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1. INTRODUCTION

1.1 Overview of the System

The goal of the Web-Service Based Project Center is to support management and execution of large projects.  The Project Center (PC) is composed of a set of defined parts embedded in an extensible architecture that supports the addition of new tools without rebuilding any other part of the system.  Some of these parts will be built as part of this development effort, and some of the parts will be available open-source tools, integrated into the Center.

The main functionalities provided by the Project Center are 
a. Integration of all tools into a unified, extensible, whole via integrating web and WinForm interfaces

b. Source control, building, and testing supported by the following open source tools
c. Tools developed specifically for this application
1.2  Purpose of the document

This document describes the test approach for the PC development. It details the different stages involved in system testing before the project is delivered.

a. Test Approach

Here we define 

i. Scope of System Testing

ii. Overall strategy

iii. Activities to be completed

iv. Resource Allocation

b. Test Planning

Here we define 

i. Activities

ii. Dependencies

iii. Resources needed

c. Test Conditions/Cases

Here we define

i. Test types
ii. Data Processing

iii. Results

1.3  Objectives of System Testing

At a high level, this System Test intends to prove that

· The functionality, delivered by the development team, is as specified in the PC A-Specification Document and the individual team B-Specification Documentation. 
· The software is of high quality. 
· The software meets the standards required by the customer.

1.4  Responsibilities
The responsibility for testing is as follows

· Unit testing is the responsibility of the respective team in-accordance to the test plan developed by the team leader.
· System Testing is the responsibility of the Test Team Member(s) assigned to different modules.

· User Acceptance/Qualification Test is the responsibility of the Customer, Project Manager and Test Team Leader.

2. SCOPE

This test plan gives a description of the various kinds of test run on the fully integrated Project Center (PC). PC in its full functionality includes the following modules

a. User Interface:

PC comes with two kinds of user interface. A win form UI which provides all functionalities of PC as described in the A-Specification v2.1 and an Asp.Net Web Interface which provides a subset of the total functionalities.

· Win Form User Interface

This supports integration of all the tools through web services.  Each of the Win Form clients will run on user’s machines, communicating with the project server via web services.  

· Asp.Net User Interface

This supports integration of all the tools through Asp.Net pages.  
b. Open-Source Tools Subsystem

The tools subsystem is responsible for providing an environment in which each of the tools can run and interface with the User Interfaces.  Note that it is entirely suitable, although not required, for the User Interfaces to spawn a separate process to run any of the tools.
c. Scheduling and Tracking System

The tracking subsystem is responsible for providing scheduling, bug tracking, and change log, all in a consistent, integrated manner for the User Interfaces.

d. Data Management and Security Subsystem

The data management subsystem supports persistent handling of all Project Center data using both SQL Server and XML, although not concurrently

e. Communication and File Transfer Subsystem

The Communication Subsystem uses message-passing to communicate requests and pass data, including files, between Project Center clients and server.  Message-passing will be implemented using web services.
2.1  Reference Documents

a. PC A-Specification v2.1 – Anirudha Krishna, Dr. James Fawcett
b. PC Operational Concept Document v1.1 – Anirudha Krishna, 
Dr. James Fawcett

c. PC B-Specification 

i.  Asp.Net B-Specification v2.0 – Aashish Poddar

ii. Win Form B-Specification v1.4 – Shyam Sundaramurthy

iii. Communication B-Specification v1.2 – Hari Kizhakekalam
iv. Data Management B-Specification v1.1 – Ghanshyam Namboodiripad

v.  Security Sub-System B-Specification v1.2 - Ghanshyam Namboodiripad

vi.  Help Sub-System B-Specification v1.0 – Aashish Poddar

vii.  Scheduling and Tracking Client Side Sub-System v1.1 – Jaimeen J Kamdar

viii. Scheduling and Tracking Server Side Sub-System v1.1 – Jaimeen J Kamdar

d. PC C-Specification
i. Scheduling and Tracking Server Side Sub-System v1.1 – Jaimeen J Kamdar

2.2  Testing Process

The diagram below outlines the test process that is being followed.
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Fig: 1

Below is a brief description of the different steps shown in the figure above.

i. Review B-Specification:

This involves reading the B-Specification of the different modules and checking the requirement statements for testability. After this is complete we create this System Test Plan document and  allocate resources. 
ii. Build Test Procedure(s):
This involves identifying the test procedures to be prepared based on the B-Specification’s requirements, grouping the ‘shalls’ into logically similar sets for which testing can be done together, identifying the type of test procedure to be followed – whether inspection, demonstration, testing or analysis and managing inputs, outputs, expected and actual results.

iii. Integrate Modules and Run Test Procedures:

This involves step-wise integration of various modules and testing them. [See Integration Timeline]

iv. Fix Bugs:

This involves fixing bugs and doing regression testing.

v. Execute Qualification Test:

This involves testing as per customer requirements given in A and B-Spec and ensuring customer is satisfied.
vi. Fix Detected Descripencies

This process involves fixing any deviations that might have occurred from customer’s requirements or any failed test procedure should be fixed.
vii. Sign-Off and Deliver

In this process the product is signed off and deliverables are handed over to the customer.
2.2.1 Exclusions

The development team is responsible for any design, functional or implementation issues that arise and those will be resolved by them.
2.3 Testing Scope

Tests that will be undertaken for this application are listed below. All test procedures and plans are prepared based upon the requirements catalog available in Integrated B-level specification document. 

2.3.1. Qualification Testing
This type of testing answers the question – “Do we meet all the requirements?” Qualification Testing is a step-by-step demonstration that each A and B level specification requirement is satisfied. Every requirement is demonstrated by either of the following:
· Inspection: Visually inspect documentation, source code, code libraries, etc to show that requirements have been met, e.g., “shall use C programming language…”
· Demonstration: Show by observing normal software operation that requirements have been met, e.g., “shall provide operator with a command menu with the selections…”
· Analysis: Collect test data and analyze it off-line to show that requirements have been met, e.g., “shall report 99.99% of targets within specified range and elevation…”
· Test: Show by operating the software and providing special test inputs that on-line operation meets requirements, e.g., “shall initialize the system and enter operational mode within 30 seconds.”
This is the responsibility of the Test Team and is validated and then signed off by the Project Manager and the Customer.
2.3.2. Technical Unit Testing

Unit testing of the individual modules is the responsibility of the respective Development Teams. 
2.3.3. Integration Testing

Integrating testing at every stage of integration attempts to validate that all areas of the system interface work correctly with each other and that there are no gaps in the data flow. Final integration test is almost qualification test that the system works as an integrated unit when all the tests and bug fixes are complete. This testing will be carried out by the team leads in conjunction with respective team members. 

3. SCHEDULES AND MILE STONES:
	Activity Description

	RI
	Start Date
	End Date

	Project Start
	Everybody 
	9/29/04
	12/13/04

	Project and Architecture

Review
	Everybody
	10/11/04
	

	Draft B Specs of different

Modules
	
	10/13/04
	10/20/04

	B-Spec Review
	Test Team

Members
	10/20/04
	10/24/04

	Update B-Spec
	Team Leaders
	10/24/04
	10/26/04

	B-Spec Review
	Priyaa

Anirudh

Avinash
	10/26/04
	10/30/04

	Test Plan Document Preparation
	Avinash
	11/03/04
	11/05/04

	Test Procedure Preparation

· Communication Module

· User Interface

· Custom Tools

· Database and Security

· Open Source Tools


	Navneeth

Anirudh

Abhishek, Aashish

Jayram

Shyam
	11/05/04

	11/20/04

	Test Procedure Review


	Avinash
	
	11/22/04

	Test Readiness Review
	Avinash, 

Test Team Members
	
	11/22/04


	INTEGRATION TIMELINES
	RI
	Start Date
	End Date

	Complete Unit Testing and Ensure

Integration preparedness for

Communication Module
	Navneeth, Hari
	
	11/04/04

	Complete Unit Testing and Ensure

Integration preparedness for

UI (both)
	Anirudh,

Shyam

Aashish
	
	11/04/04

	Integration of UI and Communication

Modules & Regression Testing
	Hari, Shyam, 

Aashish, Navneeth
	
	11/05/04

	Bug Fixes (if any) & Tests
	Hari, Aashish, Shyam
	
	11/10/04

	Complete Unit testing and ensure 
Integration preparedness for 

Database and security system
	Jayram,

G Shyam
	
	

	Complete unit testing and ensure

Integration preparedness for

Custom tools system 
	Abhishek,

Aashish

Jaimeen


	
	

	Integrate DB and Custom Tools & Regression Testing
	Jaimeen, GShyam

Jayram, Abhishek
	
	11/08/04

	Bug Fixes (if any) & Tests
	Jaimeen, GShyam
	
	11/20/04

	Integrate DB and Security & Regression Testing
	GShyam, Aashish, Shyam,


	
	11/08/04

	Bug Fixes (if any) & Tests
	GShaym, Aashish, Shyam
	
	11/20/04

	Installer Demo
	
	
	11/15/04

	Open Source Tools Demo and ensure

Integration preparedness for

Open Source Tools system


	Shyam,

Gang


	
	

	Integrate Custom Tools and Open Source tools & Regression Testing
	Jaimeen,

Gang, Abhishek,

Shyam
	
	11/14/04



	Bug Fixes (if any) & Tests
	Jaimeen, Gang
	
	11/20/04

	
	
	
	

	Complete Installation & Testing Complete Product


	Team Leaders, Test Team Members Avinash,
	
	11/20/04


	Bug Fixes
	Team Leaders
	
	11/22/04

	Test Procedure Execution
	
	11/20/04
	11/25/04

	Qualification Readiness

	Avinash,

Test Team Members
	
	11/22/04


4. Risks

4.1  Schedule

The schedule for every phase is aggressive and could affect the availability of work products for testing. A slip in the schedule of any module’s development and subsequent delivery could result in a subsequent slip in the test phase. Close project management and routing of resources to blocked modules is crucial to meeting the forecasted completion date.

4.2  Technical / Design Issues

Since this is P2P system includes functionality for registry transfer, an issue of security access in public lab computers may crop up. In such a case, the integrated system may not fire up due to security violations. Complete and thorough testing will be carried out to ensure that no fatal errors occur and 80% of qualification tests are done and bugs found are fixed before the Test Readiness Review as per schedule. 

4.3  Requirements

The Test Plan and Test Procedures are based on the requirements in the current B-Specification and C-Specification. Any changes to the requirements could affect the test schedule and could affect the delivery.
5. Dependencies

5.1  People Dependencies

Test team develops, performs and validates tests. The Team Lead of the module being tested is always on hand and liaises with the Test Team Member to ensure that his module is bug-free. The Team Lead maintains a unit-test bug report and is always aware of the pending issues/bugs brought up by the Test person. He also assigns the fixing of bugs to the respective developer and ensures that the Test person is supplied with the changed version of code.

5.2  Software Dependencies

The source code must be unit tested and provided within the scheduled time outlined in the schedule given in the earlier section. 

6. Resources and Responsibilities

The broad integration timeline has been prepared in conjunction with the Test Lead, the Project Manager and the Customer. The test lead is responsible for:

· Coordinating Schedules

· Writing and updating the test plan

· Reviewing the Test procedures 

· Presenting summary results of testing

The test team members will be responsible for writing the test procedures and associated cases and drivers, executing them and recording the results. 

The test team consists of:

· A Test Lead

· 6 Test Team Members for the 6 modules (Communication, Custom Tools, Open Source Tools, WinForm UI, Asp.Net UI, Database Management & Security)
The Project Manager acts as an overseer reviewing the test plans and procedures and passing on review comments to the Test Lead. The Team Leads liaise with the Test Lead and their respective Test Team Members while conducting tests, identifying bugs and loopholes, fixing them and handing over the product deliverable.
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