Software Life-Cycle Models
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Life-Cycle Model

* |t specifies the various phasesifworkflows
of the software process, such as the
requirements, analysis (specification),
design, implementation, and postdelivery
maintenance, and the order in which they
are to be camried out.

Software Development in Theory
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Software Development in Practice

* In the real world, software development is
totally different and iz more chaotic

— Software professionals make misiakes

— The client's requirements change while the
software product is being developed

— A software product is a model of the real
world, and the real world is continually
changing.

1. Code-and-Fix Life-Cycle Model
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Code-and-Fix Life-Cycle Model

(Cont.)

* The product is implemented without
requirements or specifications, or any
attempt at design.

* The developers simply throw code together
and rework it as many times as necessary fo
satisfy the client.

* It i= used in small project and is totally
unsatisfactory for products of any
reasonable size. ¢




2. Waterfall Life-Cycle Model
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Waterfall Life-Cycle Model
(Cont)

* Advantages:
— Documentation is provided at each phase
— All the products of each phase (including the
documentation) are meticulously checked by
S04 =¥ Maintenance is easier

* Dizadvantages:

— Specification documents are long, detailed,
and boring to read.

Rapid-Prototyping Life-Cycle Model
(Cont.)

= A rapid prototype is & working moded that is
functionally equivalent to a subset of the product.
= The first step is to build a rapsd prototyps and ket
the client and future users interact and experiment
with the rapid prototype.
= Strength:
- The develapment af the prodwd is essamially inear.

praceeding from the rapid profotype 1o the delivered
product.

- The Teadback bogps of the walerfaEll modal are less
likedy 1o be needed in the rapid prototyping maded.

- M is bult rapidly and modified rapidly 10 reflect the
dient’s peeds. = Spead iz of e essence.

Waterfall Life-Cycle Model
(Cont.)

» Mo phase is complete until the documentation

for that phase has been completed and the
products of that phase have been approved by

the software quality assurance (S0QA4) group.

« [f the products of an earier phase have o be
changed as a consequence of following a
feedback loop, that earber phase is deemed to

be complete only when the docurnentation for
the phase has been modified and the

maodifications have been checked by the S0A
group.

3. Rapid-Prototyping
Life-Cycle Model
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Rapid-Prototyping Life-Cycle Model
(Cont.)

* Weakness:
— Cne the client’s real needs have been
determined, the rapid prototype implementation
is discarded.

* The lessons learned from the rapid prototype
implementation are retained and used in
subsequent development phases.




4. Open-Source Life-Cycle Model

implement the
{irst wessian

| S Perlorm cormagtim,
pefeclive, and adapine

pastdelery maintenarce Lt

| - hl-"-'l-'l-:l'llrl-ﬂ'r

= Mdaintenance Retirernent

Postdelivery maintenance life-cycle model

Open-Source Life-Cycle Model
(Cont.)

* The first informal phase

— Cne individueal buslds an inial version and
makes it available via the Internet (e.g..
SourceForge.net)

— If there is sufficient interest in the project, the
initial version is widely downloaded; users
become co-developers; and the product is
extended

* Key point: Individuals generally work
voluntarly on an open-source project in 1hE|r
spare time

Open-Source Life-Cycle Model
(Cont.)

* The second Informal Phase
— Reporting and cormecting defects
» Coeresclive mainlendance
— Adding additional functionality
» Prarfeclive mamilsandnce

— Porting the program to a new envircnment
« Aclapive maintenancea

* The second informal phase consisis solely of
postdelivery maintenance
— The word “co-developers” on the previous shide
should rather be "co-maintaners”

Open-5Source Life-Cycle Model

(Cont.)

= An initial working version is preduced using the
rapid-prototyping moded, the code-and-fix model,
and the open-source life-cycle modsal.

= The mnitial version of the ragi u?l‘lg madel is
then discarded. The mrhal mer'_-'.mrE Code-and-fix
model and open-source life-cycle model become

the target product

= There are generally no specifications and no

design. However, open-source software
production has attracted some of the world's
finest software experts. They can function
effectrvely without specifications or designs

Open-Source Life-Cycle Model (Cont.)

= A point will be reached when the open-source
product is no longer mainianable

= The open-source life-cycle model is restricted in its

applicability

- Il can be extremely successful for infrastructure projeces,
=uch as - Opéraling sysiems |Linuw:, Open8S0, Madh,
Darwin |, Web browsers (Firelox, Nelscape ), Complers
{gce), 'Web servers [Apache), and Dalabase managament
sysiems (MyS0L)

— There cannol Be opanrsowce develogment of & sofbwsans
product to be used in just one commercial organization

- The open-sowce life-cycle madal = napplicable wnless the
target product is viewed by & wide range of users as useful

Open-5ource vs. Closed-Source

= Closed-source software is maintained and tested by

employess

= Users can submit falure reparts bul never faull reports

= Cpen-source software is generally maintained by

unpaid volunteers

- U=sers are sirongly encowraged o submit defect reparts.
Bath failure reports and faolt repor=s
= Core groupr Smeadl number of dedicated maintainers with the
indination, the ime, and the nece=sssary skills o =ubmil falt
reparts (fixes"), They ke responshbility for managing the
project; They have the authorily o insisl] fooss
* Peripheral group: Users who choose o submil defect reports

from time to time N




