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Chapter 1 — Introduction

Overview

+ Why evaluation matters

+ Systems are diverse & complex
+ Quantitative, evidence-based vi
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Availability

+ Readiness for correct service

* Combines reliability & maintenance
« Uptime, downtime, MTTR
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Performance

+ Efficiency of resource use

+ Response time, throughput,
utilization

+ Depends on workload & architecture
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Evaluation planning

+ Define goals & questions
¢ Choose scope & boundaries
¢ Select metrics & methods
+ Plan experiments/measuremems_/
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Systems j,

Reliability \
* Probability of failure-free operation

¢ Failures, errors, and faults

+ Time to failure, MTTF, failure rate
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Chapter 2 — Introduction to Probability

Metrics, workload,

and decisions

+ Capture what matters

+ Workload madels & characterization

+ Use results to compare, predict,
and decide
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Independence

« A and B are independent if
P(A N B) = P(A)P(B)

» Extends to multiple events
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Probability

Sets and algebra of sets
+ Sets, elements, membership
+ Subsets, union (U), intersection ()
« Complement (A"), difference (A \ B)
age .\
Probability
= Sample space ({1), events

Bayes’ rule & law of
total probability
« Bayes: P(A|B) = P(B|A)P(A) / P(B)
* Total probability: P(B) =
+ Foundation for reasoning & learning

2, P(BIA)P(A,)

Foundations
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« Axioms: P(Q)=1, P(A)=0,
countable additivity
«0=PA)=1 J
Conditional probability
+ P(A|B) = P{A N B) / P(B), P(B) >0
» Updates probability with information
+ Basis for inference and models

Counting

» Addition rule: mutually exclusive

« Multiplication rule: sequential choices

» Permutations (n!), combinations (n choose k)
* Inclusion—exclusion

Chapter 3 — Exploratory Data Analysis

Diagrams and plots

« Histograms, box plots, dot plots
« Time series plots, scatter plots
+ Visualize patterns and structure

Shape: skewness & kurtosis
« Skewness: asymmetry of distribution
« Kurtosis: tail heaviness / peakedness

+ Compare to normal distribution

Central tendency

* Mean, median, mode
+ Geometric & harmonic mean
* Summarize the center of data

Exploring

\ Data i

Dispersion
+ Range, IQR

Outliers
* Unusually large or small values

« Detection: box plot (IQR rule),
z-scores, robust methods

* Investigate; may be errors or signal

« Variance, standard deviation
s Coefficient of variation (CV)
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Chapter 4 — Introduction to Random Variables

Discrete random variables Joint distributions
+ pmf + Joint
* Support + Marginal
« Examples + Conditional
N O, ; :
@ Continuous random variables QPQ @ Expectation & variance
erties
. pdf prop
« odf P— hg » Linearity of expectation
« Support Random + Variance rules
J 3 s Useful identities
3 Variables |
Moments —/\ / Covariance, correlation &
* Mean independence
* Variance + Covariance
+ Higher moments + Correlation
4 * |ndependence

N

Chapter 5 — Some Important Random Variables

Discrete distributions ) i
- Functions of a random variable
+ Binomial + Transformations (e.g., ¥ = g(X))

+ Geometric « pdf / pmfof ¥

* Poisson « Monotone and non-monotone cases
@ Continuous distributions
* Uniform . .
- Eitel Approximations
+ Normal Important » Taylor series expansion
* Weibull « Linearization

\D iStl‘iblltiOl'lS/ + Delta-method basics

Parameters & interpretation
* Meaning of parameters

« Effects on shape

+ Typical ranges

Chapter 6 — Statistical Inference and Data Fitting ( 9 Ty )
or dimrerences

» Difference of means

Cl for mean '
+ Known variance + Paired samples
« Difference of proportions y,

+ Unknown variance (t) /_ Iy
* Sample size effects
= \
G} Bootstrap
9 Cl for variance and « Resampling with replacement

standard deviation — + Percentile & basic intervals
« Variance confidence interval (%) Inference & + Applications

+ Standard deviation Cl

+ Assumptions itti 4
i ) \Data Flttlng/ L @ Goodness of fit

+ x* goodness-of-fit test

Cl for proportion l
+ Mormal approximation " - » KS goodness-of-fit test
+ Wilson / Agresti-Coull Q Data fitting * Model adequacy
* Least squares
* Monlinear fitting
* Model selection basics

» Sample size guidelines
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