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I. Introduction 

 

Software testing is performed to evaluate and guarantee 

the level of quality of software as per the specified 

requirements. In testing, a program or system is executed 

with required input data to find the errors [1][2]. Along 

with the validating functionality of applications, software 

testing is also used to test other non-functional quality 

factors like performance, reliability, usability, integrity, 

security, capability, efficiency, portability, maintainability, 

compatibility, availability etc [3]. 

At present, static testing is formally and widely used 

as part of functional testing and proved to be very useful to 

increase effectiveness of testing [4]. Static testing for Non

Functional aspects of application are not being widely used 

compared to functional aspects of applications. Here in this 

project, we studied non functional static techniques being 

used at present and develop the non functional static 

testing framework which can be used in industry. 

Framework covers different test scenarios to be applied at 

during SDLC phases along with process, roles and pre

requisites involved. 

Non-functional requirements are defined from end user 

perspective considering all the components involved in the 

system. However, static testing needs to be carried out at 

component level along with E2E level. The expectations 

from most of the customers and organizations have now 

changed significantly from a non-functional 

perspective.Major scenarios which have added 

complexities and associated challenges to non functional 

aspects are as below: 

• Ensuring consistent performance metrics for very 

large number of users across multiple geographies 
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Software testing is performed to evaluate and guarantee 

level of quality of software as per the specified 

a program or system is executed 

with required input data to find the errors [1][2]. Along 

with the validating functionality of applications, software 

functional quality 

factors like performance, reliability, usability, integrity, 

security, capability, efficiency, portability, maintainability, 

At present, static testing is formally and widely used 

functional testing and proved to be very useful to 

increase effectiveness of testing [4]. Static testing for Non-

Functional aspects of application are not being widely used 

compared to functional aspects of applications. Here in this 

n functional static techniques being 

used at present and develop the non functional static 

testing framework which can be used in industry. 

Framework covers different test scenarios to be applied at 

during SDLC phases along with process, roles and pre-

functional requirements are defined from end user 

perspective considering all the components involved in the 

to be carried out at 

The expectations 

from most of the customers and organizations have now 

functional 

perspective.Major scenarios which have added 

complexities and associated challenges to non functional 

ent performance metrics for very 

large number of users across multiple geographies 

which use heterogeneous channels including smart 

devices, laptops and the cloud

• Applications getting increasingly complex with 

large number of heterogonous integration 

points/data sources 
• New latest technology applications such as Mobile 

applications, Cloud applications, Analytics, Big 

Data Solutions, enterprise applications, Internet of 

things applications and Line of Business specific 

applications (Telecom, Finance

are getting added in the IT landscape.

• Focus in Non-Functional Quality Assurance is 

changing from testing to business assurance

• In addition to these, demand for optimizing cost, 

scope and schedule is high in an aggressive market 

scenario. 

Non-functional static testing framework will help to find 

some of the major non-functional issues early in software 

development life-cycle.The work in this project involves 

study of existing informal methods and design Core Non

functional Static Testing Framework for performance, 

scalability, reliability and availability. The core framework 

include – 

• The NF static testing techniques to be used in 

different phases of SDLC i.e. Requirement, Plan, 

Design, Development, Testing, Deployment and 

Production. 

• Test Cases, Metrics, Checks for NF static Testing 

techniques of framework

• The different roles involved and activities by them 

at each phase of SDLC for different NF static 

testing techniques. 

• The guidelines to select and use particular NF static 

testing technique based on its merits, demerits.
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which use heterogeneous channels including smart 

devices, laptops and the cloud 
Applications getting increasingly complex with 

large number of heterogonous integration 

New latest technology applications such as Mobile 

applications, Cloud applications, Analytics, Big 

Data Solutions, enterprise applications, Internet of 

things applications and Line of Business specific 

Finance, Online Retail etc.) 

are getting added in the IT landscape. 

Functional Quality Assurance is 

ging from testing to business assurance. 

In addition to these, demand for optimizing cost, 

scope and schedule is high in an aggressive market 

functional static testing framework will help to find 

functional issues early in software 

cycle.The work in this project involves 

study of existing informal methods and design Core Non-

amework for performance, 

scalability, reliability and availability. The core framework 

The NF static testing techniques to be used in 

different phases of SDLC i.e. Requirement, Plan, 

Design, Development, Testing, Deployment and 

ases, Metrics, Checks for NF static Testing 

techniques of framework 

The different roles involved and activities by them 

at each phase of SDLC for different NF static 

The guidelines to select and use particular NF static 

e based on its merits, demerits. 
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The framework helps to face increasing complexities and 

challenges in non-functional space along with optimized 

cost, schedule and quality.  

The framework also helps to select 

Performance metrics based on technology and servers 

during test planning phase. 

 

II. Software Application 3 tier Architecture

Performance bottleneck identification is a major task in a 

3-tier web applications performance testing because there 

can be various profiled reasons behind a slow 

web application. 

In software engineering, different client

architectures are used for web application development. 

These architectures logically differentiate among data 

presentation, application processing and data management 

functions. 3-tier architecture (web server, application 

server and database server) is the most famous N

client-server architecture used for web applications at an 

enterprise level. 

 
Fig-2.1. Typical 3-Tier Web Application Architecture

 

Web server is 1
st
 tier in a 3-tier architecture generally 

consists of low capacity computer(s) that receive the user 

requests and send them to required downstream server and 

send received results to users. Application server is 2

in a 3-tier architecture having one or more medium to large 

capacity computer(s) that receives user requests from the 

web server, apply business logic on them and send them 

back to the web server. Database server is in the last tier of 

a 3-tier client-server architecture which normally consists 

of a high capacity computer with stand-

manages database access to facilitate user data requests.

 

2.1 Performance Aspects of a 3-tier Architecture

Performance aspects and potential performance 

bottlenecks which can occur at above discussed 

architectural components namely web server, application 

server, database Server and network. 
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The framework helps to face increasing complexities and 

functional space along with optimized 

The framework also helps to select Testing teams 

hnology and servers 

Software Application 3 tier Architecture 

Performance bottleneck identification is a major task in a 

tier web applications performance testing because there 

can be various profiled reasons behind a slow performing 

In software engineering, different client-server 

architectures are used for web application development. 

These architectures logically differentiate among data 

presentation, application processing and data management 

tier architecture (web server, application 

server and database server) is the most famous N–tier 

server architecture used for web applications at an 

 

Tier Web Application Architecture 

tier architecture generally 

consists of low capacity computer(s) that receive the user 

requests and send them to required downstream server and 

send received results to users. Application server is 2
nd

 tier 

e medium to large 

capacity computer(s) that receives user requests from the 

web server, apply business logic on them and send them 

back to the web server. Database server is in the last tier of 

server architecture which normally consists 

-by facility that 

manages database access to facilitate user data requests. 

tier Architecture 

Performance aspects and potential performance 

bottlenecks which can occur at above discussed 

architectural components namely web server, application 

 

Fig2.2: Performance Problems Distribution among the

components of 3 - tier architecture

 

The above chart shows the distribution of performance 

problems among different tiers of architecture. Hence we 

need to focus on performance aspects different tiers of 

architecture while using Non

techniques. 

 

III. Static Test Cases

In this section, Non-Functional static testing cases which 

can be applied at each phase of SDLC are described. These 

test cases are executed by non

those phases, pass/fail criterion is applied and defects are 

raised/assigned to responsible teams for that phase.

 

3.1 Performance Static Test Cases

3.1.1 Performance Static Test Cases for 

Requirement Phase of SDL

Test 

No 

Test Case Description 

1 Are there any implicit or 

explicit performance 

requirements? 

2 Are performance 

requirement documented 

in requirements 

documented? 

3 Does the requirement 

quantify what performance 

improvement is required in 

this release or state 

existing performance 

should be sustained?  

4 Is the requirement of User 

Response Times 

quantified adequately? 

5 Is the requirement of 

Throughput quantified 

adequately? 

0%
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40%

60%

Network web tier

% Distribution of Performance Problems
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Fig2.2: Performance Problems Distribution among the 

tier architecture 

chart shows the distribution of performance 

ifferent tiers of architecture. Hence we 

need to focus on performance aspects different tiers of 

architecture while using Non-functional static testing 

 

Functional static testing cases which 

at each phase of SDLC are described. These 

test cases are executed by non-functional testing team in 

those phases, pass/fail criterion is applied and defects are 

raised/assigned to responsible teams for that phase. 

Performance Static Test Cases 

ce Static Test Cases for 

Requirement Phase of SDLC 

 Measures  i.e. 

Pass/Fail Criteria 

Are there any implicit or if yes, execute next 

test cases. 

requirement documented 

if no, log a defect and 

assign to requirements 

teams. 

quantify what performance 

improvement is required in 

if yes, pass the test, if 

no, log a defect and 

assign to requirements 

teams. 

Is the requirement of User 

 

Does each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

should pass else fail. 

Does each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

DB Tier App Tier

% Distribution of Performance Problems
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should pass else fail.

6 Is the requirement of 

Concurrent users, Max 

Users, Avg Users 

quantified adequately? 

Do each 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

should pass else fail.

7 Is the requirement of Peak 

Window and Off-Peak 

window quantified 

adequately? 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If yes 

, then this test should 

pass else fail.

8 Is the requirement of 

Batch job window and 

Batch Size quantified 

adequately? 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If yes 

, then this test should 

pass else 

9 Is the requirement of Peak 

Number of Total system 

Transactions and Off-Peak 

Number of Total system 

Transactions quantified 

adequately? 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If yes 

, then this test should 

pass else fail.

10 Is the requirement of Peak 

Number of Transactions 

and Off-peak Number of 

Transactions quantified 

adequately for each 

business critical use case 

or scenario? 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

should pass else fail.

11 Are CPU Utilization limits 

defined for hardware 

components across the 

layers of architecture? 

if yes, pass the test, if 

no, log a defect and 

assign to requirements 

teams.

12 Are Memory Utilization 

limits defined for 

hardware components 

across the layers of 

architecture? 

if yes, pass the test, if 

no, log a defect and 

assign to requirements 

teams.

13 Are Disk I/O Utilization 

limits defined for 

hardware components 

across the layers of 

architecture? 

if yes, pass the 

no, log a defect and 

assign to requirements 

teams.

14 Is backend load if any 

along with main call flows 

considered? 

if yes, pass the test, if 

no, log a defect and 

assign to components/ 

requirements teams.

 

3.1.2 Performance Static Test Cases 

Design Phase of SDL 
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should pass else fail. 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

should pass else fail. 

Do each of these 

requirements clearly 

translate to one or 

test cases? If yes 

, then this test should 

pass else fail. 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If yes 

, then this test should 

pass else fail. 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If yes 

, then this test should 

else fail. 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

hen this test 

should pass else fail. 

if yes, pass the test, if 

no, log a defect and 

assign to requirements 

teams. 

if yes, pass the test, if 

no, log a defect and 

assign to requirements 

teams. 

if yes, pass the test, if 

no, log a defect and 

assign to requirements 

teams. 

if yes, pass the test, if 

no, log a defect and 

assign to components/ 

requirements teams. 

Performance Static Test Cases for 

Test 

No 

Test Case Description 

1 Does the design cover all 

implicit and explicit 

performance requirements?

2 Is the design information 

satisfactory enough to 

validate by testing? 

3 Does the design(s) describe in 

sufficient detail and trace 

back to one or more of the 

performance requirements?

4 Does the solution support the 

number of concurrent users, 

max users, avg users and user 

accounts specified?  

5 If the solution uses existing 

platforms / technology, does 

the solution meet stated 

performance targets? 

6 Does the solution meet the 

total transactional volume 

demand and at the same time 

deliver the quality of service? 

7 Is the solution compliant with 

organization’s stated 

requirements for the mix of 

business transactions that can 

be handled simultaneously / 

concurrently? 

8 Is the solution compliant with 

organization’s stated 

requirements for the mix of 

Users that can be handled 

simultaneously / 

concurrently? 

9 If the solution uses existing 

platforms / technology, does 

the solution state the change, 

if any, to the volume of 

concurrent transactions that 

can be handled? 

10 Does the solution meet agreed 

response times does the 

response time of the solution 

to Users meet agreed 

standards?  

11 Does solution specifies batch 

sizes, frequency, time of day 

for batch jobs processing?

 

2015, E-ISSN: 2347-2693 

© 2015, IJCSE All Rights Reserved                                                                                                                9 

 Measures  i.e. 

Pass/Fail Criteria 

Does the design cover all 

performance requirements? 

If yes, pass the test 

else fail. 

Is the design information If yes, then this 

test should pass 

else fail; check for 

evidence. 

Does the design(s) describe in 

sufficient detail and trace 

back to one or more of the 

performance requirements? 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

Does the solution support the 

number of concurrent users, 

max users, avg users and user 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If the solution uses existing 

platforms / technology, does 

solution meet stated 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

Does the solution meet the 

total transactional volume 

demand and at the same time 

deliver the quality of service?  

If yes, then this 

test should pass 

else fail; check for 

evidence. 

Is the solution compliant with 

requirements for the mix of 

business transactions that can 

be handled simultaneously / 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

Is the solution compliant with 

requirements for the mix of 

Users that can be handled 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If the solution uses existing 

platforms / technology, does 

the solution state the change, 

if any, to the volume of 

concurrent transactions that 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

Does the solution meet agreed 

response times does the 

sponse time of the solution 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

Does solution specifies batch 

sizes, frequency, time of day 

for batch jobs processing? 

If yes, then this 

test should pass 

else fail; check for 

evidence. 
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3.1.3 Performance Static Test Cases 

Testing Phase of SDL 

Test 

No 

Test Case Description Measures  i.e. 

Pass/Fail Criteria

1 Are all requirements risk 

assessed and signed off by 

stakeholders including (a) 

the developers and (b) the 

Business Users? 

If yes, then this test 

should pass else 

fail; check for 

evidence.

2 Is the requirements risk 

assessment matrix 

published? Is the agreed 

criteria for "inclusion of 

requirements for testing" 

clearly written?  

 If yes, then this test 

should pass else 

fail; check for 

evidence.

3 Are the scenarios/behaviors 

that will be tested / not tested 

or partly tested clearly 

listed?  

 If yes, then this test 

should pass else 

fail; check for 

evidence.

4 Does risk assessment include 

all new and regression tests 

in scope? 

 If yes, then this test 

should pass else 

fail; check for 

evidence.

5 Is scalability of Test 

environment compared to 

production environment 

considered during test 

design? 

If yes, then this test 

should pass else 

fail; check for 

evidence.

6 Have you referred 

production performance 

(volumes, response time, 

throughput, max users etc.) 

issues while test planning? 

If yes, then this test 

should pass else 

fail; check for 

evidence.

7 Are baseline results till date 

available (mostly the 

regression or last release test 

results)? 

If yes, then this test 

should pass else 

fail; check for 

evidence.

 

3.2 Availability  Static Test Cases

3.2.1 Availability Static Test Cases for 

Requirement Phase of SDLC

Test 

No 

Test Case Description Measures  i.e. 

Pass/Fail Criteria

1 Are there any implicit or 

explicit Availability 

requirements? 

if yes, execute next 

test cases.

2 Are Availability 

requirement documented 

in requirements 

documented? 

if no, log a defect 

and assign to 

requirements teams.

3 Does the requirement 

quantify what Availability 

improvement is required 

in this release or state 

if yes, pass the test, 

if no, log a defect 

and assign to 

requirements teams.
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Performance Static Test Cases for 

Measures  i.e. 

Pass/Fail Criteria 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

Static Test Cases 

Availability Static Test Cases for 

Requirement Phase of SDLC 

Measures  i.e. 

Pass/Fail Criteria 

if yes, execute next 

test cases. 

if no, log a defect 

and assign to 

requirements teams. 

if yes, pass the test, 

if no, log a defect 

and assign to 

requirements teams. 

existing performance 

should be sustained?  

4 Is the requirement of 

Service Availability is 

defined e.g. 99.9% 

availability? 

5 Are number of refusals in 

peak hour defined as  a 

part of availability 

requirements? 

6 Are the service hours for 

the public Internet service 

e.g.  

all informational + 

transactional pages must 

be available 24 hours 7 

days a week? 

7 Is the requirement of 

continuous data 

replication between the 

two data centers to avoid 

permanent data loss 

defined?  

8 Is the requirement of 

throttling throughput in 

situations of excessive 

load defined? 

9 Are the priorities to 

transactions assigned in 

the event of a reduced 

transactional service 

capability e.g. immediate 

payments and uploading 

batched payments should 

take priority over other 

transactions. 

10 Is the requirement of site 

fail-over from the primary 

site to the secondary site 

defined? 

11 Does the requirement 

include Recovery Point 

Objectives and Recovery 

Time Objectives? 
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Availability is 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes , then this test 

should pass else fail. 

Are number of refusals in 

peak hour defined as  a 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

should pass else fail. 

Are the service hours for 

the public Internet service 

transactional pages must 

24 hours 7 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes , then this test 

should pass else fail. 

replication between the 

two data centers to avoid 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

should pass else fail. 

throttling throughput in 

situations of excessive 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes , then this test 

should pass else fail. 

transactions assigned in 

event of a reduced 

capability e.g. immediate 

payments and uploading 

batched payments should 

take priority over other 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

should pass else fail. 

requirement of site 

over from the primary 

site to the secondary site 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes , then this test 

should pass else fail. 

include Recovery Point 

Objectives and Recovery 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes, then this test 

should pass else fail. 
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12 Do the requirements 

include Disaster Recovery 

Point Objectives and 

Disaster Recovery Time 

Objectives which are to be 

agreed? 

Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes , then this test 

should pass else fail.

 

3.2.2 Availability Static Test Cases for 

Design Phase of SDLC 

Test 

No 

Test Case Description 

1 Does the design cover all 

implicit and explicit 

Availability requirements? 

If yes, execute 

next test cases.

2 Is the design information 

satisfactory enough to 

validate by testing? 

If yes, then this 

test should pass 

else fail; check for 

evidence.

3 Does the design(s) describe 

in sufficient detail and trace 

back to one or more of the 

Availability requirements. 

If yes, then this 

test should pass 

else fail; check for 

evidence.

4 If the solution uses existing 

platforms / technology, does 

the solution meet stated 

Availability targets? 

If yes, then this 

test should pass 

else fail; check for 

evidence.

5 Does the solution ensures to 

achieve a minimum of stated 

service hour availability 

(e.g. 99.9%). 

If 

test should pass 

else fail; check for 

evidence.

6 Does the solution support to 

achieve number of refusals 

in peak hour defined as  a 

part of availability 

requirements? 

If yes, then this 

test should pass 

else fail; check for 

evidence.

7 Does the solution support to 

achieve defined service 

hours for the public Internet 

service e.g. all informational 

+  transactionsal pages must 

be available 24 hours 7 days 

a week? 

If yes, then this 

test should pass 

else fail; check for 

evidence.

8 Does the solution will 

continue to support peak 

capacity demand on failure 

of a single component at the 

primary site? 

If yes, then this 

test should pass 

else fail; check for 

evidence.

9 Does the solution includes 

impact in case of exceeding 

threshold of concurrent 

Users (e.g. runs slow or 

denies access)? 

If yes, then this 

test should pass 

else fail; check for 

evidence.

10 Does the solution clearly If yes, then this 
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Do each of these 

requirements clearly 

translate to one or 

more test cases? If 

yes , then this test 

should pass else fail. 

Availability Static Test Cases for 

 

Measures  i.e. 

Pass/Fail 

Criteria 

If yes, execute 

next test cases. 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If yes, then this 

test should pass 

else fail; check for 

evidence. 

If yes, then this 

state any action triggered, if 

the number of users is about 

to breach the max threshold?

 

3.2.3 Availability Static Test Cases for 

Testing Phase of SDLC

Test 

No 

Test Case Description

1 Are all requirements risk 

assessed and signed off by 

stakeholders including (a) 

the developers and (b) the 

Business Users? 

2 Is the requirement risk 

assessment matrix 

published? Is the agreed 

criteria for "inclusion of 

requirements for testing" 

clearly written?  

3 Are the scenarios/behaviors 

that will be tested / not 

tested or partly tested 

clearly listed? 

4 Does risk assessment 

include all new and 

regression tests in scope?

 

3.3 Reliability Static Test Cases

3.3.1 Reliability Static Test Cases for 

Requirement Phase of SDLC

Test 

No 

Test Case 

Description 

1 Is there any explicit 

or implicit 

Reliability and 

Contingency 

requirement? 

2 Are Reliability and 

Contingency 

requirement 

documented in 

requirements 

documented? 

3 Does the 

requirement state 

that Failover should 

be implemented as a 

part of reliability 

and contingency 

measures?  
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state any action triggered, if 

the number of users is about 

to breach the max threshold? 

test should pass 

else fail; check for 

evidence. 

Availability Static Test Cases for 

Phase of SDLC 

Test Case Description Measures  i.e. 

Pass/Fail Criteria 

Are all requirements risk 

assessed and signed off by 

stakeholders including (a) 

developers and (b) the 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

Is the requirement risk 

published? Is the agreed 

criteria for "inclusion of 

requirements for testing" 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

Are the scenarios/behaviors 

that will be tested / not 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

regression tests in scope? 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

Static Test Cases 

Reliability Static Test Cases for 

Requirement Phase of SDLC 

Measures  i.e. Pass/Fail 

Criteria 

if yes, execute next test 

cases. 

if no, log a defect and 

assign to requirements 

teams. 

Is the expected outcome 

of this requirement clear? 

Does each of these 

requirements clearly 

translate to one or more 

test cases? If yes, then this 

test should pass. Else fail. 
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4 Does the 

requirement state 

that Load Balancing 

should be 

implemented as a 

part of reliability 

and contingency 

measures?  

Is the expected outcome 

of this requirement clear? 

Do each of these 

requirements clearly

translate to one or more 

test cases? If yes, then this 

test should pass. Else fail.

5 Does the 

requirement state 

continuous System 

Uptime? 

Is the expected outcome 

of this requirement clear? 

Do each of these 

requirements clearly 

translate to one or more 

test cases? If yes, then this 

test should pass. Else fail.

6 Does the 

requirement state 

fallback option 

during downtime 

service? 

Is the expected outcome 

of this requirement clear? 

Do each of these 

requirements clearly 

translate to one or more 

test cases? 

test should pass. Else fail.

 

3.3.2 Reliability Static Test Cases for 

Design Phase of SDLC 

Test 

No 

Test Case Description Measures  i.e. 

Pass/Fail Criteria

1 Does the design(s) 

describe in sufficient 

detail and trace back to 

one or more of the 

requirements? 

If yes, then this test 

should pass else fail; 

check for evidence.

2 Does the design cover all 

implicit and explicit 

requirements? 

If yes, then this test 

should pass else 

check for evidence.

3  Is the design information 

satisfactory enough to 

validate by testing? 

If yes, then this test 

should pass else fail; 

check for evidence.

4 Does the solution meet 

Failover requirements as 

stated?  

If yes, then this test 

should 

check for evidence.

5 Does the solution meet 

Load Balancing 

requirements as stated?  

If yes, then this test 

should pass else fail; 

check for evidence.

6 Does the solution meet 

Continuous system 

uptime requirements as 

stated?  

If yes, then

should pass else fail; 

check for evidence.

7 Does the solution meet to 

deliver failback options as 

stated?  

If yes, then this test 

should pass else fail; 

check for evidence.
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Is the expected outcome 

of this requirement clear? 

Do each of these 

requirements clearly 

translate to one or more 

test cases? If yes, then this 

test should pass. Else fail. 

Is the expected outcome 

of this requirement clear? 

Do each of these 

requirements clearly 

translate to one or more 

est cases? If yes, then this 

test should pass. Else fail. 

Is the expected outcome 

of this requirement clear? 

Do each of these 

requirements clearly 

translate to one or more 

test cases? If yes, then this 

test should pass. Else fail. 

Reliability Static Test Cases for 

 

Measures  i.e. 

Pass/Fail Criteria 

If yes, then this test 

should pass else fail; 

check for evidence. 

If yes, then this test 

should pass else fail; 

check for evidence. 

If yes, then this test 

should pass else fail; 

check for evidence. 

If yes, then this test 

should pass else fail; 

check for evidence. 

If yes, then this test 

should pass else fail; 

check for evidence. 

If yes, then this test 

should pass else fail; 

check for evidence. 

If yes, then this test 

should pass else fail; 

check for evidence. 

3.3.3 Reliability Static Test Cases for 

Testing Phase of SDLC

Test 

No 

Test Case Description

1 Are all requirements risk 

assessed and signed off by 

stakeholders including (a) the 

developers and (b) the 

Business Users? 

2 Is the risk assessment matrix 

published? Is the agreed 

criteria for "inclusion of 

requirements for testing" 

clearly written?  

3 Are the scenarios/behaviors 

that will be tested / not tested 

or partly tested clearly listed?

4 Is non availability/partial 

availability of some reliability 

and contingency mechanism in 

Test environment compared to 

production environment 

considered during test design?

5 Have you referred Production 

reliability and contingency 

issues considered while test 

planning? 

 

 

 

3.4 Scalability Static Test Cases

3.4.1 Scalability Static Test Cases for 

Requirement Phase of SDLC

Test 

No 

Test Case Description

1 Are there any implicit or 

explicit Scalability 

requirements? 

2 Is Scalability requirement 

documented in 

requirements 

documented? 

3 Does the requirement 

quantify what Scalability 

improvement is required 

in this release or state 

existing performance 

should be sustained?  

4 Does the requirement 

quantify growth of 

number of concurrent 
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Reliability Static Test Cases for 

Phase of SDLC 

Case Description Measures  i.e. 

Pass/Fail 

Criteria 

Are all requirements risk 

assessed and signed off by 

stakeholders including (a) the 

developers and (b) the 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

Is the risk assessment matrix 

published? Is the agreed 

criteria for "inclusion of 

requirements for testing" 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

Are the scenarios/behaviors 

that will be tested / not tested 

or partly tested clearly listed? 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

Is non availability/partial 

availability of some reliability 

and contingency mechanism in 

Test environment compared to 

production environment 

during test design? 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

Have you referred Production 

reliability and contingency 

issues considered while test 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

Static Test Cases 

Scalability Static Test Cases for 

Requirement Phase of SDLC 
Test Case Description Measures  i.e. 

Pass/Fail Criteria 

Are there any implicit or if yes, execute next 

test cases. 

Scalability requirement if no, log a defect 

and assign to 

requirements teams. 

quantify what Scalability 

improvement is required 

if yes, pass the test, 

if no, log a defect 

and assign to 

requirements teams. 

if yes, pass the test, 

if no, log a defect 

and assign to 
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users, avg users over next 

1-3 years for applications? 

requirements teams.

5 Does the requirement 

quantify growth of 

products, accounts, items 

etc over next 1-3 years for 

applications? 

if yes, pass the test, 

if no, log a defect 

and assign to 

requirements teams.

6 Does the requirement 

specify growth in number 

of branches, cities, 

countries and geographies 

for next 1-3 for a 

business? 

if yes

if no, log a defect 

and assign to 

requirements teams.

7 Does the requirement 

specify new channels of 

business (mobile, social 

media, etc). 

if yes, pass the test, 

if no, log a defect 

and assign to 

requirements teams.

 
3.4.2 Scalability Static Test Cases for 

Design Phase of SDLC 
Test 

No 

Test Case Description 

1 Does the design cover all 

implicit and explicit 

Scalability requirements? 

2 Is the design information 

satisfactory enough to validate 

by testing? 

3 Does the design(s) describe in 

sufficient detail and trace back 

to one or more of the 

performance requirements? 

4 Does the solution ensures that 

file, table and database sizes 

take into account room for 

anticipated growth? 

5 Does the solution have the 

capability to scale vertically 

and horizontally to cater to 

stated scalability 

requirements? 

6 Does the design describe 

solution in sufficient details to 

support growth of number of 

concurrent users, avg users 

over next 1-3 years for 

applications as stated? 

7 Does the design describe 

solution in sufficient details to 

support growth of products, 

accounts, items etc over next 

1-3 years for applications? 
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requirements teams. 

if yes, pass the test, 

if no, log a defect 

and assign to 

requirements teams. 

if yes, pass the test, 

if no, log a defect 

and assign to 

requirements teams. 

if yes, pass the test, 

if no, log a defect 

and assign to 

requirements teams. 

Scalability Static Test Cases for 

 
Measures  i.e. 

Pass/Fail 

Criteria 

If yes, pass else 

fail; check for 

evidence. 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

8 Does the design describe 

solution in sufficient details to 

support growth in number of 

branches, cities, countries and 

geographies for next 1-

business? 

9 Does the requirement specify 

new channels of business 

(mobile, social media, etc?)

 
3.4.3 Scalability Static Test Cases for 

Testing Phase of SDLC

Test 

No 

Test Case Description

1 Are all requirements risk 

assessed and signed off by 

stakeholders including (a) 

the developers and (b) the 

Business Users? 

2 Is the risk assessment 

matrix published? is the 

agreed criteria for 

"inclusion of requirements 

for testing" clearly written? 

3 Are the scenarios/behaviors 

that will be tested / not 

tested or partly tested 

clearly listed? 

4 Is scalability of Test 

environment compared to 

production environment 

considered during test 

design? 

5 Have you referred 

Production Scalability 

(volumes, response time, 

Throughput, concurrent 

users etc. ) issues while test 

planning? 

6 Are baseline results till date 

available (mostly the 

regression or last release 

test results)? 

 

IV. Conclusion 

In this project work, study of common performance 

bottlenecks and factors contributing to those bottlenecks 

for different components of 3-tier application architecture 

is carried out. Non-functional aspects performance, 

reliability, availability and scalab

and non-functional static testing framework is designed for 

these areas. Non-functional static test cases, pass/fail 

criterion are designed for Requirements, Design and 
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Does the design describe 

solution in sufficient details to 

support growth in number of 

branches, cities, countries and 

-3 for a 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

Does the requirement specify 

new channels of business 

(mobile, social media, etc?) 

If yes, then this 

test should pass 

else fail; check 

for evidence. 

Scalability Static Test Cases for 

Phase of SDLC 
Test Case Description Measures  i.e. 

Pass/Fail Criteria 

Are all requirements risk 

assessed and signed off by 

stakeholders including (a) 

the developers and (b) the 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

matrix published? is the 

"inclusion of requirements 

for testing" clearly written?  

If yes, then this test 

should pass else 

fail; check for 

evidence. 

Are the scenarios/behaviors 

will be tested / not 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

environment compared to 

production environment 

considered during test 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

Production Scalability 

(volumes, response time, 

Throughput, concurrent 

users etc. ) issues while test 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

baseline results till date 

regression or last release 

If yes, then this test 

should pass else 

fail; check for 

evidence. 

In this project work, study of common performance 

bottlenecks and factors contributing to those bottlenecks 

tier application architecture 

functional aspects performance, 

reliability, availability and scalability are studied in detail 

functional static testing framework is designed for 

functional static test cases, pass/fail 

criterion are designed for Requirements, Design and 
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Testing phase of SDLC. This will provide one 

consolidated framework for Non- functional testing teams 

in IT companies. This helps to formalize process of non

functional testing in a project or a programme. In the 

absence of well-designed and documented 

was difficult for NF Testing teams to get involv

requirements phase and design phase for validation of non

functional aspects and raising defects against requirements 

and design teams. 
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