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THE NATURE OF SOFTWARE
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Characteristics of Software




Software Engineering

/

Failure
Rate

Hardware and Software

"Infant

Failure Curves for

"Wear

Mortality" Out"

/

Time

.
>

FAILURE CURVE
FOR HARDWARE

!

\hange

Actual

|deal

Time

FAILURE CURVE
FOR SOFTWARE

\j

-5




Software Engineering

Software Components




Software Engineering

Software Configuration

Software
Project

Plan
Software

Requirements

Specification -
Software
_ Design
User

Documents
[
Software Data Code
Test Plan and Structures —
Procedures and e

Dictionary

1-7




—Software Engineering

Software Development Activities
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Software Application Domains
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HISTORY OF
SOFTWARE DEVELOPMENT
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Role of Software

The explosive growth of computer speeds | Distributed Desk-Top Systems
and capabilities at a very low cost fuels Systems Obiect Orientat
the demand for very complex software | Empedded ject Lrientation
and increases customer expectations. Smarts Expert Systems

Low-Cost Neural Nets
Multiuser Hardware  parallel Computing
Real-Time Consumer Impact
Batch Oriented Fourth Era
Limited Database
imite .
Distribution Product Software Third Era
Custom Software Second Era
First Era
1950 1960 1970 1980 1990
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Role of Software, Continued

Where Do We Go From Here?

handle larger and multiprogram
systems

interfaces
«iArtificial intelligence and neural

computing become useful l
~National computing motivates huge —
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Industrial View

long to finish a
working software
system?

software errors before
software is delivered?

the progress of
software
development?
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PROBLEMS WITH
SOFTWARE DEVELOPMENT

....... .

uCauses
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1.

2.

3.

4.

Problems

We have little data on the software
development process.

Customers are often dissatisfied with the
software they get.

Software quality is hard to define and

measure.

Existing software is often very difficult to

maintain.

Can these problems be
overcome?

-15




Software Engineering

Causes

formal training in engineering the development
of the software product.

art to programming as an engineering task can
be significant.
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SOFTWARE MYTHS

....... .

~=Management Myths
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Customer Myths

Myth

is enough to get going. Fill in
the details later.

change, but change can be
easily accommodated because
software is flexible.

Cost
to
Change

Reality

requirements is THE major
cause of poor and late
software.

in order to fix an error
increases dramatically in
later phases of the life of the
software.

1.5-6x

| x|

60-100x

Definition Development Maintenance
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Developer Myths

Myth

works, the developer's job is
done.

there is no way to assess its
quality.

successful project is a
working program.

Reality

on a program occurs after it is
delivered to the customer.

effective in finding errors than
testing for certain classes of
errors.

includes documentation,
regeneration files, test input
data, and test results data.
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Management Myths

Myth

house so software will be
developed satisfactorily.

tools that are available in-
house are sufficient.

programmers if the project
gets behind.

Reality

are usually not up to date
and not used.

are not usually obtained or
used.

software project makes it
later." -- Brooks
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SOFTWARE ENGINEERING PARADIGMS
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System

Engineering _l

Life Cycle, Continued

Analysis

.
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Prototyping Model

Start
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B Quick
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Initial
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and
Project
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Fourth Generation Techniques

Requirements
Gathering

"Design”
Strategy

Implementation
Using 4GL -

Testing
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Combining Paradigms

rreliminary Requirements Gathering

|
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Generic Paradigm

1. DEFINITION PHASE

@ System Analysis

@ Software Project Planning
@® Requirements Analysis

2. DEVELOPMENT PHASE
@ Software Design

® Coding

@ Software Testing

3. MAINTENANCE PHASE
@® Correction

@® Adaptation

® Enhancement
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SOFTWARE ENGINEERING
TECHNOLOGY
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What Is Software Engineering?

Wethods

IProcedures

Computer-Aided Software Engineering (CASE)

....... .

».Tools which support the Methods and Procedures
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Software Engineering Capability
and Its Measurement

can be measured in terms of the degree to which the outcome of
the process by which software is developed can be predicted.

Software developed by the Software Engineering Institute.
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Increasing
Process
Maturity

Optimizing - Process
refined constantly

Managed - Process
measured/controlled

Defined - Process
institutionalized

Repeatable - Costs,
Schedules managed

Initial - Ad hoc;
unpredictable
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Process Maturity and Technology

Advanced Higher Target
Risk
TECHNOLOGY
STAGES ‘\I deal
Transition
Path
Inefficient Risk Inefficient
Initial Defined Optimizing
Repeatable Managed

PROCESS MATURITY LEVELS
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Maturity Keys

Maturity Levels

/|

\ are composed of

indicate
Process Key Process Areas

Capability

have or

Expected lack
Outcomes

Common
Key

Features

\are estimated by

Key Practices

éro

structured

\ determine
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Key Process Areas by Level
Level 2 (Repeatable)

....... .

»uSoftware Configuration Management
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Key Process Areas by Level
Level 2 (Repeatable), Continued
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Key Process Areas by Level
Level 2 (Repeatable), Continued
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Key Process Areas by Level
Level 3 (Defined)
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Key Process Areas by Level
Level 3 (Defined), Continued
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Key Process Areas by Level
Level 3 (Defined), Continued
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Key Process Areas by Level
Level 3 (Defined), Continued
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Key Process Areas by Level
Level 4 (Managed)

....... .

»Quality Management
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Key Process Areas by Level
Level 5 (Optimizing)
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Ada Technology

algorithms to be expressed without concern for the kind of data on
which the algorithm is applied
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Ada Technology, Continued

Ada
Specification

—

ey = =

ith System;
tackage Sensor is
type Device is private;
-- Abstract concept of a sensor
procedure Define (S : in out Device;
Where : in System.Address) ;
-—- Associate a sensor with memory
function Read (S : in Device)
return Integer;
-- Return sensed value
pprivate
-- details omitted

nd Sensor;
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Ada Technology, Continued

something much more than a programming language; Ada can be
used as a common language for communicating:

way to communicate requirements and design information -- often
in a form which may be syntactically checked by a compiler. Ada
is much better than conventional English in this regard.
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