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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A d  A a A , a P p  p p R, r
b ~ 5 ~ B, b C c C c 3 , s
B B B • V , v I i T m T , t
r r  r a G ,g Y y  y y U , u

~ 8 D, d F, I
E e  E s  Ye , ye; E, e* X x  X x  Kh , kh

~n +i Zh , ~h U a~ Ts, ts
3~~ 3 ,  Z , z Ch , ch

~1~~i H e  1, 1 W w  Sh, sh
H A Y , y L~ w, 111 .q Shch , shch

X x  K, k

.d n )7 a L , 1 U Y , y
M , m b b

H H H ‘~ N, ri 3 
~ .9 , E, e

0 0  0 a 0, 0 hJ~ o YU ,yU
f l u  1 7 *  P, p  A R  2 *  Ya , y a

~~ initially , after vowels , and after ~~~ , t~~; e elsewhere .
When written as ë in Russian , transliterate as y~ or ë.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh sinh arc sh sinh~~
cos cos ch cosh arc ch cosh_ 1
tg tan th tanh arc th tann_1
ctg cot cth coth arc cth coth 1see sec sch sech arc sch sech 1cosec csc c~ ch csch arc csch csch

Russian English

ro t curl
ig log
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OAT S TRA ~S~ ISSIOIE II AU!O~I&T!D NASS SERIICIISG SYSTENS

Tu . fl. V inogrado v, V . Ye. Khazatskiy.

We exa .iue d the specific features and described the operating

principles of the data trans.ission app aratus for autosated sass

servicing systeus, in which infcr.atiou is assesbied and processed by

a ccuputer.

The creation of antosated sass servicing systeis (AS~O) is one

of the urgent probleas of ucdc rrt techirciogy . S7Etess of such t ype are

ccaetructed cu the basis of the connect ion cf cc .aunication networks

of servicing places with a central storage and processing unit —

cosputer (YE) . In the article are ezasined the princip les of

coastruction of th~ data transiission Equi~ Ient (APD), which

acceiplisbes transiission of inton ation alcug coasunication lines

fros an autosatic device, installed at the subscriber, to the central

TM , which , in turn, transaits the processed tnfor ution to the

I
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subscriber.

Similar systems are applied abroad. one of th. first in 19~S was

the introduced syste, of reservation of seats cn the Penns ylvania

tailroad (ESA) . The communication of subscribers wit h the computer

was accomp lished by leased telegraph channels with the aid of

teletypes.

Similar systems P~ARS— 101 and P~APS— 102 are used in Japan for seat

reservation ci railroad transport. The channels in these systems are

also telegraph, formed by means of seccndary multiplexing of

t.lepbcne channels of high—frequency radio—relay com munication.

In Copenhagen there is a syste. of reservation of seats on a

ship with servicin g points, located on the territory of Denmark and

PEG. The specialized telegraph equipment for this system is made by

the firm Sie.ens—Galske (PEG). The system Tranmdata— 8064 of this firm

Is irtended for the reservation and sale •t railroad tickets both

wit h direc t transmissicn of orders to TN and through switchboards of

cc.munication channels. Tire isfcrmaticn is transmitted at low speeds

(50 ba ud), is accuuulated at an interme diate point and then at high

speed (120 0—2*00 baud) is tran.aitted tc TN .

It present in the USSR ANSO of such type are constr ucted for

__________ 
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reserving and asia of tickets on aircraft and long distance trains

(sys tems W Sir ena_ le and UYkapress~). Sc tat onl y the retur n of

tickets by the Mosccv stations (for example , in 1966) comprised 1.-li

c/c. The overall u uderloadisq of trains and aircraft due to

disagreement if the .crk of return and reservation booth s and large

Icases of time for the purchase of tickets reac hes 2—5 0/0 , which

leads to econcmic losses, comprising several millions of rubles p.r

year. cutt ing tir e indicated systems intc s.tvice will contribute to

the elimination of the indicatei deficiencies and will give a great

economical effect due tc increas, of tire lcadinq of! long—rang.

transport and substantial acceleration of tire servicing of

passengers.

The developa•mt of ASNO is possib le for hospitals , where the

distribution of beds till be centralized, by means of conversion to

c mmon computer. ?his computer till take cm the problem of ac~ountinq

calculations for service. 11th further growth of the l.v.l of

servicinq such systems cam be applied for centralized order of

merchandise and s r’vice from special points, equipped with equ ip..nt

for the transmission of informaticn to TN, and also for connection

with th. aid if special portable devices through the cosmu nication

network with diagnostic and reference TN.

lier archic structnre and special mcde of operation are

_____________________
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characteristic for *590. The subscriber at the point wit h the aid of

a specialized devi ce fcr input and transmission of inf orma ti on (AU)

is ccnnected to the TM and along the communicat ion channel transmits

the request for servicing, containing coded information. After H
calculation aid determinaticn of data for servicing the YE transmits

the r.spcnse along the communication channel (enters the automa tic

subscriber device)

The APD for *590 should economically use the channels, should

possess sufficient quick operaticn and provide high reli abili t y of

trans,issicn. Since the character of the next interrogations and

remponse~ to ASNO is randcm , tben this, in turn , leads to the

requirement of transmission of nonuniform voluineá of information both

to YE and to the servicing point. The block diagra m of algorithm of

operation of ASPIC in tire interrcqation— respcns€ mode is presented in

P I g .  1.

.~~~. .
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rig. 1. Block d iaqram of algorithm of servicing of o~~.r (A 1. A1.... A~ 
—

mubs cti bers of A SPI C ) :

1 — input ct ord.r to *0; 2 — interrogation of communi cation ; 3 -
wai t ing  of communication; I — transmission of data to TM ; S —
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interrogation of correction ; 6 — processing of data in v~ ; 7 —

transmission of data to subscriber ; 8 — interrogat ion of correction;j C — change of order; 10 — refusal of order ; 11 — calai lation with
subscriber; 11 — shift of queue.

Ney : (a) Channel is free. (b) 10. (C) Yes. 4d) Data are taken

correct. (e) Requi rements of subscriber are satisfied.

H As seen from Pig. 1, tire total servicing time To

10

(1)

where ~i, — tim, of ezecuticn of i operaticn of servic in g algori thm.

!esides the abcve—discussed requirements , into the problem of

data transmission system for ASNO enters mirimization of time

parameters of the servicing algcrithm : at,, ~~ si,.

In contempory ASPIC the reacttcn time of the system

~~~ — ~ -~t1. (2)
t—2

should not exceed 1—I a du r ing  cperaticn cii telephon e comm un ication

channels  and 10—20 5 during operation cii telegraph com munication

channels. The uncertainty of reception Cf information should be no

worse than 10—S per digit (digit — eight bits). The length of order 
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or response is measured from 5—6 to 256 digits. Besides the

imdj cated , on the device of iu form aticn trar smission to ASMO are

imposed rigid requirements on tbe part of its ccst.

Por transport ASPIC the flow of requests (crders of tickets) is

usually partially determined , but on relatively short time segments

it can be approximately described by !cisscrr distribut ion (1].

The flow of errors in the communication channel, affecting the

technical speed of transmissio n of unfcrmatic n and the reliability,

as unvestigaticns of recent years have shown, is nonst ationaty. It is

poorly describe d by ex isting mathematical mcdels, in view of which

for calculation of technical speed and reliability there are used

distributions, approximating tie real data by means of selection of a

richer of coefficients.

In the State All—Un icn Central Scientific Research Institute of

Cimplex Autcmat ion  (TaPII KA) for the system of reservation and sale

of airplane tickets there is develcped data transmission equipment of

t~ pe APC— 2. This device makes it possible tc perform transmission

over telephone communication channels wit h speeds 600 or 1200 band

and over telegraph channels with speeds 50 , 75, 100 and 200 ba ud .

The algorithm of operation of APD is identical for all speeds.

________ ___________________— — ~~~~~~~~~~~
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the subscriber at the servicing point PC (PIg. 2) on the key board of

a specialized manipulator gathers the unfornaticn of the order and

then feeds the request to servicing.

_ _ _ _  _ _ _  

u/~ ~~I I
~4/7~Q~/7~ [j/?J/./4 

____

\~~~~t[ z i F ”  I

_ _  I _ _

1 17A I I~nA I I ilA l

I I ”
r ig .  2. Strectural. diagram of ISPIn : I — commutator ; 2 — concentrator.

The commuta to r  questions the successive group of P0 and connects the

Inquiring TO to the APD (APt—?), which, in turn , is connected through

the concentrator or directly to the APt—fl, installed on the side of
the TM ; the RPD—N with the aid of the concentrator questions the

1P~—P and , going into synchron ism, analyzes the code, sent by &PD—P .

‘TF th. APD—P sends code GE (~ ready for recepticn ”) , th en the A PD— PI is
~~~~~~~~ . S

• - .  S. — —_ - ~~~~~~~~ • - s - •.—r e-see ~~~~~~~~~~~~~ — - - - -  •-- V

M ~~~~~ ~~~~~~~~~~~~~~~~~ 
_•~__e___._~_~~ ~~~~~~~
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switched to anothe r device. If the *PD— P sends code GPD (a r ea dy  f o r

t r ansmi s si cn ”) ,  then  the A P t — N remains  conn€ ct ~ d to th e AP D— P unt i l

t e r m i n a t i o n  of the session of exchange .

Pot the  *PD of *S~C there is taken the operation over

communica t ion  channel  in the mcd e ct opera t icn a l  ha l f—duplex , with

w h i c h  a f t e r  the transmission of i n fo rma t ion  in one dir ection the  code

of permitting feed b ack is sent over the wide—band channe l at the same

aFeed in the oppos ite direction, for whic h commutation of the channel

is performed. The applicaticn of operatio~ al half— duplex made it

pcssible tc considerabl y simplify the channel—forming device and to

raise the quality of transmission due to thE best use of the

frequency range of the telephone charne’.

Tith the pr~~ence of interrogaticn for servicing the APD—P sends

the code cPD, and in the next cycle after reception from the A PD—N of

the code GP — code “start”, order infornaticn and correcting digits

KP (Fig . 3, a).

I.
- ~~~~~ - - ~~~~~~~~~

- -~~~- ..—.. --—.~ - -—--
-~~~~~ ~—~~~~~

--S. — 



DCC * 1911 PAGE 10

Alj~7fl ( i )  (i)

a) ~~ .ji~1 %~9 
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1J1 
—

417JJ41
( i ’) ( j ~~) ( f ’)

~)[jm~t ~~~~~ L ~I~~1 JTh1~ 
“~ (3 )  ~~ ~~~~~~~~~

ri7Il (~.q~J (P J 4f~
M

Pig. 3. Tie. diagram of eachanqes of signals in APD.

key : ( 1) S ta r t .  (2) Order i n f o r ma t i o n .  (3) ~espons. in format ion .

The information part, as was indicated ear l ier , has variab le length.

For detect ion of the end of ccumunicaticn following the last

informational digit there is transmitted the digit “end of

cc mm iii icat ion”.

The informational part of the blcck is introduced into the input

•emcry of VN — linear adapter (II). After cieckung the received

i n f o r m a t i o n  in the reliability raising dsvice of APD—M and wit h

detect ion of error — GP (wuncorrect~ ) .  W i t h  t he  correct r•c.ption of

in fo rmat io n in TM tire lTD amnda to the line coded comb inations GPD

(“correct”), and w i t h  detectio n of er r or  — GP (“inco rr ect”) .  With

- ~~~~~~~~~~~~~~~~~~~
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correct recept ion th. order is processed by VA, and all this time the

A P t — N  sends th e code GP D . A f t e r  t e r i h n a t i o n  of crd.r processing the

APt— M Instead of the next code GPD sends code “start” and r.spons.

information, the respons. is controlled by ?PD—1 . To the manipulat or.

as to th e  TN , is sent the s igna l  “correct ” wi th  s imult an eo us send i ng

of cod e GPD to the line. With d istcrticn of infcrma tion there is sent

cod. GF , after which the entire block of  order or response is

repeated (F i q .  I, b ) .

The reception and decoding of c o m m a n d  codes occ ur a t  a de fin i t e

moment of time. In case of distortion of ccmman d cod es one of the

dev ice s , bei ng the d r i v i n g  ( A p t — F )  • not having received signals from

the driven device 4A PD—N ) , repeats the earlier sent command . This

co m m a n d  is decoded in the AP V— P , which also answers the earler

decoded coi.unicattons. If after the transmission of infor mation

there was not received signal “correct” (OPt) or “incorrect” (GP),

code “xtart” is sent w i t h  information (Fig. 3, C ) .  This ma kes it

possible tc taduce the losses on requastioning . Furt her after

d.codinq of comman d codes at a certain soment of tine the normal

o p e r a t i n g  mcdi is restored.

Pot raising th. reliability during reception of information in

ITT ther .  is used excess coding w i t h  the ap ~ lication of cyclic codes

(pcly*cmia% l of fifteenth step), revealing all th• sing le , double and

:~~~~~~~~~~~~~~~~~~~~~~~~~~
_

~~~~~~ ~~~~~~~~~~~~ —
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triple errors, and from the errors of higher multipl icity — all the

uneven . Besides, these codes reveal “packs” of adjacent errors of

miltiplici ty up to 15. This makes it possible to provide the

probability of false reception of digit less than 10’ with the

pr~babiltt y Cf distortion of sendings in t h e  communication channel

The ccmmand codes are selected taking into account their

decoding with randci time of reception. These codes are obtained from

pseudorandcm Darker sequences by scans cf tleir mutual modulation and

sitiation. They make it possible to detect all the errors, up to

four-fold inclusiv ely. The high reliability of reception of command

codes made it possible in APD to apply correction of single errors,

which raises the averaçe technical speed and reduces the tine of

servicing.

As was noted above , one of the most important characteristics of

ISMO is the reacticu tine of the system. Let us determ in e the total

average reacticn t ime of the system when servicing one sub scriber .

The reaction time of th e system taki~ g in to  account ope ration of

the ccuutatcr will be:

(3) a

-

~~~~

-. 
~
.i- - - - ‘ —— 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ..
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~~~~
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where T~ — avera ge waiting time on the commutator for one servicing

p cint ,

— average time of one session of exchange.

yp~ waiting time for  steady—state process is determined:

— —  (4)0*

where ~&
‘ 

— mathem atical expectaticn of the  square of the ti ne of one

session of exc hange;

‘
I — probabil ity o-f commutat or being busy.

For simplification let us take dispersion equal to zero, then in

accordance wi th  t2~

Bence
— _______ (5)

a ’ is determined by formula

— (6)

where X — average inteilsity of the flow of orders, ent er in g tire

_ _  
_ _ _ _ _  _ _ _ _ _  L y~;—S .  — -. 
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manipulators;

— quantity of manipulators, serviced by one AP D— P (let us

accept that the manipulators service an identical nu mb er of

manipulators).

Taking into account the  rate Cf employment of con centrator the

t ime  of wait ing is increase d m times.

e=ms’, (7)

where m — - ~ -- .
“a

Here ~, 
— quantity of manipulators, serviced by one AP D— N, m —

coefficient, characterizing the economy of the number of APD—N

devices .

is dete rmined by formula

(8)

wl!.r. T~)~ — tine expended by TN for processing the in formation ,

T~ — t ime of transmission of exchange information (i.e. . basic

informa tion),

I,

____ 

________— -- -- - - — - - - —— ~~~~ -~~— —.— . ~~~~~~~~~~~~~ -~~
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~~~~ time of correction , determined by requestions of code blocks

distorted by interferences.

The general formula for reaction time of the system ~~~ will be

Tp.~ =~~‘ + (
~)

For calcnl.tion of the total time of transitasion T~~ aid

correction TKOp let us use the diagram cn PIg. 3 b. Fr om the diagram

we see that with detectics Cf error in the received information the

opposite signal “incorrect” (GP) is transmitte d and re peated -

infcrmation block. The average length of the information block

(in bits) is:
N,— n~ +n .+n1.~~+n .P, (10)

wherm n~ — number of digits of “start” cede,

— average number of information digits,

fli~~ 
— number of digits of code “end communication ”,

— number of correcting digits.

Delay in the transmi ssion of repeate d comanatcation AN:

(11)

__________ 

i .3

‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -- T 1 ~~ -,. -
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where n, — numbe r of digits cf inverse s ignal  GP (“i ncorrect”) .

— time of delay in the communication channel,

— transmission speed, baud.

In order to determin e the trausmissism time , let us use the

va lue cf th e equivalent number of digits N,,~, obtained taking into

account the absence of limitations of the number of requestionings in

direct channel

~~~~~~~~~~~~~~~~~~~~~~~~~~ + , (12)

where P,,. — probability Cf error in the information b lock.

Having ccnvert ed this express ion , we obtain:

N,, N, (13)

If the signal of the inverse channel is not understood, there is

accomplished transmission of the “start” signal and two feedback

signals. The equivalent number of digits in the inverse channel N,,
will be equal to

3AN -

N,,— i , . ,  (14)

where P , — probability cf error in the feedback signal.

_________  ____  
_________ 

I ri
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 

- -



- _—_ -__ -—___ - ‘r_y!n’r--,,_.-_-——_-
_
.--,— _ ~~~~

•
~~

••••
~~~~~~~

•—•••••• •‘•‘•— — _ _ _S.!S.S. ~~~~~~~~~~~~~~~~~~~~~ - ___________

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ S.

ICC — 1911 P A GP 17

It is possible to accept that errcrs in dir.ct and inverse
channels  are  independent , then the total n u m b e r  of equ ivalen t digits
N, wi l l  be equal tc

(IS)

The technical  speed of t ransmission VT is determined from expression

(16)

Th• sum of th, tim e of transmission and correction wil l, be equal to

(Il)

In order to determine N.. it is necessary to calculat e P ., and

I;p.’..

During determ ination of the probabilities Cf errors on the

actual common i cat ico  channels  it is possible tc use the appr oximat ion
Cf the model of channel (3). from which it follows tha t

(IS)

where P. probability of distortion of send ing ,

— number of digits in a signal,

~~~~~~~~~~~~~~~~~~~~~~ 1~
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a- - coefficient of correction between errors, cha ng in g from zero

with independent errors to 1 with completely correlate d errors . Vith

~~I-. .p•~~< I the expression fcr P,, can be simplified, having written

It im the tczm

I — .Pill -_ a -P.. (1)

is a resul t we obtain the general formula for calculat ion of

~~~~~~~ taking into account direct aid inverse tranemiss ion:

T. + T.., 2 V [ ( N ,, )
~~~~~~~~~~ +

+ 
~ ~

1 p 1 (20)
-- .4, . J

8sing formulae (A), (~) and (20) . it is possible to determine

the reacticn time of the system taking into account the intensity of

the flcw of orders , degree of ccncentration , average len gt h of cod e

combination, speed Cf tremsuiselon, effect Cf interferences in the

ccumunicaticr channel cn the speed of transmission. The results of

calculation should be the scluticn of inequality

T~. C.~~ T,.C. I ,

where T,,~ — assig ned reaction tine of the system.
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DISTRIBUTION LIST

DISTRIBUTION DIRE~~ TO RECIPIENT

ORGANIZATION MICROFICHE ORGANIZATION MICROF ICHE

A205 DMATC 1 E053 AF/INAKA 1
£210 DMAAC 2 E0 17 AF/RDXTR-W 1
8344 DIA/RDS-3C 9 E403 AFSC/ INA 1
C043 USAMIIA 1 P 4 04 AEDC I.
C509 BALLISTIC RES LABS 1 E408 AFWL 1
C5l0 AIR MOBILITY R&D 1 E410 A DTC 1

LAB/PlO
C513 PICATINNY ARSENAL I FTD
C535 AVIATION SYS COMD 1 CCN 1
C591 FS?C 5 ASD/FTD/NIIS 3
C619 MIA REDSTONE 1 NIA/PUS 1
D008 NISC 1 NI I S 2
11300 L’SAICE (USAREUR) 1
P005 DOE 1
P050 CIA/CR8/AZ~D/SD 1
NAVORDSTA (50L) 1
NASA/KSI 1
AFIT/LD 1
T.I.L/Codo Y~— 389

~ I

FTD-ID (RS)T—l 911—78
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