CHAPTER 2: SYSTEM DEVELOPMENT LIFE CYCLE METHODOLOGY
PART 4
STAGE V - SYSTEM TESTING

Testing is a process used to

· Assess correctness, completeness, reliability & quality of developed computer software/system.

· Uncover different classes of errors in a minimum time – effort

Different LEVELS OF TESTING are as follows (UISF):

• Unit Testing 
• Integration Testing 
• System Testing 
• Final Acceptance Testing 
Unit Testing

Written and run by software developers, UT is a software verification and validation method in which a programmer tests if individual units of source code are fit for use.

• A unit = smallest testable part of an application - may be an individual program, function, procedure etc

• Goal- to isolate each part of the program and show that the individual parts are correct

There are 5 categories of tests that a programmer typically performs on a program unit:

1. Parallel Tests

2. Structural Tests

3. Performance Tests

4. Functional Tests

5. Stress Tests
	Parallel Test
	Same test data is used in the new and old system ( output results are then compared.

	Structural test
	Examining the internal processing logic of a software system like logics of tax calculation

	Performance Test
	Verify response time, execution time, throughput, memory utilization and traffic rates

	Functional Test
	· Check ‘whether programs do what they are supposed to do or not’.

· Specifies operating conditions, inputs, and expected results (input values (whether actual result match expected result match.

	Stress Test
	• To determine stability ( testing beyond normal operational capacity i.e. to a breaking pt.

• Overload to determine limitations & situation handling


(- In Test cricket, PaSt Performance cannot tell how will you Function in a Stressful condition next time. -)

Types of Unit Testing

• Static Analysis Testing- Desk Check, Structured walk-through, Code inspection

• Dynamic Analysis Testing- Black Box Testing, White Box Testing, Gray Box Testing

Static Analysis Testing (- Walk karke har-ek Desk ko Closely Inspect karta hai -)

Structured walk-through

• Application developer leads other programmers through the text of program & explanation

Desk Check • Programmer checks for logical syntax errors, and deviation from coding standards

Code inspection

• Formal committee ( Review is done with formal checklists
Dynamic Analysis Testing
Black Box (BBT)

· Takes an external perspective of the test object to derive test cases – “No knowledge” of the test object's internal structure.
· Tests can be functional or non-functional
· The test designer selects valid and invalid inputs and determines the correct output.

· Applicable to all levels of software testing: unit, integration, functional testing, system and acceptance.

· Higher the level (bigger and more complex the box ( forced to use black box testing to simplify.

· “While this method can uncover unimplemented parts of the specification, one cannot be sure that all existent paths are tested. If a module performs a function which is not supposed to, the black box test does not identify it.”

White Box (WBT)

· Uses an internal perspective of the system to design test cases based on internal structure.

· Requires programming skills to identify all paths through the software.

· Tester chooses test case inputs to exercise paths through the code and determines the appropriate outputs.

· Applicable to: unit, integration and system levels of the testing process

· While it normally tests paths within a unit, it can also test paths between units during integration, and between subsystems during a system level test.

· Ensures that the internal operation of the product conforms to specifications and all the internal components are adequately exercised

Gray Box (GBT)

· Uses a combination of BBT & WBT

· Tester applies a limited number of test cases to internal workings of the s/w under test

· For remaining, one takes a black box approach in applying inputs to the software under test and observing the outputs
Integration Testing [after UT & before ST]

A software testing activity in which individual software modules are combined and tested as a group. In this functionalities which link one unit to another are tested, group of programs or modules are tested together 
Objective: to evaluate connection of 2 or more components that pass information from one area to another.

It takes as its input - modules that have been unit tested ( groups them in larger aggregates ( applies tests ( delivers as its output the integrated system ready for system testing. This is carried out in the following manner:

Bottom-up Integration

• Traditional strategy that in this first of all routines, programs and then linked modules are tested one by one
• First unit testing ( sub-system testing(  testing of the entire system

• (+) Easy to implement as tested subordinate modules are available during module testing

• (-) Testing of major decision / control points or linked modules is deferred to a later period.

Top-down Integration

· In this first of all, the main control points or linked modules functionalities is tested and then to lower parts are tested to ensure correct working of linked modules
· (+) Since decision- making processes are likely to occur in the higher levels of program Hierarchy, the top-down strategy emphasizes on major control decision points Encountered in the earlier stages of a process and detects any error in these processes.

· (-) High-level modules are tested, not with real outputs from subordinate modules, but from stubs.

Regression Testing

· this testing is performed when a new module is added to existing modules

· Each time a new module is added ( the software changes( New data flow paths are established & new I/O may occur & new control logic is invoked ( These changes may cause problems with functions that previously worked flawlessly.

· Regression tests ensure that changes or corrections have not introduced new errors.
System Testing

· A process in which software and other system elements are tested as a whole
· System testing begins just before implementation of either the entire system or certain subsets of system are ready for implementation
· Purpose: to ensure that the new or modified system functions properly.

Types of testing that might be carried out:

Recovery Testing

Testing ‘how well the application is able to recover from crashes, hardware failures and other similar problems’ (forced failure)
Stress or Volume Testing

· To determine the stability of a given system or entity ie testing beyond normal operational capacity, often to a breaking point, in order to observe the results.

· E.g. large quantity of data during peak hours

Security Testing

· Determine that whether implemented security features are able to protect data and information
· In this testing basic security features – CIA are reviewed and test
Performance Testing

· To determine the speed or effectiveness of a computer, network, software program etc

· Compares new system's performance with that of similar systems using well defined benchmark

Final Acceptance Testing

It is conducted when the system is just ready for implementation. Ensured that the new system satisfies quality standards and user needs. Thus, the final acceptance testing has two major parts:
Quality Assurance Testing

· Ensures that new system satisfies the quality standards

· Ensures development process is as per the organization’s quality assurance methodology.

User Acceptance Testing

· Ensures that functional aspects expected by the users have been well addressed in the new system. There are two types of the user acceptance testing :

· Alpha Testing: This is the first stage, often performed by users within org

· Beta Testing: This is the second stage, generally performed by the external users. This is the last stage of testing, and normally involves sending the product outside the development environment for real world exposure.
STAGE VI - SYSTEMS IMPLEMENTATION

Objective: To implement the new system i.e. process which ensures that information system is properly operational and allows users to take over its operations for use and evaluation
Activities: The activities involved in System Implementation are as follows-

· Conversion of data to the new system files.

· Training of end users.

· Completion of user documentation.

· System changeover.

· Evaluation of the system a regular intervals.

Document / Deliverable: A full functional / documented system in its operational environment.

The process of ensuring that the information system is operational and then allowing users to take over its operation for use and evaluation is called Systems Implementation.

Implementation includes all those activities that take place to convert from the old system to the new. The new system may be totally new, replacing an existing manual or automatic system or it may be a major modification in an existing system.

Activities during Implementation Stage

A. Equipment Installation (“Steps for successful installation of equipment”)

Necessary hardware should be ordered in time to allow for installation/testing of equipment. Installation checklist is made. Adequate time should be allocated for the following activities:

1. Site Preparation- An appropriate location must be found to provide an operating environment for the equipment that will meet the vendor's temperature, humidity and dust control specifications.

2. Installation of new hardware / software- Equipment - physically installed by manufacturer. Connected to the power source and wired to communication lines

3. Equipment check out- The equipment must be turned on for testing under normal operating conditions.

Vendor runs routine ‘diagnostic tests’ while implementation team devises and run extensive tests.

Ensure equipment is in proper working condition.

B. Training Personnel

A system can succeed or fail depending on the way it is operated and used. Quality of training important
When a new system is acquired which often involves new hardware and software, both users and computer professionals generally need some type of training. Often this is imparted through classes, which are organized by vendor, and through hands-on learning techniques.
C. System Implementation Conversion Strategies:

“Conversion or changeover is the process of changing from the old system (manual system) to the new system. 4 types of implementation strategies are as follows”:
Direct Implementation / Abrupt change-over:

An “All or Nothing” approach. Changeover is done in one operation, completely replacing the old system in one go. Pre-set date
[image: image1.emf]
On a given date old system is totally discontinued and new system is put into use. It is comparatively risky way of conversion because if errors are there in new system then lot of delay and losses can be there
Advantages:
· No duplication of work and efforts

· Low cost, use of only efficient new system

Disadvantages
· To recover from errors may take long time 

· User cannot compare the result of new system with old

Phased implementation:

Implementation can be staged with conversion to the new system taking place by degrees. E.g. - some new files may be converted and used by employees whilst other files continue to be used on the old system ie. The new is brought in stages (phases).

If each phase is successful then next phase is started, eventually leading to the final phase when the new system fully replaces the old one
[image: image2.emf]
Parallel running implementation:

MOST secure method with both systems running in parallel over an introductory period. The old system remains fully operational while the new systems come online.

With this strategy, the old and the new system are both used alongside each other, both being able to operate independently. If all goes well, the old system is stopped and new system carries on as the only system.
Advantages

· Recover from any processing errors immediately

· User can compare the results 

Disadvantages

· Duplication of work

· High cost, difficulty in running two systems
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Pilot implementation:

New system replaces the old one in one operation but only on a small scale. Any errors can be rectified or further beneficial changes can be introduced and replicated throughout the whole system in good time with the least disruption.

E.g. - it might be tried out in one branch of the company or in one location. If successful then the pilot is extended until it eventually replaces the old system completely.
Advantages

· Problems detected in the initial installation can be avoided in subsequent installation

Disadvantage

· Each site has its own particulars, therefore successful conversion of one site may not work with other
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In this, conversion in any branch is done using any one of the 3 strategies explained above 
Activities involved in conversion

Activities involved in conversion: Conversion includes all those activities which must be completed to “successfully convert from the previous system (e.g. manual system) to the new information system” (e.g. computer system). These activities can be classified as follows-

Procedure conversion: “Operating procedures” for the new system should be documented. Before any parallel or conversion activities can start, all users informed of Δs IPO, data files, methods, and internal control in understandable terms. Written operating procedures + oral communication during training sessions & brief meetings
File conversion: Large files of information must be converted from one medium to another before programming and testing are completed. On-line files (common database) or off-line files
· File conversion programs must be tested for accuracy

· Existing files should be kept (backup) for a period of time until sufficient files are accumulated for back up. This is necessary in case the files must be reconstructed from scratch after a "bug'' is discovered later in the conversion routine.

· Adequate control

System conversion: After on-line and off-line files have been converted and the reliability of the new system has been confirmed, daily processing can be shifted from existing information system to new one.

· All transactions initiated after this time are processed on new system

· System development team members should be present to assist, answer queries

· Operating old system for some more time to permit checking & balancing total results of both

Scheduling personnel and equipment: Scheduling data processing operations of a new information system for the first time is a difficult task for the system manager. As users become more familiar with the new system, however, the job becomes more routine
(- PF System Conversion with Scheduled Personnel/equipment -)

STAGE VII - POST IMPLEMENTATION REVIEW AND SYSTEMS MAINTENANCE

Post implementation review/ evaluation of the system

· Evaluation provides the feedback necessary to assess the value of info and performance of system

· It provides the info about how successful is system in satisfying user needs and also provides the info on problems encountered in system development and can taken care of in future
Activities: Some of the Systems maintenance activities are as follows-

· Adding new data elements

· Modifying reports or adding new

· Changing calculations

Document / Deliverable: A document stating scope of further improvements, if any like-

· Could further training or coaching improve the degree of benefit being generated?

· Are there further functional improvements or changes that would deliver greater benefit?

· Are specific improvements required in procedures, documentation, support, etc?

· What learning points are there for future projects?

Post Implementation Review (PIR) [refer chap 3]

· PIR answers “Did we achieve what we set out to do in business terms?”

· PIR ascertains degree of success from the project, extent to which it met its objectives, delivered planned levels of benefit, and addressed the specific requirements as originally defined

· PIR examines if further improvements can be made

· PIR should be scheduled some time after the solution has been deployed. 6 weeks - 6 months

What is the purpose of (Information) System Evaluation and how is it performed? (DOI)

Purpose- To provide feedback

2 basic dimensions of Information system that should be evaluated
· whether new system is operating properly
· whether user satisfied with information system reports

Evaluation covers the following:

1) Development evaluation- Whether system was developed on schedule and within budget?

· Schedules and budgets to be established in advance

· Records of actual performance and cost be maintained
· If system is not developed on schedule and within budget, possible reasons for delay and over cost etc are identified and noted as evaluation remarks

2) Operation evaluation- evaluation includes the operational aspects of developed system. It is essential that developed system should be easy to operate and should work as per user requirement
· Whether the transactions are processed on time and accurately

· Is system easy to work

· Are reports available on time
3) Information evaluation- To what extent information provided by system is supportive to decision making?

· Cannot be conducted in a quantitative manner, unlike earlier 2 cases.

System Maintenance [SCRAPP]

Systems usually require modification/updates after development. 
Causes: Failure to anticipate all requirements during system design; changing organizational and operational requirements
Maintenance can be categorized in the following two ways:

· Scheduled

· Corrective

· Rescue

· Adaptive

· Perfective

· Preventive

1. Scheduled maintenance: Anticipated and can be planned for. E.g. new inventory coding scheme

2. Corrective maintenance: Deals with fixing bugs in the code or defects found. A defect can result from design errors, logic errors, coding error etc. 

3. Rescue maintenance: Not anticipated – requires immediate solution. Previously undetected malfunctions, Occurs when system not properly developed and tested

4. Adaptive maintenance: Adapting system to changes in environment, such as the hardware or OS. Monitor environment. Environment = business rule, government policies, work patterns, software and hardware
5. Perfective maintenance: Deals with accommodating to new or changed user requirements and concerns functional enhancements, system’s performance, user interface

6. Preventive maintenance: Deals with activities aimed at increasing system’s maintainability, such as updating documentation, adding comments, and improving the modular structure of the system.

· The long-term effect of corrective, adaptive & perfective changes increases the system’s complexity.

· As a large program is continuously changed, its complexity, which reflects deteriorating structure, increases unless work is done to maintain or reduce it. This work is known as preventive change.
OPERATION MANUALS / User’s guide

· Technical communication document to assist people using a particular system
· Usually written by a technical writer. In small companies, written by programmers, product or project managers, or other technical staff,

· Associated with electronic goods, computer hardware and software
The section of an operation manual after includes the following:

· A cover page, a title page and copyright page

· A preface, containing details of related documents and information on how to navigate guide

· A contents page

· A guide on how to use at least the main functions of the system

· A troubleshooting section detailing possible errors or problems + ways to fix them

· A FAQ (Frequently Asked Questions)

· Where to find further help, and contact details

· A glossary and, for larger documents, an index
