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1. What is white box testing question and what is the answer to the question? 5
White-Box Testing 

• White-box testing of software is predicated on close examination of procedural detail 

• Logical paths through the software are tested by providing test cases that exercise specific sets of conditions and/or loops 

• The ―status of the programs‖ may be examined at various points to determine if the expected/asserted status corresponds to the actual status 

• The test developer is privy to inner structure of the application and knows the control flow through the application, or at least knows the control if the software works correctly 

• It is useful for ensuring that all or at least most paths through the applications have been executed in the course of testing 

• Using white-box testing methods, software engineers can derive test cases that 

o Guarantee that all independent paths within a module have been exercised at least once 

o Exercise all logical decisions on their true and false sides 

o Execute all loops at their boundaries and within their operational bounds 

o Exercise internal data structures to ensure their validity 

• The simplest form of WBT is statement coverage testing through the use of various debugging tools, or debuggers, which help us in tracing through program executions 

• By doing so, the tester can see if a specific statement has been executed, and if the result or behavior is expected 

• One of the advantages is that once a problem is detected, it is also located 

• However, problems of omission or design problems cannot be easily detected through white-box testing, because only what is present in the code is tested 

• Another important point is that the tester needs to be very familiar with the code under testing to trace through it executions 

• Therefore, typically white-box testing is performed by the programmers themselves 

• We‘ll have some discussion on this topic, that is who is most productive for which kind of testing at a later stage in this course 

White-Box Testing Approaches 

• Subroutine testing 

• Unit testing 

• Viral protection testing 

• Stress or capacity testing 

• Performance testing 

• Security testing 

• Year 2000 testing 


2. Briefly explain the SCM function status accounting/reporting?
SCM Functions 
• Identification of software configuration items 

– To control and manage software configuration items, each item must be separately named or numbered 

– The identification scheme is documented in the software configuration management plan 

– The unique identification of each SCI helps in organization and retrieval of configuration items 

• Version control 

– Version control combines procedures and tools to manage different versions of configuration items that are created during the software process 

– The naming scheme for SCIs should incorporate the version number 

– Configuration management allows a user to specify alternative configurations of the software system through the selection of appropriate versions 

– This is supported by associating attributes with each software version, and then allowing a configuration to be specified [and constructed] by describing the set of attributes 

• Change control 

– Change control is vital 

– Too much change control and we create problems. Too little, and we create other problems (elaborate this point more) 

– The art of progress is to preserve order amid change and to preserve change amid order 

– Alfred North Whitehead 

– For large projects, uncontrolled change rapidly leads to chaos 

– For medium to large projects, change control combines human procedures and automated tools to provide a mechanism for the control of change 

• Configuration audit 

– How can we ensure that the approved changes have been implemented? 

– Formal technical reviews/inspections 

– Focuses on the technical correctness of the modified item. The reviewers/inspectors assess the SCI to determine consistency with other SCIs, omissions, or potential side effects 

– Software configuration audit 

– A software configuration audit complements the formal technical reviews/inspections by assessing a configuration item for characteristics that are generally not considered during review 

– The SCM audit is conducted by the quality assurance group 

• Status accounting/reporting 

– The status accounting function provides a corporate memory of project events that supports accomplishment of other configuration management items 

o What happened? 

o Who did it? 

o When did it happen? 

o What else will be affected? 
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– Focuses on the technical correctness of the modified item. The reviewers/inspectors assess the SCI to determine consistency with other SCIs, omissions, or potential side effects 

– Software configuration audit 

– A software configuration audit complements the formal technical reviews/inspections by assessing a configuration item for characteristics that are generally not considered during review 

– The SCM audit is conducted by the quality assurance group 

• Status accounting/reporting 

– The status accounting function provides a corporate memory of project events that supports accomplishment of other configuration management items 

o What happened? 

o Who did it? 

o When did it happen? 

o What else will be affected? 

• Audit Questions 

– Has the change specified in the ECO been made? Have any additional modifications been incorporated? 

– Has a formal technical review/inspection been conducted to assess technical correctness? 

– Has the software process been followed and have software engineering standards been properly applied? 

– Has the change been ―highlighted‖ in the SCI? Have the change date and change author been specified? Do the attributes of the configuration item reflect the change? 

– Have SCM procedures for noting the change, recording it, and reporting it been followed? 

– Have all related related SCIs been properly updated? 

• Status Accounting/Reporting 

– The status accounting function provides a corporate memory of project events that supports accomplishment of other configuration management items 

o What happened? 

o Who did it? 

o When did it happen? 

o What else will be affected? 

– Each time an SCI is assigned a new or updated identification, a configuration status reporting (or CSR) entry is made 

– Each time a change is approved, a CSR entry is made 

– Each time a configuration audit is conducted, the results are reported as part of CSR task 

– Output from CSR may be placed in an on-line database for easy access, and CSR reports are issued on a regular basis to keep management and practitioners informed about important changes 

– Configuration status reporting plays a vital role in the success of a large software 

development project 

– When many people are involved, it is likely that ―the left hand not knowing what the right hand is doing‖ syndrome will occur 

– Two developers may attempt to modify the same SCI with different and conflicting intents 

– A software engineering team may spend months of effort building software to an obsolete hardware specification 

– A person who would recognize serious side effects for a proposed change is not aware that the change is being made 

– Configuration status reporting helps to eliminate these problems by improving communication among all people involved 

Change Control Process 
• Without proper safeguards, change control can retard progress and create unnecessary red tape 

• It is relatively easy to incorporate changes before a work-product has been base-lined – the author has the authority to incorporate changes based on the organization‘s policy, project management‘s guidelines, and according to the technical needs of the project. We only need informal change control 

• However, when a work-product has been base-lined after conducting a formal technical review or inspection, we need a more formal process to incorporate changes 

• Before the release of software, project level change control is implemented 

• However, when the software product is released to the customer, strict formal change control is instituted 

• Proposed changes to software work-products are reviewed, then subjected to the agreement of project participants, and finally incorporated into the currently approved software configuration 

• This requires that the separate authority, which reviews and approves all change requests be established for every project from among the project participants 

• 


3. Briefly explain the “introduction” section of IEEE SCM plan? 5
Introduction 

• Introduction information provides a simplified overview of the configuration management activities so that those approving, performing, or interacting with the Software Configuration Management Plan can obtain a clear understanding of the SCM Plan. 

• Explains the purpose and content of the Configuration Management Plan (i.e., the methodical storage and recording of all software components and deliverables during development) 

• The SCM Plan documents methods to be used for the identification of software items, control and implementation of change, and recording and reporting change implementation status 

• The plan should describe methods used for: 

– Identification of software configuration items, 

– Control and implementation of change 

– Recording and reporting change and problem report implementation status 

– Conducting configuration audits 

– Review and approval cycles as well as approval authority, and 

– Identification of personnel responsible for configuration management 


4. Briefly explain the white box testing technique “loop testing”?
Loop Testing 
• Loops are the cornerstone for the vast majority of all algorithms implemented in software, and yet, we often them little heed while conducting software tests 

• Complex loop structures are another hiding place for bugs. It‘s well worth spending time designing tests that fully exercise loop structures 

• It is a white-box testing technique that focuses exclusively on the validity of loop constructs 

• Four different classes of loops can be defined 

o Simple loop 

o Concatenated loops 

o Nested loops 

o Unstructured loops 


5. Briefly explain SCM staffing the real word consideration for SCM?
SCM Staffing 
• Initial staffing by a few experienced people quickly gains the confidence and respect of other project team members 

• It is important to build the image that the SCM team has the objective of helping the other project team members achieve the overall team goals, that they are not a group of obstructionists and criticizers 

• An SCM organization requires 

– Auditors 

– Configuration control specialists 

– Status accountants 

• These positions require hard work and dedication 

• Important qualification of these people are the ability to see congruence (similarity) between software products and the ability to perceive what is missing from a software product 

• With these abilities, the SCM team member can observe how change to the software system is visibly and traceably being controlled 

• Should all SCM personnel be skilled programmers and analysts? 

• No, these particular skills are not a necessity by any means, although personnel performing software configuration auditing should be technically skilled 


6. Briefly explain the procedure of creating the configuration management system?
Procedure for Creating a CMS 
• Acquire highly reliable and redundant physical storage and processing elements for the software repository 

• Identify configuration management administrator, who is responsible for numerous tasks. The key tasks include 

– The creation of configuration management accounts and the assignment of capabilities to them 

– The enforcement of defined configuration management policies and procedures 

– The building of internal and external deliveries 

• Define a backup procedure to regularly back up configuration management repositories to nonvolatile storage and periodically purge them of redundant or useless data. This procedure should identify when incremental and full backups are done 

• Define a procedure that verifies that the backup process functions correctly 

• Determine whether work must be authorized. If work must be authorized, then: 

– Establish a change control board 

– Assign people to the change control board 

– Define rules for approving changes to artifacts 

• Identify the number of development lines. Typically, one is sufficient. If more than one development line is needed, then: 

– Specify the frequency of the integration of each development line 

• Identify the number of new tasks that an individual can work on simultaneously 

• Determine whether parallel development is permitted 

• Determine if branches can be created for tasks other than parallel development or the development of releases. If branches can be created then: 

– Identify who can create the branches 

– Specify under what conditions the branches can be created 

– Establish the criteria for determining when merges are performed 

• Determine who can create workspaces 

• Specify standard workspaces 

• Identify what information should be specified for each new development task, change request, and anomaly report. Consider performing the following as required actions for each change request and anomaly report 

– Estimate the size of the change 

– Identify any alternative solutions 

– Identify the complexity of the change and the impact on other systems 

– Identify when the need exists 

– Identify the effect the change will have on subsequent work 

– Estimate the cost of the change 

– Identify the criticality of the change request 

– Identify if another change request will solve this problem 

– Identify the effort to verify the change 

– Identify who will verify the change 

– Identify whether the right people are available to work on the request 

– Identify the impact on critical system resources, if this is an issue 

– Identify the length of time that the change request has been pending 


7. Briefly explain the six capability level of CMMI?

Capability Maturity Model 
• SEI developed a Capability Maturity Model (CMM) for software systems and an assessment mechanism 

• CMM has five maturity models 

– Initial 

– Repeatable 

– Defined 

– Managed 

– Optimizing 

The Five Levels of Software Process Maturity 

CMM Level 1: Initial 

• Organizations are characterized by random or chaotic development methods with little formality and uninformed project management 

• Small projects may be successful, but larger projects are often failures 

• Overall results are marginal to poor 

• In terms of People CMM, level 1 organizations are deficient in training at both the technical staff and managerial levels 

• SEI does not recommend any key process areas 

CMM Level 2: Repeatable 

• Organizations have introduced at least some rigor into project management and technical development tasks 

• Approaches such as formal cost estimating are noted for project management, and formal requirements gathering are often noted during development 
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• Compared to initial level, a higher frequency of success and a lower incidence of overruns and cancelled projects can be observed 

• In terms of People CMM, level 2 organizations have begun to provide adequate training for managers and technical staff 

• Become aware of professional growth and the need for selecting and keeping capable personnel 

• Key process areas 

– Requirements management 

– Software project planning 

– Software project tracking and oversight 

– Software subcontract management 

– Software quality assurance 

– Software configuration management 

• Key process areas for People CMM 

– Compensation 

– Training 

– Staffing 

– Communication 

– Work environment 

CMM Level 3: Defined 

• Organizations have mastered a development process that can often lead to successful large systems 

• Over and above the project management and technical approached found in Level 2 organizations, the Level 3 groups have a well-defined development process that can handle all sizes and kinds of projects 

• In terms of People CMM, the organizations have developed skills inventories 

• Capable of selecting appropriate specialists who may be needed for critical topics such as testing, quality assurance, web mastery, and the like 

• Key process areas 

– Organization process focus 

– Organization process definition 

– Training 

– Software product engineering 

– Peer reviews 

– Integrated software management 

– Inter-group coordination 

• Key process areas for People CMM 

– Career development 

– Competency-based practices 

– Work force planning 

– Analysis of the knowledge and the skills needed by the organization 
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CMM Level 4: Managed 

• Organizations have established a firm quantitative basis for project management and utilize both effective measurements and also effective cost and quality estimates 

• In terms of People CMM, organizations are able to not only monitor their need for specialized personnel, but are actually able to explore the productivity and quality results associated from the presence of specialists in a quantitative way 

• Able to do long-range predictions of needs 

• Mentoring 

• Key process areas 

– Software quality management 

– Quantitative software management 

• Key process areas for People CMM 

– Mentoring 

– Team building 

– Organizational competency 

– Ability to predict and measure the effect of specialists and teams in quantitative manner 

CMM Level 5: Optimizing 

• Organizations are assumed to have mastered the current state-of-the-art of software project management and development 

• In terms of People CMM, the requirements are an extension of the Level 4 capabilities and hence different more in degree than in kind 

• Stresses both coaching and rewards for innovation 

• Key process areas 

– Defect prevention 

– Technology change management 

– Process change management 

• Key process areas for People CMM 

– Encouragement of innovation 

– Coaching 

– Personal competency development 

	Levels Process Categories 
	Management 
	Organizational 
	Engineering 

	5 Optimizing 
	Technology Change Management 

Process Change Management 
	Defect Prevention 

	4 Managed 
	Quantitative Software Management 
	Software Quality Management 

	3 Defined 
	Integrated Software Management 

Intergroup Coordination 
	Organization Process Focus 

Organization Process Definition 

Training Program 
	Software Product Engineering 

Peer Reviews 


MS150200311
There were 10 mcqs and the following question.
1. Write guide lines for developing test plan?
Guidelines for Developing Test Plan 
• Depending on the features of the system, determine which tests you need to perform 

• Once you have identified the types of tests needed to test the system, plan how each of these tests will be performed. Develop test cases 

• Use a test plan template (we‘ll discuss one today) 

• When the contents of the test plan are finalized, conduct a review for completeness of the test plan 

• Incorporate the feedback from the review of the test plan 

• Get approvals on the contents of the test plan from managers of all the departments that will be impacted by this new product, for example, the managers of Development, Customer Support, Marketing, Operations, Integrated Technology, Product Assurance, Quality and User Management 

• Follow the test plan to ensure that everyone on the test team uses the process outlined in the test plan and if there are exceptions to this, the deviations are logged as ―addenda‖ to the test plan. For consistency, these addenda should be approved by the same group of individuals who approved the original test plan 

• A well-thought test plan will save hours of frustration at the end of test cycle, reduce risks, and provide a tool for management reporting 

• As many members of the project team should contribute to the test plan document through reviews and discussion as possible 

• All the participants will feel committed to the plan since they helped to create it and this fosters a high degree of dedication among participants to follow what is being said in the test plan 

• If participants accept responsibilities and later do not fulfill them, the test plan provides evidence of the initial agreement 

• A test plan provide criteria for measurement, deadlines for test deliverables, and describes procedures for documenting and resolving problems 


2. What are some observations about the testers?
Some Observations About Testers 

• The defect removal efficiency of black-box testing is higher when performed by test personnel or by quality assurance personnel rather than developers themselves 

• Black-box testing performed by clients (Beta and acceptance testing) varies widely, but efficiency rises with the numbers of clients involved 

• For usability problems, testing by clients themselves outranks all other forms of testing 

• The defect removal efficiency of white-box subroutine and unit testing stages is highest when performed by developers themselves 

• The defect removal efficiency of specialized kinds of white-box testing such as Year 2000 testing or viral protection testing is highest when performed by professional test personnel rather than by the developers themselves 

Distribution of Testers 

• On average 

– Developers do 31% of testing 

– Professional test personnel do 31% of testing 

– Quality assurance personnel do 18% of testing 

– Clients do 20% of testing 


3. Briefly explain the “introduction” section of IEEE SCM plan? 5
Introduction 

• Introduction information provides a simplified overview of the configuration management activities so that those approving, performing, or interacting with the Software Configuration Management Plan can obtain a clear understanding of the SCM Plan. 

• Explains the purpose and content of the Configuration Management Plan (i.e., the methodical storage and recording of all software components and deliverables during development) 

• The SCM Plan documents methods to be used for the identification of software items, control and implementation of change, and recording and reporting change implementation status 

• The plan should describe methods used for: 

– Identification of software configuration items, 

– Control and implementation of change 

– Recording and reporting change and problem report implementation status 

– Conducting configuration audits 

– Review and approval cycles as well as approval authority, and 

– Identification of personnel responsible for configuration management 


4. Briefly explain the white box testing “basic path testing”?
5. Briefly explain the design of test cases?
Design of Test Cases 

• There are no standards or simple rules for designing test cases 

• Test cases should be designed for testing each function, with expected results 

• In order to determine what will break the system, the tester has to be creative and want to break the system 

• The test cases should be repeatable, i.e., when a test case is rerun, it should give the same results each time, except in real-time environment 

• Test cases should be organized and developed around system requirements and for key functions of the system 

• The test design emphasizes 

– The type of test needed to test the requirements 

– How a test will run 

– How all requirements will be addressed by the tests 

• Good test cases catch errors 

• Develop test cases that cover as many related functions as possible 

• A test case contains 

– Test case identifier 

– The name of the person responsible for executing the test 

– The date the test was executed and the version of the system tested 

– Description of the functions to be tested and a list of actions to be carried out 

• Always, every, all, none, never 

– If you see words such as these that denote something as certain or absolute, 

make sure that it is, indeed, certain. Think of cases that violate them 

• Certainly, therefore, clearly, obviously, evidently 

– These words tend to persuade you into accepting something as given. Don‘t fall into the trap 

• Some, sometimes, often, usually, ordinarily, customarily, most, mostly 

– These words are too vague. It‘s impossible to test a feature that operates ―sometimes‖ 

• Etc., And so forth, and so on, such as 

– Lists that finish with words such as these aren‘t testable. More explanation is needed 

• Good, fast, cheap, efficient, small, stable 

– These are unquantifiable terms. They are not testable 

• Handled, processed, rejected, skipped, eliminated 

– These terms can handle large amounts of functionality that need to be specified 

• If…then…(but missing else) 

– Look for statements that have ―if…then‖ clauses but don‘t have a matching ―else.‖ Ask yourself what will happen if the ―if‖ doesn‘t happen 


6. Briefly explain the “activities” section of IEEE SCM plan? 5
SCM Plan and SQA Plan - IEEE SCM Plan 
• Introduction 

• Reference Documents, Definitions, Acronyms 

• Management 

• Activities 

• Resources 

• Plan Maintenance 

• Plan Approval 

Introduction 

• Introduction information provides a simplified overview of the configuration management activities so that those approving, performing, or interacting with the Software Configuration Management Plan can obtain a clear understanding of the SCM Plan. 

• Explains the purpose and content of the Configuration Management Plan (i.e., the methodical storage and recording of all software components and deliverables during development) 

• The SCM Plan documents methods to be used for the identification of software items, control and implementation of change, and recording and reporting change implementation status 

• The plan should describe methods used for: 

– Identification of software configuration items, 

– Control and implementation of change 

– Recording and reporting change and problem report implementation status 

– Conducting configuration audits 

– Review and approval cycles as well as approval authority, and 

– Identification of personnel responsible for configuration management 

Reference Documents, Definitions, Acronyms 

• This section provides a complete list of documents referenced elsewhere in the text of the SCM Plan. By definition, these documents originate outside the project. Also included in this section is a glossary of project specific terms and their definitions and a list of project-specific abbreviations and acronyms and their meaning 

• Reference Documents 

• Glossary of Terms 

• Abbreviations and Acronyms 

Management 

• This section provides information describing the allocation of responsibilities and authorities for software configuration management activities to organizations and individuals within the project structure 

• Organization 

– This section depicts the organizational context, both technical and managerial, within which the prescribed software configuration management activities are to be implemented 

• Responsibilities 

– Describes the allocation of software configuration management activities to organizational units 

• Policies, Directives and Procedures 

– Any external constraints, or requirements, placed on the SCM Plan by other 

policies, directives, or procedures must be identified here. A detailed impact analysis should accompany the identification of external constraints 

Activities 

• Identifies all functions and tasks required to manage the configuration of the software system as specified in the scope of the SCM Plan. Both technical and managerial activities must be identified 

• Configuration Identification 

– Identify, name, and describe the documented physical and functional characteristics of the code, specification, design, and data elements to be controlled for the project. The Plan must identify the items to be maintained in configuration management control 

– Identifying configuration items 

– Naming configuration items 

– Acquiring configuration items 

• Configuration Control 

– Configuration control activities request, evaluate, approve or disapprove, and implement changes to the software configuration items. Changes include both error correction and enhancement. This section shall identify the records to be used for tracking and documenting the sequence of steps for each change 

• Configuration Control (cont‘d) 

– Requesting changes 

– Evaluating changes 

– Approving or disapproving changes 

– Implementing changes 

• Configuration Status Accounting 

– Record and report the status of configuration items. The following minimum data elements should be tracked and reported for each configuration management item: 

o Approved version 

o Status of requested changes 

o Implementation status of approved changes 

• Configuration Audits and Reviews 

– Configuration audits determine the extent to which the actual configuration management items reflect the required physical and functional characteristics. Configuration reviews may also be designed a management tool used to ensure that a software configuration management baseline is established 

• Interface Control 

– Coordinates changes to the project's configuration management items with changes to interfacing items outside the scope of the SCM Plan 

• Subcontractor/Vendor Control 

– For acquired software, the Software Configuration Management Plan shall describe how the vendor software will be received, tested, and placed under 

For both subcontracted and acquired software, the SCM Plan must define the activities to be performed to incorporate the externally developed items into project configuration management and to coordinate changes to these items 

Resources 

• Establishes the sequence and coordination for all the software configuration management activities and all the events affecting the Plan's implementation 

• Schedules 

– Schedule information shall be expressed as absolute dates, as dates relative to other project activities, as project milestones, or as a simple sequence of events. Graphic representation can be particularly appropriate for conveying this information 

• Resources 

– Identifies the software tools, techniques, equipment, personnel, and training necessary for the implementation of software configuration management activities 

Plan Maintenance 

• Identifies and describes the activities and responsibilities necessary to ensure continued software configuration management planning during the life cycle of the project. This 

section of the SCM Plan should state the following: 

– Who is responsible for monitoring the SCM Plan 

– How frequently updates are to be applied 

– How changes to the SCM Plan are to be evaluated and approved 

– How changes to the SCM Plan are to be made and communicated 

References for SCM Plan 

• SCM Plan based on IEEE Standard for Software Configuration Management Plans (Std 828-1990) and the IEEE Guide to Software Configuration Management (Std 1042-1987) 

• Managing the Software Process by Watts S. Process, AW, 1989, (Chapter 12.1) [pp.228-232] 


7. Briefly explain the six capability level of CMMI?
Goals and Practices 

• Specific goals and practices relate to specific process areas and relate to tasks that make sense for that process area only. For example, Project Planning requires a project plan. Quantitative Project Management requires a process performance baseline 

• Generic goals and practices relate to multiple process areas. 

• CMMI focuses on institutionalization. Goals cannot be achieved without proving institutionalization of the process. Generic goals and generic practices support institutionalization and increasing sophistication of the process. Specific goals and specific practices support implementation of the process area. Process maturity and capability evolve. Process improvement and increased capability are built in stages because some processes are ineffective when others are not stable 

• The continuous representation has the same basic information as the staged representation, just arranged differently; that is, in capability levels not maturity levels, and process area categories. The continuous representation focuses process improvement on actions to be completed within process areas, yet the processes and their actions may span different levels. More sophistication in implementing the practices is expected at the different levels. These levels are called capability levels 

Capability levels 
• What‘s a capability level? Capability levels focus on maturing the organization‘s ability to perform, control, and improve its performance in a process area. This ability allows the organization to focus on specific areas to improve performance of that area 

• There are six capability levels 

– Level 0: Incomplete 

– Level 1: Performed 

– Level 2: Managed 

– Level 3: Defined 

– Level 4: Quantitatively Managed 

– Level 5: Optimizing 

Level 0: Incomplete 

• An incomplete process does not implement all of the Capability Level 1 specific practices in the process area that has been selected. This is tantamount to Maturity Level 1 in the staged representation 

Level 1: Performed 

• A Capability Level 1 process is a process that is expected to perform all of the Capability Level 1 specific practices. Performance may not be stable and may not meet specific objectives such as quality, cost, and schedule, but useful work can be done 

• This is only a start, or baby step, in process improvement. It means you are doing something, but you cannot prove that it is really working for you 

Level 2: Managed 

• A managed process is planned, performed, monitored, and controlled for individual projects, groups, or stand-alone processes to achieve a given purpose. Managing the process achieves both the model objectives for the process as well as other objectives, such as cost, schedule, and quality. As the title of this level states, you are actively managing the way things are done in your organization. You have some metrics that are consistently collected and applied to your management approach 

Level 3: Defined 

• A defined process is a managed process that is tailored from the organization‘s set of standard processes. Deviations beyond those allowed by the tailoring guidelines are documented, justified, reviewed, and approved. The organization‘s set of standard processes is just a fancy way of saying that your organization has an identity. That is, there is an organizational way of doing work that differs from the way another organization within your company may do it 

Level 4: Quantitatively Managed 

• A quantitatively managed process is a defined process that is controlled using statistical and other quantitative techniques. Product quality, service quality, process performance, and other business objectives are understood in statistical terms and are controlled throughout the life cycle 

Level 5: Optimizing 

• An optimizing process is a quantitatively managed process that is improved based on an understanding of the common causes of process variation inherent in the process. It focuses on continually improving process performance through both incremental and innovative improvements. Both the defined processes and the organization‘s set of standard processes are targets of improvement activities 
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1. What are the guidelines for developing test plan? (5)
· Guidelines for Developing Test Plan 
· • Depending on the features of the system, determine which tests you need to perform 

· • Once you have identified the types of tests needed to test the system, plan how each of these tests will be performed. Develop test cases 

· • Use a test plan template (we‘ll discuss one today) 

· • When the contents of the test plan are finalized, conduct a review for completeness of the test plan 

· • Incorporate the feedback from the review of the test plan 

· • Get approvals on the contents of the test plan from managers of all the departments that will be impacted by this new product, for example, the managers of Development, Customer Support, Marketing, Operations, Integrated Technology, Product Assurance, Quality and User Management 

· • Follow the test plan to ensure that everyone on the test team uses the process outlined in the test plan and if there are exceptions to this, the deviations are logged as ―addenda‖ to the test plan. For consistency, these addenda should be approved by the same group of individuals who approved the original test plan 

· • A well-thought test plan will save hours of frustration at the end of test cycle, reduce risks, and provide a tool for management reporting 

· • As many members of the project team should contribute to the test plan document through reviews and discussion as possible 

· • All the participants will feel committed to the plan since they helped to create it and this fosters a high degree of dedication among participants to follow what is being said in the test plan 

· • If participants accept responsibilities and later do not fulfill them, the test plan provides evidence of the initial agreement 

· • A test plan provide criteria for measurement, deadlines for test deliverables, and describes procedures for documenting and resolving problems 

2. What are some observations about testers? (5)
3. Some Observations About Testers 

4. • The defect removal efficiency of black-box testing is higher when performed by test personnel or by quality assurance personnel rather than developers themselves 

5. • Black-box testing performed by clients (Beta and acceptance testing) varies widely, but efficiency rises with the numbers of clients involved 

6. • For usability problems, testing by clients themselves outranks all other forms of testing 

7. • The defect removal efficiency of white-box subroutine and unit testing stages is highest when performed by developers themselves 

8. • The defect removal efficiency of specialized kinds of white-box testing such as Year 2000 testing or viral protection testing is highest when performed by professional test personnel rather than by the developers themselves 

3. Briefly explain the �Introduction� section of the IEEE SCM plan? (5)
Introduction 

• Introduction information provides a simplified overview of the configuration management activities so that those approving, performing, or interacting with the Software Configuration Management Plan can obtain a clear understanding of the SCM Plan. 

• Explains the purpose and content of the Configuration Management Plan (i.e., the methodical storage and recording of all software components and deliverables during development) 

• The SCM Plan documents methods to be used for the identification of software items, control and implementation of change, and recording and reporting change implementation status 

• The plan should describe methods used for: 

– Identification of software configuration items, 

– Control and implementation of change 

– Recording and reporting change and problem report implementation status 

– Conducting configuration audits 

– Review and approval cycles as well as approval authority, and 

– Identification of personnel responsible for configuration management 

4. What are the benefits of software metrics? (5)
Benefits of Metrics 
• Increase customer satisfaction 

• Improve productivity and quality by quantifying development and maintenance processes 

• Develop, identify, and analyze trends 

• Provide useful information for planning cycle 

• Provide a baseline against which future efforts can be measured 

• Determine the skill level and the number of resources required to support a given application 

• Identify programs that require special attention or additional maintenance time 

• Identify complex programs that may cause unpredictable results 

• Provide constructive means of making decisions about product quality 

5. Briefly explain White Box Testing and also name various white box testing techniques? (10)
Testing Techniques 
• Black-box testing (BBT) 

– aka functional/behavioral testing 

• White-box testing (WBT) 

– aka structural/glass-box testing 

Black-Box Testing 

• Black-box testing alludes to tests that are conducted at the software interface 

• Although they are designed to uncover errors, they are also used to demonstrate that software functions are operational, that input is properly accepted and output is correctly produced, and that the integrity of external information is maintained 

• A block-box test examines some fundamental aspect of a system with little regard for the internal logical structure of the software 

• The inner structure or control flow of the application is not known or viewed as irrelevant for constructing test cases. The application is tested against external specifications and/or requirements in order to ensure that a specific set of input parameters will in fact yield the correct set of output values 

• It is useful for ensuring that the software more or less is in concordance with the written specifications and written requirements 

• The simplest form of BBT is to start running the software and make observations in the hope that it is easy to distinguish between expected and unexpected behavior 

• This is ad-hoc testing and it is easy to identify some unexpected behavior, like system crash 

• With repeated executions, we can determine the cause to be related to software and then pass that information to the people responsible for repairs 

Black-Box Testing Approaches 

• System testing of full application 

• New function testing 

• Lab testing 

• Usability testing 

• Customer acceptance testing 

• Field (Beta) testing 

• Clean-room statistical testing 

White-Box Testing 

• White-box testing of software is predicated on close examination of procedural detail 

• Logical paths through the software are tested by providing test cases that exercise specific sets of conditions and/or loops 

• The ―status of the programs‖ may be examined at various points to determine if the expected/asserted status corresponds to the actual status 

• The test developer is privy to inner structure of the application and knows the control flow through the application, or at least knows the control if the software works correctly 

• It is useful for ensuring that all or at least most paths through the applications have been executed in the course of testing 

• Using white-box testing methods, software engineers can derive test cases that 

o Guarantee that all independent paths within a module have been exercised at least once 

o Exercise all logical decisions on their true and false sides 

o Execute all loops at their boundaries and within their operational bounds 

o Exercise internal data structures to ensure their validity 

• The simplest form of WBT is statement coverage testing through 
the use of various debugging tools, or debuggers, which help us in tracing through program executions 

• By doing so, the tester can see if a specific statement has been executed, and if the result or behavior is expected 

• One of the advantages is that once a problem is detected, it is also located 

• However, problems of omission or design problems cannot be easily detected through white-box testing, because only what is present in the code is tested 

• Another important point is that the tester needs to be very familiar with the code under testing to trace through it executions 

• Therefore, typically white-box testing is performed by the programmers themselves 

• We‘ll have some discussion on this topic, that is who is most productive for which kind of testing at a later stage in this course 

White-Box Testing Approaches 

• Subroutine testing 

• Unit testing 

• Viral protection testing 

• Stress or capacity testing 

• Performance testing 

• Security testing 

• Year 2000 testing 

Mixed Testing Approaches 

• Independent testing 

• Regression testing 

• Integration testing 

• Platform testing 

Comparing BBT with WBT 
Comparing BBT with WBT with Perspective 

• BBT view the objects of testing as a black-box while focusing on testing the input-output relations or external functional behavior; while WBT views the objects as a glass-box where internal implementation details are visible and tested 

• Although the objects tested may overlap occasionally, WBT is generally used to test small objects, such as small software products or small units of large software products; while BBT is generally more suitable for large software systems or substantial parts of them as a whole 

• WBT is used more in early sub-phases of testing for large software systems, such as unit and component testing; while BBT is used more in late sub-phases, such as system and acceptance testing 

Comparing BBT with WBT with Defect Focus 

• In BBT, failures related to specific external functions can be observed, leading to corresponding faults being detected and removed. The emphasis is on reducing the chances if encountering functional problems by tagret customers 

• In the WBT, failures related to internal implementation can be observed, leading to corresponding faults being detected and removed directly. The emphasis is on reducing internal faults so that there is less chance for failures later on no matter what kind of application environment the software is subjected to 

Comparing BBT with WBT with Defect Detection & Fixing 

• Defects detected through WBT are easier to fix than those through BBT because of the direct connection between the observed failures and program units and implementation details in WBT. However, WBT may miss certain type of defects, such as omission and design problems, which could be detected by BBT 

• In general, BBT is effective in detecting and fixing problems of interfaces and interactions, while WBT is effective for problems localized within a small unit 

Comparing BBT with WBT with Techniques 

• Various techniques can be used to build models and generate test cases to perform systematic BBT, and others can be used for WBT, with some of the same techniques being able to be used for both WBT and BBT. A specific technique is a BBT one if external functions are modeled; while the same technique can be a WBT one if internal implementations are modeled 

Comparing BBT with WBT with Tester 

• BBT is typically performed by dedicated professional testers, and could also be performed by third-party personnel in a setting of IV&V (independent verification and 

validation); while WBT is often performed by developers themselves 

As you know, white-box testing deals with that form of software testing, where code or programs are available for review, understanding, and flow of control and data are visible. Let‘s first ask a question about white-box testing 

White-box Testing Question 
• Why spend time and energy worrying about (and testing) logical details when we might better expend effort ensuring requirements have been met? or 

• Why don‘t we spend all of our energy on black-box tests? 

Answers to that Question 

• Logical errors and incorrect assumptions are inversely proportional to probability that a program path will be executed 

• We often believe that a logical path is not likely to be executed when, in fact, it may be executed on a regular basis 

• Typographical errors are random, it‘s likely that untested paths will contain some 

• White-box testing uses the control structure of the procedural design to derive test cases 

WBT Methods Derive Test Cases 
• Guarantee that all independent paths within a module have been exercised at least once 

• Exercise all logical decisions on their true and false sides 

• Execute all loops at their boundaries and within their operational bounds 

• Exercise internal data structures to ensure their validity 

White-Box Testing Techniques 
• Basis path testing 

• Condition testing 

• Data flow testing 

• Loop testing 

Basis Path Testing 
• Basis path testing is a white-box testing technique first proposed by Tom McCabe 

• It enables the test case designer to derive a logical complexity measure of a procedural design and use this measure as a guide for defining a basis set of execution paths 

• Test cases derived to exercise basis set are guaranteed to execute every statement in the program at least once 

• Basis path testing uses cyclomatic complexity, which is a software metric that provides a quantitative measure of the logical complexity of a program 

• When the cyclomatic complexity used in the context of the basis path testing method, the value computed for cyclomatic complexity defines the number of independent paths in the basis set of a program and provides us with an upper bound for the number of tests that must be conducted to ensure that all statements have been executed at least once 

• An independent path is any path through the program that introduces at least one new set of processing statement or a new condition 

• The cyclomatic complexity can be calculated in a number of ways 

Cyclomatic Complexity 
Number of simple decisions + 1 

or 

Number of enclosed areas + 1 

In this case, V(G) = 4 

Cyclomatic complexity can also be calculated by developing flow graph (or program graph), which depicts the logical control flow 

A flow graph primarily consist of edges and nodes 

• A flow graph depicts logical control flow of a program, and contains notation for 

o Sequences 

o If conditions 

o While conditions 

o Until statements 

o Case statements 

Flow Graph Notation 

• If we are using flow graph graphs, the cyclomatic complexity is calculated as 

o V(G) = Edges – Nodes + 2 

Steps in Basis Path Testing to Derive Test Cases 

• Using the design or code as a foundation, draw a corresponding flow graph 

• Determine the cyclomatic complexity of the resultant flow graph 

• Determine a basis set of linearly independent paths 

• Prepare test cases that will force execution of each path in the basis set 

Finding Independent Paths 

Since V(G) = 4, 

there are four paths 

Path 1: 1,2,3,6,7,8 

Path 2: 1,2,3,5,7,8 

Path 3: 1,2,4,7,8 

Path 4: 1,2,4,7,2,4,...7,8 

Finally, we derive test cases to exercise these paths. 

Condition Testing 
• Condition testing is a test case design method that exercises the logical conditions 

contained in a program module 

• Conditions can be 

o Simple conditions 

o Relational expressions 

o Compound conditions 

• Errors are much more common in the neighborhood of logical conditions than they are in the locus of sequential procession statements 

• The condition testing method focuses on testing each condition in the program 

• If a condition is incorrect, then at least one component of the condition is incorrect, therefore, types of errors in a condition include the following 

o Boolean operator error 

o Boolean variable error 

o Relational operator error 

o Arithmetic expression error 

• The purpose is to detect errors in the conditions of a program but other errors also 

• There are two advantages of condition testing 

o Measurement of test coverage of a condition is simple 

o Test coverage of conditions in a program provides guidance for the generation of additional tests for the program 

Condition Testing Strategies 

• Branch testing 

o For a compound condition, C, the true and false branches of C and every simple condition in C need to be executed at least once 

• Domain testing 

o Testing related to relational operators 

• BRO (branch and relational operator) testing 

6. Briefly explain the black box testing technique �Equivalence partitioning�? (10)

7. Briefly explain following real world consideration for SCM?(10)

(i) Establishment of CCB

(ii) SCM during acceptance testing cycle.

8. Briefly explain the CMM level 3 and level 4? (10)

9. Briefly explain quality metric function point? (10)

_____________________________________________________________________________________________________

q.1 describe BBT "Boundary Valu Analysis" technique 5marks q.

2 eavluation criteria for test tools 5marks q.
Test Tools 

• This section identifies all test tools which will be used during testing, whether they are in-house or need to be purchased 

• Test coverage analyzers might be used to provide information on the thoroughness of one or more test runs of the program 

• At the end of the analysis process, the analyzer produces a visual listing of the program with all unexecuted code flagged 

3 "reviews and audit " section of IEEE SQAP 5marks q.
• Configuration Audits and Reviews 

– Configuration audits determine the extent to which the actual configuration management items reflect the required physical and functional characteristics. Configuration reviews may also be designed a management tool used to ensure that a software configuration management baseline is established 

4 define test effectiveness, defect by phase metrics 5marks q.
Test Effectiveness 

• To measure test effectiveness, take the number of defects found by formal tests and divide by the total number of formal tests 

• TE = Dn / Tn 

• When calculated at regular intervals and plotted, test effectiveness can be observed over some period of time 

• If the graph rises over time, test effectiveness may be improving. On the other hand, if the graph is falling over time, test effectiveness may be waning 

5 what are questions about testing techniques, testing activities and management 10 marks q.

6 what is unit testing 10 marks q.

7 describe functions of SCM 10 marks q.

8 describe procedure to creat the configuarartion management system 10 marks q.

9 define mean time to failure, defect density, defect by severity metrics 10 marks
Additional Software Quality Metrics 
• Mean time to failure (MTTF) 

– The mean time to failure metric measures the time between failures 

– It is often used with safety-critical systems such as the airline traffic control systems, avionics, and weapons. For example, in civilian airliners, the probability of certain catastrophic failures must be no worse than 10^(-9) per hour 

– A failure occurs when a functional unit of a software-related system can no longer perform its required function or cannot perform it within specified limits 

– Mean time between failures (MTBF) 

• Defect density 

– The defect density measures the number of defects discovered per some unit of software size (lines of code, function points) 

– The defect density metric is used in many commercial software systems 

– The defect rate of a product or the expected number of defects over a certain time period is important for cost and resource estimates of the maintenance phase of the software life cycle 

• Defects by severity 

– The defects by severity metric is a simple count of the number of unresolved defects listed by severity 

– Typically, this metric is measured at some regular interval and plotted to determine whether or not a trend exists 

– Ideally, a trend exists, showing progress toward the acceptable values for each severity 

– Movement away from those values should raise a flag that the project is at risk of failing to satisfy the conditions of the metric 

• Customer problems 

– This metric is a simple count of the number of new (non-duplicate) problems reported by customers over some time interval 

– When measured at regular intervals and plotted, the data can be used to identify a trend. Although, a trend may be apparent, it is more useful to determine the reasons behind the trend 

– If, for example, the number of customer-reported problems increases over time, is it because more end users are using the product? 

– If you measure the number of customers who use the product at the same 

intervals that you measure customer-reported problems, you might identify a cause-effect or correlation between the metric and number of end users 

– For example, if you determine that as the number of end users of the system increases the number of customer-reported problems increases, a relationship may exist between the two that suggests that you may have a serious scalability flaw in your product 

– On the other hand, is the increase related to greater demands placed on the system by end users as their experience with the product matures? With the help of profiling features, you can determine the load on the product 

• Customer satisfaction 

– This metric is typically measured through a customer satisfaction survey 

o Very satisfied 

o Satisfied 

o Neutral 

o Dissatisfied 

o Very dissatisfie

– Percent of completely satisfied customers 

– Percent of satisfied customers 

o Satisfied and completely satisfied 

– Percent of dissatisfied customers 

o Dissatisfied and completely dissatisfied 

– Percent of non-satisfied customers 

o Neutral, dissatisfied and completely dissatisfied 

____________________________________________________________________________________________________

2pm today's cs706 paper

1. Black box testing 

2. White box testing and approaches

3. Attributes of Software Quality

4. Equivalence Partitioning
Equivalence Partitioning 
• Equivalence partitioning is a black-box testing method that divides the input domain of a program into classes of data from which test cases can be derived 

• Equivalence partitioning strives to define a test case that uncovers classes of errors, thereby reducing the total number of test cases that must be developed 

• An equivalence class represents a set of valid or invalid states for input conditions 

• Typically, an input condition is 

• A specific numeric value 

• A range of values 

• A set of related values 

• A boolean condition 

Guidelines for Equivalence Classes 

• If an input condition specifies a range, one valid and two invalid equivalence classes are defined 

• If an input condition requires a specific value, one valid and two invalid equivalence classes are defined 

• If an input condition specifies a member of a set, one valid and one invalid equivalence class are defined 

• If an input condition is boolean, one valid and one invalid class are defined 

Boundary Value Analysis 
• Boundary value analysis (BVA) is a testing technique, which leads to a selection of test cases that exercise bounding values 

• This is because that for reasons not clearly completely clear, a greater number of errors tends to occur at the boundaries of the input domain rather than in the ―center 

• BVA complements equivalence partitioning testing technique 

5. SCM Function Status Accounting/Reporting
SCM Functions 
• Identification of software configuration items 

– To control and manage software configuration items, each item must be separately named or numbered 

– The identification scheme is documented in the software configuration management plan 

– The unique identification of each SCI helps in organization and retrieval of configuration items 

• Version control 

– Version control combines procedures and tools to manage different versions of configuration items that are created during the software process 

– The naming scheme for SCIs should incorporate the version number 

– Configuration management allows a user to specify alternative configurations of the software system through the selection of appropriate versions 

– This is supported by associating attributes with each software version, and then allowing a configuration to be specified [and constructed] by describing the set of attributes 

• Change control 

– Change control is vital 

– Too much change control and we create problems. Too little, and we create other problems (elaborate this point more) 

– The art of progress is to preserve order amid change and to preserve change amid order 

– Alfred North Whitehead 

– For large projects, uncontrolled change rapidly leads to chaos 

– For medium to large projects, change control combines human procedures and automated tools to provide a mechanism for the control of change 

• Configuration audit 

– How can we ensure that the approved changes have been implemented? 

– Formal technical reviews/inspections 

– Focuses on the technical correctness of the modified item. The reviewers/inspectors assess the SCI to determine consistency with other SCIs, omissions, or potential side effects 

– Software configuration audit 

– A software configuration audit complements the formal technical reviews/inspections by assessing a configuration item for characteristics that are generally not considered during review 

– The SCM audit is conducted by the quality assurance group 

• Status accounting/reporting 

– The status accounting function provides a corporate memory of project events that supports accomplishment of other configuration management items 

o What happened? 

o Who did it? 

o When did it happen? 

o What else will be affected? 

• Audit Questions 

– Has the change specified in the ECO been made? Have any additional modifications been incorporated? 

– Has a formal technical review/inspection been conducted to assess technical correctness? 

– Has the software process been followed and have software engineering standards been properly applied? 

– Has the change been ―highlighted‖ in the SCI? Have the change date and 

change author been specified? Do the attributes of the configuration item reflect the change? 

– Have SCM procedures for noting the change, recording it, and reporting it been followed? 

– Have all related related SCIs been properly updated? 

• Status Accounting/Reporting 

– The status accounting function provides a corporate memory of project events that supports accomplishment of other configuration management items 

o What happened? 

o Who did it? 

o When did it happen? 

o What else will be affected? 

– Each time an SCI is assigned a new or updated identification, a configuration status reporting (or CSR) entry is made 

– Each time a change is approved, a CSR entry is made 

– Each time a configuration audit is conducted, the results are reported as part of CSR task 

– Output from CSR may be placed in an on-line database for easy access, and CSR reports are issued on a regular basis to keep management and practitioners informed about important changes 

– Configuration status reporting plays a vital role in the success of a large software 

development project 

– When many people are involved, it is likely that ―the left hand not knowing what the right hand is doing‖ syndrome will occur 

– Two developers may attempt to modify the same SCI with different and conflicting intents 

– A software engineering team may spend months of effort building software to an obsolete hardware specification 

– A person who would recognize serious side effects for a proposed change is not aware that the change is being made 

– Configuration status reporting helps to eliminate these problems by improving communication among all people involved 

6. SCM Staffing
SCM Staffing 
• Initial staffing by a few experienced people quickly gains the confidence and respect of other project team members 

• It is important to build the image that the SCM team has the objective of helping the other project team members achieve the overall team goals, that they are not a group of obstructionists and criticizers 

• An SCM organization requires 

– Auditors 

– Configuration control specialists 

– Status accountants 

• These positions require hard work and dedication 

• Important qualification of these people are the ability to see congruence (similarity) between software products and the ability to perceive what is missing from a software product 

• With these abilities, the SCM team member can observe how change to the software system is visibly and traceably being controlled 

• Should all SCM personnel be skilled programmers and analysts? 

• No, these particular skills are not a necessity by any means, although personnel performing software configuration auditing should be technically skilled 

7. Lecture # 38 full( Project Tracking, Estimation, Effective Communication, Steering Committee, Project Risks)
Project Tracking 

• Project tracking is an important activity in project management 

• Project tracking tools should be used to monitor the progress of project schedule, and estimate resources 

Estimation 

• Realistic estimates allow you to discuss alternative approaches at the start of the project 

• Estimates are not foolproof 

• Allow time for resource management and unforeseen events, like the illness of a team member 

• Revise estimates, and update plans 

Effective Communication 

• Effective communication between the management and project team is a critical interpersonal skill 

– Listening 

– Observing 

– Giving guidance 

• Delegation of responsibility 

• Informal negotiation 

Steering Committee 

• A committee responsible for defining project policy, reviewing the project milestones, and evaluating risk factors must be established 

• Members of the committee should represent all the impacted areas of the business. They should be knowledgeable enough to make informed technological decisions and be able to change the course if needed 

• It is responsible for 

– Estimating the time that will be required to maintain the system 

– Deciding on the type of support required from the operations for the running of the system 

– Deciding when the data will be available and how it will be managed, reported, and used 

– Forming a configuration control board (CCB) that manages the impact of changes 

Project Risks 

• Every project has risks associated with them, some more than others 

• There is need to identify and address the risk factors upfront 

• All risk factors should be discussed with the project team, management, and users 

• A risk mitigation policy needs to be developed 

• Every project has risks associated with them, some more than others 

• There is need to identify and address the risk factors upfront 

• All risk factors should be discussed with the project team, management, and users 

• A risk mitigation policy needs to be developed 

• Risks can be minimized by 

– Implementing controls from the initiation stage and by ensuring pre-established development standards are followed 

– Providing project management training 

– Reducing the scope of the project by incremental development or phased development 

• Technical risk is encountered when the project team utilizes a new technology like new hardware or new development methodology for the first time 

• Technical risks can be controlled by 

– Appointing a qualified technical project leader 

– Implementing a strong, independent quality control group to evaluate the progress of the project and project deliverable 

– Getting additional technical expertise from outside consultants who have expertise and the knowledge to make a difference in the ultimate quality of the project 

9. Problem complexity , Algorithmic complexity ,Structural complexity ,Cognitive complexity
10. Complexity 
11. • Ideally, we would like the complexity of the solution to be no greater than the complexity of the problem, but that is not always the case 

12. • The complexity of a problem as the amount of resources required for an optimal solution to the problem 

13. • The complexity of a solution can be regarded in terms of the resources needed to implement a particular solution 

14. • Time complexity 

15. – Where the resource is computer time 

16. • Space complexity 

17. – Where the resource is computer memory 

18. • Problem complexity 

19. – Measures the complexity of the underlying problem 

20. – This is also known as computational complexity by computer scientists) 

21. • Algorithmic complexity 

22. – Reflects the complexity of the algorithm implemented to solve the problem; in some sense, this type of complexity measures the efficiency of the software 

23. – We use Big-O notation to determine the complexity of algorithms 

24. • Structural complexity 

25. – Measures the structure of the software used to implement the algorithm 

26. – For example, we look at control flow structure, hierarchical structure, and modular structure to extract this type of measure 

27. • Cognitive complexity 

28. – Measures the effort required to understand the software 

9. Question matrics main say tha yad ni a rha 

10. MCQ 10 question thay balck box,white box,test plane mean user kitni testing kerta hai 31%
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mine today's cs706 paper

what is structural, problem and algorithm complexity. (5)

explain steering committee, project risks,(10)

explain establishment of CCB and SCm during acceptance testing cycle.(10)

black box testing.(5)

board categories of software testing.(10)

integration testing(10)

ak swal measures sy tha kch, yad nhi aa rha hy.. us me work effort, changing in requirements wgara ka kch zikar tha.(10)

review and audits in planning and organization(5)

aur k swal me audit k questions pochy how thy..(5)
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1-explain unit testing 

2-breifly explain defect arrival rate

3-explain testing strategies

4-explain broad testing strategies

5-explain step before process improvement

6-explain mean time failure,defect density,defect severity

7-pictorial view of planning and management and explain schedule monitoriing

8-establishment of CCB and SCM in accepting test cycle

� � REF _Ref443614872 \p \h ��What are the guidelines for developing test plan? (5)�
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