academician V.M. Glushkov (deceased), Academician
of the Ukrainian SSR Academy of Sciences V.S. Mikhalevich, corresponding member

of the Ukrainian SSR Academy of Sciences I.V. Sergiyenko and professor V.V. Ivanov.

Representatives from 40 of the country's scientific research and training
establishments participated in its work. They included Ukrainian SSR Academy

of Sciences institutes of cybernetics, mathematics, applied problems in mechanics
and mathematics, material science and physics, the USSR Academy of Sciences Ural
Scientific Center for mathematics and mechanics, computer centers of the USSR,

132
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8



APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8

FOR OFFICIAL USE ONLY

Belorussian and Georglan academies of sciences, the Ukrainian SSR Gosplan, the

i universities of Moscow, Leningrad, Kiev, Uzhgorod, Odessa, Novosibirsk and Gorkiy,
2 polytechnical institutes in L'vov, Kiev and Penza, teaching institutes in Irkutsk
- and Sumy, and others.

The number of participants totaled 130, including 1 academician of the Ukrainian
SSR Academy of Sciences, 1 corresponding member of the Ukrainian SSR Academy of
Sciences,; 10 doctors of science and 60 candidates of science.

At the plenary session the participants of the seminar-school were welcomed by
professor V.V. Ivanov, who talted about the development of the subjects of the
seminar-school and its topicality having a direct relationship to improvements

in quality and efficiency in solving important national economic tasks. In their
speeches, senior staff member of the Ukrainian SSR Academy of Sciences Institute
of Cybernetics M.D. Babich and director of the Ukrainian SSR Academy of Sciences
House of Creativity, A.V. Yermoshin, spoke of the history of the seminar-schools
and matters concerned with organizing and holding them, and also of the procedure
for work at this seminar-school.

On the scientific plane, of the subjects presented at the seminar-school, mention
should be made of those avenues concerning the theoretical and practical bases

for systems optimization and methods for doing it, and computation optimization

by modeling systems under development with parallel computations on a large computer
complex. These avenues, formulated by academician V.M. Glushkov, are being developed
at the Ukrainian SSR Academy of Sciences Institute of Cybernetics by Ukrainian

SSR Academy of Sciences academician V.S. Mikhalevich, corresponding member of the
Ukrainian SSR Academy of Sciences 1.V. Sergiyenko, doctors of physical and
mathematical sciences V.V. Ivanov, A.A. Letichevskiy, Yu.V. Kapitonova and N.Z.

Shor and doctor of technical sciences V.L. Volkovich and their colieagues; and

they were presented in lectures delivered by doctors of physical and mathematical
sciences V.V. Ivanov, A.A., Letichevskiy and N,Z. Shor, doctor of technical sciences
V.L. Volkovich, and candidates of physical and mathematical sciences P.N. Besarab,
V.A. Roshchin and V.A. Trubin.

There was lively interest in the lecture titled "Main Directions in the Work of
the International Institute of Systems Analysis (IIAS, Vienna)" delivered by
Ukrainian SSR Academy of Sciences academician V.S. Mikhalevich who had just
returned from a scientific trip to Austria. In his lecture he characterized the
‘ main scientific problems being worked on by the staff of this institute, and he
also talked about the role of the Soviet Union in fulfilling its basic programs
and about the participation of Soviet mathematicians in its scientific research.

Under the general title "The Variety of Optimization Problems," devoted to theoretical
bases and practical recommendations in mathematical programming problems, interesting
and substantial lectures were presented by professor V.A. Yemelichev,and also by

his students candidates of physical and mathematical sciences V.N. Shevchenko and

V.A. Pavlechko, and by scientific colleagues A.D. Korzinkov, V.P. Ovchinikov and

V.V. Matveyev.

Questions concerned with the theory of chain and branch fractions and its application
for solving problems in computer mathematics were dealt with in lectures and addresses
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by professor V.Ya. Skorobogat'ko, readers P.I. Bodnarchuk and R.V. Slonevskiy and
their students Ya.N. Glinskily, Z.I. Krupka and Ya.N. Pelekh.

Note should be made of the lecture by doctor of physical and mathematical sciences
Yu.I. Petunin "A Modified Least Square Method for Regression Models With Random
Pertubations of Arguments," and of candidates of physical and mathematical sciences
I.V. Beyko ("Extreme Models for Controlled Systems"), M.K. Samarin ("Direct Design
Methods for Aggregates of a Simple Structure"), A.I. Grebennikov ("Optimization
Problems in Approximation Theory"), A.V. Buledza ("T-Functions as Generalizations
of Chebyshev Polynomials and Their Application in Iteration Process Theory"), S.N.
Kiro ("Polynomials Deviating Least from Zero"),Yu.K. Dem'yanovich ("Approximation
of Local Functions on an Irregular Grid"), A.Yu. Luchka ("Fast Convergence in
Projection of the Noniterative Method for Hammerstein Equations"), and D.V. Gusak
("Boundary Functionals for One Class of Random Processes").

Great attention was given to lectures dealing with the development of applied
program packages for solving problems in mathematical programming, function
approximation and numeric integration. These were delivered by doctor of physical
and mathematical sciences N.Z. Shor ("Use of the Methods of Nondifferentiated
Optimization as Nuclei for Functional Models of the 'Planer' Package') and
candidates of physical and mathematical sciences V.A. Roshchin ("Mathematical
Models and Methods Realized in the DISPRO [expansion unknown] Applied Programs"),
V.A. Pavlechko ("Realization of an Applied Program Package for Optimal Planning
in an Automated Enterprise Management System"), V.I. Berdyshev ("Numeric Function

- Approximation") and M.V. Anolik ("A Program Package for Calculating Continual
Integrals").

In addition, the subjects of the seminar-school included 17 addresses by its
participants. These included reports by candidates of physical and mathematical
sciences Yu.Yu. Chervak, S.S. Volokitin, I.V. Boykov, V.G. Ustyuzhaninov, A.A.
Alekseyev, R.V. Polyakov, B.A. Galanov and N.Ya. Mar'yashkin, junior scientific
personnel A.Yu. Yeremin and S.V. Poborchiy, and assistant lecturer R.N. Sharipov.

There was discussion of original work and results. Particularly lively discussion
resulted from the lectures by doctor of physical and mathematical sciences A.A.
Letichevskiy "Parallel Computations on a Macroconveyer Computer Complex" and by
candidate of physical and mathematical sciences P.N. Besarab "Numeric Solutions

to Regular Differential Equations in Multiple Processor Computer Systems."

The particpants of the seminar-school were given an opportunity to familiarize
themselves with the latest achievements in the field of computation optimization

and to get to know about a number of new theoretical problems and possible directions
in their research. .

Summing up the results of the seminar-school, it can be noted that it was interesting
and was conducted at the necessary scientific level. The lectures presented were
substantial and profound in the scientific sense. They will undoubtedly promote

a widening of the front of work to develop optimal methods and the corresponding
software to provide solutions for standard classes of problems in computer and
applied mathematics on the computer, and an improvement in the quality and efficiency
of computations in general.
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Professor V.Ya. Rkorobogat'ko and candidates of physical and mathematical sciences
S.N. Kiro, M.D. Babich, V.K. Zadiraka, S.S. Lebedev, V.V. Lukovich and A.Yu. Luchka
spoke at the final session. They noted the topicality of the subjects of the seminar-
school, the high quality of most lectures and the undoubted usefulness of such
measures, and they expressed a number of wishes regarding future seminar-schools

and their subject matter, organization and venue.

A decision was adopted in which the following, in particular, were proposed:

to request the Ukrainian SSR Academy of Sciences to take the initiative in organizing
and holding the 15th Republic Seminar-School on Questions of Computation Optimization;

to recommend that when selecting participants for the 15th and subsequent republic
seminar-schools the organizing committee give preference to computer mathematicians
and programmers from Vuz's, computer centers and scientific research institutes

and industrial enterprises working within the framework of the given subject matter;

to attract specilalists from the country's major scientific centers to lecture at
the seminar-school;

to express thanks to the Ukrainian SSR Academy of Sciences Order of Lenin Institute
of Cybernetics, the Ukrainian SSR Academy of Sciences House of Creativity for
Scientists and the organizing committee of the seminar-school for organizing and
holding it.

COPYRIGHT: IZDATEL'STVO "NAUKOVA DUMKA", "KIBERNETIKA", 1982
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PUBLICATIONS

ABSTRACTS OF ITEMS IN JOURNAL 'AUTOMATION AND COMPUTER EQUIPMENT',
MARCH-APRIL 1982

Riga AVTOMATIKA I VYCHISLITEL'NAYA TEKHNIKA in Russian No 2, Mar-Apr 82
pp 95, 97, 99

UDC 681.324
FIBER~-OPTIC CHANNELS OF LOCAL COMPUTER NETWORKS
[Abstract of article by Yakubaytis, E. A. and Finkel'shteyn, Ye. Ya.]

[Text] Fiber-optic data transmission channels are considered as communication
devices of local computer networks. The different methods of designing the op-
tical monochannel on the basis of optical cable segments with optical connect-
ing elements and on the basis of long optrons are compared. The advantages and

- disadvantages of different versions of monochannel configuration--linear and
star--are considered.

UDC 681.324

ANALYSIS OF INFORMATION TRANSMISSION IN MULTIMACHINE SYSTEMS WITH DIRECT
COMMUNICATIONS

[Abstract of article by Red'ko, V. A. and Puzov, V. G.]

[Text] The process of information transmission in a four-machine computer sys-
tem is analyzed by means of simulation modelling. The load of the transmission
channel components, the nature of the resulting queues and the effect of the
flow intensity of requirements on transmission speed are investigated. The
variable parameters are the structure of the buffer memory, the number of its
units and sections and the policy of designating the buffer units. The pre-
sented method permits selection of the optimum version of the structure for a
specific situation.

UDC 681.322-181.48.001.2
FORMALIZED APPROACH TO OPTIMIZATION OF INTERNAL CONFIGURATION OF MICROCOMPUTERS
{Abstract of article by Lapkin, L. Ya. and Nosov, V. G.]

[Text] A formalized method is suggested for optimization of the internal con-
figuration of a microcomputer designed on the basis of microprocessor sections.
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Definitions of the internal configuration and its features are given. The
problem of optimizing the internal configuration reduces to one of linear
programming with boolean variables. Several postulations of the problems of
optimizing the internal configuration of a microcomputer are considered. An
example of the structure of a microcomputer and estimates of the features of
internal configuration are presented. :

UDC 68l.324

FUNCTIONAL MODELS OF PROCESSES WITH REGARD TO DETECTION, BANNING AND ELIMIN-
ATION OF DEAD-END SITUATIONS

[Abstract of article by Zinov'yev, E. V. and Strekalev, A. A.]

[Text] Functional models of processes are considered under conditions of the
occurrence of dead-end situations for methods of detection, banning and elim-
ination of dead ends. The number of steps necessary to the process for com-

pletion is estimated.

uDcC 519.7
SELECTION OF DIVISION IN DECOMPOSITION OF GRAPH-FLOW SHEETS OF ALGORITHMS
[Abstract of article by Baranov, S. I., Zhuravina, L. N. and Peschanskiy, V. AJ

(Text] The method of finding the division in decomposition of graph-flow
sheets of algorithms (GSA) is considered that guarantees the division will be
found with minimum number of units with restrictions on the parameters of each
of the component GSA. The method permits one to f£ind the component GSA of ap-
proximately identical complexity. The lower and upper bounds are introduced to
estimate the number of units of division. A sequertial algorithm is described
for finding this division. The result of GSA decomposition by this division

is close to the optimum. .

UDC 519.713
LOGIC~DYNAMIC SYNTHESIS OF DIGITAL DEVICES
[Abstract of article by Levin, V. I.]

[Text] An approach is suggested for design of the block diagrams of digital
automatons that guarantee two directions of the theory of automatons indepen-
dently developed earlier: a) logic synthesis of the automaton circuit and

b) dynamic analysis of the given automaton circuit. The design includes five
steps: 1) coding of the internal states of the automaton by the version of
the distinguishing code (y;, ..., yr) that uncouples as great a number of
transition pairs as possible, 2) separation of transition pairs (if necessary)
that are "impassing" uncoupled in stage 1, 3) design of the block diagram of
the automaton, 4) dynamic analysis of the transitions included in the remain-
ing uncoupled transition pairs to determine the conditions for the time param-
eters of the circuit that guarantee the correctness of transition and selection
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of the corresponding par: neters (end of procedure), if selection is impossible
5) introduction of an additional y.,,; digit of the internal status code and
transition to step 1 with respect to the code (Y1, «¢+r Yyr Yr+1). The algo-
rithmic structure of each step is described in detail. An example that illus-
trates the advantage in the complexity of realization of the automaton is
given.

UDC 681.518.54

LANGUAGE FOR FORMAL DESCRIPTION OF BINARY VECTORS AND PROGRAM FOR CALCULATING
THEIR SIGNATURES

[Abstract of article by Novik, G. Kh., Kramfus, I. R. and Shenderovich, S. D.]

[Text] Signature analysis is used extensively as a means of recording output
binary vectors when testing logic circuits and devices. The length of the out-
put binary vector corresponds to the dimension of the measuring window inside
which specific, usually periodic distribution’of components (ones and zeros)
of the vector occurs. This permits one to realize sufficiently compact nota-
tion of the vector in the form of sequentially arranged groups of ones and
zeros and this notation in turn permits one to introduce vectors into a digi-
tal computer by means of which the signatures are calculated theoretically.
The calculating Eroqtam is based on simulation of the operation of the poly-
nomial divisor X16 + x12 + x2 + x7 + 1. The program model utilizes a block
of programs written in PL/M-80 and microassembler 8080/8085 languages and the
corresponding systems programs. The proposed formal entry grammar is suffi-
ciently simple and ensures the flow of entry with arbitrary depth of embed-
ding. The operating time of the program is on the order of a fraction of a
second. The calculated signatures of binary vectors when testing logic micro-
circuits of different series corresponded fully to experimental signatures.

UDC 681.324:681.3.06
ONE INTERACTIVE APPROACH TO AUTOMATION OF DESIGN OF OPERATING SYSTEMS
[Abstract of article by Kalnin'sh, Ya. Ya. and Ekmanis, Ye. Ye.]

[Text] Synthesis of operating devices that realize a program given in high-
level algorithmic language with time restriction of fulfilling it is described.
The problem of minimizing the hardware expenditures in synthesis of these de-
vices is considered. A method is outlined for automated design of operating
devices in which the use of formal methods of parallelling the performance of
program and minimization operations of hardware expenditures can be combined
with the use of designer experience.
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UDC 681.35

ESTIMATING THE DISTRIBUTION PARAMETERS OF THE CHARACTERISTICS OF COMPUTER
SYSTEMS

[Abstract of article by Chuyko, M. M. ]

[Text] A method is proposed for determining the estimates of the distribu-
tion parameters of the characteristics of computer systems found as a result
of measurements. The experiments show that these distributions are multimodal
with regard to which it is suggested that they be regarded as mixtures of sin-
gle-modal distributions of the given type. The problem of determining the
distribution parameters reduces to one of dividing the distribution mixtures
by the components. It is suggested that random search for the global maximum
of the similarity function in the presence of restrictions on the optimization
parameters be used to solve it. A number of advantages of realizing this al-
gorithm is noted compared to realization of the previously known algorithm of
dividing the sample by subpopulations. It is recommended that the algorithm
be used in the case of weakly separated mixtures of distributions.

UDC 681.324
MODELS OF CONFLICTS IN MEMORY OF MULTIPROCESSOR SYSTEMS
[Abstract of article by Kagan, B. M. and Kreynin, A. Ya.]

[Text] Analytical probability models are proposed for estimating the pro-
ductivity of multiprocessor systcms with general and local memory. The models
are based on exponential stochastic mass queueing networks.

UDC 681.51:519.872

METHOD OF INVESTIGATING THE FUNCTIONING OF FRAGMENTS OF COMPUTER SYSTEMS WITH
VARIABLE MODE

[Abstract of article by Sklyarevich, F. A.}

[Text] The fragment of a computer system with variable functional mode is
considered. The process of changing the modes is an inhomogenecus marker
process. A transient system of first-order linear differential equations
that determines the laws of variation of the functional indicators corresponds
to each mode. It is proved without using Focker-Planck-Kolmogorov equations
that their unconditional mean values are determined by a system of linear dif-
ferential equations easily found by transforming the equations of the behavior
of the fragment with each of the modes separately under conditions of fitting
the functional indicators when their modes change. The method is applicable
for determining the mean value and second initial inoment of the number of oc-
capied processors in a multiprocessor system with variable mode.
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uDpcC 519.718
DESIGN OF VERIFICATION TESTS FOR PROGRAMMABLE LOGIC MATRICES
[Abstract of article by Zakrevskiy, A. D.]

[{Text] The problem of detection in programmable logic matrices of multiple
malfunctions formed by arbitrary combinations of single malfunctions of the
type of appearance or disappearance of transistors in the components of the
matrix field of the circuit is considered. It is shown that the problem of
designing effective verification tests for programmable logic matrices is
closely related to that of optimum realization of a given system of boolean
functions on a programmable logi: matrix. An approach is suggested for solv-
ing it that is made more specific for the case of a single boolean function in
the system. The problem reduces to finding a weakly determined boolean func-
tion having single realization among disjunctive normal form with given number
of elementary conjunctions.

UDC 621.372.542

ANALYSIS OF VINOGRAD METHOD FOR CALCULATION OF DISCRETE FOURIER TRANSFORM OF
2P-POINT SEQUENCES

[Abstract of article by Mayorov, S. A., Matveye, Yu. N. and Ochin, Ye. F.]

[Text] The possibility of direct use of the Vinograd algorithm to calculate
a 2M-point discrete Fourier transform and also the possibility of using small-
point Vinograd algorithms in a 2P-point fast Fourier transform are considered.
The computer memory expenditures and number of operations in realization of

- Vinograd algorithms are estimated.

UDC 621.391.244

APPLICATION OF RECTANGULAR PERIODIC FUNCTIONS TO CALCULATION OF DISCRETE
FOURIER TRANSFORM

[Abgtract of article by Bilinskiy, I. Ya., Borovik, Yu. F. and Mikelson, A. K.]

[Text] A method is proposed for ful£illing a Fourier transform that utilizes
an intermediate procedure of signal expansion in a system of rectangular per-
iodic filter functions that assume only values of 0, 1 and -1, which can also
be nonorthogonal. The requirements on the filter function system are deter-
mined. It is shown that the procedure of determining the Fourier coefficients
according to the proposed method consists of two steps. The intermediate co-
- efficients corresponding to the procedure of signal expansion in a system of
rectangular periodic functions are determined in the first step. This step
does not contain multiplication operations. The desired values of the Fourier
coefficients as solutions of a system of linear equations are calculated in the
second step. The number of multiplication operations in the second step de-
pends on the type of filter functions. Examples of possible systems of filter
functions are presented. The use of a given method in fulfilling a discrete
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Fourier transform permits a considerable reduction of the number of multipli-
cation operations compared to the algorithm of a fast Fourier transform. The
method can be recommended for design of special processors of discrete Fourier
transform operating in real time.

upcC 519.711.7

ROUTING ALGORITHMS FOR MESSAGE-SWITCHING NETWORKS
[Abstract of article by Apraksin, Yu. K., Zapevalin, A. A. and Kiryukhin, V. V.]

[Text] A procedure for selecting the direction of information transmission in
megsage-switching networks is investigated. A number of routing algorithms
that utilize information only about the status of channels incident to a given
assembly is considered. A unified structure for describing the algorithms is
proposed. The effectiveness of the algorithms is estimated on the basis of the
adopted model of the network from the viewpoint of the main criterion--the
average time of delivery of the message to the addressee.
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UDC 681,142.2
ANALYTICAL METHODS FOR MULTIPROGRAM SYSTEMS

Moscow METODY ANALIZA MUL'TIPROGRAMMNYKH SISTEM in Russian 1982 (signed to press
29 Dec 81) pp 2-3, 153

[Annotation, editor's foreword and table of contents from book "Analytical Methods

for Multiprogram Systems", by Valeriy Alekseyevich" Balyberdin, edited by S. D.
Paghkeyev, Izdatel'stvo "Radic i svyaz'", 8,000 copies, 153 pages]

[Text] Methods are shown for quantitative analysis of data processing systems
built on the basis of multiprogrammed computers. The main problems arising in
the development and function of such systems are discussed and ways of solving
them are indicated. The computation methods considered make it possible to take
into account the complex processes involved in problem interaction at the level
of exchange and computation overlap. Much attention is given to questions of the
practical application of these methods.

The book is intended for engineers associated with the design and organization
of function in data processing systems based on multiprogrammed program computers;
it may be of use to students on advanced courses.

Editor's Foreword

Questions of improving the efficiency of computer equipment have always attracted
the attention of data processing system developers and users. One promising way
in this direction is the use of multiprogramming as a method for simultaneously
solving several problems on the same computer.

It came about historically that the first period in research in the field of
multiprogramming on a single computer coincided with the appearance of multiprocessor
and multimachine computing systems. This stimulated development of work in the
field of parallel algorithms and computing structures, on which the main scientific
effort was focused. Later, however, developments in practical data processing
showed that in many cases the most expedient and economically justified way of
increasing a system's productivity is multiprogramming. This is especially true

for specialized systems in which constraints on physical parameters partially
exclude the possibility of substantial increases in system productivity through
augmenting the computer resources.

In recent years there has been a marked increase in the interest in the problems
of multiprogramming, especiglly with regard to methods for formal description and
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quantitative analysis of multiprogram systems, not only in our country but also
abroad. The concrete proof of this is the publication in foreign sources of a
number of materials on this subject written by Soviet authors, including the author
of this book. However, available work is largely disjointed and reflects isolated,
partial aspects of multiprogramming. It would seem that there is a need for a
generalized presentation of questions concerned with quantitative evaluation and
optimization of the computing process in multiprogram systems, within the framework
of a unified approach. V.A. Balybedrin's book "Analytical Methods for Multiprogram
Systems" is the first of attempts of this kind. It has been written on the basis
of many years in research and practical experience by the author in the field of
developing data processing systems on the basis of multiprogrammed computers. In
it, material is generalized from a great amount of work on this subject done in
recent years. The book reflects the present status of and immediate prospects

for the development of methods for quantitative analysis of multiprogram systems
and will undoubtedly £ill a gap in the literature on data processing systems based
on multiprogrammed computers.

Contents

Editor's foreword .....ecceceeeeas ceceennne ceeescsseecanstscesarassessannsnns 3

Foreword ...cevevsescsccsccss cecetaeennes cesseress S -

Chapter 1. Introduction ....ceceeecesee tesense P

- 1.1, Problem solving on a cOmMPUtEr ...cocveccvcrcvcacsnnns cstenececsseenns 6
- 1.2. Multiprogram mode in computer operation .....ceeceaes ceesesessrreens 7
1.3. General structure of a multiprogrammed computer ..eceeesecoscscescas 9

~ 1.4. Basic equipment and programs in organizing multiprogram mode ....... 11
1.5. Problems in quantitative evaluation of multiprogram systems ........ 13

Chapter 2. The Mathematical Apparatus in Multiprogram System Analytical

ProblemS .eeesseceesossccossessessosscscosscscssnssosansasass 15
1. Basic concepts in mass utilization theory ...ceecececececrccsccsanns 15
.2. Analysis of mass utilization SyStemsS .eecescececrsscessscssasssasses 18
3. Basic concepts and methods in schedule theory ...ccicicecnicccensnes 27

Chapter 3. Analysis of Batch Data Processing Systems ....ceoeevecececess. 28
3.1. Main factors affecting system productivity .....ccececccoesossscess 28
3.2. Indicators of efficiency in multiprogram mode ..veveceescecocares eee 31

3.3. Formal description of the function of a multiprogrammed computer .. 33
3.4. Analytical methods in multiprogram problem blends .....eeccoveveaee 35
3.5. Features in the use of analytical methods in multiprogram problem
blends ....... sesseesncns RN 50
3.6. Control of the computing process in multiprogram mode ....... ceenee 55
3.7. General evaluation of facilities in a multiprogrammed computer .... 66
Chapter 4. Systems Analysis With Time Sharing ..c.cccececercrcnccccrannnne 71
4.1, Basic concepts and characteristics of time-sharing systems ....... . 71
4.2. Models for time-sharing systems with a finite number of sources
_ of demand ....cec00ecenne D .o 77
4,3, Open models for time-sharing systems with swapping .......... creees 81
4.4. Models for systems with time quantization ..cceceeeseccecesccnccnns 92
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Chapter 5. Analysis of Real-Time Systems ....occeevevvveccccccscccccenccnes

5.1.
5.2

Features of real time operation ..cceceeccessccccsccsnsccncacesnnes
Models for real-time systems disregarding exchange and computing
OVETLLlAD ciiesesscvocncssesosessassssesvsvcsscoansssnsone cresesees
Models for real-time systems taking account of exchange and
computing OVErlap «c.veeessccsccnsecscsocscsocssssnsrcssocscccanes
Operation of real-time systems in external subscriber polling mode .
Real-time multiprocessor and multimachine systems ....cccceesvcecses

ConClUBLON seveeecsscocscsenssvsssasecssoscsneasscsssssssrssescensscncsasnns
Bibli0graphy ceescececscesaassssosssvosesncsscscssrenssscrcscecnccansscncns
Subject INdeX .i.eeceevceccrtcrsotsassasetsestseorrttasoatsessetansorratans
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JOURNAL 'INSTRUMENTS, MEANS OF AUTOMATION AND CONTROL SYSTEMS TS-2: COMPUTER HARD-
WARE AND OFFICE EQUIPMENT', JULY-AUGUST 1981

Moscow PRIBORY, SREDSTVA AVTOMATIZATSII I SISTEMY UPRAVLENIYA, TS-2: SREDSTVA VYCHIS-
LITEL'NOY TEXHNIKI I ORGTEXHNIKI (BIBLICERAFICHESKAYA INFORMATSIYA) in Russian No 4,
Jul-Aug 81 pp 1-16

[Text] A. COMPUTER TECHNOLOGY

Al. General Questions of Computer Technology
681.,322
360. "Computer task execution analysis."” Kostyuk, I. T. and Makarenko, V. N. 1In
book: "Problemy razrabotki matematicheskogo obespecheni mezhotraslevykh .ABT"
[Problems of the Development of Interbranch ASU Software|. Collectlon of Scientiflec
Works. UKrSSR Gosplan. Main Sclentific Research and Information-Computer Center,
Kiev, pp 123-128. [Input from GPNTB].
681.3.003.13
361. "On the question of the effectiveness of computer use.” Karapetyan, V. V.
VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 15,
pp 8"131
681.323
362. “Criterion for estimating effectiveness of specialized computer hardware.”
) .Agzamov, Sh. Sh. In bock: "Avtomatizatsiya proizvodstvennykh protsessov” [Automa-
- tion of Production Processes]. Tashkent, 1980, pp 38-45. (Trudy/Tashkent Polytech-
nic Institute, No 308). [Input from GPNTBJ.
681.3.01
363. "On some distinctive features of the electromagnetic compatibility of compwe.:-
ters." Karapatyan, V. V. VOPROSY RADIOELEKTRONIKI. SERIYA EVT : NAUCHENO-TEXHNICHES -
KIY SBORNIK, 1980, No 15, pp3-7.

See also No 407.

A2. Theoretlcal Questions

681.325.66
364. "Automation of construction of models of functioning of elements of digital
circuits.” Tatulyan, S. A. and Oganesyan, G. G. VOPROSY RADIOELEKTRONIKI. SERIYA
EVT s NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 15, pp 91-94. 6

81.3.01

365.. "Analysis of methods of organizing a computer synchronization system.” Sero-
pyan, S. S. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TEKHNICHESKIY SBORNIK,
1980, No 15, pp 33-41. Bibliography, p 41: 10 itenms.
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681.3.01:621.398
366. "Analysis of buffering processes in remote processing systems." Broytman,
M. D. and Ettinger, B. Ya. AVTOMATIKA I VYCHISLITEL'NAYA TEXHNIXKA, 1981, No 2,
PP 55-61. Institute of Electronics and Computer Technology, Latvian SSR Academy
of Sciences. Bibliography, p 61: 10 items. ‘ ~ ,

1681%326.31[. 53.0721681.3]
367."Method of combining the modeling levels during investigation of the function-
ing and development of computer systems.” Dudkin, A. M., Zinkin, S. A. and Kulagin,
V. P. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:;NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No
10, pp 85-89, 111,
681.3.06

368. "Minimization of systems of canonical equations representing a dgA+Al agto=-:
maton with conslderation of the signal distribution.” Vashkevich, N. P. VOPROSY
RADIOELEXTRONIKI. SERIYA EVTsNAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp 90-96.
Bibliography, p 961 3 items.
621.391.833

369. “Determination of the probabilities of distortions of the positions of pulses
of reproduction.” Knyazev, G. I., Mikhaylov, V. I. and Rakov, B. M. VOPROSY RADIO-
ELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp 9-14. Biblio-
graphy, p 141 4 items. Calculations of the probabilities and distributions of posi-
tions of pulses and the amounts of distortions during reproduction of information from
a magnetic carrier is determined from the graph of superpositions, which represents a
mathematical model.

) 007.52
370.  "Optimizatlon of disjunctive decomposition during synthesis of an automaton.on
PLM [not further identiﬁ.ed]." Plotnikov, A. V., Salomatin, V. A. and Barkalov, A.
A. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No
10, pp 80-84, 111, Bibliography, pp 83-84s 5 items.

681.326:32

371. "System of documented representation and coding of a diagram of micro-program
logic." Vashkevich, N. P., Dudkin, A. M., Zinkin, S. A. et al. VOPROSY RADIOELEX-
TRONIKI. SERIYA EVT:NAUCHNO-TEKHNICHESKIY SBORNIK, 1980, No 10, pp 25-79, ill.

See also 363, 435 and 437.

A3. Reliability of Computers
681.3-192
372.  "Questlions of increase of computer reliability in commutation working regimes.
VIP [not further identified]." Muradkhanyan, E. A. VOPROSY RADIOELEXTRONIKI.
SERIYA EVT:NAUCHNO-TEKHNICHESKIY SBORNIK, 1980, No 15, pp 55-61., ¢
81.3-192
373. "Integrated device for diagnosis of YeS computer cards.” Mkrtumyan, I. B.
and Karokhanyan, M. O. VOPROSY RADICELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXKHNICHESKIY
= SBORNIK, 1980, No 15, pp 50-54.
681.326.75:681.327.6
374. "Organization of monitoring information with the use of an error detection code.”
Tsapulln, V. K. and Goryachev, V. A. VOPROSY RADIOELEKTRONIKI, SERIYA EVT:NAUCHNO-
- TEKHNICHESKIY SBORNIK, 1980, No 10, pp 127-130, ill. The authors examine questions
regarding reallzatlon on Series 155 micro-circuits of a device for monitoring infor-
- mation on magnetic carriers by means of an error detection code.
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681.3-192
375. “Testing of main equipment of single-channel micro-computers.” Bryunin, V.
N., Kobzev, S. P. and Plotnikov, V. V. ELEXTRONNAYA TEKHNIKA, 1980, No 6, pp 46-49.
Bibliography, p 49: 5 items. !_(Input from GPNTB).

620,1.05:681.3

376. "Stend dlya nakhozhdeniya defektov elekiroskhem vychislitel'noy mashiny
TA80-1" [Stand for detecting computer electrical circult defects TA80—1]. Krasno-
yarsk, 1980, 3 pages. (Information Sheet/Krasnoyarsk TsNTT [Center of Scientific
and Technical Information and Dissemination] No 579-80). (Input from GPNTB) o

Al, Software

681.3.06-181.48
377. "Algorithm for automatic arrangement of micro-programs in a control store.”
Yeritsyan, V. A. and Muradyan, A, L. VOPROSY RADIOELEXTRONIKI. SERIYA EVT: NAUCH-
NO-TEXHNICHESKIY SBORNIK, 1980, No 15, pp 95-99. Bibliography, p 99:7 %gems.

1.3.053

378. "Algorithm for information retrieval on ‘'decoders'." Mirpayazov, U. In
books "Avtomatizatsiya proizvodstvennykh protsessov® Tashkent, 1980, pp 93-96.
(Trudy/Tashkent Polytechnic Institute No 308). Information retrieval by means of
computer. [Input from GPNTB]. 681.3.015: 681.326.74.06

379. "Method of accelerating recognition of texts of a directlve character in ex-
tractive systems.” Minukin, E. N., Manvelyan, A. R. and Karapetyan, K. G. VOPROSY
RADIOELEKTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No6%5, PP %20-125.

1.32.0
380, "Modified program of multiple linear regression.” Izergina, N. A. In book:
"Problemy razrabotkl matematicheskogo obespecheniya mezhotraslevykh ASU.” Coilection
of Scientific Works. UkrSSR Gosplan. Main Sclentific Research and Information-

- Computer Center, Kiev, 1980, pp 112-11%. [Input from GPNTB].
681.3.063658.012.011.56

381. “Some questions of automation of the development of documentation for software.”
Avetisyan, S. A. and Vartanyan, G. M. VOPROSY RADIOELEXTRONIKI. SERIYA EVT: NAUCHNO-
TECHNICHESKIY SBORNIK, 1980, No 15, pp 100-105. Bibliography, p 105:16 items.

621.316.729:1681.327.13
382. "The task of synchronization in the process of separation of data from a re-
producible code."” Makurichkin, V. G:, and Chulkov, V. A. VOPROSY RARIOELEKTRONIKI.
SERIYA EVT3;NAUCHNO-TEXKHNICHESKIY SBORNIK, 1980, No 10, pp 15-21, ill. Bibliography,
p 21l: 10 items. An analysis is made of the influence of static and dynamic error of
synchronization on the .¥eliability of data separated from an information code in the
process of reproduction in digital magnetic recording apparatus.

681.3.01: 658,012,011, 56
383, "Realizatlon of a system for automating the development of software documenat-
tion."” Avetisyan, S. A., Vartanyan, G. M., Grigoryan, G. Kh. et al. VOPROSY RADIO-
ELEKTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORWIK, 1980, No 15, pp 106-111.
Bibliography, p 111: 14 itenms.

681.325.5-181.4
384. “Realization of means of modeling micro-program processors.” YegizApysn, V.V,
VOPROSY--RADICEREKTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 15,

PP 76-83. Bibliography, p 83 5 items.

681,3.06:6538,012,011,58
385. "Realization of a language for modeling software.” Vartanyan, R. M. VOPROSY

RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 15, mp 84-90,
Bibliography, p 90: 4 items.
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681.32.06
386. "An algorithm for dynamic control of the flow of regularly soluble problems
of a computer center.” Ilyukhin, S. V. In books "Problemy razrabotki matemati-
cheskogo obespecheniya mezhotraslevykh ASU.” Collection of Scilentific Works.
UkrSSR Gosplan, Main Scientific Regearch and Information-Computer Center, Kiev,
1980, pp 22-32. [Input from GPNTB].

387. "Means of adjusting the 'Nairi-4' interpreter.”- Belyavskiy, Ye. I. and
Natanson, Ya. G. VOPROSY RADIOELEXTRONIKI. SERIYA EVT': NAUCHNO-TEXHNICHESKIY SBOR-
NIX, 1980, No 4, pp 110-11%. Bibliography, p 114416 items.

E 681-3-06"181-1"’8
388. "Estimate of the effectiveness of microprogram realization of some system
subprograms.” Nazaryan, G. M., Takaryan, K. S., Bakaryan, G. G. and Abovyan, L. S.
ZOPROSY RADIOELEXTRONIKI. SERIYA EVT: NAUCHNO-TEKHNICEESKIYBORNIK, 1980, No 15, PP

7-70.

681.32006‘52' 519-5
389. ‘"Parametrization of working file characteristics in YeS operating systems.”
Bich, V. M. 1In book: "Problemy.razrabotki matematicheskogo obespecheniya mezhot-
raslevykh ASU." Collection of Scientific Works/UkrSSR Gosplan, Main Scientific
Research and Information-Computer Center, Kiev, 1980, pp 132-134.

621.316.729:681.327.13
390. "Increase of precision of synchronization of reproduction signals.” Dralin,
A, I. and Mikhaylov, V. I, VOPROSY RADICELEXTRONIKI. SERIYA EVT ; NAUCHNO-TEKHNI -
CHESKIY SBORNIK, 1980, No 10, pp 22-28, ill.

681.3.06-181.48
391. "Conversion of a microprogram into a coded graph-circuit of an algorithm,”
Guseva, S. S, AVIPOMATIKA I VYCHISLITEL'NAYA TEXHMIKA (Institute of Electronics and
Computer Technology, Latvian SSR Academy of Sciences), 1981, No 2, PP 39-44. Bib-
llography, p 44: 3 items.

681.3.06
392. "Program for opening the lines of a level on a triangular simplex (the “Nai®i-
2' computsnr).” Moscow, 1981, 2 pages. (Information Sheet, VIMI 0150, Series ILEO-
13-11). (Input from GPNTB).

621-32?-28!681.3-181-“8
393. "PPZU programmer based on the 'Elektronika-60' micro-computer.” Katockov, M,
D. and Snlov'yev, A. K. In book:t "Oblastnaya studencheskaya nauchno-tekhniches-
kaya konferembiiya‘'Elektricheskiye tsepi 1 sistemy'[Obla.st Student Sclentific-
Technical Conference on Electrical Circuits and'Systems]. Perm' Polytechnic In-
stitute, Scientific=Technical Soclety of Radio Engineering, Electronics and Communi-
cations imenl A. S. Popov, Perm', 1981, pp 11-12. [Input from GPNTB].

681,3.041681.327.6.071
394. “Synthesis of adaptive codes.” Rakov, B. M. and Sapozhnikov, M. Yu. VOPROSY
RADIOELFXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKTY SBORNIK, 1980, No 10, pp 34-41.
Bibliography, p 41: 10 items.

681.3.013:681.325.63

395._ ""Synthesis of a docoder of micro-instructions on PLM [:not further identi-
fied]." Fritsnovich, G. F. AVTOMATIKA I VYCHISLITEL 'NAYA TEXHNIKA (Institute of
Electronics and Computer Technology, Latvian SSR Acadenmy of Sciences, 1981, No 2,
PP 45-53. Bibliography, p 53t 7 items.
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681.03.6
396. “Program sealing table for 'Zoyemtron 382, 383, 384, 385' [not further iden-
tified].” Kaliningrad, 1981, U4 pages. (Information Shett, Kaliningrad, TSNITI,
No 52-81).. [Input from GPNTB].

681.3.053
397. "Simplification of algorithms for coding and decoding digital binoid codes
with successive whole-number coefficients.” Paronyan, L. M. VOPROSY RADIOELEX -
TRONIKI. SERIYA EVT:NAUCHNO-TEXKHNICHESKIY SBORNIK, 1980, No 15, pp 116-119. Bib-
liography, p 119: 3 items.

See also No 371, 402, 4b5,

A-5. Computers

681.382
398. "Analog-digital complex based on the MIR-1 digital computer.” Anisimov, S. N.
IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY. EIEXTROMEKHANIKA. Novocherkassk Politekh-
nic Institute, 1980, No 18, pp 1275-1277. [Input from GPNTB].

621.3.049.771.14:681,327.2-185.4
399. "Tests for monitoring large-scale integrated-circuit main storages.and storage
devices based on them.” Ivanov, N. V. In book: Poluprovodnikovyye integral'nyye
skhemy. Skhemotekhnika 1 tekhnologlya!“ Collection of Scientific Works. Institute
of Electronlc Technology. Moscow, 1979, pp 73-78. Bibliography, p 79: 2 items.
[Input from GPNTB]. :

See also No 396.

A-6. Questions of Computer Production Technology

621.377:623.223.42 54.06
400. "Analysis of the stabe of surface and internal structure of ferro-latquer coat=
ings of magnetic disks.” Mashtakov, Ye. A., Semyannikov, S. S. et al VOPROSY RADIO-
ELEXTRONIKI. SERIYA EVT3NAUCHNO-TEKHNICHESKIY SBORNIK, 1980, No 10, pp 122-126, ill.
Bibliography, p 126y 6 items.

68103“192
401. *"The influence of_some technological parameters on the resistance of TsMP
[not further identified] to agelng."” Yegiyan, K. A. et al. VOPROSY RADIOELEX-
- TRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 15, pp 125-131. Eib-
liography, p 131: 4 items.

681.3.06
402. "An algorithm for solving the task of an optimum drilling-machine alternate -
route.” Kazandzhyan, M. M., VOPROSY RADIOELEXTRONIKI. SERIYA EVT: NAUCHNO-TEXHNI -
CHESKIY SBORNIK, , 1980, No 15, pp 71-75. Bibliography, p 75: 3 items. Drilling
of contact sites by MPP [not further identified] computer cards.

681.327.28-529:621.3.049.77
403. "Experience in programming micro-circuits of TTL-type ESL-1 programmers."
Shchetinin, Yu. I., Akinfiyev, A. B., Mirontsev, V. I. et al. In book: Polupro-
vodnikovyye integral'nyye skhemy pamyati. Skhemotekhnika i tekhnologiya. Collec-
tlon of Sclentific Works. Institute of Electronic Technology. Moscow, 1979, pp
27-37. Bibliography, p 98: 4 items. [Input from GPNTB].
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A-7. Elementary Constructive Base of Computers

621.3.049.771.14
Lok. ‘"Possibilities of using partially suitable large-scale integrated circuit
memory elements.” In book: "Poluprovednikovyye . integral'nyye skhemy pamyati.
Skhemotekhnika i tekhnologiya.' GCollection of Scientific Works. Institute of Elec-
tronic Technology. Moscow, 1979, pp 55-65. Bibliography, pp 65-66: 8 items.

681.327.67:1621.3.049.77
405, "Ultra-high frequency elements and functional units of high-speed equipment
for storing and processing information on minitrons.” Barantseva, O. D. and Porada,
S. A. In books "Poluprovodnikovyye integral'nyye skhemy pamyati. Skhemotekhnika i
tekhnologiya." Collection of Scientific Works. Institute of Electronic Technology.
Moscow, 1979, pp 159-165. Bibliography, p 165: 4 items. [Input from GPNTB].

See also No 364.
A;8. Computers

A.8.1. General Questions

681.3.02
406. "Equipment for the formation of time delay in electronic apparatus.” Carbin-;. -,
yan, A. A. and Kazaryan, V.A. VOPROSY RADIOELEXKTRONIKI. SERIYA EVT:NAUCHNO-TEXH-
NICHESKIY SBORNIK, 1970, No 15, pp 19-28. Bibliography, p 28: 14 items.

- 681.3.02
L07, "Means and systems of automation control. Organization and Optimization of
structuress School Aid." Kozosov, V. G. Leningrad, 1980, 72 pages, ill. RSFSR Min-
istry of Higher and Secondary Specialized Education. Leningrad Polytechnic Insti-
tute. Bibllography, p 71t 5 items. Questlions of structural planning of means and
systems of automatic control are examined. .Attention is given to standardization

of control computer hardware (registers, decoders, accounting machines, stores, oper-
ating devices, controls, commuters, etc). [Input from GPNTB |.

A.8.2. Equipment for Primary Processing of Information Input-Output ¢

1,327.2
408, "Probabilistic analytical models of channels for computer system input-output.”
Dimitrov, A. A., Kachan, B. M. and Kalynin, A. Te. AVTOMATIKA I VYCHISLITEL'NAYA
TEKHNIKA, 1981, No 2, pp 78-83. Bibliography, p 831 3 items. Institute of Electron-
ics and Computer Technology, Latvian SSR Academy of Sciences.

681.3.01:621.3161i5
L09., "Some questions of the construction of a commutator of the main-line channel
in a 'NAIRI-4/ARM' complex.” Dzandzhulyan, E. L., Zadayan, V. R., Surenyan, S. G.
ahd Troyan, G. A. VOPROSY RADICELEXTRONIKI. SERIYA EVT:NAUCHNO-TEKHNICHESKIY SBOR-
NIK, 1980, No 15, pp 42-U46.

; 681.3.01:621.316.56
410, "Data transmission system of 'El'brus-1' mltiprocessor computer complex."
Burtsev, V. S. and Perekatov, V. I. AVFOMATIKA I VYCHISLITEL'NAYA TEXKHNIKA, 1981,

B No 2, pp 15-30. Institute of Electronics and Computer Technology, Latvian SSR
Academy of Sclences. The work descflbes the results acdhieved in creating a data
transmission system which is the basis of the entire system of remote processing of
the multiprocessor computer complex and "El'brus-1". The data processing system of
the "El'brus-1" complex is in the general path of development of the fourth genera-
tion remote processing system.
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681.327.2
411. "Device for computer input of information from a graphic document based on
a television camera." Fadeyev, I. I. L., Zelenskiy, A. N., Klyuchko, S. V. et al.
In book: "Proborostroyeniye" Instrument-Making]. Republican Interdepartmental
Sclentific-Technical Collection. Kiev, 1981, Pp 22-27. Bibliography, p 27: 5
items. [Input from GPNTB].

681.327.2:1681.3-181.4
412, "Device for input and Processing of pulsed information on electrophysiologi-
cal processes for a small computer.” Leningrad, 1980. Information Sheet, Leningrad
TsNTI No 576-80. [Input from GPNTB].

A.*.#., Processors and Peripheral Control Devices

681.326.3
413, "Microprocessor information input-output controller of informatim of a spe-
clallzed processor.” Bogdanov, B, V. and Stepanova, Ye. V. In book: “Pribory i
ustroystva elektronnykh sistem upravlieniya" I:Instruments and Devices of Electronic
Control Systems). Intervuz Collection No 143, Leningrad Institute of Aviation In-
strument-Making, Leningrad Electrical Engineering Institute, Leningrad, 1980, pp
69-73, 111. A controller for informational coupling of computers with a peripheral
processor.

681,3-181.48
b1k, “Adjustment panel for the 'Elektronika-S5-11' micro-computer." Zonova, L. V.
and Arkhipov, S. A. In bock: "Oblastnaya studencheskaya nauchno-tekhnicheskaya
_ konferentsiya ;Elektricheskiys tsepi i sistemy', Tezisy dckladov." Pernm' Polytech-
nic Institute, Scientific-Technical Soclety of ﬁa.dio Engineering, Electronics and
Communications imeni A. S. Popov, Perm', 1981, p 17. [Input from GPNTB].

A.8.4, Microprocessors
681.326!%
415. "Development of a microprocessor computer for processing measuremnt informa-

tlon." Information Card. Rybinsk Aviation Technologlcal Institute. 39920. Ry-
binsk.

See also No 393.

A.8.5. Stores
53.072:681.31
416. *"Analysis of some methods of commutation of calls during page exchange in disk
external storage units.” Rakov, B. M., Zinkin, S. A. and Kulagin, V. P, VOPROSY
RADIOELEXTRONIKI, SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp 66-74,
. 111. Bibliography, pp 73-74: 9 items.

681,327
417. *“Store with data protection against destruction."” Data Card. Leningrad,
"Burevestnik" Scientific Production Assoclation. 39123. Leningrad,

621.312.799
418. “Measurement of resonance frequency of magnetic heads.” Belous, V. V., Zayt-

sev, V. A, and Bullo, L. I. VOPROSY RADICELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNI-
CHESKIY SBORNIK, 1980, No 10, pp 58-61, i11.
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621.327.632
419, "Use of a magnetic drum external store in the 'Nairi-4' computer in simula-
tion of the 'Nairi-2'." Khamani, S. U. and Aslanyan, G. Sh. VOPROSY RADIOELEK-
TRONIKI. SERIYS EVTiNAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 15, pp 62-67.

681.327.6.071.3
420. "Study of questions in planning magnetic heads."” MEDVEDEV, A. I. VOPROSY
RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp 47-53,
111. Bibliography, P 53t 6 items.

681.,327.68
421, *"Investigation of an optical disk protected by a transparent dielectric film."
Rakov, B. M., Strelkov, A. A., and Chubarev, V. G, VOPROSY RADIOELEXTRONIKI. SERIYA
EVT: NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp 116-120, ill. Bibliography,
p 120: 3 items.

681.327.67
422, "Investigation of the conductivity of memory elements based on amorphous semi-
conductors.” Chkhvatishvili, Yu. V., Andzeyev, V. P. and Golovko, A. G. In books
"Poluprovodnikovyye integral'nyye skhemy pamyati. Skhemotekhnika i tekhnologiya.”
Collection of Sclentific Works. Institute of Electronic Technology. Moscow, 1979,
pp 94-98. Bibliography, p 99: 2 items. [Input from GPNTB].

681.3.067
423, “Intrazonal task disposition in the main memory during its static distribution.”
Muradyan, D. O., Kararyan, A. A. and Movsisyan, A. S. VOPROSY RADIOELEXTRIONIKI.
SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 15, pp 112-115, 111. Biblio-
graphy, p 1153 4 items.

681.327.6.071.3:621.317.443
- Lo, “The intensity of the magnetic field of heads with applied tips of small size.”
VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp
54-57, 111. Bibliography, p 57: 7 items.

681.327.67
425, "Method of testing and results of operation of semiconductor storage in measure-
ment complexes." Daylidenas, V. M., Dzepkadekas, V. V., Yushka, V. I. and Latopas,
A. A. In book: "Poluprovodnikovyye integral'nyye skhemy pamyatl. Skhemotekhnika 1
tekhnologiya.” Collection of Scientific Works. Institute of Electronic Technology.
Moscow, 1979, pp 166-170. [Input from GPNTB].

681.327.2
426, "Some methods of synthesizing assoclative storage units with combined types of
retrieval." Trusfus, V. M. In book:s “Ppluprovodnikovyye integral'nyye skhemy pam-
yati. Skhemotekhnika i tekhnologiya." Collection of Sclentific Works. Institute
of Electronic Technology, Moscow, 1979, pp 86-92. Bibliography, pp 92-93: 1l items.
[Input from GMNTB].

681.327.2-185.4
427. “Operative semiconductor storage devices for the 'NAIRI-4' computer.” Akopov,
R. V., Markaryan, A. V., Movsesyan, A. G. et al. In boocks "?oluprm?yfﬂw
_tegral'nyye.skhemy pamyati. Skhemotekhnika 1 tekhnologiya.” Collection of Secientific

Wozksj Institute of Electronic Technology. Moscow, 1979, pp 67-72. [:Inyut from
GPNTB |.

428, "Experience in development and operation of ROM based on PPZU TTL Z56-BIT” AND
1KBIT microcircuits.” Akinfiyev, V. M. et al. In books "Poluprovodnikovyye in-
tegral'nyye skhemy pamyati. Skeemotekhnika i tekhnologlya.” Collection of Scientific
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- Works. Instltute of Electronic Technology. Moscow, 1979, pp 20-26. Bibliography, .
p 261 3 items. [Input from GPNTB].

681'326.3
429, "Organization of work of a high-speed external store control unit
and the way to increase the rate of data exchange." Rybakov, A. A., Chizhov, A. A.
and Sobolev, Ye¢. Ye, VOPROSY RADIOELEXTRONIK -~ = SERIYA EVT:NAUCHNO-TEXHNICHESKIY
SBORMIK, 1980, No 10, pp 97-102, il1l.

681 L] 327 . 2-185 . 4
4730. "Semiconductor operative sforage units." Savchenko, A. M. and Sckolova, G. N,
ZARUBESHNAYA E L['ﬁ TRONNAYA TEXKHWEEA, 41980, No 6, pp 3-45, 111. Central Scientific
Research Tnatitute "Elektronika®,

681.327.2
431. "Construction of associative storage units with combined types of retrieval.”
Magveyev, V. B. and Trusfus, V. M. In bock: "Poluprovodnikovyye integral'nyye
skhemy damyatli. Skhemotekhnikc 1 tekhnologlya." Collection of Sclentific Works.
Insticute of Electronic Technology. Moscow, 1979, pp 80-85. I:Input from GPNTB].

681.327:634
432, "Application of adatptation in magnetic-disk storage units.” Knyazey, Go.I..
VOPROSY RADIOELEXTRONIKI. SERIYA EVT;NAUCHNO-TEKHNICHESKIY SBORNIK, 1980, No 10,
Pp 3-9. Bibliography, p 93 3 items.

X 621.327.6.071.3:621.317.4
433. "Use of a measurer of quallty to measure magnetic parameters of ferrite mater-
lals of magnetic circuilts of magnetic heads.” Lobanov, Ye. N. and Kuznetsova, V. P.
VOPROSY RADIOELEKTRONIKI. SERIYA EVT:;NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10,
pp 62-65, 111. Bibliography, p 65: 3 items.

681.3273.621.3.049.77
434. “Application of correcting codes to expand functional possibilities.” Variss,
I. I., Glasko, B. Ye. and Kultygin, A. K. In book: "Polyprovodnikovyye integral'-
nyye skhemy pamyatl. Skhemotekhnika i tekhnologiya."” Collection of Scientific
Worksj Institute of Electronic Technology. Moscow, 1979, pp 39-49. [Input from
GPNTB L] *

681.3.04; 681.327.11
435, "Forced phasing of a system of pulsed-phase self-alignment of frequency.”
Makarochkin, V. G., Chulkov, V. A. and Glybovskiy, A. D. VOPROSY RADIOELEXTRONIKI.
SERIYA EVT:NAUCHNO-TEKHNICHESKIY SBORNIK, 1980, No 10, pp 29-33. Bibliography, p
33: 8 items. The useful capaclty of a magnetic store depends on the speed of the
reproduction synchronizer. This stipulates urgency of the task of accelerating the.
Process of capture in the pulsed system of phase self-alignment of frequency, form-
ing the basis of the synchronizer. That system of forced ppasing is analyzed in
the paper.

681-327.2-185-“"621-3-049.774-3
436. “Development and application of high-speed operative stores on bipolar large-
scale Integrated circuits.” Vitaliyev, G. V., Yevseyeva, I. V., Smirnov, R. V and
Chugunov, A. P. In books "Poluprovodnikovyye integral'nyye skhemy pamyati. Skhemo-
teckhnlka 1 tekhnologlya." Moscow, 1979, pp 171-174. [Input firom GPNTB].

681.327.68
437. "Deslign of optical circult of a defocussing transducer.” Buzin, O. F. VOPROSY

RADIOELEKTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp 109-115,

111. The author presents the optical design of a defocussing transducer used in an
optico-electronic disk storage device.
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- 681.327.6.071.1/2
438, “Method of recording digital information for storage devices on a mobile -
carrier.” Arkhipov, G. M. and Krivetskov, Ye. M. VOPROSY RADIOELEXTRONIKI.
SERIYA EVT;NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp 42-46, 111,

681.327.67
439, "Stores based on chalcogenide glassy semlconductors.” Popov, A. I., Voronkov,
E. I. and Usov, N. I. In bock: "Poluprovodnikovyye integral'nyye skhemy pamyatl.
Skhemotekhnika i tekhnologiya." GCollection of Scientific Works. Institute of Elec-
tronic Technology. Moscow, 1979, pp 113-122. Bibliography, p 122: 4 items. [Input
from GPNTB]. :
681.3.067
440, "Device for recording information in a sotrage unit of the 'Elektronika-P5-
PPZU." Traktina, T. A. and Tipov, Yu. K. In bock: "Oblastnaya studencheskaya
nauchno-tekhnicheskaya konferentsiya, 'Elektricheskiya tsepl 1 sistemy'. Tezlsy
dokladov." Perm' Polytechnic Institute, Scientific-Technical Secdety of Radio En-
ineering, Electronics and Communications imeni A. S. Popov, Perm', 1981, p 1.
Input from GPNTB].

681.32?02"‘185‘4
L41. “Experimental investigation of working capacity of a semiconductor main store.”
Shatskiy, M. V. In books "Poluprovodnikovyye integral'nyye skhemy pamyati. Skheimow
tekhnika i tekhnologlya." Collection of Scientific Works. Institute of Electronlc
Technology. Moscow, 1979, pp 175-178.

See also No 369s 371"'! 382' 390, 393, 400, 401

A.8.7. Other Computer Units and Elements

68103.067
442, "Channel of access to fleld of general operative memory.” (Information Sheet.
VIMI No 81-0038. Series IIKIA-13-08-04). [Input from GPN';;ﬁ.

68.332.35
443, "Device for formation and testing of solid-phase integrators.” Pamm, V. D.

Prikhod'ko, T. N. and Sidorenko, L. I. In bocks “Priborostroyeniye.” Republican
Interdepartmental Scientific-Technlcal Collection, Kiev, 1981, No 30, pp 93-97.
[Input from GPNTB].

A. 9. Application of Computers

621.9.06-529
Lyly, *“Automation of the devélopment of control programs for machine tools.with
numerical programmed control.” Leningrad, 1980, 3 pages. (Information Sheet,
Leningrad TsNTI No 1063-80). . [Input from GPNTBj.

62109.06"529

L5, "Two-stage methods of interpolation in systems for group control of machine
tools by computer."” Vashkevich, S. N. and Shitov, A. D. VOPROSY RADIOELEKTRONIKI.
SERIYA EV.:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 10, pp 103-108, 111. Biblle-
graphy, p 108: 6 items.

681.3.001.24
446, “"Engilneering method of analysis and design on a computer of a resonance in-..
verter with a thyristor-diode cell.” Kozlov, V. A. and Larin, A. V. In book: "Sis-
temy 1 uzly elektricheskoy svyazi” [Systems and Units of Electrical Conummica.tions].
Tashkent, 1980, pp 16-22. (Trudy/Tashkent Polytehnic Institute, No 307). Biblio-
graphy, p 22: 6 items. [Input from GPNTB].
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002.53:681.518
L7, "'Sredneaziat-elektroapparat' (Central Asia Electrical Appa:ra.tus? data re-
trieval systems instruments.” Information Card/Omsk PBK of Automated Control Sys-
tems. 40327. Omsk.

681.26:681.2/.3
Lu4B8, *“Softrare of specialists in sclentific instrument-making.” Vekker, B. L.,
Gubareva, S. I., Gurevich, , Z. M. et al. NAUCHENYYE PRIBORY/SEV, 1980, No 21, pp
3-9. Bibliography, p 9+ 5 items. ASNTI "Referat”.

681.3.001.57
L9, "Use of economic mathematical methods and computers to determine expenditures
of materials on electrical transmission line construction.” L'vov, 1980, 3 pages.
Information Sheet/L'Vo¥ TSNTI No 80-245). [Input from GPNTB].

681-3:621-372-9"
450, "Preliminary estimation of the effectiveness of the use of computers in plan-
ning monolithic ple=zpcelectric instruments." Vashp., N. G., Alekseyev, V. V and
Bril', V. I. [ELEXTRONNAYA TEXHNIKA. SERIYA 5. RADIODETALI I RADICKOMPONENTY,
1980, No 4, pp 49-53. Scientific-technical collection. Central Scientific Research
Institute "Elektronika”. Bibliography, p 53: 6 itenms.

629.12.054
- 451. "Modelling on a digital computer the computational structure of a discrete
control system.” Zaychenko, K. V., Kalyuzhnyy, V. P. and Stepanov, A. G. In book:
"Pribory i ustroystva elektricheskikh sistem upravlenliya.” Intervuz Collection No
143, Leningrad Institute of Aviation Instrument-Msking, Leningrad Electrical Engin-
eering Institute, 1980, pp 77-82. Bibliography, p 821 3 items. [Input from GENTB].

662:629.113:681.5
452, "Some aspects of system use of economic-mathematical methods and computers to
control the supply of motor-vehicle fuel.” Matveyev, M, T. and Tolochko, L. G. In
book: "Problemy razrabotki matematicheskogo obespecheniya mezhotraslevykh ASU”
[Problems of software development for intersector ASU's:]. Collection of Scientific
Works. UkrSSR Gosplan, Main Sclientific Research and Information-Computer Center.
Kiev, 1980, pp 6-14. Bibliography, p 1% 4 items. [Input from GENTB].

681.3:531.741

453, "The possibllity of using a computer to control the work of angle-measuring
devices of a microwave landing system." Psurtsev, V. P. VOPROSY RADIOELEKTRONIKI.
SERIYA EVT:NAUCHNO-TEKHNICHESKIY SBORNIK, 1980, No 4, pp 88-95.

v 658.012.2:681.3
L5k, *"Organization of planning and monitoring of plans, cooperative production
with use of computer.” Kaliningrad, 1981, 4 pages. Information Sheet. Kalinin-
grad TeNTI No 42-81. [input from GPNTB%

681.3.338.984.2
L55, "Predicting the cost of solving rasks by computer." Kostyuk, I. T. In book:
"Problemy proyektirovaniya 1 funktsionnirovaniya vtoroy ocheredl ASPR soyuznoy res-
publiki” [Problems in the Planning and Functioning of the Second Line of the Auto-
mated Control System for Planning Calculations of the Union Republic]. Collection
of Sclentific Works. UkrSSR Gosplan, Main Scientific Regsearch and Information-Com-
puter Center, Kiev, 1980, pp 163-164. [Input from GENTB].

658.512.6:681.3

Ls6. "YeS computer calculation of a plan for weavers.” Moscow, 1981, 2 pages.
Information Sheet. GOSINTI No. 95. [Input from GPNTB].
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) 539.41681.3
457, "Calculatlon of the strength isotherms of metals on a digital computer.”
Lysakov, A. V. In boock: "Oblastnaya studencheskaya hauchmo-tekhnicheskaya konfer-
entsiya 'Elektricheskiye tsepl i sistemy .' Tezisy dokladov." Perm' Polytechnic In-
stitute, Scientific-Technical Society of Radio Engineering, Electronics and Communi-
cations imeni A. S. Popov. Perm', 1981, p 32. [Input from GPNTB].

) 658.512.6:681.3
458, "YeS computer calculatioh of the planned task of weavers and teams.” Moscow,
1981, 2 pages. Information Sheet. GOSINTI No 73. [Inpuf*i from GPNTB].

681.3-192

459. "Digital computer calculation of the rate of deformation of metals.” Zykova,
M. B. and Stashkov, L. A. In bock: "Oblastnaya studencheskaya nauchno-tekhniches-
kaya konferentsiya 'Elektricheskiye tsepl i sistemye' Tezisy dokladov.” Perm'
Polytechnic Institute, Scientific-Technical Society of Radio Engineering, Electronics
and Communications imeni A. S. Popov. Perm', 1981, 33. [Input from GPNTB].

: 621..385.832.56:681.3-181.48
460, "Calculation of topology and preparation of control programs to obtain photo-
graphic originals of varlable metal-foll reslstors with use of a mini-computer.”
Andreyev, A. I., Sertova, L. S. and Tombasova, N. A. ELEXTRONNAYA TEKHNIKA. SERIYA
5. RADIODETALI I RADICKOMPONENTY, 1980, No 4, pp 19-24. Bibliography, P 24 L items.
Scientific and Technical Collection, Central Scientific Research Institute "Elektroni-
ka."

658.012,2 "403"

461, “System for operative planning of work on a 'Minsk-32' computer.” Gor'kiy,

1981, 4 es. Information Sheet. Gor'kiy TsNTI No 25-81. In the NBTs [not further

identified | of trade a system of operative planning of - machine processing of in-

formation on the "Minsk-32% computer has been Introduced..

' 658,35:681,

462, "Control of labor hygiene with the use of computers," Shikho?/, 3‘(’?} 3Sit—
nikov, V. P, Ribchinskiy, I. I., and Ribchinska: T, V Y
ORGANIZATSIYA I EKONOMIKA MASBIItIOS'IROITEL'NOGO g?l(’)IZ\.IODéTVATm?gg{DG%{YA'
pp 9-11. (Input from GPNTB), ’ » No 4,

. 681.3.01
464, "Formation of machine docunents on the 'Mingk-32' computer.” Vol 3g'.ra.d,

](.22181‘(1);3 )3 pagess Information sheet., Molgograd TsNTI, No 175-80. (Input from

3 3 62 *
464, "Digital modeling of multichannel survey location system," Bus;n;l:?.zgn?61. Ye
Mikhatmmylov,iv. A.y and Tun;g'!:skiy, L. Se In book: "Pribory i ustroystva elel’c-
vhh sistemmuprewientyd)? Intervuz Collection No 143. Leningrad Insti-
tute of Aviation Instrument-Making, Leningrad Electrical Engineering Insti-

- Fur:;. Len%r.lgrad, 1980, PP 83-86., Modeling on a digital computer, (Input

A+10, COMPUTER CENTERS, ACCOUNTING MACHINE STATIONS
COMPUTER N‘ETWORKé s COMPUTER CENTER NETWORKS AND

465, "The question of the dynamic control of resources of a computeialsgieog?"
- Velikin, A. P.. Ilyukhin, S. V. In book: "Problemy razrabotki matemati-
chesl(c'ogocobespechenii mezhotraslevykh ASU." Collection of Scientific Works
Ukr SSR Stgte Planning Commission, Main Scientific Research and Infonnation.
4 and Computer Cénter, 1980, pp 15-21. (Input from GPNTB).
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466,

467,

681.324
"Conception of a contemporary computer network." Yakubaytis, Ee. Aes  AVIO=-
MATTKA I I VYCHISLITEL'NAYA TEKHNIKA, 1981, No 2, pp 3-14. Bibliogmphy,
p 14, 8 items. Institute of Electronics and Computer Technoloby, Latvian
SSR Academy of Sciences.

681,3
"Experience in the development and introduction of some standard technologi=
cal procedures of a YeS computer center." Kostyuk, I. T., and Zakharchenko,
A. I. In book: "Problemy razrabotki matematicheskogo obespecheniya mezh-
otraslevykh ASU." Kiev, 1980, pp 129-131. Collection of Scientific Works,
UkrSSR State Planning Commission, Main Scientific Research and Computer Cen-
ter. (Input from GPNTB),.

See also No 386

B.

468,

469.

4704

471,

472.

473

474

475.

Means of Automation and the Automation of Administrative and Engineering Labor

001.8915771.428.2
"Investigation of the possibility of oreating channeling units for copies
obtained on photostatand electrographic equipment.” Information card. Special
Design Office of Office Equipment. 39929, Orel. €81.6
81.

"Investigation of the principles of construction of apparatus for control of
small-format electrophotographic apparatus with use of microelectronics."
Information card. Special Design Office of Office Equipment. 40161, Vil'-

nyuse.

681,6
"Investigation of the principles of construction of a registering-reproducing
device with the use of electrophotographic apparatus." Information card.
All-Union Scientific Research Institute of Organizational Techmology. 40318,
Moscow,.

, T44.32
"Set of drawings of the table-model KChN-24." Information sheet. Special
Design and Technological Office "Orgtekhnika". 39993. Orel.

658.552.772.93
"Methodological guide for the development and introduction oz normative
technical documentation for means of electrophotographic copying." Informa-
tion card. Special Design Office of Office Equipment. 40388. Vil'nyus.

T778414.071
nScientific research work on the creation of apparatus for obtaining copies
from 32 x 45 mm microfilm frames mounted in an aperture card on diazofilm,"
Information card. Special design and Technological Office "Orgtekhnika'",
39931, Orel,

6585122744341
"Preparation of production for series output of the PchP 24~01 instrument."
Information card. Special Degign and Technological Office "Orgtekhnika',
39932, Orel,

772.93@--019
"Work on increasing the reliability of electrophotographic equipment."” Infor-
mation card, Special Design Office of Office Equipment. 40274, Vil'nyus.
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001,18

476, "Prediction of the requirements #f the national economy for means of mechan-

ization engineering-technical and administrative work to 1985.," Information
card, Special Design Office of Office Equipment. 40394. Vil'nyus.

T44.34
- 477. "Development of sets of type I1Ch=-11, ICh=12, ITE+l6.and.IK4t2w-diaving in-
struments." Information Card. Special Design and Techmological Office
"Orgtekhnika"™, 39937. Orel.

COPYRIGHT: Tsentral'nyy nauchno-issledovatel'skiy institut informatsii i tekhniko-
ekonomicheskikh issledovaniy priborostroyeniya, sredstv avtomatizatsii
1 sistem upravleniya (TsNIITEIpriborostroyeniya), 1981

2174
CSO: 1863/100
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JOURNAL ‘INSTRUMENTS, MEANS OF AUTOMATION AND CONTROL SYSTEMS TS-2:COMPUTER HARD-
WARE AND OFFICE EQUIPMENT', SEPTEMBER-OCTOBER 1981

Moscow PRIBORY, SREDSTVA AVTOMATIZATSII I SISTEMY UPRAVLENIYA, TS-2: SREDSTVA VYCHIS-
LITEL'NOY TEXHNIKI I ORGTEXHNIKI (BIBLICGRAFICHESKAYA INFORMATSIYA) in Russian No 5,
Sep-Oct 81 pp 1-15

[Text] A. COMPUTER TECHNOLOGY

A.1. General Questions of Computer Technology

681.3:1621.311.6
478, "Some questions about increasing the effectiveness and stability of output
parameters of secondary power sources for computer hardware.” Voronin, V. G.,
Batyukov, Ye., I. and Solov'yev, V. S. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCH-
NO-TEXHNICHESKIY SBORNIK, 1980, No 7, pp 67-77. Bibliography, p 77: 6 items.

681,31
479. "On increasing the effectivenss of use of computer hardware and software.”
Yermolayev, B. I., Karpllovich, Yu. V. and Fateyev, A. Ye, VOPROSY RADIOELEXTRON-
IXI. SERIYA EVTsNAUCHNO-TEKHNICHESKIY SBORNIK, 1980, No 7, pp 3-12. Bibliography,
P 121 4 items. ,

681.3
480. "Shipments and the computer pool of American production in 1984." ZILunev, A.
V. RADIOELEXTRONIKA ZA RUBEZHOM, 1981, No 7, pp 26-29. Information Bulletin of
?cientiiic Research Institute of Economics and Information on Radioelectronics
NIIEIR).

681.3:338

) 481, "Indicators of computer loading in the subsystem 'Introduction of computer
technology into the national economy’ of the UkrSSR Gosplan automated control sys-
tem for planning calculations.” Telichko, A. N., Bunchuk, G. M., Demina, Ye. G.
and I1l'yasova, L. G. In bogk? "Problemy proyektirovaniya i funktsionirovaniya
vitoroy ocheredi ASPR soyuznoy respubliki” | Problems in the Planning and Function-
ing of the Second Line of the Union Republic ASPR]:Gollect;Lon of Scientific Works.
UkrSSR Gosplan, Main Scientific research and information-Computer Center, Kiev,
1980, pp 145-147. [Input from GPNTB].

B} €81.3.01

- 482, Comparative evaluation of general-purpose computers on a cost basis.”

Przhilskobdkiy, B. B. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY
SBORNIK, NIIEIR, 1981, No 1, pp 3-14. Bibliography, p 1l4: 15 items.
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A.2. Theoretical Questions

681.34
483. “Automation of synthesis of large network regions of arbitrary configuration
in solving boundary-value problems by means of analog-digital complexes.” Kozlov,
E. S., Miroshkin, V. A., Krashin, I. I. et al. VOPROSY RADIOELEXTRONIKI. SERIYA
EVTs NAUCHNO-TEKHNICHESKIY SBORNIK, 1980, No 13, pp 44-48. Bibliography, p 48: 4
items. [Input from GPNTB]. _ :

681.327.6°
484. "Analytical calculation of the optimal working point of a matrix on ferrite
cores.” Kuz'min, V. P., Levshin, V. I. and Surin, R. V. VOPROSY RADIOELEXTRONIKI.
SERIYA EVTiNAUCHNO-TEXHNICHESKIY SBORNIK, 1981, No 1, pp 38-45. Bibliography, p 46:
7 items.

. 681.34
485, "Computer complex to solve external boundary-value problems.” Vishnevskiy,
A. M., Gorbachenko- V. I., Katkov, S. N, et al. VOPROSY RADIOELEXTRONIKI. SERIYA
EVT: NAUCHNO-TEXL:..CHESKIY SBORNIK, 1980, No 13, pp 49-54. Bibliography, p 54:
3 items. [Input from GPNTB].

681.32
4LB6. "Conceptual model of a system of packet processing.” Chuzhukhin, G. N., and
Oshkampe, E. A. VOPROSY RADICELEXTRONIKI. SERIYA EVTiNAUCHNO-TEKHNICHESKIY SBORNIK,
1980, No 13, pp 24-31., Bibliography, p 31: 3 items. [:Input from GPNTB].

681.3
4LB7. "Some questions about estimating the productivity of equipment with differ-n+
kinds of synchronization systems.” Malyarskiy, N. M. and Aleksashina, N. Ye. -5 -
VOFROSY RADIOELEKTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 7, pp
92-101. Bibliography, p 101: 4 items.

681.324
4B8. Some questions about the construction of exchange systems of a digital computer
complex.” Mikhaylov, S. F. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHES=
KIY, 1981, No 1, pp 65-73. Bibliography, p 731 3 items.

681.34s 517, 544
489. "An iterational method of solving two-point boundary-value problems on a digi-
tal-analog computer complex." Kozlov, L. G. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:
NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 2, pp 33-40. Bibliography, p 40: 4 items.
Input from GPNTB . 621.3.082.1

490. "Calculation_of the volt-ampere characteristics of ferrite cores with PIG [not
further identified]." Surin, R. B. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-
TEXHNICHESKIY SBORNIK, 1980, No 7, pp 128-136. Bibliography, p 136: 6 items;

681.3241[ 681.3.011621.398]
491, "Stochastic models for analysis of the functloning of a remote processing compu-
ter complex.” Voronkov, A. I. and Gagin, A. A. TEXHNTKA SREDSTV SVYAZI. SERIYA ASU.
1980, No 3, pp 86-91. Bibliography, p 91+92: 8 items. Scilentific-Technical Collec-
tion. TsOONTI "Ekos”.

See also No 546
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- A.3. RELIABILITY OF COMPUTERS
492. "Evaluating the reliability of semiconductor stores with correction of single
errors.” Sofiyskiy, G. D. and Smirnov, R. V. VOPROSY RADIOELEKTRONIKI. SERIYA

EVE: NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No 7, pp 55-66.. Bibliography, ©p 65-66:
8 items.

681.326
493, "Distinctive featares of the adjustment and monitoring of devices for coup-
1ing with KNPM [no’c further identified] cards.” Mikhaylov, S. F., Pozharov, I. I.
and Kadontseva, V. Ye. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:NAUCHNO-TECHNICHESKTIY
SBORNIK, 1980, No 7, pp 48-54. Bibliography, p 541 4 items.

621.317.3511621.317.75
L9k, *“Oscillographic accessory for testing and adjusting logical combination cir-
cults."” Tsiguro, N. G. and Krupin, A. V. In book: "Peredovoy prolzvodstvenno-tekh-
nicheskiy opyt. Ispytaniya i izmereniya, kontrol'no-ismeritel'naya apparatura i
metody"” | Leading Production and Technical Experience. Tests and Measurements, In-
strumentation _and Methods]. Intersector Abstract Collection. VIMI Moscow, 1981,
No 1, p 63. [Input from GPNTB].

- 681,325.65:65,012.7
495. "Instrument for testing logical circuits.” Gvozdeva, V. S. In book: "Peredo-
voy prolzvodstvenno-tekhnicheskiy opyt. Ispytaniya i izmereniya, kontrol'no-izmeri-
tel'naya apparatura i metody."” Intersector Abstract Collection. VIMI Moscow, 1981,
No 1, pp 75-76. EInput from GPNTB]. ’

621.317.799
496, *"Instrument for functional monitoring: 6f modules.” Gorelova, L. ¥, In.book:

“Peredovoy prolzvodstvenno-tekhnicheskiy opyt. Ispytaniya 1 izmereniya, lontrol'no-
izmeritel’'naya apparatura i metody.” Intersector Abstract Collection. VIMIL Moscow,
1981, No 1, pp 18-19. [Input from GPNTB].

621.327.54.11
497. “Stand for autonomous adjustment of a computer electromagnetic unit.”

Yuzhno-Sakhalinsk, 1981, 4 pages. Information Sheet. Sakhalinsk TsNTI No 10-81.
[Input from C-PNTBj.

681.518.52;: 681 .327.8
498, “Structure of instruments of automated systems for monitoring computer hard-

| ware based on the JEEE-488 interface." Kadnikov, L. N., Ustinov, V. I. and Chuvilin,
I, V. VOPROSY RADIOELEKTRONIKI. SERIYA EVT:NAUCHNO-TEXHNICHESKIY SBORNIK, 1980, No
13, pp 70-74. Bibliography, p 74 4 items. [Input from GPNTB].

681-616082: 681.5
499. "Equipment for autonomous cheekingof the perforation mode of the YeS-7022.”
Fabrin, A. A. and Vaynberg, Ya. F. In books “Peredovoy proizvodstvenno-tekhni-
cheskly opyt. Ispytaniya 1 izmereniya, kontrol'no-izmeritel'naya apparatura i
metody."” Intersector Abstract Collection. VIMI, Moscow, 1981, No 1, pp 14-15.
[Input from GMI‘NB].

See also No 566
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A.4, SOFTWARE

681.53'5
500. "Algorithm for optimum control of documentation output.” Mordashev, M.
M., . Odintsov, B. V. and Raykov, L. D. VOPROSY RADIOELEXTRONIKI. SERIYA EVT:
NAUCHNO-TEXHNICHESKIY SBORNIK, 1981, No 1, pp 117-125. Bibliography, p 125: 4 items.

622.692.473:65.011.56
501. "2.0 dlode data bank based on YeS disk operating system.” Ufa, 1980, 4 pages.
Information Sheet. Bashkir TsNTI; No 107-80. [Input from GPNTB].

- . 681.325.67
502. "Information retrieval system in automated systems for planning computer com-
plexes," Marchenko, A. G. and Obsyannikova, V. A. MEKHANIZATSIYA I AVTOMATIZATSIYA
UPRAVLENIYA, 1981, No 2, pp 30-33. Bibliography, p 331 3 items. Scientific-Techni-
cal Collection. Ukrainian NIINTI.

. 621-3-0“’9-?71-1’4’:681-326-7“’-06
503. "“Use of test structures to analyze the reasons for faillures in estimating the
reliability of large-scale integrated oireouits,” - Lazhevskiy, R. A. and
- Rabkina, N, V. Moscow, 1980, 31 pages. Serles 3. Microelectronics. TsNII "Elek-
] tronika". ~OBZURY:PO..KLEXTRONNOY:TEEHNELE, No 4. [Input from GNTPB],

681 . 326 . 35 . 063 681 . 325 . 5-181 A
50k, "Investigation of systems and methods of construction of verifying tests for
loglical cards made with the use of microprocessors." Information Card. SKTB of
means of automation. 40513. Vil'nyus.

681.326.35.06:681.325.5-181 .4

505, "On the creation.of. sofbtwaredof-equipmertt cusing mitvoprycessbrypifly1 984 -0

- Pages. Operating Information, TsNIITEIproborostroyeniya. Bibliography, p 8: 12
items.,

= 681 03"181 QL"SI 519-85
506, “Cross-system of programming for the 'Elektronika-NTs-03T' for mini-computers.”
Podrabinnik, M. A. OBORUDOVANIYE S CHISLOVYM PROGRAMMNYM UPRAVLENIYEM, 1981, No 2,
Pp 4-5. Sclentific-Technical Abstract Gollection, NITMASh.

, 519.2:681.14
507. "Applied problems for tasks in estimating and predicting electrical strength.”
Razin, I. T., Stupachenkv, A. A. and Kharitonov, Ye. V. ELEXTRONNAYA TEXHNIKA.
SERIYA 8. UPRAVLENIYE KACHESTVOM, STANDARTIZATSIYA, METROLOGIYA, ISPYTANIYA "19681..
No 3, pp 12-15. Bibliography, pp 14-151 20 items. Secientific-Technical Coilection.
- TsNII "Elektronika".

) 681.3.061681.3
508. “Some questions of modification of applied programs during transition from
DOS to 0S." Kozachenko, L. A. and Sereda, V. V. TEKHNIKA SREDSTV SVYAZI. SERIYA

- AsU, 1980, No 2, pp 55-61. Bibliography, pp 61-62: 17 items. Scieritific-Technical
COLLECTION., TsOONTI "Ekos".

681.3.06
509. "The language of microprosessor system planning. Syntax.i" Vlasov, F. S. and
Shapovalenko, S. V. VOPROSY RADIOELEXTRONIKI., SERIYA EVT:NAUCHNO TEXHNICHESKIY
SBORNIK, 1980, No 7, pp 23-26.

681.3.06:002.313.5
510. "Packet of programs for work with a permanent data file in an informafien=
retrieval system.” Zamyatina, G. A. Maslennikov, A. M, and Yakimenko, N. V. ELEk=
TRONNAYA TEXKHNIKAT™ .SERIYA 1. .ELEKTRONIKA SVCh; I981; No 1, pp 67-68. Scientific-
Technlcal Collection, TsNII "Elektronika®.
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511.

512.

513.

511+‘

516.

519.

520.

521,

681.3-06] 002-513.5
"Package of programs of access to the file of an information Tetrieval sys-

tem."” Maslennikov, A, M. ELEKTRONNAYA TEXHNIKA. SERIYA 1. ELEKTRONIKA
SVCh, 1981, No 1, p 67. Sclentific-Technical Collection. TsNII "Elaktron-
ika".
) 681,322:1621.9.06
"Parallel processing of control data in numeri#al programmed control systems.”
Baykov, V. D., Vashkevich, C. N., and Krasnov, G. I. VOPROSY RADIOELEKTRONIKI,
SERIYA EVT, 1980, No 13, pp 133-137. Bibliography, p 137 (15 items). Scien-
tific Collection. (Input from GPNTB).
6810326!621.9-048.1
“Software of an electric-spark cutting set.” Chuprynin, A. F. ELEKTRONNAYA
TEXHNIKA, SERIYA 1. ELEKTRONIKA SVCh, 1981, No 1, p 64-67. Bibliography,
p 67 (5 items). Sclentific-Technical Collection. TsNII "Elektronika”. Elec-
tric-sparkcutting set (SCHPU)-Generator of processing impulses).
681,306.002. 5 621.?8

"Micro-computer programming of tasks of ewulpment control.”~ Ivanov, Ye. Ye.,
Bleskunih; Y..I.4 and Tsirlin, L. A. ELEXTRONNAYA PROMYSHLENNOST', 1981,
No %; pp 40-45. Bibliography, p 45 (3 items). Scientific-Technical Collec-
tion. TsNII “Elektronika”.

681.3.06
“Development and experimental investigation of numerical algorithms for digital
computer analysis of nonlinear electronic circuits in a static regime." Sigor-
skiy, V. P., and Kolyada, Yu. V., ELEKTRONNAYA TEXHNIKA. SERIYA 10. MIKRO-
ELEXTRONNYE USTROYSTVA, 1981, No 1, pp 39-45. Bibliography, pp 44-45 (13
items). Scientific-Technical Collection. TsNII "Elektronika®.

681.3.06
"Development of a package of applied programs to organize infoma,tion—gomputer
processes.” Card, TsNIIKA, 40617, Moscow. _

681. 13n.06
"System processing of algorithms and programs for graphic information input/
output devices with microprocessor control units.” Gokhberg, A. G., -
Golovin, S. S.,, Z&lenko, G. V., et al. VOPROSY RADIOELEXTRONIKI. SERIYA
EVT., 1980, No 2, pp 3-10. Bibliography, pp 9-10 (3 items). Scientific-Tech-

nical Collection. (Input from GPNTB). (T e w .

681.321
"Structural organization and modelling of microcalculator working by the code
method as digital." Andrianova, K. A., Polosukhin, B. M., and P'yanzin, A. Ya,
ELEXTRONNAYA TEKHNIKA. SERIYA 10. Mikroelektronnyye ustroystva, 1981, No 1,
Pp 7-14. Scientific-Technical Collection. TsNII "Elektronika”.

681.3.0!
"Universal algorithm for calculation of logarithms and indicator o™ 7] ,'
functions.” Lobov, O. F. VOPROSY RADIOELEXTRONIKI. SERIYA EVT, 1980, No
13, pp 78-84. Bibliography, p 84 (3 items). Scientific-Technical Collec-

tion, (Input from GPNTB).

658,012.011.561 519.85
"Control program of a system of software based on the YeS computer.” "Niko- .

layev, Yu. F, Solntsev, V. P,, Kuznetsova, S. V., and Sorckina, T. V., TEKXHNIKA
SHEISTVASVYAZI. SERIYA ASU, 1980, No 2, pp 81-88, Secientific-Technical Col-
lection.

681.3.06;681, .
"Device for automatic recording of programs according to a m el." Lyt?‘zz)Zr%sy,

1981, 2 pages. Information Sheet. GOSINTI No 3.38-81. For machine tools with
numerical programmed control, (Input from GPNTB)3¥
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522.

523.
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681.3.06
"Device for debugging programs of a specialized digital computer." Volkov,
A. Ya., Grekhova, N. Z., hmtobBhkinjkAz,I4, &vd Ckulov, S: M. VOPROSY RADIO-
ELEXTRONIKI. SERIYA EVT, 1981, No 1, pp 62-64. Scientific-Technical Col-
lection.

681 L] 3 . 06-‘181 048
"Language and translator of assignment of test for diagnosis of micro-
computer modules." Arzhenovskaya, O. M., Makhalin, B. N., Reshetov, M. V.,
and Chaykina, O. I. ELEKTRONNAYA TEXHNIKA, SERIYA 7. TEXHNOLOGIYA, ORGANI-
ZATSIYA PROIZVODSTVA I OBORUDOVANIYE, 1981, No 2, pp 56-59. Bibliography,
P 59 (8items). Sclentific-Technical Collection. TsNII "Elektronika®.

See also No 489,

A.5.
525,

526.

527,

528,

529.

530.

531.

COMPUTERS
‘ 681.3:1621.394 .4
“E-102 " Instrumentation Complex." Rebane, R»V.,.Oyarand, Ya. A., Ryusteri,
E.-A. A., et al. In book: "Tezisy dokladov respublikanskoy nauchno-tekhi-
cheskoy konferentsii, posvyashchennoy dnyu radio. Sektsiya informatsionno-
izmeritel’'noy tekhniki” (Summaries of Reports of Republican Scientific-Tech-
nical Conference Devoted to the Day of Radio. Sectlon on Instrumentation
Technology). Estonian Republican Government. Scientific--Technical Soclety
of Radio Englneering, Electronics and Communications imeni A. S. Popov,
Tallin, 1981, pp 13-14. Intended for for analog modules of the SM-1800 micro-
computer. (Ifiput from GPNTB).
681.3.022
“'VEFORMIKA'--USO *Sektor' micro-computer complex.for sclentific research
automation systems.” Abramyan, V. A., Dubinets, V. G. and Barash, L. S.
"Mekhanizatsiya 1 avtomatizatsiya upravleniya” (Mechanizetion and Automation
22 Control), Scientific Production Collection. MeeaMEINPY, 1981, No 2, pp
-48.
681.321
“Mini-calculator with enhanced functional possibilities.” Spriin, Yu. L.,
Stupin, V. V., :SpA¥ina; &, I.,7and Rybnikov, O. N. VOPROSY RADIOELEXTRONIKI.
SERIYA EVT, 1980, No 7, pp 110-115, 111, Bibliography, p 115 (6 items). Sci-
entific-Technical Collection.
681.33%5:1681.,518.3
"Multifunction "automatic measurement system of an RC-network 'gnaleg ~ompatsr."
Pavlov, V. S., and Starikov, D. I. VOPROSY RADIOELEXTRONIKI. SERIYA EVT, 1980,
No 13, pp 110-114. Scientific-Technical Collection. (Input from GP’NgB).
81.3
"Development of single-plate computers.” Moscow, 1981, 3 pages. Operative
Information No 29,
- 68103.06
"Program-controllable device for investigation of computer systems." "Lénin-
grad, 1980, 2 pages. Information sheet, Leningrad TsNTI no 1292-80).
681.
“Work of Japanese speclalists on the creation of a fifth generation of cor%pu—
ters." Moscow, 1971, 4 pages. Operative Information, TsNIITEIpriborostroyeni-
ya No 33. Bibliography, p 4 (6 items).
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532.

533.

681.3.05
"Variable-length coding device for monitoring-teaching machines.” Leningrad,
1980, 4 pages. Information sheet. Leningrad T=aNTI No 217-80. (Input from
GENTB).

681.344
"“Equivalent speed of analog-digital systems." Belikov, V. I. VOPROSY RADIO-

ELEXTRONIKI. SERIYA EVT, 1980, No 2; pp 16-24. Scientific-Technical Collec-
tion. (Input from GPNTB).

See also Nos 482, 488.

A.6.
534

535.

536.

An?-
537.

538.

539 .

541,

QUESTIONS OF COMPUTER TECHNOLOGY AND PRCDUCTION

62103-0""201
"Automatic machine for monitoring ferrite cores.” Yaroslavl', 1981, 2 pages.
Information sheet. Yaroslavl' TsNTI No 114-81. (Input from GPNTB)6. )

81.3.0

"Investigation of polymers for ferrite ecapriers-.for AD printers.” Anosova,
N. N., and Mysin, M. P. VOPROSY REATOELEXTRONIKI. SERIYA EVT, 1980, No 2,
PP 74-86. Sclentific-Technical Collection. (Input from GFNTB).

681.3.06
¥Memory-tdements monitoring device." Moscow, 1981, 2 pages. Information
sheet. VIMI No 81-0425. Series ILVT-13-06-01. (Input from GPNTB).

ELEMENT DESIGN BASE OF COMPUTERS

681.327.12
“Analysls of speed of the basle cell of a reading amplifier based on KM DP
transistors.” Grigor'yev, N. G., and Salgus, K. K.. ELEXTRONNAYA TEKHNIKA.
SERIYA 10, MIKROELEXTRONNYYE USTROYSTVA, 1981, No 2, pp 7-10. Bibliography,
P 10 (3 items). Sclentific-Technical Collection. TsNII "Electronika”. (In-
put of GPNTB).

621.382.33
"Bipolar-active BIS elements."Vekshina, Ye. V, and Fursin, G. I. ELEKTRONNAYA
PROMYSHLENNOST', No 4, pp 4-14. Bibliography, p 14 (9 items). Scientific-
Technical Collection. TsNII "Elektronika”.

621,328.3.049.776
"KMDP BIS set for specialized 16-digit microcomputing systems with a stan-
dardized interface." Bobkov, V. A., and Shiller, V. A. ELEKTRONNAYA
PROMYSHLENNOST', 1981, No 4, pp 32-35. Bibliography, p 35 (4 items).Scientiftc-
Technical Collection. TsNII "Elektronika®.

621.3.049.771681.325.5
"Micropowerful microporocesor set of series K584 BIS on the basis of circuits
with injection feeding." Belous, A. I., Gorovoy, V. V., Krisintskiy, B. M.
et al ELEXTRONNAYA PROMYSHLENNOST', 1981, No 4, pp 26-29. Bilbiography,
p 29 (l& items). Scientific-Technical Collection. TsNII "Elektronika”.

681.325.6
"Some methods of structural analysis of of logical circuits of computers.é

Karasik, V. M, VOPROSY RADIOELEKTRONIKYX, SERIYA EVT, 1980, No 7, pp 78-91.
Bibliography, p 90-91 (3 items). Scientific-Technical Collection.
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621.3.049,77:681.325.5
542, "New high-capacity mlcroprocessor set BIS." Berezenko, A. I., Golubev, A.
P., Nazar'yan, A. R,. and Shchetenin, Yu. I.  ELEKTRONNAYA PROMYSHLENNOST' ,
1981, No 4, pp 35-37. Scientific-Technical Collectlon. TsNII "Elektropika”.

681.521.35
543, "Pneumatic single-diaphragm integrated circults." Potepalov, Yu. N., Tugo-
lukov, V. M., , and Nasedkin, A. A. In bock: VOPROSY PROMYSHLENNOY KIBER-
NETIKI" (Questions of Industrial Cybernetics). Moscow, 1979, pp 25-27.
Trudy TsNIIKA, No 61.

681.3.06
sy, "Input monitoring problem and some results of tests of dynamic memory micro-
circuits." Bardin, A. L.,Ignat'yev, A. L., Nikolayev, V. V., and Selitkov,
Yu. V. VOPROSY RADIOELEKTRONIKI. SERIYA EVT, 1981, No 1, pp 53-61. Scien-
tific-Technical Collection,

621.3.049.771:681.3

545, ‘Development and introduction of a universal installationifor monitoring and

matching of elements of hybrid integrated clreults wlth computer control.”
Information gard. Penza branch, VNITIpribora. 37845.

681.3.991.24
sh6, "Calculation of nonlineay oscillations of computer constructicelements."
Morgunov, B. I., and Yetrov, L. F. VOPROSY RADIOELEKTRONIKI. SERIYA EVT.
1961, No 1, pp 47-51. Bibliography, p 52 (4 items). Scientific-TECHNICAL
Collection. :

s47. "Speclalized machine for cleaning packets of YeS-5261 disks of contamination.”
Information card. Krasnodar Electrical Measuring Instruments Plant. 39916.
Krasnodar.

See also No 565.
A.8. COMPUTER UNITS

2.8.2. Devices of primary preparation and input-output of data

681.3.053
548, “Data output on five-track punched tape .MIK-2 for transmission by Teletype.”
Volgograd, 1981, 2 pages. Information sheet, Volgograd TsNTI, No 157-81.
(Input from GPNBT).

621.397:1681.3
549, "Small video-monitoring device.” Narol'skiy, V. I. ELEXTRONNAYA PROMYSH-
LENNOST', , 1981, No 3, p 53. Sclentific-Technlcal Collection. TaNII
"Electronika".

681.327.11
550, "Method of forming graphic images with variable dimensions." Petrov, Yu. A.,
and Medvedev, I. M., and Tartakovskiy, M. D. VOPROSY RADICELEXTRONIKI. SERIYA
EvT, %980-, No 2, pp 11-15. Scientific-Technlcal Collection. (Input from
r~NPIB).

681.327.3
551, "Organization of a system of data input from punched cards. for the transla-

tor TAM-22." Kuybyshev, 1981, 2 pages. Information sheet. Kuybyshev TsNTI
No 50-81. (Input from GPNTB).
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552.

553.

555.

JFFICIAL USE ONLY

681.3.066
"Use of DM-2000 as a YeS computer operator console." Ufa, 1981, &4 pages.
Information sheet. Bashkir TsNTI, No 143-61. (Input from GPNTB).

681.139.14 681.327.11
"Preventive checkifig of the interface of a computer s§tel;Wipns/ou tput . "
Dolya, A. D., and Dvorzhanskiy, V. I. VOPROSY RADICELEKTRONIKY,. SERIYA EVT,
1980, No 13, pp 66-69. Sclentific-Technical Collection. (Input from GPNTB).

681.3--181.4

"Device for data preparation for micro-computers on the basis of an electron
reglster." Vasil'yev, V. P., @oJ'dort, V. Ye.,and Kupin, D. I. VOPROSY
RADIOELEXTRONIKI, Ssriya EVT, 1980, No 13, pp 66-69. Bibliography, p 69
(3 1tems). Sclentific-Technical Cullection (Input from GENTB).

681.327.12:777
"FSP photoreading instrument.” Moscow, 1981, 2 pages. Information sheet.
VIMI, No 0321, Series ILVP-13-08-O4. (Input from GPNTB).

See alse Nos 517, 535, 590.

A.8.3.

556.

557.

558.

559.

560.

561.

| ELEKTROVAKGUMNYYE I GAZOR

Processors and peripheral control devices
681.3--181.4
"Interface card of the 'Elektronika 100-I' mini-computer.” Agranov, A. A.,
Druyan, Yu. A., and Nevzorov, V. A. ELEXTRONNAYA TEXHNIKA. SERTIYA 4.
ELEXTROVAKUUMNYYE I GAZORAZRYADNYYE PRIBORY, 1980, No 5, pp 52-55, ill.
Sclentiflc-Technical Collection. TsNII "Elektronika".

571.3--181.4
“Crate controller in a CAMAC standard for communication witn the 'Elekiron-
tka 100-I' computer.” Druyan, Yu. A. ELEKTRONNAYA TEXHNIKA. SERIYA 4.
RANRYEEVYE "PRIBORY, 1980, No 5, pp 50-52. Biblio-
graphy, p 52 (4 items). Scientific-Technical Collection. TsNII "Elek-
tronika”.

681.3.06
"Memory interface module." Druyan, Yu. A. ELEXTRONNAYA PROMYSHLEWNOST',
1981, No 4, pp 25-26. Sclentific-Technical Collection. TsNIT “Elektronika”.

- 68143351 683-980758.2
"Distinctive features of construction and main technical parameters of devices
of conversion and conjumction.” Petrov, G, M, Lg@sev, A, P,, and Mendeleva,
A. A, VOPROSY RADIOELEKTRONIKI, SERIYA EVT, 1980, No 2, pp 41-50. Scientific-
Technical Collection. (Input from GPNTB).

681-3
“Coupling of 15 WSE-5 computers with a pulse analyzer." Moshkina, S. N.
Bryukhovetskiy, A. P., and Kotlikov, Ye. N. ELEKTRONNAYA TEKHNTKA. SERIYA
7. TEKHNOLOGIYA, ORGANIZATSIYA PROIZVODSTVA I CBORUDOVANIYE,*1981, No 2, pp
31-34. Bibliography, p 34 (6 items). Scientific-Technical Collection. TsNIT
"Elektronika”.

81. .
“Coupling device." Yaroslavl', 1981, 4 pages. Information shee’t..6 lYa.ngsipavl'
TsNT'I, No 134-81. Coupling the work of an instrument for measurement of analog
slgnals and a tape perforator for subsequent computer processing of results.
(Input from GPTNB).

See also No 493,
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A.8.4. Microprocessors
681,325, 5--181,44681,3--181.48
562. "Application of microprocessors and microcomputers." Shadrin, V. P.,
Muravskiy, A. K., and Tarbeyev, V. A. AVTOMATIZATSIYA I TELEMEXHANI-
ZATSIYA NEFTYANOY PROMYSHLENNOSTI, 1380, No 9, pp 6-7. Abstracts, Scien-
tific-Technical Cellection.  VNIIOENG.

681.325.001.2
563. "Means of planning microprocessor - systems.” Vasil'yev, I. P., and Gorovoy,
V. R. ELEXTRONNAYA PROMSHLENNOST', 1981, , No 4, pp 40-41. Sclentiflc-
Technical Collection. TsNII "Elektronika”.,

681-3"181-”8
564, "Trends in development oftmisrecomputers: of the same type.” Moscow, 1981,
5 pages. Operative inforiation, No 30.

681.325.5
565. "Universal aicroprogam-processor on the basls of micr¥ocirouits of series
K58%4." Yegurav, N. N., and Medvedev, A. V.  ELEKTRONNAYA PROMYSHLENNOST',
1981, No 4, pp 30-32. Bibliography, p 32 (5 items). Sclentific-Technical
Collection. TsNII "Elektronika".

See algo Nos 504, 505, 514, 554, 588.

A.8.5. Storage Devices -
681-32?0636'681.332-6
566. "Loglcal -analyzer of defects of magnetic tape stores.of type Mv-61." Bugay,
A. A., and Maslov, A. V. In bodks "Peredovoy proizvodstvenno-tekhnicheskiy
opyt. Ispytaniya 1 izmereniys, kontrol'no-izmeritel'naya apparatura i metody”
(Leading Production and Technical Experience. Tests and Measurements, Moni-
toring and Measuring Apperatus and Methods). Intersector Abstract Collection.
VIMI, Moscow, 1961, No 1, pp 114-115. (Input from GPNTB).

681.327.28
567, “"News in the area of semlpermanent memory unit production.” Moscow, 1981,
5 pages. Operative information. TsNIITEIpriborostroyeniya, No 31.

€81,327.636
568. "A method of locatinag and - ‘secovering residuary inforpetion ol magnetic
tape." Zamorin, V. P., Kuzyutin, V. V., and Kulagin, V. G. VOPROSY RADIO-
ELEKTRONIKI. SERIYA EVT, 1980, No 7, pp 27-3%. Bibliography, p 3% (6 items).
Scientific-Technical Collectlon.

681.327.6
569, "The planning of magnetic storage devices." Bekker, Ya. M., and Novikov, A.
T. TEKHNIKA SREDSTV SVYAZI. SERIYA ASU, 1980, No 2, pp 62-72. Bibliography,
p 72 (5 1tems). Scientific-Technical Collection. TsOONTI "Ekos".
681.327.634
570. "External storage device on floppy magnetic disks based on a domestic mechan-
ism.” Information card. Kiev Institute of Automation. 40506., Kiev.

gee also Nos 484, 490, 492, 558,
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A.8.7. Other Assemblies and Elements of Computers
681.326.35
571. 'Generator of impulses of the same kind in the M-6000 process control com-
puter complex.” Rebus, V. B. , and Zaplishniy, N, P. In bocks “Peredovoy
Proizvodstveno-tekheichadkiy opyt. Ispytaniya, izmereniya, kontrol'no-
izmeritel'naya apparatura i metody.” Intersector Abstract Collection. VIMI,
Moscow, 1981, No 1, pp 8-9. (Input from GPNTB).
621.316.722
572. '"Pulse stabllizers of voltage = in electric power systems of contemporary
input-output devices." Guter, L. R. VOPROSY RADIOELEXTRONIKI. SERIYA EVT,
1980, No 2, pp 94-105. Bibliography, p 105 (9 items). Scilentific-Technical
Collection. (Input from GPNTB).

681.3-068
573. "Modernization of types IKI-F and IKI-U interpolators." Voronezh, 1980,
2 pages. Information sheet. Voronezh TSNTI, No500-80. (Input from GPNTB).

681-3.068
- 574. “"Application of generators of random numbers of continuous distributions
for YeS type computers.” Moscow, 1981, 4 pages. Information sheet.
GOSINTI, no 81-38. Series 1303.04. (Input from GPNTB).

621.316.722:681.327
575. “Caleplation of characteristics of voltage stabilizers of computer peripher-
als working from a dc network."” Popov, V. N., and Guter, L, R. VOPROSY
RADIOELEKTRONIXI, SERIYA EVT, 1980,, No 2, pp 87-93. Bibliography, p 93
(4 items). Scientiftc-TePhMEesl Collection. (Input from GPTNB).

721.326.332
576. "Phase discriminator." Smyshlyayev, V. V. QOREMEN OPYTOM V RADIOPROMYSH~
LENNOSTE, - VEIBIR, 196Y, No' & pp. $8~59.
- See also Nos 494, 495, 496, 497, 498, 499.
A.9. APPLICATION OF COMPUTERS
681.327.33

577. "Analog-digital modelling computer complex.” Leningrad, 1980, & pages. In-
formation sheet. Leningrad TsNTI, No 77-80. Series 13.081. (Input from
GPNTB).

6121681.3

578. "Apparatus and program complex for analysis of the functions of respiration
and blood circulation of the severely 11l by means of computers of a single
system."  Zonov, V. M. VOPROSY RADIOELEXTRONIKI. SERIY. EVT, 1980, No 7,
pp 121-126. Bibliography, p 127 (9 items). Scientific-Technical Collection.

621.314.1.087.92
579. "Machine calculation of torroldal transformers of static converters.” Moscow
1981, 2 es. Information sheet. GOSINTI No 81-45. Series 1114.01 (Input
from GPNTB).
621.314,1.087.92
580. "Modelling processes of Planning structural units under conditions of the use
of the Unified System of Automated Design of computer hardware." Dronin, XN.
A., and Nagolkin, , A, N. VOPROSY RADIOELEKTRONINI. SERIYA EVT, 1980, No 7,
pp 102-109. Bibliography, p 109 (3 items). Sclentific-Technical Collection.

171
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8



APPROVED FOR RELEASE: 2007/02/09: CIA-RDP82-00850R000500080019-8

FOR OFFICIAL USE ONLY

002.5L3.5:622.24
- 581. "Experience in the operation of the ‘Skvazhina' information-retrieval sys-
tem." AVTOMATIZATSIYA I TELEMEXHANIZATSIYA NEFTYANOY PROMYSHLENNOSTI, 1980,
No 9, pp 26-28. Abstract Scientific-Technical Collection. VNIIOENG.

681 . 3--181 . L"' 00‘&
582. "Use of microcomputers. in stnads for automatlc monitoring and dlagnosis of
the parateters of electronic devices." Vunder, S. A., Vunder, N. F., Yegorov,
N. I., et al. ELEXTRONNAYA PROMYSHLENNOST', 1981, No 4, pp 45-47. Scientific-
Technical Collection. TsNII "Elektronika”.

658.512.63681.3
583. "Use of computers to calculate the economic planning indlcators of, lower
khozraschet subdivisions at an object.” Chelyabinsk, 1981, 4 pages. Informa-
tion sheet. Chelyabinsk TsNTI, No 215-81. In the gutomatic system for man-
agement of a construction trust. (Input from GPNTB).

681 . 33 658 . 152

584, "Use of the electronic automatic computer 'Zoyemtron' in the calculation of

fixed assets.”" Kirov, 1980, 2 pages. Information sheet. Kirov TsNTI No
263-80. (Input from GPTNB).

: 681.3.06

585, "Development and experimental investigation of numerical algoriihms
for . - Jigital computer analysis of nonlinear electronic clircuits in
static conditions.” Sigorskiy, V. P., and Kolyada, Yu. V. ELEXTRONNAYA
TEXHNIKA, SERIYA 10. Mikroelektromnyye ustroystva, 1981, No 1, pp 39-U45.
Bibliography, p 44-45 (13 items). Scientific-Technical Collection. TsNII

"Elektronika¥.
621.373.12113.0177:6681.3

586, "Calculation-of heat-compensating clrcults of quartz generators by computer.”
Pelishok, V. A,, Levchuk, Ye. G., and Shkeropad; V. ¥ VOPROSY RADIOELEX-
TRONIE:., SERIYA OBSHCHETEKHNICHESKAYA, 198%,.¥o 2, pp 106-117. Bibliography,
p 117 (5 items). Sclentific-Technical Collection. fxnput from GPTNB).

68103-068'621|9"529
587. "Automated programming system.” Oberg, G. A., and Popova, T. V. -OBMEN-es "
OPYTOM V RADIOPROMYSHLENNOSTI, 1981, No 4, pp 21-22. NIIEIR,

681.3--18104
588. "Means of adjustment of systems based on *Elektronika’C5-11‘-micro-compliter.”
Bagirov, Sh. G. ELEKTRONNAYA PROMYSHLENNOST', 1981, No 4, p 47. Sclentific-
Technical Collection. TsNII "Elektronika".

658.012,011.56.002.2
589, "UTK-4 controlling technological complex based on microcomputers.” Kotel'ni-
kov, Yu. I., Krochev, A. M., Obkhodov, V. A., and Timoshpol'skoy, V. A.
ELEXTRONNAYA PROMYSHLENNOST', 1981, No 4, pp 65-68. Bibliography, p 68
(5 items). Scientific-Technical Collection. TsNII ‘'Elektronika”.

681.3.015
590, " 8peech control device for a mechianical planning system." Xamenetskiy, L. M.
RADIOELEXTRONIKA ZA RUBEZHOM, 1981, No 10, pp 6-7. Information Bulletin,

NIIEIR.
681:3' 658.%2
591, "Computer record-keeping and monitoring of materials.” Kuybyshev,1981, 2 pages.
—_ Information sheet. Kuybyshev TsNTI, No 40-81. (Input from GPNTB).
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See also Nos 510, 511, 525, 563

A.10.

592,

B .
593.
595.

596.

597

598.

599'

COMPUTER CENTERS, ACCOUNTING MACHINE STATIONS, COMPUTER CENTER NETWORKS AND
COMPUTER NETWORKS
681.3.324
"Technical realization of the data transmission and processing tract of a
*sdiandard computer center of the USSR Gosbank sector automated system.” Ras-
Ska.ZOV, Yeo Bu' P&V].OV, Ye. No, arld AbraInOV| Ye. La VGPROSY RADIMTRON_
XI, SERIIA BVT,,1980,-86,18,3pp 3-13, ill. Sclentific-Technical Collection.
(Input from GPNTB).

MBEANS OF MECHANIZATION AND AUTOMATION OF CONTROL AND ENGINEERING-TECHNICAL WORK

"The EL-11K2 electrophotographic apparatus.” Information card. zz-éi':gglemgka
Special Design Office. 4OL24.
772.93812
"The ER-12M2 electrophotographic apparatus.” Information card. SKTB of Copy-
ing and Reproduction Equipment. U4LO824, Xutaisi.
654.758

"Investigation of methods of paper grinding to create high-capacity machines
for document destruction.” Information card. SKTB of Copying and Reproduc-
tion Equipment. 40826. Kutaisi.

651.2

"The 'Orgtekst-2D' organizational automaton.” Information card. VNIIorg-.
tekhniki, 40538, Moscow.

001.5:678.026.3
"Conductling research on the creation of ypbarytequipment for application of
billateral polymeric protective coating on wide-format documents."” Informa-
tion card. SKTBcof Copying and Duplicating Equipment. 40826, lélgta.%si
1,625.23
"The RTsT-KCh-4 rotator." Information card. VNIIorgtekhniki. 40543. Moscow.

771.318.2:771.427/,4292.B
"Universal copying machine 'Xerox-2080'.," Tarasenko, A. A. TEKHNCLOGIYA,
ORGANIZATSIYA I EXONOMIKA MASHINOSTROITEL'NOGO PROIZVODITEL'STVA, 1981, No
5, PP 14-15., Scientific-Technical Collection. NIIMASH. (Input from GPNTB).

COPYRIGHT: Tsentral'nyy nauchno-issledovatel'skiy institut informatsii i tekhaiko-

2174

(SHUH

ekonomicheskikh issledovaniy priborostroyeniya, sredstv avtomatizatsii
i sistem upravleniya (TsNIITEIpriborostroyeniya), 1981

1863/100
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JOURNAL *INSTRUMENTS, MEANS OF AUTOMATION AND CONTROL SYSTEMS TS-2: GOMPUEBRSHARD-
WARE AND OFFICE!EQUIPMENT'y- NOVEMBER-DECEMBER 1981

Moscow PRIBORY, SREDSTVA AVTOMATIZATSII I SISTEMY UPRAVLENIYA, TS-2: SREDSTVA VYCHIS-
LITEL'NOY TEXHNIKI I ORGTEKHNIKI (BIBLIOGRAFICHESKAYA INFORMATSIYA) in Russian No §,
Nov-Dec 81 pp 1-24

[Excezpts] A. COMPUTER TECHNOLOGY

All'

600.

601.

602.

603.

604 L]

605

A.z.

607 .

General Questions of Computer Technology

681.3.06,003
"The questlon of estimating software cost." Moscow, 1981, 3 pages. Operative
Information. TsNIITEIpriborostroyeniya No 45.

681.3
"Method of estimating the productivity of AD computer systems.” Belyayev,
V. VOPROSY RADIOELEXTRONIKI. SERIYA EVT, 1981, No 2, pp 14-22, ill. Biblio-
graphy, D 21-22 (4 items). Scientific-Technical Collection.

’ 68301-"181
"New small and mini-computers of Japan and the USA." Glazov, G. Ya. Moscow,
1981, 14 pages. TS-2: Sredstva vychislitel'ncy tekhnikl 1 orgtekhniki. TsNII
TeNIITEIpriborostroyeniya, Nok. Express Information.

681.3--181
"New means of computer technology in Romania.” Moscow, 1981, 6 pages. Opera-
tive Information. TsNIITEIppiborostroyeniya No 47.

681.3
"New computers of foreigh companies."” Moscow, 1981, 7 pages. Operative
Information. TsNIITEIpriborostroyeniya No 49.

681.325
"Estimating the effectiveness of construction and functloning of discrete com-
uters.” Kulakov, P. F. In books "Avtomatizifobannyye sistemy upravlenlya"
%Automated Control Systems). Khar'kov, 1981, No3, pp 62-63. Collection of
Scientific Works, Khar'kov Aviantion Institute.

Theoretical Questions

681.326.74,06
“Method of synthesis ofcompletely self-verifying digital automata.* Maznev,

V. I. OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 159-163,
111. Bibliographys 5 items. NIIEIR.
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608.

610.

611,

612 L]

AL,
618.

619.

620.

62]..

622.

623.

630.

681.335.3
"Procedure for investigating dynamic characteristics of quadratloc multiplica-

tion units." Komarov, S. M, VOPROSY RADIOELEKTRONIKI. SERIYA EVT, 1981,
No 2, pp 34-50. Bibliography, pp 49-50 (7 items). Sclentific-Technical
Collection.

681.3.053:658.512
"Evaluation of methods of digital coding of graphic ingormation.®” Tomashev-
skly, D. I. OBMEN OFYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 84-97,
111. Bibliography, p 97 (16 items).

681.3.063621.372.8.049.75
"Construction of interpola a2d electrodynamic models of connected microband
lines." Gol'fin, A. D., Lenin, 0. I., and Sergeyev, A. A. CBMEN OPYTOM
V RADIOPROMYSHLENNOSTI, , 1981, Nos 2-3, pp 151-155. Bibliography; 14 items.
NIIEIR.

621.327.8
"Principles of construction of control systems on the basls of programmable
controllers.” Shpakovskiy, V. M. OBMEN OPYTOM V RADIOPROMYSHLENNOSTI,
1981, No7, pp 7-10. Bibliography, p 10 (7 items). NIIEIR.

SOFTWARE
681.325-65
"Automation of debugging of software of microprocessor system for control of
phototypesetting equipment.” Bleykhman, O. I, Gerasimov, I, V., and Radion-
ov, S. V. ELEXTRONNAYA PROMYSHLENNOST', 1981, No 1, pp 36-37. Bibliography,
P 37 (3 1tems).
R 621.9.06-"529
"Automation of of preparation of control programs for machine tools with
humerical programmed control.” Putsima, T. M. OBMEN OPYTOM V RADICPRO-
MYSHLENSGMNS; (1881, No 8, pp 31-32. NIIEIR.

681 . 3063 621 . 9 . 06-'529
"Automation of preparatlion of control programs for milling machines with
numerical programmed control.By means of the YeS-k022 computer.” ZKazan',
1981, Information sheet. Tatar TsNTI, No 103-81. (Input from GPNTB).

68L.3.96..,
"Automation of circult planning ofdigital units on elementary level.” "ag‘%"("
Urobushkin, V. I., Kovalev, V. A., GundinagiNa,I., et al OBMEN OPYTOM V
RADIOPROMYSHLENNOSTY, 1981, Nos 2-3, pp 34-36. Bibliography: 4 items

NIIEIR. 681.3.06
"Automated system for obtaining and editing control punched tapes and techni-
cal documentation.” Klenov, V. I., and Khaykin, V. Kh. OBMEN OFYTOM V PRO-
HYS}EENNOSTI, 1981| NOS 2"3, PP 56-570 NIIEIR'

: 621.314.25/25
"Algorithm for construction of a communication matrix for multifunctional
electromagnetic transformers.” Zaderey, G. P. ELEXTRONNAYA PROMYSHLENNOST',
1981, No 1, pp 24-25, Bibliography, p 25 (3 items). Scientific-Technical
Collection, TsNII "Elektronika". Algorithm for machine construction.

681.3.06
"Algorithm for finding periodic and transient processes in nonlinear wegkly

damped systems." Benenson, Z. M., and Sukhov, D. M. OBMEN COPYTOM V RADIO-
PROMYSHLENNOSTT, 1981, Nos 2-3, pp 137-138. NIIEIR.
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621,372,061
631, “"Algorithms for calculating transient processes in nonlinear circuits on the
basis of Willaby method." Il'in, V. N., Uskov, V. L., and Frolkin, V. T.
IZVESTIAYA VYSSHIKH UCHEBNYKH ZAVEDENIY,SSSR. RADICELEXTRONIKI, 1981, No 6,
PP 53-58. Kiev Polytechnic Institute.

681-3-06‘68193-0“’9-77
633. " Software selection for modelling complex active elements of hybrid integrated
circuits." Yuzevich, Yu. V.Kharkhalix, I. R., Melikmv, I. B., et al. OBMEN
OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 104-105. Bibliography, o
P 105 (5 items). NIIEIR.

681.327.4
634. "Issuance of control punched tape for technological equipment.” Sergiyenko,
S, B., and Khatsko, N. A. OBMEN OPYTOM V RADICPROMYSHLENNOSTI, 1981, Nos
2"3’ pp 83'8’"’! NIIEIR-

A 681.3.0153621.3.015
635. "Interactive system of plan formation (DISFORP)." Agafonov, Yu. M. VOPROSY
RADIOELEKTRONIKI. SERIYA ASU, 1980, No 3, pp 71-75. Sclentific-Technical Col-
lection.

681.3.015

636. ""Interactive working regime with AFIPS of parameters of articles." Ogneva,
N. P, ELEKTRONNAYA TEXHNIKA. Seriya 9. EXONOMIKA I SISTEMY UPRAVLENIYA,

1981, No 2, pp 41-44, Scientific-Technical Collection. TsNII "Elektronika”.

621.3.049.75.092: 621.951
637. "“Program preparation for machine tools with numerical programmed control OF-72
in a system of automated manufacture of PHOTOGOPESS Ofi paper DLAUEN.™
Zolot'ko, N. P., and Zolot'ko, A, Yu. 1In book: "Avtomatizirovannyye sis-
temy upravleniya," Khar'kov, 1981, No 3, p 194. Collection of Sclentific
- Wworks. Khar'kov Aviation Institute. (Input from GPNTB).

681.3.061658. 516
639. "Set of programs for calculating norms of expenditures of materials."” Belo-
glazova, L., L. OBMEN OPYTCM V RADIOPROMYSHLENNOSTI, 1981, No 7, p 27.
NIIEIR.

681.3.06
- 640. *“Set of programs for synthesis of control tests." Fedoseyev, V. D., Markarova,
V. P., Elyashkevich, F. I., eta al. OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981,
NOS 2"3, pp 52"550 NIIEER-

681.327.21/.22
641, '"Mechanical graphic microsystem for automation of the development of radioelec-
tronic apparatus drawings."  Zozulevich, D. M., and Maksimova, L. G. OBMEN
OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 97-100. Bibliograpny, p
100 (6 items). NIIEIR.

681.326.74.06
642, “"Machine synthesis of tests for combination circuits." Zankovich, F. G., and
Skachkov, I. B, OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 100-
102. Bibliography, p 102 (4 items). NIIEIR.

644, WSoftwaxre of seml-automated system for technological process planning." Kri-

velevich, T. M., Udalova, Ye. N., and Kalugina, V, V. OBMEN OPYTOM V RADIO_
PROMYSHLENNOSTI, , 1981, Nos 2-3, pp 82-83. Bibliography; 4 items. NIIEIR.
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6“5 .
646,

6""7 .

6“’8-

6“‘9 .

650.

g52.
653.

654+

655.

656.

681.3.06
"Methodology of structural programming during development of automated design
system software." Gurvich, Ye. I,, and Krapchin, A. I. OBMEN OPYTOM V
HADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 7-9. NIIEIR.

681.3.06:621.3.03
"Modeling of of magnetic cut-off systems.” Y:lYeligt¥Watov, M. R. OBMEN OPYTOM
V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 65-66. NIIEIR.

681.3,061681.327
"Modification of translator from the BIYaZ language into the language of the
'KA' data bank," Petrov, A. Ye. ELEKTRONNAYA TEXHNIKA. SERIYA 9. Eko-
nomika 1 sistemy upravleniya, 1981, No 1, pp 18-21. Bibliography, p 21 (4
items. Sclentiflc-Technlcal Collection. TsNII "Elektronika".

681.3.066
"An algorithm for determination of the law of distribution of random values."
Vel'k, R. P., and Zin'kovskiy, V. A. In book:"Progressivnaya tekhnika pro-
yektirovaniya programmykh sistem obrabotki damnykh” (Progressive Technology
for Planning program systems of data probessing). TsNIITU, Minsk, 1980, pp
123-135. Bibliography, p 135 (7 items).

681.3.06
"Organization of the analyzing part of a compller from a language of the
AIGOL-68 type for YeS computers." Lobanova, N. A.. In book: "Avtomati-
zirovannyye sistemy upravleniya" (Automated Control Systems). Khar'Kov,
1981, No 3, pp 136-137. (Collection of Scientific Works, Khar'kov Aviation
Institute; (Input from GPNTB).

681.3.06:658.512
"Organlzation of the SAPR 'Tekhnolog' data base." Vil'chinskaya, I. G. OBMEN
OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 80-81. NIIEIR. 661.5.06
"D:.stmcti‘m features: of the language MODIS-V&* " Tatarkikov, Yu. A. OBMEN
OPYTOM ¥ ARDIOPRONYSHIENNOSYT,s: 1981; Nos 23,3 gh 167-170.. mmn.6 ;
8l.3.0

"Package of applied programs for analysis of linear electronic circuits.™
Kravnenko, Se Ve, and Sukhov, De M. OBMEN OPYTOM V RADIOPROMYSHLENNOSTI,
1981, Nos 2-3, pp 59-60. NIIEIR.
’ 658,012,011-=58

"Package of applied programs for preliminary pla.nning of microprocessor devices."
Popov, V. A., Skibenko, I. Te, Chumachenko, I. V,, and Dergachev, V. A. In book:
"Avtomatizirovannyye sistemy upravleniya." Khar'kov, 1981, No 3, pp 65-66. "
Collection of Scientific works, Khart‘kov Aviation Institute. Input from
GPTNB/ 500

h 681.3.06:621,396.6.001.63
“"Package of applied = programs for plamning units with wire assembly." Gol'din,
V. Ve, and Sidorov, S. F. OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3,
pp 23=-26., NIIEIR.

681.3.06
" Package of programs 'Generator of individual tasks'." Voroshilovgrad, 1981.
4 pages. Information sheet, Voroshilovgrad TsNTI, No 113.. Series_ Automated
cont—x?l systems, means of computer and organizational technology. ﬁnput from
GPNTB/ »
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658,

659.

660,

661,

662 L ]

663,

668.

669,

670.

671,
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681.3,06,002.513,5
"packages of programs for loading information in archives of information-
retrieval system."” Vishin, V. V., Zaytsev, S. A., Maslennikov, A, M., and
Poganov, Ae. V.o ELEKTRONNAYA TEKHNIKA. SERIYA 1., ELEKTRONIKA SVCh, 1980,
No 12, Scientific-Technical Collection. TsNII "Elektronika".

68103.06
nlackages of programs for planning band plates and waveguide devices."
Zes'kina, G. V., Levin, O, J., and Orlov, V. P. OBMEN OPYTOM V RADIOPROMYSH-
LENNOSTI, ,981, Nos 2-3, pp 60-61., NIIEIR.

681.3.06262143,049.75.001,63
"Preparation of arrangement and issuance of schematic documentation in a cycle
of plamming digital cells.," Petrov, A, Fo OBRMEN OPYTOM V RADIOPROMYSHLEN-
NOSTI, 1981, Nos 2-3, pp 42-44. NIIEIR.

621,9.06==529
"Preparation of contrel punched tapes for milling machines with numerical
programmed control with use of an interactive graphic system on the basis of
ARM-R hardware.," Yavich, A. A., Stempkovskiy, M. S., and Krol, S. M. OBMEN
OPYTOM V RADIOPROMYSHLENNOSTI, 1961, Nos 2-3, pp 66-69. NIIEIR.

621,9.06=-=529
"Preparation of control programs for machine tools with numerical programmed
control with the use of automated work sites." Putsima, T. M. ORMEN OFPYTOM
V RADIOPROMYSHLENNOSTI, 1081, No 8, pp 32~33.. NIIEIR.

621.9.06--529
"Preparation of control programs for machine tools with numerical programmed
control with group data preparstion point," Kalugina, V. V., Petukh, I. P.,
and Rogul'kina, V. D ORMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, No 8, p 33.
NIIEIR.

681,32
"Construction and use of a data bank in a system of automated planning of ultra-
sonic delay }ines," Solov'yev, A. S., DBukanova, L. V., and Maleyev, Ye. I.
ORMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 106-109.  Bibliographys

7 items. NIIEIR. 681.3.06:621.396,6,001.63
"Program-information organization and making up complete systems of radioelec-
tronic device planning." Nesterov, A. A. OBMEN OPYTOM V RADIOPROMYSH=
LENNOSTI, 1981, Nos 2-3, pp 9-1l. NIIEIR.

681.3006:6210396¢6.001063
"Software of automated formation of textual designer documentation of radioelec-
tronic apparatus in an automated design system." Yurkina, S. A, OBMEN OPYTOM
V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 124~125. NIIEIR.

681.30015:68103006
ngoftware of interaction in the system DISFORP." Agafonov, Yu. M., and Derman-
enko, Yu. P, = VOPROSY RADIOELEKTRONIKI. SERIYA ASU, 1980, No 3, pp 76=T79.
Scientific=Technical Collection.

6814325,65.06
"Software of the system 'Elekon SF'." Borisova, Ya. I., Vasil'yev, Ye. P.,
Lyshenko, V. I., et al. ELEKTRONNAYA PROMYSHLENNOST', 1981, No 2, pp 28-33.
Scientific-Technical Collection. TsNII "Elektronika®.
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672.

- 673.

674.

675.

676.

6784

681,

682,

683,

684.

685,
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"Planning of control system programs on the basis of microcomputers.” Maslen-
nikov, Yu., A, ELEK'TRONNAYA PROMYSHLENNOST', 1981, No 1, pp 66-69. Biblio-
graphy, p 69 (9 items). Scientific-Technical Collection. TsNII "Elektronika”,

68143.06:658.51
"Development and realization of a language of interaction of a designer with a
mini-machine plamning complex." Yelshin, Yu. M. OBMEN OPYTOM V RADIOPROMYSH=-
LENNOSTI, 1981, Nos 2-3, pp 14-16., NIIEIR.

681.3.,068624,396.6
YRealization of an algorithm of arrangement of a sequential type." Artemov,
V. B., Ryabov, L. Ps, and Sukhova, R, A. OBMEN OPYTOM V RADIOPROMYSHLENNOSTI,
1981, Nos 2-3, pp 163-164. NIIEIR.

681,327
"Realization of a package of programs for acsphpietp ogsle of planning band
plates for the YeS computer." Zes'kina, G. V., Orlov, V. P., and Sergeyev,
A, A, OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2~3, pp 37-42. NIIEIR.

681,32:658.512

"Realization of software of SAPR data banks.," Bolganov, V. P., Vermishev, Yu.
Kh., and Tokar, N. I. OBRMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2=~3, pp
118-123. NIIEIR.

6813,,06:658.512
"Semantic analysis of input information in a technical documentation output
system." Bib:I}('ov, Ve Poy, and Kiselev, B, V. OBMEN OPYTOM V RADIOPROMYSHLEN-
NOSTI, 1981, Nos 2-3, pp 146-147. NIIEIR.

681.3.06:621030049.750001.63
"System of programs for automated output of assembly drawings." Gorin, iiSe Ve,
and Yegorov, A, M. ORMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 20~
23, NIIEIR.

681.3.06
"Creation of a specialized operating system oriented toward control of a sec-
tion of machine tools with numerical programmed control."” Malova, S. M., and
Semko, A+ N. In book: "Avicmatizirovamnyye sistemy upravleniya.” Khar'kov,
1981, No 3, pp 199-201, Collection of scientific works., Xbar'kov Aviation
Institute. (Input from GPNTB).

681.3,06
"Specialized and branch fund of algorithms and programs." Dashkieva, Yee V.,
and Novoseletskaya, M. S. Moscow, 1981, 14 pages. {TS-3, ASU)., TeNIITEI~-
priborostroyeniya, Survey Infommation, No 21,

681,3,066
"Comparative classification of systems of interactive debugging." Gol'dberg,
A. P. In book: "Progressivnaya tekhmika proyektirovaniya programmnykh sis-
tem obrabotki dannykh" (Progressive.Technology for Planning Programmed Iata
Processing Systems). . TsNIITY, Minsk, 1980, pp 25-38.

681.3.015
"Structurization of LPR-computer interaction during solution of planning tasks
of optimization." Bordonosenko, V. A., and Grebal'skiy, S. Z. VOPROSY RAIIO~
ELEKTRONJKI. SERIYA ASU,.1980, No 3, pp 80-83. Bibiiography;cp: 83 (3 items}icr.
Scientific=Technical Collection.
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- ' 686,

687.

688,
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68103-06:556.21
"Universal program to solve the two-dimensional stationary problem of thermal
conductivity for assemblies of electronic instruments." Bleyvas, I. M«y
Zhbanov, A. I., Kosheyev, V. S., and Shevtsov, V. N. ELEKTRONNAYA TEKHNIKA.
SERIYA 1. ELEKTRONIKA SVCh, 1980, No 12, p 61, Scientific-Technical Col-
lection, TsNII "Elektronika".

681,3.06

"Formation of a package of applied programs for construction of mathematical
models of objects of plamning." Lebedovskiy, M. S., Fomin, K. B., and Shishkov,
B, A, In book: "Sovershenstvovaniye protsessov mekhanizatsiii sboronnykh i
i montazhnykh rabot v svete resheniy XXVI s"yezda KPSS., Materialy kratko-
srochnogo seminara 22-23 sent. L." (Improvement of the processes of mechani-
zation of assembly and installation work in the light of resolutions of the
25th P Congress, Materials of the short seminar of 22-23 September,
Leningrad),, 1981, pp 22-26, "Znaniye" Society, Leningrad, organized by
LINTP, Bibliography, p 26 (5 items). (Input from GPNTB).

' 68103.063621.372.8
"Operation of complexes of programs for modelling band and wave gaiides." Lap=-

shin, V, I., Bolotnova, S, N.,, Timofeyeva, N. G., et 2l, OBMEN OPYTOM V RADIO-
PROMYSHLENNOSTI, 1981, Nos 2-3, pp 61-62, ill, NIIEIR.

See also Nos 611, 716, 726, 729, 730, 736

AJ5.

690.

691,

692,

693.

A.T.

694,

695.

COMPUTERS

681.3-185.4
"The high-capacity AS/9000 computer.” Kamenetskiy, L. Me RADIOELEKTRONIKA
7A RUBEZHOM, 1981, No 7, pp 9-10, Information Bulletin, NIIEIR.

681,3—181.48
"Small computers for economic calculations." Men'shikova, L, A. IZMEHRENIYA,
KONTROL', AVTOMATIZATSIYA, 1981, No 2, pp 53=56. Bibliography, p 56 (15 items).
Scientific-Technical Abstract Collection. TsNIITEIpriborostroyeniya.

681.3
"The 'Elektronika NTs-80-01' single-plate computer.” Borshenko, Yu. I.,
Dshkhlmy'an., V. Lo, otmkhov’ Yu. Lo’ POlikanov, M. Fc' and. Yakovlev' V. AO
ELEKTRONNAYA PROMYSHLENNOST'. No 1, pp 50-53. Scientific-Technical Collec=-
tion. TsNII "Elektronika",

681,3=16" 4
"Coupling of the 'Elektronika NTs-0ZD' micro-computer with an ASVT-M object."
Vashutin, V. G., Rogozhin, V, V., and Chestneyshin, V. P.  ELEKTRONNAYA PRO-
MYSHLENNOST', 1981, No 1, p 60. Scientific-Technical Collection., TsNII
"lektronika',

ELEMENTARY DESIGN BASE OF COMPUTERS

621.3.049,771
"Analyzer of logical states and time diagreams."” Shliomovich, Ye. M. VOPROSY
RADIOELEKTRONIKI., SERIYA EVT, 19681, No 2, pp 69-83, ill, Scientific~Tech=
nical Collection. The GSA107 analyzer of logical states and time diagrams
is intended to assure performance of work on the creation of new digital com-
puter hardware using integrated circuits with a transistor-transistor logic.

621.3.049.771
"Large-scale integrated circuits on current keys." Barinov, V. V., and Skvira,
A, V. ZARUBEZHNAYA ELEKTRONNAYA TEKHNIKA, 1980, No 7, pp 3-113, Biblio-
graphy, pp 106-113 (270 items),  TsNII "Elektronika",
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A.8,
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699.

700,

A.8.2,

701,

702,

703,

704.

705.

706,
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681-332.3:681.3001
"The use of logical analyzers to search for defects in data processing sys-
tems." Mamonov N, D, VOPROSY RADIOELEKTRONIKI. SERIYA EVT, 1981, No 2,
pp 84-94, ill, Bibliography, pp. 92,94 (6 items), Séléentific~Technical Collec-
tion,

621.382.8.019.3
"Method of constructing diagnostic models of analog hibrid integrated micro-
assemblies." Voyevodskaya, M. G., Teibukov, V. K., and Yakovlev, A, F.
TEKHNIKA SREDSTV SVUAZO? SEROUA TELJMOLA TELEVIDENIYA, 1981, Mp 2. %% 90-94.
Bibliography, p 94 (6 items). Scientific-Technical Collection. TsOONTI "Ekos".

COMPUTER UNITS

General Questions

681.3
"System of modeling digital devices with models of elements and signals of dif-
ferent degrees of adequacy." Leont'yev, K. P, OVMWN OPYTOM V RADIOPROMYSH=
LENNOSTI, 1981, Nos 2-3, pp 45-49. NIIEIR.

681,3,06:658.512,2
"Control of a system of functional-logical planning of digital equipment.”
Barnaulov, Yu. M., Borisov, I. G., and Nefelova, S. Ye. OBMEN OPYTOM V
RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 49=51. NIIEIR.

Equipment for Primary Preparation and Input-Output of Information .
681+327.132621.38243
"Analysis of the speed of the basic cell of a KMIP tramnsistorized reading
amplifier." Grigor'yev, N. Ge., and Salgus, K. K. ELEKTRONNAYA TEKHNIKA.
SERIYA 10, MIKROELEKTRONNYYE USTROYSTVA, 1981, No 1, pp 7-10. Bibliography,
p 10 (3 items). Scientific-Technical Collection.

6814306
"Interactive input of data in a system of automated planning.” Urobushkin,
Ve I., Gundina, N. I., and Khokhlova, I. Se OBMEN OPYTOM V RADIOPROMYSHLEN-
NOSTI, 1981, Mps 2-3, , pp 171-172. NIIEIR.

681,327:658.512
"Use of a group point of data preparation in systems of automated planning,”
Petukh, I, P., Kalugina, V. V., and Rogul'kina, V. D, OBMEN OPYTOM V RATIO~-
PROMYSHLENNOSTI, 1981, Nos 2-3, pp 85-86. NIIEIR.

. 681.327
"Method of starting data input during automated plenning." Mil'ner, F. G.
OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, No 7, pp 17-20. Bibliography,
p 20 (9 items), NIIEIR.

681.327.2
“Multifunctional input-output device," Grekovich, A. V., Korobko, N. N., and
Azhironok, N. V. OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 173-
174. NIIEIR.

681.327.2
"Organization of input of starting information into SAPR "Teklmolog'." Mil'ner,
Fe Ge, Nikiforov, S. P., and Polevnikova, V. To OBMEN OPYTOM V RARIOPROMYSH-
LENNOSTI, 1981, Nos 2-3, pp 76=78. NIIEIR.
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107,

708,

A.863.

710.

T11.

T13.

T14.

A.8.4.

T15.

716,

7.

FOR OFFICIAL USE ONLY

681.324.072.3
"Pechnical realization of multiplication method of information input into a
process control computer complex from pneumatic pickups." Yashin, V. A.,
Grenaderov, Yu. M., Durayev, V. I., and Gumenchuk, V. P. KHIMICHESKAYA PRO-
MYSHLENNOST'. SERIYA AVTOMATIZATSIYA KHIMICHESKIKH PROIZVOISTV, 1981, No 4,
pp 28-30., Bibliography, p 30 (5 items). Scientific-Technical Abstract Col=
lection. NIITEKhIM. (Input from GPNTB)..

681.3%27.2
"Device for output on an oscillograph of graphic information from a computer."
Saakyan, Ge. B., and Khachatryan, Ge G, OBMEN OPYTOM V RADIOPROMYSHLENNOSTI,
1981, Nos 2-3, pp 175-176. NIIEIR.

PROCESSORS AND PERIPHERAL-~CONTROL.ZEVICES

68143406
"Model of a hardware-software complex for coupling shared multicomputer centers."
Ryazantsev, O. V., Cherkasov, Yu. N., and Zaigulashvili, B, G. ELEKTRONNAYA
TEKENIKA, SERTYA 9, Ekonomika i sistemy upravleniya, 1981, No 2, pp 38-41.
Bibliography, p 41 (3 items). Scientific-Technical Collectimn. NIIEIR.,

621.3.049077:68103
"Single-crystal keyboard controller."” Blokh, Ye. M., Bodashkov, K. B., and
Pankin, V. Ye. ELEKTRONNA PROMYSHLERNOST', 1981, No 1, pp 38-40. Scientific=
Technical Collection. NIIEIR. Intended as_device for control of keyboards of
manual data input into computers.

681,3-~181,48
"Coupling of 'Elektronika-100I' mini-computer with YeS computers." Anishkevich,
N. N., Zhelezko, B. A., and Pikhun, V. N.  ELEXTRONNAYA TEKHNIKA, SERIYA 9.
EKONOMIKA I SISTEMY UPRAVLENIYA, 1981, No 1, pp 22~-23, Bibliography, p 23 (5
items). Scientific-Technical Collection. TsNII "Elek tronika",

681,327.8
"Device for coupling the YeS7052 graph plotter with the BESM-6 cp,iter/"
Namnkin, Ve So' ' Shipilov, Se V., Burov’ L. Bo, et al. ORMEN OPYTOM V RADIO-
PROMYSHLENNOSTT, 1981, Nos 2=3, pp 177-179. NIIEIR.

MICROPROCESSORS

"Main-line adapter for organization of multi~-magnet complexes on the basis of
micro-computers." Bychkov, Ye. V., and Sirenko, Ve Ge ELEKTRONNAYA PROMYSH-
LENNOST', 1981, No 1, pp 55=57. Scientific-Technical Collection, TsNII "Elek=-
tronika",.

681.327.2
"Creation of a data base for micro-computers." Moscow, 1981, 3 pages. Opera=
tive Information. TsNIITEIpiborostroyeniya, No 50.

6681434001.891.57
"Procedure for automating the structural stage of plamning micfoprocessor
Sy'stemS." Nestemhuk, Y. Fo' Efimov, S. So’ and G‘il" V. To In bOOk: AV’I’O-
MATIZIROVANNYYE SISTEMY UPRAVLENIYA®, Khar'kov, 1981, No 3, pp 9-11l. Col-
lection of Scientific Works. Khar'kov Aviation Institute. (Input from GPNTB).
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621.3.049.77:681.3
719, "Micro-calculator based on a single-crystal micro-computer.” Yegorova, Yu.
I., Kuznetsov, Ye, Yu., Lemko, L. M., and Minkin, L, K, ELEKTRONNAYA PROMYSH-
LENNOST", 1981, No 1, pp 40-44. Scientific-Technical Collection. TsNII 'Elek-
tronika", The "Elektronika B3-36" microcalculator.

681,325,465
720, "Module of processor of the micro-computer 'Ejektronika NTs-5T'."Kazantsev,P. N,,
Kornev, M, D,Mamayev, Zh, Aoy and Sokol, Yu. M. ELEXTRONNAYA PROMYSHLENNOST',
1981, No 1, pp 47-50. Scientific-Techrnical Collection. TsNII "Elektronika",

681,325.5—181.4
722, "New INTEL developments."” Operative Information. TsNIITEIpriborostroyeniya,
No 58. Microprocessors of the ARKh family and micro-computers with a new
architecture.

861,3--181,48
726, *"Software of micro-computers for individual use." Belyayev, Ye. Ge, Borob'yev,
Se B., Petrovskiy, V/ S., and Khokhloc, M, M, ELEKTRONNAYA PROMYSHLENNOST!,
1981, No 1, pp 61-62., Scientific-Technical Collection, TsNII "Elektronika",

681.32505"181-4
727« "Microprocessor system planning." Ivannikov, A, D., and Starykh, A, V.
ZARUBEZHNAYA ELEKTRONNAYA TEKHNIKI, 1980, No 11, pp 3=99, TsNII "Elektronika",

6814325.65:62163.049.77
728, "System of complex standardization and wmification of microprocessor means of
computer technology." Vasenkov, A, A. ELEKTRONNAYA PROMYSHLENNOST!, 1981,
No 1, pp 3-7. Bibliography, p 7 (6 items). Scientific-Technical Collection.
TsNII "Elektronika',. .

729, "3ystemsa$ dévelopment of debugging and documentation of programs for micro-
computers." Litavrin, A, A., and Radziyevskiy, G. P, ELEKTRONNA PROMYSH-
LENNOST', 1981, No 1, pp 65-66, Scientific-Technical Collection. TsNII
"Elektronika',

681,3,06
730 "Means of programming 'Elektronika NTs' microcomputers on the basis of assem=
bler language," Savel'ichev, V. A, ELEKTRONNAYA PROMYSHLENNOST', 1981, No
1, pp 6264, Scientific=Technical Collection. TsNII "Elektronika",

See also Nos 618, 654, 672, 734, 751, 755, T64, 769, T84.

A.8,5. STORAGE UNITS

681,327,634
731. "Production and recording of data in a floppy disk storage."” Kolodochkin, M.
Ve, and Pavlov, A, M. VOPROSY RADICELEKTRONIKI., SERIYA EVT, 1981, No 2, pp
51=56., Scientific=Techhical Collection.

681.327/681.5
752. "Long-term analog storage device for systems of automation." Shevchenko, I. P.
AVIOMATIZATSIYA I KONTROL'NO-IZMERITEL'NYYE PRIBORY V NEFTEPERERABATYVAYUSHCHEY
I NEFTEKHIMICHESKOY PROMYSHLENNOSTT," 1981, Mp 3. %% ;5-;7/ Scientific~Techni~
cal Collection. TsNIIEneftekhim,
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681,327
733« "Construction of storage units of small informatiorn capacity on I°L elements."
Koshkin, V, V., and Chenidbayev, Be A, In book: "Elektronnyye ustroystva i
tochnyy pribory" (Electronic Devices and Precision Instruments), Alma-Ata,
1980, pp 30-96. Bibliography, p 96 (4 items), Intervuz Collection of Scien-
tific Works, Kazakh Polytechnic Institute. (Input from GPNTB).

681,327.2
734, "Use of dynamic main storages in microprocessor systems." Kozevich, O. P.,
Kupriyanenko, V. M.. Katopta, Ye., Ye. VOPROSY RADIOELEKTRONIKI. SERIYA EVT,
1981, No 2, pp 64-68, Scientific-Technical Collection.

681,327.6
735« "Method of correcting errors of the address channel of a main memory." Niki-
forov, V. V., and Dolya, A. D, VP3EPSU RADOPE:ELTRPMOLO/ Seriya evt, 1980D§
No 13, pp 119-123, Bibliography, p 123 (5 itema). Scientific~Technical Col-
lection.

681.325.3.6
736 « "Method of coding information for magnetic recording with enhanced density."
Khlopotin, V. S. VOPROSY RADIOELEKTRONIKI. SERIYA EVT, 1981, No 2, pp 57~62.
Scientific-Technical Collection.

See also Nos 643, 747

A.8.Te Other Computer Assemblies and Elements

681433542
737. "Analog-digital converter with automatic zero correction." Sysoyev, V. D.,
Grigorovich, V. I., and Volkov, A. G OBMEN OPYTOM V RADIOPROMYSHLENNOSTI,
1981, No 7, pp 74-75, ill.. NIIEIR,

621,3184435.3
758, "Operational amplifier in hybrid-film execution.®” Bazin, A, A. In book:
"Mikr oelektronika v elektroizmeritel'noy tekhmike" (Microelectronics in Elec-
tric Measurement Techrology). Trudy VNIIEP, Leningrad, 1980, pp 43-47, ill.
The KMP81TUL6 high-sensitivity operational amplifier is intended for for
measurement and computational equipment.

681.325,36
739, "Use of generators of random numers of continuous variables for YeS computers."
Lyubertsy, 1981, 4 pages. Information sheet. Branch of GOSINTI, No 38, Ser-
ies 1303,04. (Input from GPNTB).

A.9. APPLICATIONS OF COMPUTERS

681 3,01:621 3,738
742. "“Automation of selection of an optimem data processing system." Xorinevskiy,
- L. Vey Kul'ba, V. V., Nul', I. A., and Pelikhov, V. P,  ELEKTRUNNAYA TEKHNIKA.
SERIYA 9. EKONOMIKA I SISTEMY UPRAVLENIYA, 1981, No 1, pp 23-25. Scientifice
Technical Collection, TsNII "Elektronika",

681.3
control unit." Ginz-

OBMEN OPYTOM V RADIO-

T44. “iutomatior of iggut date tign for pxlufin
PROMYSHLENNOSTI, 1981, Nos 2-3, pp 57-58. NIIEIR.
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145.

746,

147,

750.

751,

7524

753,

754

755

756.

681,3262143.,049.75.001,63
" Automation of the planning of uhf plates." Polgurskaya, Z. M., and Chibisov,
V. Fo OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 32=-34. NIIEIR.

658.012,122
"Automated system for diagnosis of heat-stable objects on the basis of the
contzol comples M6000." Lysenko, E. V., Artemenko, M, I., and Kononenko, Se V.
In book: "Avtomatizirovannyye sistemy upravleniya." Xhar'kov, 1981, No 3, pp
171-174. Collection of Scientific Works, Khar'kov Aviation Institute. (input
from GPNTB),

621,382:681,3
Automated system of ROM control based on micro-computer." Petrovskiy, V. S.,
and Sidorin, V., S. ELEKTRONNAYA PROMYSHLENNOST', 1981, No 1, pp 87-88.
Scientific=Technical Collection. TsNII "Elektronika".

681,3:657.47
"Questions of machine processing of accounting and statistical reports."
Bolotina, Ye, Kh., and Dopayeva, M. D, ELEKTRONNAYS TEKHNIKA. SERIYA 9.
FKONOMIKA I SISTEMY UPRAVLENIYA, 1981, No2, pp 16=18, Scientific=Technical
Collection. TsNII "Elektronika",

68143==181,4.004
"Questions of organization of multi-machine systems." Sidorov, V. D., and
Starovoitov, A, Vo ELEKTRONNAYA PROMYSHLENNOST'', 1981, No 1, pp 57-59. Sci-
entific-Technical Collection. TsNII "Elektronika".

681.3,015
"Interaction with the computer in tasks of electronic circuit planning,”
Kucherov, V. Ya., Sokolova, L. F., and Yurevich, S. A. ELEKTRONNAYA TEXHNIKA.
SERIAY 9. EKONOMICA I SISTEMY UPRAVLENIYA, 1981, No2, pp 22-24, Bibliography,
P 24 (3 items). Scientific=-Technical Collection. TsNII "Elektronika',

621.70077368103
"The question of investigating the dynamics of multiconnected systems for con=-
trol of work by means of digital computers." Dovbnya, N. M., and Yurevich,
Ye. I. In book: "Robototekhnika" (Robot Engineering). Intervuz Collection
No 3. Leningrad Polytechnic Institute, Leningrad, 1981, pp 27-33., Biblio=
graphy, p 33 (4 items). (Input from GPNTB).

681.327+2
"The question of calculating the radius of an opening obtained during the re=-
cording of information in an optical storage."” Butayev, M., M., Vashkevich,
N. P., and Krasnov, G. I. VOPROSY RADIOELEKTRNIKI. SERIYA EVT, 1980, No 13,
pp 124-126, Bibliography, p 126 (8 items).

6810354001:681-325-5
"Correction of the systematic error of analog-digital systems of data process-
ing by means of a microprncessor." Vlasova, V. V., Konikov, A, I., Mazov, I,
N., and Moguyeva, O, V. VOPROSY RADIOELEKTRONIKI. SERIYA EVT, 1981, No 2, pp
23-33, i1l. Bibliography, p 32 (3 items).

681.3.063621.396.60001057
"Macromodelling in an automated system for the functional designing of radio=-

electronic devices," Benenson, Z. M., Il'in, L. K., Kravchenko, S. V., &t7al.
OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp139-143. Bibliography,
p 132 (9 items). NIIEIR.
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758,

759,

760.

763,

762,

763.

764.

765.
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621,396.67
"Mathematical models of antenna arr~vs and methods of their numerical redli-
zation." Gostyukhin, V. L., Grine.., K. I., Klimachev, K. G., and Trusov, V.
N. IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEIENIY SSSR. RADIOELEKTRONIKA,. 1981,
No 6, pp 15-26, ill, Bibliography, pp 26-27 (40 items), With the use of com-
puters. :

622.7368105
"Method of machine modelling and analysis of linear resonance circuits with a
high quality factor.® Sukhov, D, M, OBMEN OPYTOM V RADIOPROMYSHLENNOSTI,
1981, Nos 2-3, pp 135-136. NIIEIR.

622.7368105
"Method of digital computer modelling of the process of flotation." Chumak,
S. No In book: "Sistemy i sredstva kontrolya i upravleniya" (Systems and
Means of Monitoring and Control), 1980, No 2, pp 20-28, Thematic Collection
of Scientific Works, VNIKI "Tsvetmetavtomatika"., Bibliography, p 28 (5 items).
(input from GPNTB).

658,152/261 [658.711.2:681,3.06/
"Procedure of rational distribution of capital investments among territorial
organs of Gossnab USSR by means of computer." Korzhan, I. I., Lorocjmolpva.
A. P., Kudinova, I. N., and Pavlikhina, L. P. Material'no-tekhnicheskoye
snabzheniye. Series 4. Application of mathematical methods, computer tech-
nology and office equipment in material equipment supply. Scientific-Tech=-
nicla Abstract Collection. TsNIITEIMS, 19681, No 7, pp 3=4. (Input from GPNTB).

681.3,004:658,512
""Models for solving problems in automated plamning systems." Mil'mner, F. G.,
and Titov, A. M, OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 86-
87. NIIEIR.

621,3.049.771.14
"Modelling and calculation of functionally integrated elements of a large-scale
integrated circuit." Vekshina, Ye. V., and Fursin, G. I. ZARUBEZHNAYA
ELEKTRONNAYA TEKHNIKA, 1680, No 5, pp 3-52. Bibliography, pp 51-52 (60 items).
TsNII "Elektronika",

621,9.06-=529
"The sole possibility of automating the registration of information with sub-
sequent processing on a digital computer." Vartanyan, V. M., Fed'ko, V. D.,
and Shashkova, T. F. In book: "Aviomatizirovamnye sistemy upravlieniya", 19813,
No 3, pp 146-148. Collection of Scientific Works. Khar'kov Aviation Insti-
tute. (Input from GPNTB).

68343.04
"Operative systems of numerical progrmmed control on microporcessor techno-
logy for lathes and milling machines." Rozhanskiy, Yu. Z., Tokmakov, V. V.,
Khorlov, V. K., and Chermetsov, S. A, OBMEN OPYTOV V RADIOPROMYSHLENNOSTI,
1981, No 8, pp 34-36, ill, NIIEIR.

. 621,9-=529
ngoftware for completely automated machine shop.'!  Yevetifeyev, A. P., and Kho-
dosovtseva, E, Vo OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, No 8, pp 9-1l.
Bibliography, p 11 (13 items), . NIIEIR. Completely automated machine shop
with use of a shop computer, °
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766,

767.

768.

769;

170.

111

1172,

173,

116

117

178.

658.5123681,.3.004

"Organization of information retrieval in the SAPR (Automated Design System)
'Tekhnolog'." Vil'chinskiy, I. G., Mil'ner, F. G., and Pekarskaya, T. V.
OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 78-80. NIIEIR.

62103.049075.001.633681o3
"Distinctive features of machine planning of fine-wire installation plates."
Grekovich, A, V., Fedorov, N. A., and Avdeyev, A. F. OBMEN OPYTOM V RADIOPRO-
MYSHLENNOSTI, 1981, Nos 2-3, pp 26-27. NIIEIR.

681,325.65
"Application of microprocessors in micro-computers for radiometric data pro-
cessing." Kuznetsov, V. B., Temnik, A. K., and Chekalin, A. S. ELEKTRONNAYA
PROMYSHLENNOST, 1981, No 1, pp 53=55. Bibliography, p 55 (4 items). Scien-
tific=-Technical Collection. TsNII *"Elektronika",

681.3-—181.483622.69204
"aApplication of micro-computers in the system of control of a pumping station
of a main oil pipeline,' Bogdanov, K. S., and Prokhorov, B, Me NEFTYANAYA
PROMYSHLENNOST', SERIYA AVTOMATIZATSIYA I TELEMEKHANIZATSIYA NEFTYANOY PRO-
MYSHLENNOSTI, 1981, No 6, pp 10-14. Abstract Scientific-Technical Collection,
VNIIOENG.

621-9-—529:6210396060002
"Application of computer in grouping of radioelectronic devices in machining
production." Terekhov, V. I., and Shelekhov, V. D. OBMEN OPYTOM V RADIOPRO-
MYSHLENNOSTI, 1981, No 8, pp 12-13, Bibliography, p 13 (4 items). NIIEIR.

681.3.06
"Principles of the autcmation of the planning and manufacture of functional
devices on artificial surface waves." Maleyev, Ye. I., Dukovskiy, Gs V., and
Dubovitskiy, Ve Fo OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp
110-111. Bibliography, p 111 (4 items). NIIEIR.

68143,06:621.396,6.001.63
“Principles of the functioning of a subsystem for automation of circuit plan=-
ning of digital devices and systems." Gurvich, Ye. I., Krapchin, A, I., and
Urobushkin, V. I, OBMEN OPYTOM V RADIOPROMYSLENNOSTI, 1981, Nos 2-3, pp 16-
20, NIIEIR.

681.3.06:6210396.60001a63
"Prediction of error in production on the basis of a dynamic model."  Shurgin,
Yu. P, ELEKTRONNAYA TEKHNIKA. SERIYA 9, EKONOMIKA I SISTEMY UPRAVLENIYA,
1981, No 1, pp 7-10. Bibliography, p 10 (12 items). Scientific-Technical Col-
lection, TsNII "Elektronika".

68143.06:621.3,049.75
"Planning multilayered printing plates on YeS computer hardware."  Abramov,
A, T., Bogdanov, V. P,, et al.  OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, «
Nos 2-3, pp 12-14.

681.33621,372
"Planning band filters on a surface~active agent by means of an ARM=-RO5 auto-
mated working place." Kuzyk, Z. V., Vasilina, Z. S., and Grishchuk, S. A.
OBMEN OPYTOM V RADIOPROMYSHIENNOSTI, 1981, Nos 2-3, pp 62-65, ill, NIIEIR.

68143.004:658,512
"Planning technological equipment using a complex of YeS computer and ARM-M
hardware." Plyuta, V. Ye., Kochagov, F, F., and Derman, V. S. OBMEN OPYTOM V
RADIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 87-91. Bibliography, p 91 (5 items).
NIIEIR.
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[62-=758.1.001,63:658,52/:681.3
"Planning of panels for the automation of technological processes by means of
computer." Gal'chenko, O. N., and Stukaya, Ae Te OBMEN OPYTOM V RADIOPROMYSH-
LENNOSTI, 1981, Nos 2-3, pp 27-31. NIIEIR.

68103001:65803
"Development and realization of engineer-technologist interaction with auto=
mated workplace facilities." Titov, A, M., Rutkevich, M. V., and Mil'ner, F.
G. OBMEN OPYTOM V RADIOPROMYSHLENNOSTI, 1981, No 7, pp 16-18, NIIEIR.

681.3,06:658,512
"Matching os systems of logical and technical planning." Barnaulov, Yu. M.,
Berdyshev, V. A., Zhuk, Ye. F., et al, OIMEN OPYTOM V RADIOPROMYSHLENNOSTI,
1981, Nos 2-3, pp 114-117. NIIEIR.

621,317
"Improvement of metrological characteristics of measurement- devices on the
basis of built-in microprocessor systems." Glukhimchuk, M. I. MEKHANIZATSIYA
I AVIOMATIZATSIYA UPRAVLENIYA, 1981, No 3, pp 52-55. Scientific Production
Collection, UKXNIINTI. The authors present the results of application of the
systems approach to improve the metrological characteristics of one of the most
universal and complex peripherals--analyzers of spectra of electrical signals.

681.33621,396.6
"Standardization of schematic solutions in automated planning of digital equip-
ment," Petaychuk, A, N., and Khodakov, A. V. OBMEN OPYTOM V RADIOPROMYSH-
LENNOSTI, , 1981, Nos 2-3, pp 158=159., NIIEIR.

681.3.,06:658.512
"Data control in sutomated plamning systems.,: Markarov, Yu. K., and Tkachev,
D B. ORMEN OPYTOM V RAIIOPROMYSHLENNOSTI, 1981, Nos 2-3, pp 102-103. NIIEIR

621,9,06—-529

"Device for numerical programmed control." Latyshev, A, N., Rozhanskiy, Yu.
Z., Dymskiy, V. P., Bolonkin, V. A., and Zimin, V. N, OBMEN OPYTOM V RADIO-
PROMYSHLENNOSTI, 1981, No 8, pp 36-38., NIIEIR. The device was createdoon
the basis of the "Elektronika=-60" computer.

621,3,032,269,.1
"Formation of intensive multijet electronic fluxés with low-voltage network
control," Il'uisjom. V/ D., Galitskaya, I. I., Bleyvas, I. M., et al, ELEK-
TRONNAYA TEKHNIKA, SERIYA 1. ELEKTRONIKA SVCh, 1980, No 12, pp 19~24. Sci=
entific~Technical Collection. TsNII "Elektronika". It is shown that structures
of a multijet electronic flux selected on the basis of the balance of Coulomb
forces make it possible to select on a computer an electron beam forming the
multijet flow by traditional methods of two-dimensional analysise.

[55"66/:65.012,2
"Economic-mathematical model of five~year planning of geological survey work
for oil and gas under the conditions of Western Siberia." Alekseyev, Ye. Ya.
In book: "Avtomatizirovannaya sistema upravleniya protsessom razvedki mesto-
rozhdeniy uglevodov Tyumen'? (Automated System for Control of the Process of
Surveying the Tyumen' Hydrocarbcn Deposits), 1980, No 154, pp 3-19. Trudy
Zapadnaya Sibirskaya NIGNI. Bibliography, p 19 (3 itemss. Planning on the
basis of use of computers. (Input from GPNTB).
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681.325.65
791. '"Electronic lock with use of a microprocessor.”" Bobrov, A. A.,

Yegorov, N. I. and Medvedev, A. V. ELEKTRONNAYA PROMYSHLENNOST', 1981,
No 1, pp 46-47. Scientific-Technical Collection. TsNII "Elektronika",
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POWER SYSTEM AUTOMATIC EQUIPMENT SEMICONDUCTOR ELEMENTS

Moscow POLUPROVODNIKOVYYE ELEMENTY AVTOMATICHESKIKH USTROYSTV ENERGOSISTEM in
Russian 1981 (signed to press 18 Apr 81) pp 2-4, 6-7, 405-407

[Annotation, excerpts from foreword and introduction, and table of contents from
. book "Power System Automatic Equipment Semiconductor Elements", by Nikolay Il'ich
Ovcharenko, Energoizdat, 12,000 copies, 408 pages]

[Excerpts] In this book the operating principles are discussed, as well as methods
of technical implementation of analog and some digital semiconductor functional
elements of the measuring portion of relay protection, automatic emergency warning,
automatic regulation and remote control equipment.

Elements are classified on the basis of operations on signals performed in automatic
equipment in. the process of obtaining, transferring, processing, using and repre-
senting data.

- This book is intended for engineers involved in designing and servicing automatic
equipment and automatic control systems and can be of interest to graduate students
and students specializing in electric power.

Functional elements of the measuring portion of electric power system automatic

control and protection equipment and their characteristics are digcussed in this

book. The results are presented of a number of studies relating to the development

: of functional elements and continuously operating and relay-controlled measuring
elements carried out at MEL's [Moscow Power Engineering Institute] department of
automation and relay protection by the author or together with V.G. Doroguntsev,
V.V. Budkin, E.I. Bass, R.V. Temkina and graduate students Yu.A. Len'kov, A.M.
Chukhin et al. The author is grateful to these comrades for their scientific co-
operation and the possibility presented of publishing individual data.

The author wishes to express his gratitude also to the reviewer, Doctor of Techni-

cal Sciences Professor V.L. Benin, for his valuable comments on the manuscript,
which have helped to improve it.
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The author will be very grateful to readers wha foxward their comments on this
book and requests that they be sent ta the address of Energaizdat: 11314,
Moscow, M-114, Shlyuzovaya nab., 10.'

The measuring section has certain features occasiened by the specific nature of
the process of producing and distributing electric power, in particular, by the
danger of catastrophic consequences of tardy and faulty operation of automatic
equipment. Therefore, the measuring section must be characterized by high techni-
cal perfection.

The measuring section should, as a rule, be practically inertialess. The time of
its operation should not exceed the duration of a single mains frequency cycle.
Therefore, opportunities for "storing" information in the formation of signals by
statistical processing of many realizations of a random process requiring time are
excluded. The measuring section of the automatic equipment for controlling the
process of producing and distributing electric power must generate the proper signal
in practically a single realization of the random process carrying the information,
which requires use of the appropriate operating principles and makes the technical
implementation of this section exceptionally difficult.

Requirements for the measuring section of automatic equipment have become ever
stricter as electric power engineering has developed and the USSR Unified Energy
System (YeES SSSR) has been created. Therefore, the measuring section of automatic
equipment for controlling the process of producing and distributing electric power
should be implemented on the basis of the latest scientific and engineering achieve-
ments of information technology.

Under conditions of modern scientific and technical progress hardware for the im-
plementation of automatic control equipment is being developed and improved extreme-
ly rapidly. The development of semiconductor hardware is the principal trend.
Integrated semiconductor functional elements represent today's level of the develop-
ment of information hardware.
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