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Institute of Mathematics and Computer Science, University of Latvia 

•  established in 1959 as computing 
research centre, goal to develop Latvian 
industry (The fourth computing research 
centre in the Soviet Union). 
•  number of people employed at the 
institute has varied through different 
times, ranging from 120-450; 

Currently largest research institution in 
Latvia in the field of information 
technologies, mathematics, computer 
science, computer linguistics. 

www.lumii.lv 

230 employees turnower 4,5MEur. 

National research grants, National research programs, Development of 
National reasearch infrastructure, EC Research projects. 
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Computing museum 
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► Originated in 1984  
► Located at Raina bulv.29 
► Occupies 230 m2 space,  
► Holds 13 116 exhibits, including 
     504 equipment units,  
     287mainframe,workstation parts,  
     98 computers,  
     44 printers,  
     various documents, photos 
► Per year ~500 visitors. 

Since IMCS is the largest information technology research centre in Latvia 
at present, to some extent it also constitutes Latvian information 
technology history. 

Museum headed by the former engineer who describes the exhibits with 
illustrations from his personal experience. 



History of usage of computers  
in IMCS 

First computers in IMCS 
11.04.1961-21.08.1970  BESM-2 (first 
generation,      
                                      vacuum tubes,
5000 op/s) 
29.06.1964- 3.04.1972   BESM-2M 

BESM 2 Console (~1/4 part) 
BESM 2 Model 

The best computing machines available 
in the USSR were installed and used 
there.  

They are originaly developed  
computers in USSR. 
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Tape device 



Through the years along with the 
technology developments computing 
machines in IMCS were replaced with 
more advanced and progressive units.  

However engineers did not want to 
dispose of the old ones and decided to 
keep the most interesting of them as 
certain relics.  

The exhibits of the museum were 
complemented with photographs and 
documents which seemed to have 
historical value at that time.  
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History of usage of computers  
in IMCS 

Magnetic DRUM- ”hard disk” 

1/8 of “mother board”  



BESM-4 (second generation, transistors, 20 
000 op/s) 
11.04.1967- 6.04.1978 Computer 
modernization with FACIT ECM 64 

History of usage of computers  
in IMCS 
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Carusel  memory  
FACIT- direct  

access to data  
idea of hard disk  

BESM-4 
Console  also used 
for debugging 



In very special cases IMCS bought 
western computers, e.g., IMCS had 
been granted currency to buy GE415.  

This allowed IMCS scientists to make 
comparisons of 
Computer technology development 
level in USSR and the West and to 
comprehend necessary tasks for 
software development. GE415 was a 
second generation computer 
with transistors, 40 000 - 90 000 op/s. 
GE400(s) were time-sharing 
information systems computers made 
by General Electric, introduced in 1964 
and shipped until 1968. GE415 was 
used in IMCS from 03.09.1969. till 
03.04.1983. 
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First western computer 

GE 415 console 
Manual punch 



Usage years                Computer types 

16.05.1974- 31.12.1978    ES EVM-1020  
(3. generation,  integrated circuits, 11 800 op/s) 

1976- 31.12.1987       ES EVM-1022 (80 000 op/s)  
02.1980- 31.12.1987  ES EVM-1022-02 ( 80 000 op/s) 

12.1982 - 1990   ES EVM-1060-02 (100 000 op/s) 

2.03.1983 - 06.1989    ES EVM-1055M (450 000 op/s) 

25.10.1989- 10.1992  ES EVM -1037 (4 000 000 op/s) 

Mainframe types used in IMCS 
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Soviet economic planners decided to use the IBM design, although some  
Prominent Soviet computer scientists had criticized the idea and suggested 
instead choosing one of  the Soviet indigenous designs, such as BESM or Minsk.  
The first works on the cloning began in 1968; production started in 1972. 
After Latvia regained independence operation of ES EVM was suspended in  
1992 due to costly service – electricity and great maintenance staff. 

ES 1060 consoles 
input/output chanel  
controler / 
processor  controler 



Workstations used in IMCS  
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Usage years                  Computer types 
23.03.1981- 06.1989    SM-4 (180 000 op/s) 
24.03.1985- 05.1989    IZOT-1016S 
30.04.1987- 1990         IZOT-1055S  
7.06.1989- 1990           IZOT-1080 (4 500 000 op/s) 

Original PDP11            IZOT 1016 clone                 SM-4  clone 



Microcomputers and personal computers used in IMCS 
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Usage years                  Computer types 
1985-1993          Acorn,  UK education class 
1986 -1993    ISKRA-226, DVK, KUVT-86, BK-0010                         
                    Robotron – 1715 (Eastern Germany) 
                           Yamaha (JAPAN)         
1989- 1993  ISKRA-1030, IBM XT, AT, Mazovia, 
PS2                             

BK-0010 for schools color  
TV membrane  keyboard 



Computing museum 
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1991. – First Latvian Scientist Congress 
R.Freivalds, A.Skuja, I.Freibergs, A.Berztiss, D.Lācis, 
A.Padegs,  J.Gobiņš , I.Dzelzgalvis, 
J.Reinfelds , J.Bārzdiņš  

Ferrit  core memory tipes for 
 different  computers  
BESM4 ½ KB, GE415 – 51KB 
ES EVM 1020 – 55 KB 



Consequences 
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    The first industrial soviet computers had many technological deficiencies, 
     for effective work innovative laboratory of engineers and electricians had to 
      be   established; 

   Installation of first computers substantially contributed to the research  
   growth,  particularly research in the development of methods of mathematical 
    modeling  of  various physical processes, research in the development of  
   software and  research  in theoretical computer science (see next slides); 

   Along with the research practical information systems for Latvian economics  
   were  developed; 

   As from 70-ties there was a trend for cloning however IMCS retained its  
    initiative  to carry out original research. IMCS cloned only one system - CRJE   
    (DUVZ), adoption of Conversational   Remote Job Entry (Clone of CRJE) for  
     OS ES EVM  (Clone of OS/360). 



Developed research directions in IMCS 
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Research direction Description 
Software debugging and 
testing 

From development of automation tools 
for practical needs to theoretical research 
and experimental systems 

Inductive synthesis of 
algorithms from examples 

Theoretical research and 
experimentation 

Specification languages For telephone exchange, real time 
system and business models 

Software development 
tools 

Research and development of tools 

Modeling and simulation 
of discrete processes 

Theory, practical simulation of 
telephone exchange call load balancing 

Computational 
linguistics 

Latvian language research with 
computers 

Graph theory From theory to printed circuit board 
design 

Mathematical methods 
and modeling of physical 
processes 

Theory and computer modeling 



Notable original software developed in IMCS from 1970 to 1980 
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Programming 
language or software 
tool 

Description Computer (operating 
system) 

Fortran Compiler implementation; compiler had restrictions BESM-4 

SMOD Macro command system for information system development Minsk-32 

TRANS Automation of translation, debugging and execution of programs Minsk-32 

PL/1 Original PL/1 Compiler. Interpreter of PL/1 commands for 
software debugging on visual PL/I machine. PL/1 Handbook, 
printed twice in Statistika (Moscov), Polish translation of book 
(Warsaw) 

OS ES EVM 
(Clone of OS/360) 

RIGAL Language and tools for Compiler implementation OS ES EVM 
(Clone of OS/360), 
SM-4, IZOT 

SDL (System 
description Language) 

Real System specification language: tools 
used for system prototyping and debugging. 

SM-4, IZOT 

MAUS (Computer 
usage account 
system) 

System counts usage of all computer resources (processor, 
peripherals, I/O 
operations) and calculates expenses. 

OS ES EVM (Clone of OS/360), 
MAUS included 
in base of operating 
system and maintained in 
all soviet produced 
computers 



Information systems developed in IMCS from 1970 to 1980 

IMCS UL, I.Opmane - HiNC3, Stocholm, 20.10.2010 

Description Computer (operating 
system) 

Wholesale store for agriculture, including accounting system Minsk- 22, Minsk-32 
City traffic simulation system BESM-4 
Operative planning system for production in enterprise GE-415 
Information system for Electronic production at Factory 
Komutators 

Ge-415 

Construction and building management 
system 

Ge-415 

Higher education student registration 
system 

OS ES EVM 

Agriculture resources optimization for 
land usage 

OS ES EVM 

Pension calculation and payment system OS ES EVM 
Informatics in schools PC 



Collaboration with Nordic countries  
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Baltic see has separated and united Latvia and Scandinavian states. There 
are only 500 km between Riga and Stockholm and only 200 km between 
Ventspils and Visby.  

During soviet years 
cooperation with 
Nordic countries was 
rare,  e.g., BESM-4 
modernization with 
FACIT ECM 64  
(ECM 64 is the 
magnetic tape 
storage unit or the 
Carousel Memory, 
developed by Facit 
Electronics AB, 
Stockholm). 



Collaboration with Nordic countries  
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Collaboration with Oy International Business 
Machines AB, Tietokuja 2, Helsinki.  

First initiatives on IBM commencing its operation in Latvia began in spring 1991 
however contract between IMCS and IBM branch in Helsinki was signed in May 
1992. W the framework of the contract IBM and IMCS provided each other with 
mutual ithinconsultations. The operation of IBM in Latvia was important equally 
to the development of IMCS and the development of information technology 
field in Latvia  in general, encouraging its lively up growth by technology 
exhibitions, industry's  annual conferences etc. 

Nordic countries support for development of Latvian science  

Beginning of 1990. 
The Swedish Institute provided possibility for Latvian information technology  
scientists to visit and have a short time work in KTH in Stockholm  
Chalmers University of technology in Göteborg, Upsala, Lincoping and other  
research centers. 



Collaboration with Nordic countries  
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Nordic countries support for development 
of Latvian science - DB&IS 

It was indeed a great idea of  
Janis Bubenko, jr and  
Arne Solvberg to organise 
Baltic  Workshops on  
databases and information 
systems. 

The first workshop was held in  
Lithaunia in 1994, the next in  
Estonia in 1996, third in  
Latvia in 1998. 

Now 9th international 
Conference  on Databases and 
Information  Systems  
in 2010 in Riga. 



Collaboration with Nordic countries  
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For support of development of Latvian 
science Prof. Janis Bubenko jr. has been 
awarded Dr. honoris causa from Riga 
Technical University (2004) and 
University of Latvia (2010). 



Collaboration with Nordic countries – with NorduNet 
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Donation to LATNET  
(now SigmaNet) from Nordic  



Collaboration with Nordic countries – with NorduNet 
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