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IBM  Contributions  to  Computer  Performance  Modeling 

Performance modeling can be  used throughout the life of a computer  system,  from initial design, through implementa- 
tion, configuration (and reconfiguration)  and even tuning. Performance  models are  usually solved  by numerical 
techniques, where possible, and by simulation, otherwise. This paper  summarizes IBMs contributions to  performance 
modeling  and the solution of performance models. 

Introduction 
There are many reasons for wishing to model the per- 
formance of a computer system. When a brand-new 
system is being  designed or implemented, modeling is the 
only  way to determine whether performance  specifica- 
tions will be met.  When a system is being  configured for a 
specific workload, modeling  is the economical way to 
narrow down the search among the myriad possible 
configurations.  Modeling is required for capacity plan- 
ning to meet anticipated increases in an installation’s 
workload. Even in the day-to-day management of a 
computer installation, modeling  may  indicate  which of 
many possible tuning actions can best alleviate perform- 
ance bottlenecks. 

Performance modeling consists of estimating the values 
of system performance parameters, given descriptions of 
the system’s configuration and workload. The perform- 
ance parameters most  commonly  modeled are  the re- 
sponse times to service requests of various types (trans- 
actions, jobs, messages), throughputs (number of re- 
quests completed per unit time), utilizations (percent of 
time system components are busy), and queue lengths 
(number of requests waiting for service at various system 
components). Depending  on the modeling  method  em- 
ployed, one obtains anything from mere  average values of 
these quantities to full probability distributions. 

In the following sections we shall  first enumerate the 
general classes of modeling  methods. We shall then give a 
brief  summary of queueing  network theory, which is the 
basis of most computer performance  models. We then 
summarize the contributions of  IBM to analytic and 
simulation  models of computer systems. 

It is impossible to  do justice here to all IBM contribu- 
tions to this area. We have chosen to concentrate our 
attention on the “main line” area of queueing network 
models, thereby excluding  much important work on sub- 
jects like priority queueing,  program behavior, and tele- 
processing system modeling. We have also excluded the 
extensive work  on aspects of performance analysis not 
directly related to modeling. We apologize to all authors 
whose work should have been listed but was not, due  to 
our oversight or ignorance. 

Apart from  making  specific research contributions, 
IBM authors have also published some books covering 
aspects of modeling [l-41. These books contain many 
case studies which demonstrate the practical value of the 
modeling technology-another subject which is beyond 
the scope of this paper. The reader not  familiar  with 
queueing network models  and  their applications may also 
wish to consult special issues of Computing  Surveys (Vol. 
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