
down  systems for

maintenance and repair is

forcing developers to look

at ways to repair

software  as it runs. The

authors briefly describe

available updating

systems and present a

prototype.
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Advances  in sofbvare-development
technolo,?-  and methods continue

to help em$neers  build larger and more
complex systems. but those systems are
neither error-free nor can  the!  satisfi-
ewry  anticipated need. Despite all our
advances. software must stil l  be
changed to repair bugs and add new
functions-often resulting in downtime.
.k users ~grox-  to depend on a s?>tem.  the!
become more and more mtolerant  of
these intemrptions.

For some companies, the cost of sys-
tern shutdown can be prohibitive.  Chang-
ing the  softxare that controls an orbiting
spacecraft.  for example, cannot bc  done  at
all if it means disablinp  the life-support
system. Anti.  ahhou~h  not iife-threaren-

ing,  disabling a bank-transaction process-
ing swem  mav  hare s@ificant economrc
consequences - particularly if the  com-
panies involved have a reputation forpro-
x-idingr  a highlv  a&able  seen-ice. In the
telecommunications  domain. -switching
sysrems  have 3  m~x~mlmurn  downtime rc-
quirement  ofless  than two  hours &bin  30
years!

If the .&ware heiy  chayed  is part of
a distributed s-stern  - in &ich  manv
pro.~ams  i&act  over  geographically
disnibuted  networks - these problems
become even  more acute. Sot only  must
you address the  problems associated with
downtime. but you mwr  also coordinare
the shutdonn.  If one  computer begins
nmnmp  the new  software while the otben
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