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1.0
Introduction

1.1
Document Purpose

This section should delineate the purpose(what kind of information does it contain?) of this document and identify the intended audience(who should be reading this spec?).

1.2
Document Scope

This subsection should:
(a) Identify the software product(s) to be produced by name (e.g., Host DBMS, Report Generator, etc.);

(b) Explain what the software product(s) will, and, if necessary, will not do;

(c) Describe the application of the software being specified, including relevant benefits, objectives, and goals;

(d) Be consistent with similar statements in higher-level specifications (e.g., the system requirements specification – Use Case Model), if they exist.

1.3
Definitions, Acronyms, and Abbreviations

This subsection should provide the definitions of all terms, acronyms, and abbreviations required to properl interpret this document. This information may be provided by reference to one or more appendixes in this document.
1.4
References

This subsection should

(a) Provide a complete list of all documents referenced elsewhere in the SRS;

(b) Identify each document by title, report number (if applicable), date, and publishing organization;

(c) Specify the sources from which the references can be obtained.

This information may be provided by reference to an appendix.
1.5
Document Overview

This subsection should

a) Describe what the rest of this document contains;

b) Explain how this document is organized.

2.0
Overview and Summary of the Simulation System
This subsection should put the product into perspective with other related products. If the product

is independent and totally self-contained, it should be so stated here. If this document defines a product that is a component of a larger system, as frequently occurs, then this subsection should relate the requirements of that larger system to functionality of the subject software and should identify interfaces between that system and the subject software.


A block diagram showing the major components of the larger system, interconnections, and external interfaces can be helpful.
This subsection should also describe how the software operates inside various constraints. For example, these constraints could include

(a) System interfaces;

(b) User interfaces;

(c) Hardware interfaces;

(d) Software interfaces;

(e) Communications interfaces;

(f) Memory;

(g) Operations;

(h) Site adaptation requirements.

2.1  Project Motivation and Business Analysis

This subsection shall include a discussion of the need for the subject system.  What problem motivated the development of this system?  This subsection shall also discuss the cost/benefit tradeoffs that justify the economics of building the system.  This can be taken directly from the Project Requirements Specification and/or your Use Case Model.
2.2 The Virtual World Model
This subsection shall present a description of the virtual world scenario to be simulated. Material included can come from the Use Case Model and/or Project Requirements Specification.
· Include Physical Model and Scenarios

· Include Modeling (Fidelity) Requirements

2.3 Operational View of the Simulator

This subsection should provide a summary of the major functions (use cases) that the software will perform.  For example, this spec for an accounting program may address customer account maintenance, customer statement, and invoice preparation without mentioning the vast amount of detail that each of those functions requires.  Sometimes the function summary that is necessary for this part can be taken directly from the section of higher-level specifications (e.g. Use Case Model) that allocates particular functions to the software product. 

Note that for the sake of clarity

(a) The functions should be organized in a way that makes them understandable to the customer or to anyone else reading the document for the first time.

(b) Textual or graphical methods can be used to show the different functions and their relationships (e.g. Use Case Diagram). Such a diagram is not intended to show a design of a product, but simply shows the logical relationships among actors and use cases.

This subsection shall include a list of all simulation functional requirements.  That is, the specific questions the simulation system is designed to answer.  This can be taken directly from the Project Specification.

· Use Case Diagram and User Scenarios

· Actors and their Roles

· Simulator Functional Requirements (what questions does the simulator answer)

· External Interface Requirements and Views

2.4 Assumptions and Dependencies

This subsection shall include all dependencies on and assumptions relating to third-party products, subcontractors, governmental laws and regulations, or finally on emerging industry standards should be discussed in this section.  This section is important to help identify sources of project risk. 

3.0  Use Case Specifications
This section should be introduced with an Activity (not State) Diagram showing the flow of use cases in the system.  The diagram should identify use cases by name – these names shall appear in the title of subsections that describe the use case specifications in detail.
The following example illustrates the Activity Diagram for the Grocery Checkout System.
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Sample Activity Diagram for Grocery Checkout System

The checkout scenario begins with the Shopper (actor) executing Unload Cart where each grocery item is removed from the shopping cart and placed on an empty slot on the Conveyor surface.  

Concurrently with Unload Cart, the Clerk is performing the use case Price Check Items as they are delivered by the Conveyor to Clerk’s checkout station.  When the price of a grocery item has been computed and recorded as part of the sales transaction, the Clerk deposits the item in the Bagging Bin for handling by the Bagger.
Concurrently with both Unload Cart and Price Check Items the Bagger is executing Bag Groceries. In this use case the Bagger removes individual grocery items from the Bagging Bin and adds them to a shopping bag.  When a bag becomes full a new bag is opened until all grocery items have been bagged.
When the Shopper has completed Unload Cart and the Clerk has completed Price Check Items, the use case Pay For Groceries may begin. This scenario begins with the Clerk reporting the sales total to the Shopper.  The Shopper selects one of two payment options (Pay By Cash and Pay By Credit) and responds to the Clerk’s request for payment with either sufficient cash or with a credit card.  The Clerk processes the payment and returns change (if necessary), solicits the Shopper’s signature on the credit slip (if necessary) and then returns a receipt to the Shopper and a signal to the Bagger to complete the use case.

When the Bagger has bagged all groceries in the Bin and has received the empty cart from the Shopper, the Bagger can begin Load Cart with Bags.   After the cart has been loaded with the grocery bags and a signal has been received from the Clerk that payment has been made, the Bagger releases the loaded cart to the Shopper.  This completes the Checkout process.
The remainder of this section includes a numbered subsection for each use case.  We illustrate the specification of a single use case below.  Note the difference between the Communication Diagram given for a use case spec in the Use Case Model as compared to the CD given for a use case spec in the Analysis or Design Models.
3.1  Unload Cart
Purpose:  To unload the grocery items in the cart and deposit them on the Conveyor for transport to the Clerk for price checking.
Pre-Condition:  The Shopper is at the head of the waiting line with a cart loaded with groceries.  The Clerk has completed the Pay For Groceries use case of the previous Shopper.  The Bagger has bagged all items of the previous Shopper.
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Communication Diagram for Use Case Unload Cart

Scenario:
(1)  The Shopper removes a grocery item from the cart. If the cart is empty, the Shopper removes a plastic divider bar from the Conveyor.
(2)  The Shopper requests (waits) for an empty slot to appear on the Conveyor.
(3)  The Conveyor moves an empty slot into position at the Shopper’s station.
(4)  The Shopper deposits the grocery item (or plastic bar) in the empty Conveyor slot.
(5)  The Clerk requests a grocery item for checkout and waits.
(6a)  The Conveyor delivers a grocery item to the position at the Clerk’s station.
(6b)  The Clerk removes the available grocery item.
(7)   The Clerk prices the grocery items and records its identity and price on the sales terminal.
(8)   The Clerk deposits the checked item in the Bin.
(9)  The Bagger removes items from the Bin when they become available (Bin not empty).
(10) The Bagger adds the grocery item to an open bag.  If a bag is full, it is set aside and a new bag is opened.

Post-Condition:  The Shopper has placed the plastic bar on the Conveyor surface and has released the empty cart to the Bagger.
4.0   External Interface Specifications
4.1   Input Specifications

This subsection shall include a detailed description of all non-interactive  input data sources.  Specifically it should enable the reader to construct valid instances of all input sources.  A complete set of example input sources should be provided to illustrate the specifications given in this subsection.   These can be provided as appendices with appropriate descriptive references given in this subsection.  (E.g. Input File Specification) 
4.2 Output Specifications

This subsection shall include a detailed description of all non-interactive output data sinks.  A complete set of example output data records, files, streams, etc.,  should be provided to illustrate the specifications given in this subsection.   These can be provided as appendices with appropriate descriptive references given in this subsection.  (E.g. Output File Specification) 
· Event Log

· Post Simulation Report

4.3   Interactive User Interface Specification 
This subsection shall include a detailed description of all interactive input and output data. If the user interface exploits command line input, then a description of each command, its purpose, and the data supplied shall be included.  All associated system prompts and responses associated with each command shall also be included.  Sample interaction sequences shall be included, or reference given to them in an appendix.

 If the user interface is via GUI, then a complete description of all user screens (including actual or abstractions of screen images)  and their logical flow shall be documented in this subsection. 
5.0   Internal Software Specification
This subsection shall include a specification of the software architecture and design of the subject system.  This serves as a blue print for implementation.
5.1 Architectural Overview
This subsection describes the high-level software architecture of the system including both its static view and its dynamic view.  
· Static Models
· Package Organization and Relationships
· System Class Diagram (Layers: Control classes, Active or Agent subclasses, Message subclasses, and Passive classes)
· Include a Use Case Coverage table showing the design classes covering each use case.

A Use Case Coverage Table is a good way to summarize how classes in the Design Model map to Use Cases. 

                                     Table.  Use Case Coverage by Design Classes
	
	UC1
	UC2
	…
	UCm

	CL1
	
	
	
	

	CL2
	
	
	
	

	…
	
	
	Data Members &

Methods
	

	CLn
	
	
	
	


The entry in row (i), column (j), is the set of data members and methods of Class (CL(i)) that are needed for Use Case (UC(j)).


· Dynamic Models
· System Activity Diagram showing process flow of use cases

· Agent Communication or Interaction Diagrams showing message types sent from each Agent subclass to another – describe purpose and content of each message. 
· System Sequence Diagrams (see class notes)
5.2 Package Specifications

This subsection shall include a brief description of the purpose of each package (namespace) and the classes it contains (and their purpose or function).
5.3 Class Specifications (SimModels only)
Begin with a section presenting a “roadmap” of how classes are organized.
 (Agent subclasses)(Message Classes)(Passive classes)
End this opening section with a TOC listing: Class, Package, page #, alphabetically by class. 
Each class description should provide the following information:
· Class Name

· Containing package

· Type of class (boundary, control, entity, exception)

· Purpose of class and its functional capabilities and behavior.  List the use cases that call methods of this class.

· List of data members (Attribute Table) and their specification (purpose and type). Include as a minimum the data members that directly represent problem data identified in use case specification.  

· Give the specification of all methods (public, protected, private) and give their visibility.(Method Table)  This information must include: name, parameter profile, result profile for functions, purpose of the method (if not obvious from its name), the methods called in other classes and packages (required services), and any exceptions it raises.

· Class protocols and exception conditions.  This protocol should describe constraints on use of the class, such as its internal states and the methods that may be called in each state ( e.g. give a state diagram of the class behavior).  Discuss exceptions that are raised and the circumstances that trigger them.
· For Agent subclasses only, include a State Diagram showing its simulation states and transitions (events or messages).  Summarize what agents receive messages from this class and what agents this class receives messages from.
6.0   Implementation Summary
· Summarize progress (what was implemented and tested, what was not)
· Development platform, environment and restrictions for compilation/execution.
· Installation and demonstration requirements.
· Sample input and output (Appendices)

























































PAGE  

