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1s 8o far as is known, Eust German dovolopmant'of oomputing maochines above

the level of simple mechanioal or electrioal instruments has been ocarried
out at only three placos:

a. The Academy Institute for Medioine and Biology in Berlin=Buoh,
vhere development of a Fourier synthosis analog computer of the

. Pepinsky type has been carried out! under the supervision of Dr.

+ Raete Dornberger, head of the Crystal Struoture Analysis Group of
the Institutes The ultimate aim of this development is the ocon=-
struction of a machine for the synthesizing of two-dimensional
Fourier series. So far,even the construction of a one-dimensional
model has met with many difficulties mainly caused by unsuccessful
attempts .at developing a suitable sinus generator as the machine )
element. At present Dr. Dornberger and her group are still worke i
ing on this development but its successful completion cannot be
expected in the foreseeable future. '

b. VEB Carl Zeiss, Jena, where a computer called Oprema , operated
by a great number of relays, has been under development under the
scientific supervision of Dr. Herbert Kortum2. This development
is still in its initial stage and has hardly progressed beyond
experimental blueprinting and the construction of a provisional .
rack for the relays. ;

¢s The Institute for Applied Mathematics at Dresden Technical Uni-
versity, where Prof. M. Joachim Lehmann has worked on the develop-
ment of a digital computer since 1948, if Lehmann's fitst projects
are counted as the start of this deveIOpment5. From 1950 on, the
development hds been carried out jointly with technicians of VEB
Funkwerk Dresden in & speclal laboratory of the latter enterprise.
The develorment of the machine was séheduled to be completed by
the end of 1954. However, as of January 1955, development of an

S-E-C-R-E-T

STATE

[#x

[ nmwv | #x | MW T x| AR Tgx] For [ | A | [ORR E¥ x [0ST Evllx

25X1

{Note: Washington distrihution indicated by “X’’; Field distribution by “#'".)

Approved For Release 2008/08/14 : CIA-RDP80-00810A006200270003-4



2.

3

T N e LS 5 e A AR b T b 4 e

Approved For Release 2008/08/14 : CIA-RDP80-00810A006200270003-4

S i T e o L i i ey

S-E-C-R-E-T 25X1
-2-

-

experimental model with 250 electron tubes had not . . been
completed. Completion of the final model is not expected before
the end of 1955. Contrary to the Berlin-Buch development, Lehmann's
attempts have so far met with success, inasmuch as the most essen-
tial cirouit elements of the experimental models have worked sat-
iefactorily in trial cirocuits with 150 and 250 tubes. The final

- model is to have 620 electron tubes of the RV 12 P 2000 type-.

Since the Berlin-Buch development pertains to an analog computer and

.8ince the basic idea and computations for the Oprema development at

Zeiss, Jena, were provided by lLehmann, the statement seems Justified
that East Gorman digital computer development is centered at Dresden
Technicel University. Lohmann maey de oconsidercd as the 'greatest
East_German authority on digitel ocomputer.development. In addition to
the Dresden computer development, he works as a soientific advisor for
the computer developments going on in Jena and BerlineBusch. While he
obtained his first ideas for the Dresden development [from Prof. F.A.
Willersy & noted authority on numerioal caloulations and mathomitiohl
inetruments, he started to oonoceive projects of his own for the devolop=
ment of a digital computer in 1948 when ho first hoard about the
Amorican ENIAC computer. Lehmann's theowretical work on computers ie
groatly influenced by oomputer research carried out in the USA, England,
end Switzerland. He has also taken several trips to West Germany in
order to study the copputers in Gocettingen and Ramburg. Essontial
foatures of .his model are based on the following papers:

8+ 4. P, Speisers "Entwurf eines elektronischen Rechengeraets",
Mittellungen des Instituts fuer angewandte Mathe
-ematik,Bidgencessische Toohnische Hochschule,
Zurich 1950’ Nr. 1,

b. H. Rutishausery i. P. Speisery E. Stiefol: "Programmgostouerte
. digitale Reohengeraete": 1o 1951, Nr. 2.

cs D¢ Jo Wheeler:s "Program Organization and Initial Orders for the
EDSAC", Proceedings of the Royal Society 202
(1950), 573-589.

‘d." He Billing: "Numerische Rechenmaschinen mit Megnetophonspeich-
: er", Zeitsohrift fuer angewandte Mathematik und
‘Mechanik 29 (1949), 1.

The Dresden computer is a small digital machine, a "Kleinautomat",
4is characterized by Dr. Lehmann,*it is to "allow the easy handling of
all routine prodlems of practical analysis; its computer speed should
also allow_the occasionel handling of simple partiasl differential
equations””. The size and operational scope of the machine were largely
determined by the consideration of material and maintenance expenditures.
Thie ruled out entirely any attempt at developing a computer similar to
the big machines constructed in the USA and England. According to Dr.
Lehmann, the Drosden mathine represents the most favorable solution in
view of the most favorable relation between performance and expend=~
itures. The magnetophone principle was seleoted for the numerical mem-
ory (Speicher) of the machine as the cheapest, but most efficient,
principle available at the present state of technologys

Following are the mgst essential ccnstruction elements and functions of
the Dresden machine®: . ) N -

w4
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a. The Magnetophontrommelspeicher, a magnetophone drum upon which
numbers coded as binary numbers (im Dualsystem verschluesselt), ’
are stored as magnetiec dipoles. This Speicher, which holds about
24000 numbers of 20 decimal digits each, works with about 100 rps
and 100 kcs: digital train frequency (Ziffernfolgefrequenz).

b, The electronic Rechenwerk carries out the four basic calculation
" types and the conversion of decimal numbers (tetradisch ver-
schluesselte Dezimalzashlen) into binary numbers and vice versa.

6. The control of the computing operations is of the electronic mono=

~ - address-system-dontrol type (elektronische Kontrolle im Einadressen=
system). The commands are coded as numbers and pooled in the mema
ory. The required auxiliary installations are combined in a sepa-
rate somputing control mechanism (Stouorroqhenwerk).

d. Input of mumbers and commands is carriad out dy the scanning of a
punched ocard (Lochetreifen). It is planned to replace the cards'
later by magnetophone bands. The input mechanism ocan also be
hand-operated for control purposes.

e, Output of results is done with the aid of Blattschroibar or
Streifenlogher, - If Blattachreiber are used,intermediary texis can
also be written.

‘ 5. The following adwantages St the Dresden computer were padtioularly emphasized’
by Dr. lLehmann: ‘

a, The Magnetophontrommelepaioheri whioh is the main memory of the
daovioce, is being used for ocomputing purposes as welllas for dontrol
purposes. This twofold purpose is performed by means of a device
called Umlaufspebdher (eee figure 1 in appendix 1). 4Ls shown in
figures 2 and 3 of tho appendix 2, the memory ocan also be used for
dolaying purposes (Verzoegerungszweoke), and for commutable &daying
(umschaltbare Verzoegerung).

b Conversion of decimal numbers into binary ones and vice vorsa is
. partiocularly simple.

o+ Lack of certain control possinlities is compensated for by the
low = ¢ . material and money expenditure and by the insignif=-
icance of error sources. .

d. The almost exclusive use of electron tubes ih circuits modeled
after those developed by A. H. Aiken7. It was originally planned
to make ample use of relay circuits. This idea was discarded after
it was found that use of relays within the interior parts of the
machine cansed loss of time and disturbances (Stoerstellen).
Releys are used inthe bordér parts (Randstellen), i.e. in the input
and output installations of the machine, for material-saving reasonss

§-E-C-R-E-T
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Organization, function and performance of the Dresden computer:

a. The. Reehenw&mk

The R eehgnmgxk is able to carry out--wihout the use of the memory--
 expressions of the following form:

E( + G .c......df‘...'....) g ’1'"'“—_}"') Kevod Lo~ J~m

- Subtraction and division can be substituted for addition and

- multipliocation in the above formula. This mode of operation,
which is the one best adapted to the monoaddress command system,
allcws the computing in one operation of soalar products and polye
només, according to the Horner scheme. In or&er to save material,
‘the mechanism works with a £ixed comma (d@oimaﬂ point), whioh ds:
placed after the sixth desifial digit. The ea&?n&%&l parts of the
Rechenwerk are three registers (Register of Unilaufspedcher), and
an acocumulator (Akkumulator) 'in an eddition and%subtraetien cirouit.

" The principle.of the ( ‘48 indicated in‘i guro 4 of appem-
.x 3, where the full lines esent number ciroui 8’ end the dotted
lines control oirouits. The s,aal orosses wi&hin tho lines indiocate
switoh positions (Sehaltatelben;. The lettems‘in the 4iegram mean
the following:

Es  numdber input
Ks number ipput for paronthanis-multiplication
' operation
Sp1 exit to speaohgg
ACs aococumulater
Md and Mrs registers (Umlaufspeicher) for multi-
plications and divisions.
T+ register for the adding of pf@du@ku
V1 sign computer

Nogative numbers are marked intkhe memory by a npeoinl sign impulse.
In the Rechenwork a oounter modulo 2 (o trigger) is coordine
ated with the MA register. In the T x egotive numbars
first appear as oomplements bmt they ais 1 separated into signs
end absolute velues. Thus multiplioatd&n @ dvision of positive
numbers only is reguired and no complement ingitallations ure
necessary. Multiplicetion and division are ca¥ricd out as repeated
addtions and subtractions, as desoribed by Smdﬁuer in the paper .
mentioned in paragraph 2. a. sbove. The Re .ﬁﬁ =w\

to carry out a number of conmerid seqw 6NCEE 00}
fermula eited at the head ef paragraph 6. 8

.6 milli-geconds for an addition
30 milli-geconde for a multi;lication
‘42 rilli-seconds for a division

Considering the average éistribution of computing operations
(about 32 multiplications and § divisions per 65 addﬂiens), and
some time delays caused by the giving of comman&s” the above
figures signify that about 50 operations can be earried out per
seconds The multiplication .time is relatiwvely’ longe Dr. Lehmann
is now working on its reduction. He is remerﬂ?"té have succeeded
in redueing it to about 22 milli-seconds.
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Spetcher are arranged insbout the same way as the B-tube in the
‘English computer at Manchester. The 81, 522 and Sz Hilfsspeicher
make it possible to carry out auxiliary caléulations without inter-
rupting the calculating operations in:bhe Rechenwerk. o

d. The Eingabewerk and the jiusgabewerk

Input of numbers.and commands is carried out with the aid of a
Lochstreifen mechanism. Results can either be printed or punched.
Punching of the results becomes necessary if the total capacity of
~  the mémogpy within the device (interior memory capacity) is nct
- sufficient for steXing all intermediary resilts; the Lochstreifen
is then used as "exterior memory". The mumbers, and in a similay
way the commanis, are represented on the Lochstreifen in the form
of . .

. ) K
~'2;='tfl‘m

with the absolute value of z smaller tham 107 and k assuming the

- values 0y -3, =6, =9, and =14. If 20 Lochreihen (decimal numbers) .
are soanned per seoond the filling of the entire memory of the de=
vice takem between 10 and 20 minutes. In order to sa¥e time in
the handling of extensive amounts of numbers (for instance when~
ever the Lochstreifen must be used as auxiliary memdry), and also
in order to save time during the punching and p#inting of many
internediary results, a special Pufferspeicher (Umlaufspeicher
with double number length) is bduilt into both the Eingabowerk and
the Ausgebewerk (2P in figure 5.) These Fufforspeicher a$ most
times funetion independently of the other parts of the machine,

- Only when a number is transferred fror them to tho Raghsnwerk or
when & number is teken frmm thers, oonnection with the
is established for about 30 milli-seconds. During the same time
the conversion ¢f decimal into binery numbors and vioe versa, is
oarried out. According to Eorner's soheme,the binary equivalent
of the decimal number &, b, 0, «es is

(o LOLO+B) LOLO+ ¢ JLDLO 44+ «

whereby a and b and o, eto., are dual”™verschlucsselte Ziffern",
Multiplication with LOLO is ocarried out in a oircuit as indicated

in figure 6 (appendix 5) with the aid of the "Addiator" and the
register of the Rochefiwerk. The smme mechanism carries out re=
conversion of binary into decimal numbers. i regular electric
typewriter is used for the printing of results. The keys of the
typewriter are operated by releys. The typewriter speed is about

15 strokes per sccond. The punching mechanism mentioned zbove .
operates with a relatively low spged of 5 punch serios (Lochreihen)
per second. .

7. Pigure 5 (=2ppendix 4) represents the total circuit scheme of the Dresden
machine. Following is the meaning of the letter designations used thers
(in German nomenclature):

S-E-C-R-E-T
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Speichertrommel
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In an assessment of the machine mede by Dr. Lehmann for ZAPT, he stated
that the computer is capable of oarrying out 50 operations per seoond,
and aftor reduotlon of the oultipldcation time, 70 operations per secondj

that 1t has a storage ocapacity of 2,048 deoimal mum§ ¢

s of 20 digits

each or of throe times thet muoch of commands; and that it has many ade
vantages facilitating its "program operation®, ewnhﬁring this with the
relatively small pamber of only 620 eleotron tubes ﬁia!od. the relation
between performance end expenditure was Judged by Dri Lehmann .as being
extremely favorable®, (

‘S-E-C-R-E-T -
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Comment. The plans and blueprints for the Dresden computer were
changed several times during the development. In the present report,
Lehmann's ideas regarding the final model of the machine are reported.
Earlier reports on the machine should be Judged as referring to plans
which underwent repeated changes.

Comment. The quotation ebove, as well as the drawings attached to
this report and most of the following data,are taken from a paper "Report
on the Project for a Small Computing Automet at Dresden Technicel Univer-
sity" written at en unspecified time by Lehmann, originally for publice-
tlon. However, he was forbildden by the East German government to publish
this paper. It is now kept in the archives of the Institute for Applied
Mathematics at Dresden Technicel University. Coples of it went to the
BEest Qermen Acedemy of Sciences and to the Central Office for Research
and Technology (ZAFT) of the Esst German State Planning Commission.

Comment. Germen nomencleture is used wherever practical,

Comment. Mentioned in the. ;éaper cited in paregreph 2.b. sbove.

D r
% comment. | 44} e rack with 250 electron tubes
_had been completed by October 1954, The memory device \

L 5 which differs from the memory device described in this report,

i1s a preliminary one. According to Lehmann's plans the,final model will

have the memory :.: described in this report. It is now under construction.

S-E-C-R-E-T
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