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The rising cost of shutfing
down systems for
maintenance and repair is
forcing developers to look
at ways to reparr
softwarelas it runs. The
authors  briefly -~ describe
available updating
systems and present a
prototype.
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ON-THE-FLY PROGRAM
MODIFICATION:
SYSTEMS FOR DYNAMIC
UPDATING

At]vancesl in software-development]
echnology] and methods continue
to help engineery build larger and more
complex sysems. but those sysems ae
neither error-free nor can they| satisfy
every| anticipated need. Despite all our
advances. software must still be
changed to repair bugs and add new
functions-often resulting in downtime.
As users grow to depend on a system they
become more and more intolerantl of
thee interruptions)

For some companies, the cogt of sysq
ten shutdown cen be prohibitive] Chang-
ing thd softwarel that controls an orbiting
spacecraft, for example, camot bd done &
al if it means disabling the life-support
system. And| althoughf not life-threaten-

ing, disbling a bank-transaction  process:
ing svsteml mav hare significant| economuc
consequences — paticulaly if thd com-
panies involved have a reputation for pro-|
viding| a highly| availablel seen-ice. In'the
telecommunicationd domain. switching]
systemy have a maximuml downtime re-
quirement of lesd than two hours withir| 401
years!

If the &ware being| changed| is pat of
a distributed svsteni — in which many
programs| interact] oven g’cog‘raphiml[J
distributed networks — these problems
become even more acute. Sot onlyl must
you address thel problems associated with
downtime. but you must a0 coordinate
the shutdownl If one computer begins|
runnmng the new Software while the othersl
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