
Computing - moving away from the 
mainframe 
by David Williams After many years of being the mainstay of 

major in-house computing services, machines 
based on a mainframe architecture are no 
longer a prerequisite. 

A fter some 20 years of valiant 
service providing the mainstay 

computing services, machines based 
on a mainframe architecture are 
beginning to show signs of age. 
With the advent of personal comput
ers, less expensive hardware and 
increased networking, mainframe 
systems providing a range of serv
ices for hundreds, even thousands, 
of users are being discarded in 
favour of distributed computing 
solutions. 

During these twenty years, the 
traditional mainframe provided the 
inherent integration or 'glue' for major 
computing environments. This was 
particularly the case with high energy 
physics laboratories, handling enor
mous quantities of data. At CERN, 
the VM system (CERNVM) was, and 
still is, an integral part of CERN's 
day-to-day working environment, with 
some 15,000 tape mounts per week 
and a thousand logged-on users at 
peak periods. 

However VM's days are now 
numbered, since CERN will phase it 
out over the next few years. To pave 
the way for this move, user migration 
to the new solutions, based on 
desktop machines and specialized 
services, has to be encouraged. 

The plan is to move the bulk of the 
physics data processing load off the 
VM system by the end of this year 
(to tie in with the expiring lease on 
CERN's present IBM mainframe). 
The Laboratory would then use a 
smaller IBM mainframe to provide a 
general interactive service during 
1995-6. By the end of 1996, the full 
community should have moved to 
new interactive desktop services. 

Physics data processing 

Physics analysis is being moved to 
clusters of UNIX workstations, where 

CERN's CN (Computing and Net
works) Division and several major 
experiments have built up significant 
experience over the past three years. 
For example CERN's Central Simula
tion Facility (based on Hewlett-
Packard 9000/735 workstations) and 
aimed at a computing-intensive 
workload, offers more than a hundred 
times better price/performance ratio 
than traditional mainframes. 

SHIFT - Scalable Heterogeneous 
Integrated Facility - currently encom
passing some 25 computers and 700 
Gbytes of disk storage intercon
nected by a Gigabit/s network -
handles input/output-intensive 
physics data processing, 5-10 times 
more economically. 

While these new solutions are 
attractive, there is still a need for 
improvements, particularly in the 
areas of reliability of tape handling 
including access to the robots and 
the ability of solutions like SHIFT to 
handle a broad mix of batch jobs. 

Interactive desktop services 

With the advent of personal com
puters, most people's computing 
environment has rapidly developed 
into their desktop system, supple
mented by a flexible network. The 
availability of special and often 
sophisticated desktop applications for 
mail, news, document handling, 
presentations, spreadsheets and 
graphics has very immediate appeal. 
Documents of all kinds can now be 
processed and prepared to highly 
professional specifications. 

However many people are becom
ing concerned about the overall 
efficiency of such a system. With no 
central organization, much money 
and effort can be wasted in duplica
tion, with multiple software installa
tions and redundant overheads. 
The CN objective at CERN is to 
provide the infrastructure and the 
software environment so that users 
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can simply plug in their desktop 
computer or workstation, and 'boot' it 
to obtain all required resources. 
Desktop services would provide the 
(licensed) applications and protect 
work with adequate backup. Initially 
this approach is to split into two 
separate streams for PCs (including 
Macintosh) and for UNIX 
workstations, although the hope is 
that over time industry will ensure 
that these two trends will converge. 

Networks 

The network is the nerve system of 
a computer environment, ensuring 
timely transmission of vital messages 
and information. Normal operation of 
a computing environment, not just for 
physics, needs smoothly operating, 
high performance, reliable and well 
managed site-wide communications. 
The more distributed the approach, 
the more vital this becomes. 

To ensure a high level of service, 
both the reliability and the manage
ability of the network need to be 

improved. Some measures to 
safeguard against 'software 
meltdown' are quite urgent and 
although technical, are not necessar
ily expensive. However the basic 
requirement is wiring, which in much 
of CERN needs total refurbishing. 
Todays solution with up to 30 offices 
linked to a single coaxial cable is not 
reliable and manageable. A better 
approach is structured wiring using 
twisted-pair cables from a wiring 
concentrator to each office. This 
offers precise diagnosis and good 
remote control, as well as speeds of 
up to 155 Mb/s. Such improvements 
are already underway in many 
places, including telephone wiring in 
the USA. Even taking into account 
work already underway, the complete 
transformation of the CERN site 
would cost many millions of Swiss 
francs. 

For external networking, progress in 
and around Laboratories like CERN 
has to be carefully linked to user 
requirements and developments. 
Network connections are in constant 
evolution and and we have to be 

ready to adapt to changing interna
tional infrastructure, always keeping 
an eye to the future. 

The departure of VM at CERN will 
be the end of an era - no more will 
big computers provide an across-the-
board range of services. However it 
does not necessarily spell the end of 
big computers for high energy phys
ics. Instead, large computers could 
be justified to fulfil the requirements 
of special applications. 
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