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ABSTRACT

This thesis discusses the underlying theory and practical
aspects of implementing a sof tware monitor. Current computer
performance evaluation techniques are reviewed, emphasising
the role of software monitoring both as a self-contained tool
and as the source of data for system modelling. The
implementation of Primon, a sof tware monitoring package for

the Prime 50 series, is discussed in detail.
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1 Introduction

Computer Performance Evaluation (CPE) has developed both as an
academic and an applied subject of considerable importance, as
witnessed by its mention in Discussion Paper 3 for the recent Brownlie
Committee report [BROW82]. As an applied discipline CPE is wused

primarily in the areas of

o computer design and development

o capacity planning and

o system tuning.

A need for access to CPE tools can be identified when administering
most computer systems and to this end a range of tools is available on
most (large) computers. Prime computers are a notable exception and
several groups involved with Prime equipment have shown a desire for
access to CPE tools. These groups include computer centres, who wish
to improve the performance of the computer systems under their
control, researchers in CPE, and teaching staff who wish to

demonstrate the use of performance evaluation.

This thesis reports on the implementation of one such tool called
Primon. We begin in chapters two and three by discussing CPE in

general and measurement in particular. Following this, in chapters



four and five we discuss the specific area of measuring Prime
computers and the implementation of Primon. Finally in chapter six we
review the development of Primon and suggestions made in previous
chapters for further work that could usefully be undertaken. Details
of the architecture and systems software of Prime systems are
contained in Appendix A, and the program listings for Primon are given

in Appendix B.



2 An introduction to computer performance evaluation

The performance evaluation of computer systems has become widespread

because of the high cost and complex nature of modern computers.

As an example of the use of CPE consider a computer system operated by
Superior Operational Software (S0S), a fictitious software company
writing system software for Prlme computers. The system functions
well until the number of interactive users exceeds a threshold. The
System Administrator is faced with the task of raising this threshold,

while remaining within a strict capital budget.

He may proceed as in Figure 2.1 with a CPE study. The aim of the
study will be to identify the reasons for the current threshold, and
it is hoped that this will lead to an informed decision being made on
whether the performance can be improved by tuning the operating system
constants which the System Administrator has access to (e.g.the length
of the time slice, size of buffers etc) or whether the system will

need to be upgraded to meet requirements (capacity planning).
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Example use of CPE
Fig 2.1

This type of scenario is common but is by no means the only use of
CPE. Performance questions also arise when designing new systems, or
when choosing a new or replacement system. Hopefully a company
installing a computer system for the first time will want to be
satisfied that the proposed system will have sufficient capacity to
process the workload within an acceptable time frame. A manufacturer
designing a new machine may have specified design criteria which
include instruction execution rate improvements over a previous model.

Performance Evaluation is used in these situations as well.

From the above discussion it is clear that CPE studies are performed

on many types of system, and have a wide range of objectives. This
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has led to a range of tools to be developed for use in CPE. Many of
these tools have been developed for a particular CPE project, while
others are Operations Research techniques. Fig 2.2, and the rest of
this chapter, describe some of the more common techniques and their
relationships to one another. Other categorizations are possible and

some techniques are also known by other names.

A specific monitoring tool could be made up of more than one of these

techniques. For an example see the hybrid model of [SCHW78].

Computer Performance Evaluation

Techniques
|
!
I l
Monitoring Modelling
| !
! !
! ! ! ! !
Software Hybrid Hardware Benchmark Predictive
| !
| !
I I I I I I
Traps Sampling Accounting Empirical Queueing Structural

Network

The CPE tree
Fig 2.2
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