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« text: Software Engineering, Sommerville, 7t ed.

* newsgroup, swiki

* reading assignments

* midterm and final (20% + 20%)
* class participation

project (55%)

— you choose project

— groups, 3-5 members, different roles
— online templates
— two entire iterations

Software Engineering

* Build software
— address requirements
— adhere to specification
— meet constraints
* beyond programming...
— includes documentation
— testing & validation
— maintenance
* development of large-scale software systems
through an explicit methodology, notation,
guidelines. ..
— not an art form or a craft

102 - Class exercise

103 - Term project —
10* - Compiler

10° - Commercial software product
10° - Mainframe operating system

107 - Strategic Defense Initiative

programming

software
engineering
effort




Software engineering is

"(1) the application of a systematic, disciplined,
quantifiable approach to the development,
operation, and maintenance of software, that is,
the application of engineering to software," and
"(2) the study of approaches as in (1)."

-- IEEE Standard 610.12

* SE certification, licensing

« ethics code (confidentiality, competence, IP rights,
resource misuse...)

Why Software Engineering?

* historically — Software Crisis in late 60s

— first large-scale software development undertakings, could not
deliver functionality, meet requirements, far exceeded costs and
time expectations (cowboy methodology)

— popularized after 1968 NATO Software Engineering Conference
* today
— in PC market, software costs >> hardware costs

— growth in developed economies is highly software
driven/dependent

— increase in complexity and demand

heterogeneity, delivery and trust

— mission/business-critical

constantly evolving requirements, needs, operating conditions
— systems with long lifetimes...

How are we doing:

scftware that could
scftware be used as delivered
delivered but never (119,000 out of
successfully used $6.8 million)

(3.2 million)

software paid software that could
tbut not be used after changes
($198,000)

scftware used but
extensively reworked

nine software development contracts  ©f later abandoned
(513 million)
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* ... in conclusion
— SE important/critical discipline
— concerned with cost-effective software development

— with a systematic approach, using appropriate tools and
techniques, and resources, and under specific
development constraints

— where delivered product should meet requirements,
specifications, projected time/cost estimates, and
deliver functionality

Software Process

» A set of activities whose goal is the development
or evolution of software.

* Generic activities in all software processes are:

— Specification - what the system should do and its
development constraints

— Development - production of the software system

— Validation - checking that the software is what the
customer wants

— Evolution - changing the software in response to
changing demands.

Software Process Model

* An abstract representation of a software process,
presented from a specific perspective.
— Waterfall model;
— Iterative development;
— Component-based software engineering;

— Agile process models/Extreme Programming (XP);
— Formal models;
— Rational Unified Process (RUP)

* “determine order of phases of development, and
transition criteria”

Waterfall model C (¢ St S
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Development and evolution costs for long-lifetime systems
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Relative cost to fix defect

Factor-of-100 Growth in Software Cost-to-Fix
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Software Engineering Method

Structured approaches to software development which
include system models, notations, rules, design advice and
process guidance.

Model descriptions

— Descriptions of graphical models which should be produced;
Rules

— Constraints applied to system models;

Recommendations

— Advice on good design practice;

Process guidance

— What activities to follow




