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1) Create a set of failure data.

2) Start CASRE.

3) Open a set of failure data.

4) Use an external application to change the failure data.

5) Apply filters and smoothing operations to the data.

6)Apply trend tests to the failure data to determine whether or not software reliability
models should be applied.

7) Apply models to the failure data.

8) View the model outputs.

9) Print failure data and model results.

10) Save failure data and model results to disk.

11) Add external applications and combination model definitions to the CASRE
configuration, or remove selected items from the CASRE configuration.

12) Set significance levels for goodness-of-fit tests and trend tests.

13) Set the length of the list of most recently used files that is kept in the File menu.
14) End the CASRE session.

15)get help.

casre
Times between Failures Data
Failure Counts . « »
Data
Times between Failures Data Failure Counts Data
Failure counts
Test interval lengths
Failure Intensity Failure Intensity
Times between failures Times between failures
Cumulative number of failures Cumulative number of failures
Cumulative number of failures from | Cumulative number of failures from
modeling start point modeling start point
Reliability Reliability
Table 1 — Available Plot Types
edit
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Refiability growth at 5.%significance if y <-1.64485
Relibilty decrease a 5sigificance f y > 164485
Notrend in data at 5.% signficance f y| <1.95451
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ML

ML LS LS
h"“*-ﬁ-.._éelected Estumation . L
T Method Maxumuom Likelihood Least Squares
Model Name -x-\-"ﬂ-\___\_\_\__
Geometric ML Ls
Jelinska-Moranda ML Ls
Littlewood-Verrall Linear ML LS
Littlewood-Verrall Quadratic ML Ls
Musa Basic ML ML
Musa-Okumoto ML ML
Nonhomogeneous Poisson
Process (for time between ML ML
failures)
Generalized Poisson ML LS
Generalized Poisson —user ML Ls
selected mterval weights
Shick-Wolverton ML LS
Nonhomogeneous Poisson
process (for failure counts) ML Ls
Schnerdewind ML ML
Schneidewind — Ignore first ML ML
“s” mtervals
Schneidewind — Total fatlures ML ML
in first “s” intervals
Yamada S-Shaped ML ML

Table 2 — Parameter Estimation Methods

model mouse
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casre
Times Between Failures (TBF) Failure Counts (FC) Models
Models
Geometric Generalized Poisson

Jelinski-Moranda

Generalized Potsson — user-,
specified mterval weighting

Littlewood-Verrall Linear

Nonhomogeneous Poisson(INHPP)

Littlewood-Verrall Quadratic

Schneidewind

A
Musa Basic

Schneidewinfl — 1gnore first “s-17
test intervals

Musa-Okumeoto

Schneidewind — total failures
first “s-17" test intervals

Nonhomogeneous Poisson(NHPP)

Shick-Wolverton

Yamada S-shaped

Table 3 — Models for Each Type of Failure Data
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e Musa Basic - for estimated MTBF
e NHPP (TBF data) - for estimated MTBF
e Generalized Poisson - for estimated failure counts

"A Survey of Software Reliability Modeling and Estimation", prepared by Dr.
William H. Farr[NSWCS3].

Reliability - Measurement, Prediction, Application: by Musa, lannino, and
Okumoto, published by McGraw-Hill in 1987[Musa87]

& Handbook of Software Reliability Engineering, edited by Michael Lyu,
published by McGraw-Hill in 1996 [Lyu96].

casre

v Dynamically-Weighted Linear Combination (DLC/S/4)
v Equally-Weighted Linear Combination (ELC)

v' Median-Weighted Linear Combination (MLC)

v Unequally-Weighted Linear Combination (ULC)

e Nonhomogeneous Poisson Process (NHPP)
¢ Musa-Okumoto (MO)
e Littlewood-Verrall Quadratic (LVQ)

e ELC = (1/3)NHPP + (1/3)MO + (1/3)LVQ
e MLC = whichever model’s prediction is between the other two.
e ULC = (1/6)Pessimistic + (4/6)Median + (1/6)Optimistic

select and run a model

AR%
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