
Transputers in the Black Forest 

Students at this year's CERN School of 
Computing had hands-on experience of 
transputers. 

Although the CERN School of Com
puting this year covered its tradi
tional wide range of computing ap
plications for high energy physics, 
particular emphasis was placed on 
new techniques for next generation 
experiments. High speed networks, 
parallel and vector processing, neu
ral networks and expert systems 
are all shaping up to play an im
portant role in the future. 

High-speed long-haul networks 
give high-performance remote ac
cess for physicists working on 
CERN experiments f rom their home 
institutes (see article on HEPnet, 
page 28). 

Parallel and vector computing 
can dramatically increase both the 
power and cost effectiveness of 
computing on-line and off-line. 

Neural networks and expert sys
tems offer the interesting possibili
ty of 'training' computers to deal 
wi th the ever-growing complexity 
of high energy physics data acqui
sition and control tasks. 

Held in Bad Herrenalb deep in 
the German Black Forest, and wi th 
local arrangements handled by Hei
delberg's High Energy Physics Insti
tute, the school attracted 72 stu

dents f rom Europe and North 
America. Underlining the school's 
forward-looking objective, the pro
gramme began with a report by 
CERN Director Emilio Picasso of the 
initial operation of CERN's new LEP 
electron-positron collider (Septem
ber, page 1). CERN Computing Divi
sion (DD) Leader David Will iams 
looked ahead to Computing in the 
90s, while long-time DD Leader 
Paolo Zanella looked back over the 
eventful thirty-year history of com
puting at CERN. 

Long-time lecturer at CERN 
Schools Bob Churchhouse (Univer
sity of Wales, Cardiff) gave fasci
nating insights into ciphering algo
rithms (an important safeguard 
against hacking as long as the en
cryption stays one step ahead!) 
and the ' in ' concept of fractals. 

Students this year learnt about 
parallel processing using INMOS' 
transputer - an innovative British 
microcomputer on a chip designed 
f rom the outset to be used in multi
processor arrays. Instead of a 
single processor working on an ap
plication, multiple processors can 
work collectively on a problem 'in 

Bob Dobinson of CERN explains ideas for 
future physics data acquisition links. 

parallel'. The transputer comes 
wi th a powerful language - Occam 
- designed specifically for pro
gramming multiprocessor systems. 

Supplementing the formal lec
tures on Occam was hands-on ex
perience of parallel computing in a 
specially set-up transputer lab. 
Each of 12 Personal Computers 
(provided by IBM) was equipped 
with four transputers courtesy of 
Transtech Ltd and the UK national 
(SERC/DTI) transputer initiative at 
the Rutherford Appleton Laborato
ry, wi th INMOS providing the soft
ware. Enthusiastic students pro
gressed f rom a simple 'hello wor ld ' 
program running on a single trans
puter to applications involving mul
tiple processors working together. 

The practical course was organ
ized by Bob Dobinson and David 
Jeffery of CERN, assisted by Andy 
Hamilton f rom INMOS, Andy Jack
son from the Transputer Support 
Centre at the University of Sou
thampton and Weizhao Lu from 
Hefei University of Science and 
Technology in China. 

Meiko, a UK firm specializing in 
high-performance transputer-based 
systems provided a demonstration 
machine during the second week of 
the school. Powerful graphics can 
obviate the need to learn special 
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Andy Hamilton from INMOS explains how 
it's done. 

new languages, such as Occam, for 
parallel processing. Meiko and 
CERN are collaborating to produce 
next generation transputer soft
ware. 

Students were able to keep in 
touch wi th their home base via 
electronic mail using a microVax 
loaned by Digital Equipment Corpo
ration. 

The traditional vital role played 
by computing in high energy phy
sics is becoming even more pivotal 
as demands become more intricate 
and exacting. A t the end of the 
course, students felt better equip
ped to face the challenges of the 
future. 

From Bob Dobinson 

Casting HEPnet 
HEPnet is the name used to des
cribe the various computer net
working facilities dedicated to high 
energy physics. HEPnet intercon
nects some 3000 computers in Eu
rope and some 10000 throughout 
the wor ld . 

Some European countries alrea
dy have a well-developed national 
computer network for the acad
emic community (e.g. JANET in the 
United Kingdom, or more recently 
DFN in Germany). Where no such 
network exists, there are active 
plans to develop one. Furthermore, 
there are t w o major international 
computer networks used by the 
academic community — EARN and 
EUNET - as well as plans for cen
trally-funded links between the na
tional networks within the Eureka 
COSINE project. 

However high energy physics 

(HEP) has special additional require
ments. Experimental facilities are 
large, expensive, unique, and cen
tralized, while the scientists who 
use them are spread over at least 
200 institutes in Europe, and many 
more in other continents. There is 
also a very high level of inter
national collaboration. 

The main Laboratories act as 
large centralized data sources. 
However many of the smaller insti
tutes generate a lot of data through 
simulation work. The total data 
f low is therefore both large and 
manifold, bringing in its wake a de
mand for network connectivity be
tween collaborating research 
centres. 

In the near future, it is expected 
that data analysis will be domi
nated by the use of powerful gra
phics workstat ions working wi th-

mainframe computers or super
computers. Such distributed pro
cessing over geographical dis
tances clearly requires powerful 
networks. 

The national networks, where 
they exist, are largely incompatible 
wi th one another. HEP, as an inter
national community, requires inter
national compatibil ity. The current 
and future international networks 
are either rather restricted in their 
functionality (EARN and EUNET), or 
in their choice of protocols (CO
SINE) and their performance is lim
ited when judged by the needs of 
HEP. However in many cases exist
ing infrastructures can be linked at 
marginal cost to form a wider net
work capable of meeting evolving 
needs. 

For these reasons and more, the 
HEP community evolved its own 
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