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Recap
· Introduction to course
· What is a requirement?
· Types of requirement
· What is requirement engineering process?
· System engineering and software requirements

Today’s Lecture
· System engineering
· Software requirement engineering
· Software requirements document
· Sample requirements document

Why system engineering?
There is a close relationship between software and more general system requirements
General system requirements
Software requirements
Systems engineering

Computer-based systems fall into two broad categories:
· User-configured systems where a purchaser puts together a system from existing software products
· Custom systems where a customer produces a set of requirements for hardware/software system and a contractor develops and delivers that system

Classes of custom systems
· Information systems: Primarily concerned with processing information which is held in some database.
· Embedded systems: Systems where software is used as a controller in some broader hardware system
· Command and control systems: Essentially, a combination of information systems and embedded systems where special purpose computers provide information which is collected and stored and used to make decisions

Emergent properties: Emergent properties are properties of the system as a whole and only emerge once all of its individual sub-systems have been integrated. Examples of emergent properties
· Reliability
· Maintainability
· Performance
· Usability
· Security
· Safety

The systems engineering process
· System requirements engineering: The requirements for the system as a whole are established and written to be understandable to all stakeholders
· Architectural design: The system is decomposed into sub-systems
· Requirements partitioning: Requirements are allocated to these sub-systems
· Software requirements engineering: More detailed system requirements are derived for the system software
· System engineering activities
· Sub-system development
· The hardware and software sub-systems are designed and implemented in parallel.
· System integration: The hardware and software sub-systems are put together to make up the system.
· System validation: The system is validated against its requirements.
· Requirements document: The requirements document is a formal document used to communicate the requirements to customers, engineers and managers.

The requirements document describes: 
· The services and functions which the system should provide
· The constraints under which the system must operate
· Overall properties of the system i.e.. constraints on the system’s emergent properties
· Definitions of other systems which the system must integrate with.

Users of requirements documents
· System customers: specify the requirements and read them to check they meet their needs
· Project managers: Use the requirements document to plan a bid for system and to plan the system development process
· System engineers: Use the requirements to understand the system being developed
· System test engineers :Use the requirements to develop validation tests for the system
· System maintenance engineers: Use the requirements to help understand the system

Requirements document structure
IEEE/ANSI 830-1993 standard proposes a structure for software requirements documents
1. Introduction
Purpose of requirements document
Scope of the product
Definitions, acronyms and abbreviations
References
Overview of the remainder of the document
Requirements document structure
2. General description
2.1 Product perspective
2.2 Product functions
2.3 User characteristics
2.4 General constraints
2.5 Assumptions and dependencies
3. Specific requirements
Covering functional, non-functional and interface requirements. 
4. Appendices
Index

Adapting the standard
· The IEEE standard is a generic standard which is intended to a wide range of requirements documents.
· In general, not all parts of the standard are required for all requirements documents
· Each organisation should adapt the standard depending on the type of systems it develops

Writing requirements
· Requirements are usually written as paragraphs of natural language text supplemented by diagrams and equations
· Problems with requirements
· use of complex conditional clauses which are confusing
· sloppy and inconsistent terminology
· writers assume readers have domain knowledge
· Writing essentials
· Requirements are read more often than they are written. You should invest time to write readable and understandable requirements
· Do not assume that all readers of the requirements have the same background and use the same terminology as you
· Allow time for review, revision and re-drafting of the requirements document

Writing guidelines
· Define standard templates for describing requirements
· Use language simply consistently and concisely
· Use diagrams appropriately
· Supplement natural language with other description of requirements
· Specify requirements quantitatively

Example – Bus Locator Project
