CIS224:  Software Projects: Software Engineering and Research Methods

Software System Design
1. The Software Design Process

1.1 Definitions and Aspects

Software design is the technical kernel of the software engineering process.

Software design is a process through which the requirements are translated 

into a representation of software. Initially the representation depicts 

a holistic view of software. Subsequent refinement leads to a representation 

that is close to source code. 

In software engineering context the design involves:

· data design

· architectural design

· program interface design

· component-level design

The software design process has technical and management aspects:

a) from a project management point of view, software design is 

    conducted in two steps:

- preliminary design: concerns the transformation of requirements into 

   data and software architecture;

- detailed design: focuses on refinements to the architectural representation 

   that lead to detailed data structure and algorithmic representations of software;

b) from a technical point of view, software design involves the following steps:

- data design: transforms the information domain model created during the 

   analysis into data structures that will be required to implement the software; 

- architectural design: defines the relationship among major structural 

   components of the program; 

- procedural design: transforms the structural components into a procedural

   description of the software; 

- interface design: establishes the layout and interaction mechanisms for 

   human-machine interaction.

1.2 Software Design Principles

Having a predefined set of design principles helps the software


engineer to navigate the design process.


The basic software design principles can be summarized as follows:


- consider alternatives for every decision


- the design model should be traceable to the analysis model


- use possibly sets of ready design patterns


- try to minimize the distance between the required model and the designed one


- the design should exhibit uniformity and integration


- the design should be structured to accommodate change


- the design model is different from the code


- the design model should be assessed for quality


- the design model should be reviewed

1.3 Fundamental Concepts

The software designer raises the following questions:

- what criteria can be used to partition the software into individual components?

- how is function or data structure detail separated from a conceptual

   representation of the software?

- are there uniform criteria that define technical quality of software design?

The basic concepts of the software design process are:

· abstraction

· refinements

· modularity

· architecture

· hierarchy

· data structure

· software procedures

· information hiding

2. The Software Design Specification

I. Introduction


A. System Objectives

B. Hardware and Software Interfaces


C. Externally Defined Database

II. Reference Documents


A. Requirements Specification


B. Technical Reference

III. Design Description


A. Data Description


B. Architecture Description


C. Interface Description


D. Component Description

IV. Modules


A. Modules Used


B. Data Exchange between Modules

V. File Structure and Global Data


A. External Files


B. Files and Cross-reference


C. Global Data

VI. Software Tests

A. Test Guidelines


B. Integration Strategy

VI. Appendices
