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Computer Systems Performance 
Analysis and Benchmarking

 

(

 

37-235

 

)

 

Analytic Modeling
Simulation

Measurements / Benchmarking

Lecture by: 

 

Prof. Thomas Stricker

 

Assignments/Projects:

 

Christian Kurmann

 

Textbook:

 

 

 

Raj Jain, “The Art of Computer Systems Perfor-
mance Analysis”, 1991 Wiley & Sons, New York

 

Topic of Today:

• Workload Characterization

• Monitors

• Logging
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Workload Characterization

 

• services requested from SUT

• resource demands of users

• users (workload unit)
• humans
• programs
• appliances

• workload components
• applications
• sites
• user sessions (logged)

• workload parameters
• transaction types
• packet sizes
• source/dest of packets
• instructions
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Ways to specify workloads:

 

• Averaging

• Specifying dispersion (C.O.V)

• Single parameter histogram

• Multi parameter histogram

• Principle component analysis

• Markov models

• Clustering
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Examples

 

Averages/C.O.Vs
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Histograms
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Principle component analysis

 

Have many factors...but want a single one!

• Resource demands:
• CPU, RAM, Disk...

want just:
• small, medium, large

• Determine some weights a

 

i 

 

and com-
pute a principle factor:

• Most program query factors
• Do it manually by guess.
• Do it automatically by statistical cri-

teria.

y aj xj
j 1=

n

∑=

 

6.12.01 - 7 37-235 Perf.Eval.&Benchmarking © Stricker

 

Example (book)   
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Markov Models

 

Limited memory behavior

 

P(Transition to next state) = 

    f(current state) 

 

≠

 

 f (all previous state)

 

Example
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Monitors

 

Used by:

 

• systems programmer (optimization)

• systems manager (find bottleneck)

• systems manager (tune system)

• systems analyst (characterize work)

• systems analyst (find model params.)

 

Terms:

 

• Event = change in system state

• Trace = log of events incl. time

• Overhead = perturbation by monitor

• Domain = activities observed

• Input rate = max frequency of event

• Resolution = coarseness of information

• Input width = number of bit sampled
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Monitor Classifications

 

1. Dimension

 

• Event driven

• Sampling

• Hybrid

 

2. Dimension 

 

• On-line

• Batch

 

Methods:

 

• Software Monitors

• Hardware Monitors
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Design Issues (Software)

 

• Activation Mechanism

• Trap instruction / Trace mode

• Timer Interrupt

• Buffer size / Number of buffers

• Buffer overflow

• Data compression/analysis on the fly

• On/Off switch / Language

• Priority / Monitoring abnormal events

 

Design Issues (Hardware)

 

• Probes / Counters

• Logic Elements / Comparators

• Mapping Hardware

• Timer

• Tape/Disks
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Software vs. Hardware
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Distributed Systems Monitor


