CIS224:  Software Projects: Software Engineering and Research Methods

Software: Nature and Qualities

Software Engineering concerns the establishment of sound engineering principles in order to obtain economically software that is reliable and works efficiently on real computer machines.

1. Why Software Engineering?

The term software denotes all the non-physical components

of a computer-based system.

The term software is conceived and used as complementary term of 

The other well established term hardware.
Software engineering is a discipline that studies the development of

high quality software components in computer-based systems.

2. Software Characteristics

The software has characteristics that are considerably different 

from those of the hardware:

· software is developed (or engineered), it is not manufactured 

in the classical sense;

· software does not wear-out: software has different failure rate from 

hardware, more precisely it is constant after correction;

· most software is custom built, rather than assembled from existing components (there are reusable components only).

When a hardware component wears out it can be replaced by a spare part, 

while there are not exactly in this sense software spare parts.

3. Software Applications

The following software areas indicate the breadth of software applications:

· System Software

· Real-Time Software

· Business Software

· Scientific Software

· Embedded Software

· Artificial Intelligence Software

Programming in the small vs. Programming in the large

Programming in the small is a single-person activity concerned with the development of single-version software which is both specified and 

meant to be used by the person who develops it.

Programming in the large is a multi-person activity concerned with the development of multi-version software which is both specified and 

meant to be used by people other than the team who develops it.

Differences between programming in the large and programming in the small:

1)  programming in the small is a personal endeavour, while

 programming in the large is a collective one;

2)  programming in the small requires no communication between 

 developers, while programming in the large does;

3)  software resulting from programming in the small is a one-off stable 

 product, while software resulting from programming in the large

 is expected to undergo many changes.
4. Software Qualities

External Qualities of Software Products

External qualities are these perceived by users

· correctness: a software product is correct if its behaviour conforms to the functional requirements specification; 

An execution event in which a software product exhibits unexpected

behaviour is called failure.

· reliability: a software product is reliable if there is a sufficiently high probability that it will not fail over a specified period of time;

· robustness: a software product is robust if copes sufficiently well with incorrect or incomplete requirements. Correctness is not enough, one must make provisions for defective specifications;

· efficiency: a software product is efficient if it works with accepted speed of processing the user data, and uses computing-related resources economically for most patterns of usage;

· integrity: a software product should withstand attacks to its security;

· usability: a software product is easy to use if its users find it so (this is a subjective quality).

Internal Qualities of Software Products

Internal qualities are those that developers strive for.

· - maintainability: a software product is maintainable if one can intervene and change it in a way that minimises both the intervention costs and the risk that the intervention will compromise quality;

· - verification and validation: verification addresses questions of conformity to specification. Validation addresses questions of adequacy of specifications;

· repairability: a software product is repairable if it is maintainable when the need arises for correcting interventions;

· reusability: a software product is reusable if it can be used as a component of another system;

· portability: a software product is portable if it can be used on more than one platform (software and hardware).

