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Research Summery

This research is concerned with study and analysis of how to match

a workload conto a microprocessor to enhance performance. For this

purpose, the sequence of research is as follows:

1- Study and analy$§£ of different types of microprocessors indicating
its suitability for different applications and how this is reflected
on its architectures. ) |

2- Study the basis for modeling microprocessor at different levels and
apply this on a general purpose microprocessor(Transputer) as an
example.

3- Study methods for performance evaluation of microprocessors and

how t¢ measure and obtain it from the model.

Simulation was used to represeut the model and its performance
in the computer. In this research, we used the Network II.5 as a
simulation tocl. Network II.5 permits a flexible change in the model

parameters to measure some performance metrics.

The evaluation methodology can be summerized in terms of three
main attributes. These are: hardware model, and performance model.

First, the hardware model refer¢s to the set of assumptions,
rules and methods of represeuting the physical hardware components

into a studied model.

Seccnd, the software model is a description of a specific
LoV
criterion definging which soffare pragrams should be used to test
the hardware, as well as definding how sueh sw. benchmarks are mapped

into a form compatible to the use& for evaluaticn.

Third, is the performance model which defines the set of
perfcrmance metrics as well as any targeted perfo¢mance parameters of
the tested Hw.
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ABSTRACT

Throughout this thesis a number of problems regarding the
performance evaluation of microprocessors have been encountered;
along a targeted model of the Transputer. These include the
limitations associated with analytical queuing modelling when the
too complex interactlon between the different hardware resources

exist

Secondly, the problem of developing a flexible evaluation
model which avoids the common problems with current benchmarks

being biased to a certain architecture other than the other.

Consequently, this research has conducted an indepth study
covering the recent architectural trends and performance
evaluation technigues . A flexible evaluation model has been
developed of three major attributes ; the hardware (HW) ; the
software (SW) ; and the performance . In +his model the HW-model
presents an easily modifiable simulation model for the Transputer
at the micro - architecture level . The Sw-model is the mapping
model to the workload activities being translated according to

the simulation instruction of the HW-model . A number of
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performance metrics inciuding execution time, speed up gain,
utilization, average imstruction time, bus traffics, and memory
request weight have been defined for evaluation. The performance
model has established an evaluation c¢riterion Dbased on the
correlation between the simulation results of a number of

modifications made on the actual reference model

The work done in this research while tries proven and
verified evaluation methodology that can pe employed on similar
processor; has also come up with other contributions . A number
of possible enhancements in the Transputer architecture has been
examined along its effects on the overall performance of the
current Transputer design . Results have proven that both the
serial-link (SL) and. the maln processor (MP) components are the
critical items for enhancements . A speed up of 10 — 15 times the
cycle time of the MP as well as 3 times the band width of the SL
would raise the overall performance figures by a factor of 2
Investments in other components have not proven well justified
performance gain . Balanced utilization of different components
has also been measured yielding the recommendation of a boundea

computational to input/output ratio between 40% — 60%

i
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