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PURPOSE -

The digital computer "Minsk-2" is a éemi-conductor‘data
processing system. The machine is a genersal-purpose computer,
| éince it can be used for a wide range of pfoblems arising in
business, science and technology. The modular construction of
the computer which permits changing its units as desired makes
it ﬁossible to meet individual requirements of the Users and
rénders the computer highlj suitable for various applications.
In the business field, the computer can be used for the
_following purposes-‘
‘calculation of wages and salaries and making of pay-sheeta.
'accounting.
'stock~taking,
production planning;
compilation of summary specifications;
obtimalized transportation planningi
statistical analysis and solution of other economic pro-
blems. | |
In science and technology, the computer_has the fo}lowing
applications: ‘ '
matrix operatidns;
eolﬁtion of sets of algebraic equations;
solution of sets of differential equations;
calculation of electric and magnetic fields;
calculation of power networks;

calculation of transformers, rectifiers and filters;

3 ' ' mmws !
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~-nuclear processes in nuclear reactore

gns and many ‘others.

study of thermo
calculation of complex mechanism ‘desi

Dever51fied uses of the "Minsk—Z" computer are made possi-

. ,3 5

ble by the following parameters: . -
St coie

sufficiently high computation speed (the average of 5-6

thousand operations per - .86C. )}
rage capacity (4 or 8 thousand

pacity (from 400 to 1.6 million

large internal sto pumbers)

large external storage c8&

numbers); .
floating-point and fixed—point operation.

ability.to process’ alphanumeric data;

large set of input and output devices and ths possibility

of simultaneous operation of the output devices during computa-

programme-in serruption mechanism is jncluded in the

tion (a
machine);
exoellent programming facilities;

comparatively emoll dimensionsj

high reliability of the system.

COMPONENTS
The "Minsk-2" digital computer consists of the foilowing
basic compooents:
central control deskj

photoelectrio tape readers}

ch incorporates an arithmetic unit and :

central computer whi

a control unity .
S . !
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- internal store of the cOmputer (4096 words)
magnetic tape external store (400 thousand words);

high~speed digital printer (employs a ?0 mm—wide tape);

2 output paper tape punch unita"

device for punching initial data on a tape;

document printing unit (a paper roll, 215 mm wide, ia used).

SHORT DESCRIPTION OF BASIC COMPONENTS ‘

The.éeﬁtral control deék is designed'for starting the
programme with eubsequent‘COntrol over its execution, manual
input of a small amount of data and monitoring computer Opera—
tion. An 1mportant advantage of the control desk whica consi-
derably facilitates the operator's task is the indlcation of
the contents of the main registers in the form of octonary |
numbers and display boards "READY" (TOTOBHOCTD ), "OFERATION
MODE" (PEXMM PABOTH ) and "CAUSE OF STOP" ( IPMYAHA OCTAHOBA ).

The indication and manual control elements are designed and
painted so as to decrease operator's fatigue and minimize there-
by his operation errdrs. An impbrtant new feature of the com=-
puter is also sound indication, as an experienced operator can
"follow" the process of programme execution by the noise.pro—
duced by the machine . Special controls for selected stop of
the computer: "INSTRUCTION" ( KOMAHAA ), "WRITING" ( 3ATMCB ),
"READING" ( YTEHUE ) facilitate progremme debugging and reduce
the debugging time. |

The photoelectric tape reader is intended for input in

the computer of instructions and initial information represent-

5
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"ed in the "Minsk-2" dlgital code and also alphanumeric infor-

mation in the 2d International’ Telegraph code. Input of alpha-
numeric information enhances the efficiency of the computer in
solving different problems in the fields of economic planniné.
Digital information can be read into the machine both in the
octonary and decimal codes. Information is read into the com~
puter in blocks which makes it easy %o correct or supplement
jnformation on the punched tape as desired. The input opera-
tion is monitored by automatic calculation of the check sums
of the material put into the machine. The input speed is 800

lines per sec.

The central computer consists of a t hree-register parallel

binary arithmetic unit and a central control unit., The arith-
metic unit can perform both floating-point and fixed-point

operations, The basic time characteristics of the arithmetic

unit are as follows:

shift by one digit - 4 microsec.
fixed-point addition - 12 microsec.
floating-point addition -~ 72 microsec.

fixed-point or floating-point
multiplication ' ' - 200 microsec.
fixed~-point or floating-point division - 624 microsec.
Multiplication is performed by the "maltiplication by

2 digits" method which greatly reduces multiplication tinme.

If desired, the product can be obtained with a double number

of digits. The results may be either rounded~of £ or not.

6
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‘The central contirol unit coordinates the operation of

individual units of the computer and controls the sequence of-
instruction execution. A special "prdgramme-interruptioh" unit
18 provided which makes it possible to print or punch output
jnformation without interrupting the -computation process - -

a feature especially important in solving economic planning
problems. . ‘

The arithmetic unit adder is used as the instruction re-
gister of the central control unit which makes the computer
more compact. Central control is effected as a definite sequ-
ence of synchronous and asynchronous operations.

The synchronous characteristic is helpful for debugging
the programme and locating faults in opération; the‘asynchro—
nous operation makes it possible to reduce the time required
for different operations by omitting unnecessany'stepé when
obeying the instruction.

The internal store of the computer is a ferrite-core

storage with a capacity of 4096 37-digit binary words. The
access time of the ferriteé store is 24 microsec. The store is .
contained in a separate housing, is easify adjusted and high-
ly reliable in operation. Provision is made for comnection of
another similar store to the computer to bring the total capa-
city of the internal storage up to 8192 words.

The magnetic tape store is a bay including four pocket-

type tape transport mechanisms. The capacity of the entire

7
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store is 400,000 words. Information on the magnetic tape has
‘gpecial even digits due to which storage and reading of infor-
mation are monitored automatically. The packing density is 10
pulses per mm. The speed of information exchange with the fer-
rite store is 2500 words per sec. Both direct - and reverse
search of information address is possible which gives a consi-
derable time saving. The information exchange with the intermal
store is arbitrary: any amount of -information from one word to
the entire material stored may be exchanged. This~featuie is
extremely useful for programming. processing of variable-size
groups of information and saves both length of the programmes
and the time of their execution. To ensure reliable operation
of the magnetic-tape store, each binary digit is written by two
magnetic heads, which are switched electronically.

. Provision is made for connection of three more magnetic-
tape.stdres to the computer which makes the total capacity of
the sfore 1600 thousand words.

The high-speed printing unit type TBM-I6/1200 1is a

device whose operation principle is based on continuously—rotat—
ing digital wheels. Information may be supplied to ‘the printing
unit in the'form of octal information, decimal fixed-point
information or decimal floating-point information., The contents
of oné location is printeq-in one line, The printing speed is

20 lines per sec. with the computer operating in the "motor
interlocked", mode, the motor is automatically switched on only
when reference is made to the printing unit which decreases the

>noisehlevel and improves computer reliability.

8
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Two output tape punch units type Il -20 operate at a

speed of 20 lines per se€c.

Punch unit No.I receives both ottonary and- decimal infor-
mation as well as information represented in the second Inter—
national Telegraph Code (alﬁhanumeric jinformation). Punch unit
No. 2 can accept only the second Internationél Code., Both punch
units can operate simultaneously. From the punch units, the in-
forﬁation can be put back into the computer to be typed in a
page telegraph printer PTA-BOA(teletype) on a paper tape, 215
mn wide, as a final document (invoice, payroll, etc.)

Preparation of initial information in an alphanumeric form
is made on a conventional telegraph printer CTA-2M. When numeri-
cal information is punched in the machine code for facilitating
data prepasretion the printer CTA-2M with a modified key-board

vmay'be used. Both printers may be employed for multiplication
of documents by copying them in a rebunch unit with a speed of

400 lines per minute.

INFORMATION ENCODING

One word of.inforﬁation stored in one location of the
"Minsk-2" machine consists of 37 binary digits. The iocation
may contain: ‘

fixed~point binary numberj;-

floating-point binafy number;

fixedeoint decimal number;

floating-poiht decimal number;

alphanumeric wofd;_

octonary instruction word.
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The binary digit places of the location are numerated as

follows: the lefthand digit place is a "Sign digitn and the
following diglt places bear the numbers from 1 to 36 (from
left to right). | |

A fixed~point binary number is represented in a location

as foliowsz

wl1|2|5\4)5\6 | 1\ 32j33} asps

Nember .
sgn Digilical part after point /36 digits)

When a location contains a floating-point binary number,
binary digits are arranged as follows:

11213l s16 | %4ﬂ 34@3
/ 1anlissa mantissa /28 0CLLs - / aroer
‘9" / t | - /6 times/

I - digit sign
II.- unused digit

The digit places of a location storing decimal numbers
are shown in the followimg two figures:

Fixed-point decimal number

1 2 s ¢ 5 ] 8 9
sif1]2|3efs|s| | vitgs e
Number o ] o
Sign Digilical  part  after point /36 digils/

I0

conpy _ . - )
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Floating-point decimal number

7 2 -3 ¢ 5 SN N
| b
| SHyna\sie ot /f I/ v
’32’;2""’ mantissa [28 digils] Fi-d arder{.ftcmas/

I~ digit sign
II - unused digits
The range of floating-point decimal numbers is the follow—
o 0.5421010,10" 12 | | -0.9223372¢1o+19
~ The next figure shows the arrangement of alphanumeric infor-
@ation in a location, each informatlon symbol being coded in 6
binary digits:

! 2 3 4 3 §
1121314|5{6 | 3/ A3
Alphanameric symbols (38 d(gils)

PROGRAMMING

_All‘operationé performed by the "Minsk-2ﬁ_mach1nq include
the following basic groups of operations:' 2 ‘

"arithmetical operations;

lbéicai 6perations;~

transfer operations;

auxiliary operation;

control operations;

reference to external storage;

Jinput-output operations; |

special arithmeticel operations.

IT

Compsrp )
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The computer uses two-address instruotions. An instruction
occupies one full storage word. Besides the addresses of two
operands, the instruction code also contains a short address
(four binary digits) of the index location. The index locations
serve for automatic modification of instruction addresses and
for counting the number of cycle repetitions which greatly sim-
plifies progpamming, decresses the length of programmes and con-
siderably reduces thé time of programme execution. The first 15

locations of the intermal store are used as index locations.
The typical structure of a standard instruction is as

follows:

51 |2)3141sl67| | iz
K o N e a, a,

'K.m - operation code
¥ - block number
[ = index-address
a, - first address
@ - gecond address
Each arithmetical and logieal operation has four modifi-
cations. This makes thq two~address instruction system higbiy
flexible and imparts to it the advantages of both the single
address system (information can belaccumulated without placing
the results in the storage) and the three—addfess instructién
system (three operands are available for operation: adder,
first address and second address).
The system of ccmputer instructions covers a wide range
of control instructions - conditional snd unconditicnal tran-

12
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éferé - which is particulariy'belpful for programming proces-
ses with defferent characteristics. |
Thélsystem of instructions includes special instructions
for programme control of programme interruption. The inter-
ruption system allows to execute several programmes simultane-
.ously, making transfers from one programme to another when
special signals appear. Thus, computation operations may easi-~
ly be combined with the output of a large amcunt of informa-
tion and, thereby, the machine dead time due to slowly-operat-
ing output devices is reduced to zero.
~ The logical principle is employed in the octal numeration
of the codes,therefore, Operation encoding does not require ‘
much time -or special efforts on the part of programmers. !
The machine is provided with a library of standard subrou-,[
'tines‘and routines for automation of small programming operatiogb
which greatly saves programming time and makes reduﬁdant a large
part of the User‘s mathematical personnel. The bomputer is also
provided with the programmes of standard economic problems aris-

ing at plante and factories.

CONSTRUCTIONAL FEATURES

The computér "Minsgk-~2" has a modular construction, each
unit being mounted in an individuai standard bay or a transport-
able rack and fitted with an individual control and monitoring
panels. On the 'Minsk-2" computer, it is pos81ble'to independent-
ly check the central computer, the maénetic—tape store unit and
printing and punch units simultaneousiy.

The machine cells are intercbup}ed by printed connectors

end employ printed circuits throughout.‘The computer "Minsk-2"
I3
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has 23 types of cells. A special stand is delivered with the

- computer for checking and adjusting computer cells.

Constructionally, the computer consists of 4 standard bays
with dimensions 6f 1100x650x1800 nm, & tape-transport mechanism
bay, 1640x650x1800 mm, & control panel 1350x950x1150 mm, and
two racks,housing input and output devices with the dimensions
of 900x650x1000 mm. The floor space required for normal opera-
tion of the computer is 40-50 sq,m.

The machine requires no special equipment, except a power

supply panel and, if necessary, an exhaust fan.

BASIC SPECIFICATIONS

Operatioﬁ speed ‘5-6 thousand operations/sec
Perrite-core store capacity (M03Y) 4096 words

Perrite store access time 24 microsec

Magnetic-tape store capacity'(HMn) 400,000 words

Speed of information exchange with

external magnetic-tape store 2500 words/sec.

Number representation floating~point and fixed-

“ ‘ lpoint

'Number of digits 37 binary digits (sign
included) |

Range of fixed-point number .

representation
'Range of floating-point number
- -29 10*19
representation 10
Instruction code two-address
Number of instructions 101
Speed of information reading
out from punched tape 800'lines/sec

ﬂnnwfnnum'rarlq‘
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‘Speed of information readlng S BB
into high-speed printing unit
BIIN -20 20 words/sec

Speed of information readig into
punch unit 20 lines/ssec

Type of input and output informa-

tion decimal, octal, alpha-
numeric

Operation calculus system binary

Floor space requirements 40-50 8q.m

Power consumption about 4 kVA
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