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Tools in MUSE Studio

*********************************************************************************

Requirements Engineering 

Discussion 

· Working towards Functional Specification Document

· Define what various terms in the Requirements Domain mean

· Process and Techniques associated with requirements elicitation, requirements engineering and requirements management

· IEEE Standard 830-1993, ANSI/IEEE Standard 830-1998 for 

       Software Requirements Specification

Refer  SRS Templates from

http://www.frontiernet.net/~kwiegers/process_assets/srs_template.doc 

http://www.rose-hulman.edu/class/cs/cs414/Examples/SRS/SRSstds-ANSI.doc

Requirements Testing

Testing is conducted to determine the quality/correctness of the attributes of the application under test. We use tools and techniques to do this task. Testing techniques 

can be broadly divided into 3 categories: 1) system structural testing techniques, 2) system functional techniques, and 3) unit testing techniques.

We look at one aspect of Functional testing technique here: - Requirements  testing. Other techniques that are useful in functional testing are: regression testing, parallel testing, error handling and so on.

Requirement is a SLC phase where the CLIENT dominates. One of the important objectives of req. testing is to ensure that req. have been clearly stated. The client is the best judge to make that call. So, he should take responsibility for requirements phase testing. This does not mean the client performs the testing.  Instead, the client is responsible and is an active participant in the test process and for accepting or rejecting the product based on the test results.

Remember that testing is not just about testing the implementation phase. It is part of the SLC. Establish testing responsibility for all phases of the development life cycle.

How to use Requirements testing

· Perform requirements testing by creating test conditions and functional checklists

· Test conditions are generalised during req. phase, and made more specific as we move through the SLC phases 

· Test data created for checking the implementation

· Functional testing more effective when test condition created directly from user requirements

· When test conditions are created from system documentation, defects in that documentation will not be detected through testing

· When test conditions are created from sources other than system documentation, defects introduced into the documentation will be detected.

When to use Requirements testing

· Every Application be requirements tested

· Begin the process at req.phase and continue this process through all the SLC phases.

Why use Requirements Testing

· Testing Req. is designed to ensure that requirements are properly recorded,

correctly interpreted by the project team, can be deemed reasonable when measured against good practices and written according to the organisation's guideline and procedures. 

· Provides a test process for assessing the completeness and accuracy of requirements.

Testing Objectives during Requirements Phase

· Check that requirements represent the user needs

· That the needs are clearly defined and stated/documented

· That a cost/benefit analysis is done and done well

· That alternative solutions are considered and the best solution selected

· That a business problem worthy of solving is solved

· That a process is followed to arrive at the solution - check for process compliance w.r.t organisational policies if need be

· Verify that control requirements have been specified

Requirements Testing Process

· Input - Requirement definition with project deliverables, requirements gathering process

· Tasks - 
· Task 1 - Prepare a risk matrix to check the adequacy of controls in computer systems - control -to check the methods and procedures used in the App under development to make sure it functions in accordance with the client's intent.

· Benefit of risk matrix - identification of risks and what the system must do for each risk. Risk matrix is used as a test tool and can be used in design phase as well.

· Execution of the risk matrix is a five step process:

1. identify risk team - their task is to determine the adequacy of control requirements and design to reduce the risks to a reasonable level and complete the matrix 

2. identify risks - risk team works through scenarios of potential risks in the application  area, work with commonly known risk check lists if available - such as with system access, procedural errors, storage, program errors, platform/os problems,  communication /security

3. establish control objectives (for requirement phase only)

· set control objectives at req. phase to define acceptable level of loss for each of the identified risks - i.e. measurable objectives for control. Eg. In a billing application (remember when the City Link was launched, some customers were billed incorrectly in the early phase of that project)

Example of a Risk Matrix (requirements) - Billing Toll

Risk




Control Objectives

Billed for wrong quantity or price  
Bill at current price on 99% and have error in < +- 10%

Charged (Tagged) but not billed
Make sure all tagged vehicles are billed

4. Identify Controls in each system segment (Design phase only)

· Risk team to identify the controls in each phase of the appl system for each identified risk. The common system segments are: origin, data entry, communication, processing, storage (file), output and use (result of processing).

Example of a Risk Matrix (Design) - Billing Toll

System segment       origin   data entry  communication  processing  storage  output  use



Risk


Charged but not billed     #                                                          #                                          #

Billed for wrong quantity or price                #


#                   #          #

5. Determine adequacy of controls

The test is deemed finished when the risk team checks off if the controls are adequate to reduce each of the identified risks at the acceptable level.


Task 2 - Do a Test Factor Analysis for the Requirements Phase

             A process for assessing the req. test concerns of the SLC is listed below. William Perry lists 15 test factors to cover each phase of the development process. They are:

1. Requirements comply with methodology ( method test factor)

2. Functional Spec defined (Correctness test factor)

3. Usability spec done (ease of use factor)

4. Maintenance spec determined (maintainability test factor)

5. Portability needs 

6. System interface defined (coupling test factor)

7. Performance criteria established

8. Operational needs defined (ease of ops test factor)

9. Tolerance (reliability test factor)

10. Authorisation rules defined 

11. File Integrity requirements

12. Reconstruction (Audit trial test factor)

13. Impact of failure defined

14. Desired Service level defined

15. Access defined (Security test factor)

Task 3 - Conduct a Requirements Walk through

· Set ground rules for walk through

· Select walk through team based on objectives to be accomplished - include senior mgmt, user mgmt, operational mgmt, proj mgrs

· Project presentation

· Walk through Report 

Check the Procedure described above using a Quality Control Check List

            Positive responses indicate good test practices

Output

             The output from this step is a report to indicate deficiencies in requirements. It will indicate whether the requirements are not accurate and/or complete. 

Recommendation

Walk through and risk matrix are suggested as two of the most useful techniques for requirement phase. The cost of finding and correcting problems in requirements at this phases of SLC I significantly less than during acceptance testing. Remember it might cost 10 times more to fix a req. deficiency at acceptance testing phase than at req. phase. 

For each factor, he lists 8 test criteria. If these test criteria are addressed adequately through testing, test team can be assured of a certain quality (acceptance) level. 



Requirements Testing, Change Management, Use case Templates, 

Guided Inspection

              Test and Change Management Documentation 

· Integral part of other system documents, including use case documents

· Features identified in the business use case model can be used to write the initial test plan.

· Use case model can then be used to write test case documents and determine the test requirements

· Defects found during testing are recorded in the defect document

· Defects found must be submitted as change requests and allocated to developers

· Some requests may be enhancements and others, defects

· To properly manage change in a team project, a change request management tool is useful

· Any requirements from the usecase not implemented are included in the enhancements/updates document

· Test requirements corresponding to usecase req. directly are recorded in the test case document as "conforming to use case specs".

· Test case documents are used to record test outcomes.  (See sample template)

  

Linking Development and Testing Activity in a SLC process

· Requirement Analysis is a development activity and employs a requirements model 

· Testing activity associated with this is the guided inspection activity. 

· Use the case examples (modify use case template by A Cockburn below and create your own standard use case template) 
· Use the Client (Domain expert, customer) to check that the criteria for requirements inspection of completeness, correctness and consistency are captured in the use case models. Check the use case models with stereotypes of uses, extends, includes etc)
· Completeness criteria - check that usecases capture all the functionality required in the product, check also that no use case is included which is not required

· Correctness criteria - check the accuracy of each use case 

· Consistency criteria - check for consistency of functionality wherever it is used/described

Testing the Requirements Model

1. Develop the ranking of use cases by calculating the combined frequency and criticality information for the use cases 

Use case Template: 

Actor: objName

Use Scenario: obj does some action

Exceptional cases: 

Alternate path:

Frequency: Low/Medium/High

Criticality: .. Low/Medium/High

Risk: medium/low/high

2. Determine the total number of test cases that can be constructed in the time/resources available

· Allocate number of tests based on ranking. 

· Write scenarios based only on the knowledge of the Client. The no. of scenarios determined by values computed in (2).

3. In a client meeting, the scenario writer presents each scenario and the requirements modelers identify the use case that contains the test scenario as either a main scenario,  extension or exception or alternate path that represents the scenario. 

· If no match found , list as - incompleteness defect

· If scenario could be represented by 2 or more usecases on the same abstraction level - list as - inconsistency defect

· In both cases, 1st question is - is it correctness defect - if flaw fixed - will it work correctly

4. Much of this work will be reused in testing other models. Both the ranking of use cases and construction of test cases will produce reusable assets. 

5. Requirements model will serve as the basis for testing several other models and so, the test cases can be reused.

Use Cases as Sources of Test cases      
· Construct Test cases from use cases that specify requirements  to check  for conformance to requirements                   

· Check how many test cases to use from each use case and then build the test cases themselves.

· Use case typically contains a number of scenarios that could be used to generate test cases

· A Process -

· Identify all of the values that would be supplied by the actors in the use case model

· Identify values for each input data type

                                       And more ....

Basic Use Case Template

Alistair Cockburn

Human and Technology

7691 Dell Rd, Salt Lake City, UT 84121

(801)943-8484    fax: 801/943-8499

email: arc@acm.org
home page: http://members.aol.com/acockburn

Document: TR.96.03a

This Version Date: October 26, 1998

Version: 2

Previous Version Date: April 26, 1996

Per popular request, I am putting forward a basic template for use cases matching the document “Structuring Use Cases with Goals”, HaT.TR.95.1 (available at the same address and web site), and the course / tutorial of a similar name.  This document is copyrighted by Humans and  Technology as HaT technical report TR 96.03a, also found at http://members.aol.com/acockburn.  You have permission to copy and distribute the documents as long as you reference the source of the originals.  You may use the templates in courses and presentations with proper reference.  You may use and vary the template on your projects without reference.  Do note that the template may evolve over  time according to your feedback.  Additions to the text may appear in italics, like this (added, v.2).

The template has the sections: name (which is the goal), goal in context, scope, level, trigger, pre- and postconditions, main course, extensions, sub-variations, and other characteristic data for the use case.  You may easily graft more information on to the end, or omit information. To help you decide when to omit information, I include a section on Using, Staging, Tailoring the Template.  The base template is given twice, once in simple word-processing format and then again in table format so you can choose the one that best suits your tool set.  Personally, I find that people work best with the simple text format.  You will find that the collection of use cases is easier  to work with in something like Lotus Notes than in a word processor.

In this version of the template, I write Sub-Variation as an attempt to make it more distinct from Extensions.  Refer to the original paper.

This document has the following parts:

· Template in plain text

· Template in table form

· Example in plain text

· Example in table form

· Using, Staging, Tailoring the Template
The Word binary of this document may be available on the web site.

Use Case: <number> <the name should be the goal as a short active verb phrase>

--------------------------------------------------

CHARACTERISTIC INFORMATION

Goal in Context: <a longer statement of the goal, if needed>

Scope: <what system is being considered black-box under design>

Level: <one of: Summary, Primary task, Subfunction>

Preconditions: <what we expect is already the state of the world>

Success End Condition: <the state of the world upon successful completion>

Failed End Condition: <the state of the world if goal abandoned>

Primary Actor: <a role name for the primary actor, or description>

Trigger: <the action upon the system that starts the use case, may be time event>

----------------------------------------

MAIN SUCCESS SCENARIO

<put here the steps of the scenario from trigger to goal delivery, and any cleanup after>

<step #> <action description>

----------------------

EXTENSIONS

<put here there extensions, one at a time, each refering to the step of the main scenario>

<step altered> <condition> : <action or sub.use case>

<step altered> <condition> : <action or sub.use case>

--------------------

SUB-VARIATIONS

<put here the sub-variations that will cause eventual bifurcation in the scenario>

<step or variation # > <list of sub-variations>

<step or variation # > <list of sub-variations>

----------------------

RELATED INFORMATION (optional)

Priority: <how critical to your system / organization>

Performance Target: <the amount of time this use case should take>

Frequency: <how often it is expected to happen>

Superordinate Use Case: <optional, name of use case that includes this one>

Subordinate Use Cases: <optional, depending on tools, links to sub.use cases>

Channel  to primary actor: <e.g. interactive, static files, database>

Secondary Actors: <list of other systems needed to accomplish use case>

Channel  to Secondary Actors: <e.g. interactive, static, file, database, timeout>

----------------------------

OPEN ISSUES (optional)

<list of issues about this use cases awaiting decisions>

---------------------------

SCHEDULE 

Due Date: <date or release of deployment>

...any other schedule / staffing information you need...

Table format:

USE CASE #
< the name is the goal as a short active verb phrase>

Goal in Context
<a longer statement 

of the goal in context

 if needed>

Scope & Level
<what system is being considered black box under design>

<one of : Summary, Primary Task, Subfunction>

Preconditions
<what we expect is already the state of the world>

Success End Condition
<the state of the world upon successful completion>

Failed End Condition
<the state of the world if goal abandoned>

Primary,

 Secondary Actors
<a role name or description for the primary actor>.

<other systems relied upon to accomplish use case>

Trigger
<the action upon the system that starts the use case>

DESCRIPTION
Step 
Action


1
<put here the steps of the scenario 

from trigger to goal delivery,and any cleanup afte>


2
<...>


3


EXTENSIONS
Step
Branching Action


1a
<condition causing branching> : 

<action or name of sub.use case>

SUB-VARIATIONS

Branching Action


1
<list of  variation s>

RELATED INFORMATION
<Use case name>

Priority:
<how critical to your system / organization>

Performance
<the amount of time this use case should take>

Frequency
<how often it is expected to happen>

Channels to actors
<e.g. interactive, static files, database, timeouts>

OPEN ISSUES 
<list of issues 

awaiting decision

affecting this use case >

Due Date
<date or release needed>

...any other 

management 

information...
<...as needed>

Superordinates
<optional, name of use case(s) that includes this one>

Subordinates
<optional, depending on tools, 

links to sub.use cases>

Sample:
Use Case: 5
Buy Goods

--------------------------------------------------

CHARACTERISTIC INFORMATION

Goal in Context:   Buyer issues request directly to our company, expects goods shipped and to be billed.

Scope:  Company

Level:  Summary

Preconditions:  We know Buyer, their address, etc.

Success End Condition:  Buyer has goods, we have money for the goods.

Failed End Condition:  We have not sent the goods, Buyer has not spent the money.

Primary Actor:  Buyer, any agent (or computer) acting for the customer

Trigger:  purchase request comes in.

----------------------------------------

MAIN SUCCESS SCENARIO

1. Buyer calls in with a purchase request.

2. Company captures buyer’s name, address, requested goods, etc.

3. Company gives buyer information on goods, prices, delivery dates, etc.

4. Buyer signs for order.

5. Company creates order, ships order to buyer.

6. Company ships invoice to buyer.

7. Buyers pays invoice.

----------------------

EXTENSIONS

3a. Company is out of one of the ordered items: 


3a1. Renegotiate order.

4a. Buyer pays directly with credit card:


4a1. Take payment by credit card (use case 44)

7a. Buyer returns goods:


7a. Handle returned goods (use case 105)

--------------------

SUB-VARIATIONS

1. Buyer may use 


phone in, 


fax in, 


use web order form, 


electronic interchange

7. Buyer may pay by 


cash or money order


check


credit card

----------------------

RELATED INFORMATION

Priority:  top

Performance Target: 5 minutes for order, 45 days until paid

Frequency:  200/day

Superordinate Use Case:  Manage customer relationship (use case 2)

Subordinate Use Cases:  


Create order (use case 15)


Take payment by credit card (use case 44)


Handle returned goods (use case 105)

Channel  to primary actor: may be phone, file or interactice

Secondary Actors: credit card company, bank, shipping service

Channels to Secondary Actors:
----------------------------

OPEN ISSUES

What happens if we have part of the order? What happens if credit card is stolen?

---------------------------

SCHEDULE 

Due Date:  release 1.0

Sample in table format:

USE CASE 5
Buy Goods

Goal in Context
Buyer issues request directly to our company, expects goods shipped and to be billed.

Scope & Level
Company, Summary

Preconditions
We know Buyer, their address, etc.

Success End Condition
Buyer has goods, we have money for the goods.

Failed End Condition
We have not sent the goods, Buyer has not spent the money.

Primary,

Secondary Actors
Buyer, any agent (or computer) acting for the customer.

Credit card company, bank, shipping service

Trigger
purchase request comes in.

DESCRIPTION
Step 
Action


1
Buyer calls in with a purchase request


2
Company captures buyer’s name, address, requested goods, etc.


3
Company gives buyer information on goods, prices, delivery dates, etc.


4
Buyer signs for order.


5
Company creates order, ships order to buyer.


6
Company ships invoice to buyer.


7
Buyers pays invoice.

EXTENSIONS
Step
Branching Action


3a
Company is out of one of the ordered items: 


3a1. Renegotiate order.


4a
Buyer pays directly with credit card:


4a1. Take payment by credit card (use case 44)


7a
Buyer returns goods:


7a. Handle returned goods (use case 105)

SUB-VARIATIONS

Branching Action


1
Buyer may use 


phone in, 


fax in, 


use web order form, 


electronic interchange


7
Buyer may pay by 


cash or money order


check


credit card



RELATED INFORMATION
5. Buy Goods

Priority:
top

Performance
5 minutes for order, 45 days until paid

Frequency
200/day

Channel to actors
not yet determined

OPEN ISSUES 
What if we have part of the order?

What is credit card is stolen?

Due Date
release 1.0

...any other 

management 

information...


Superordinates
Manage customer relationship (use case 2)

Subordinates
Create order (use case 15)

Take payment by credit card (use case 44)

Using, Staging, Tailoring the Template

My (and others') experience is that at early stages of the project, the template is too long and too complete to fill out all at one time - at the beginning of the project, it is appropriate to work with less information (see the chapter, "Managing Precision, Accuracy and Scale" in my book, Surviving Object-Oriented Projects).  Therefore...

1. Learn to fill in all the fields of the template in several passes, at several moments in the project's requirements gathering and project setup work.  Here is a sample sequence. First, fill in just these fields, for all the use cases you need to consider at this time:

Use Case: <number> <the name should be the goal as a short active verb phrase>

Goal in Context: <a longer statement of the goal, if needed>

Scope: <what system is being considered black-box under design>

Level: <one of: Summary, Primary task, Subfunction>

Primary Actor: <a role name for the primary actor, or description>

Priority: <how critical to your system / organization>

Frequency: <how often it is expected to happen>

2. Stare at what you have so far.  Think.  Examine. Can you merge or remove some of them? Can you partition them into ones that should be developed together, or written later? For the ones you determine to pursue now, fill in the following fields:

Trigger: <the action upon the system that starts the use case, may be time event>

MAIN SUCCESS SCENARIO

3. Now you have enough information to check your project's scope and look for surprises.  Before you are done describing the system's functioning, you have to fill out:

EXTENSIONS

SUB-VARIATIONS

Superordinate Use Case: <optional, name of use case that includes this one>

Subordinate Use Cases: <optional, depending on tools, links to sub.use cases>

4. You now have the system's functionality captured.  When you are ready to work on your estimations, fill in:

Performance Target: <the amount of time this use case should take>

OPEN ISSUES 

SCHEDULE 

5. Finally, when you are in the final stages of project estimating, you need to identify all the systems to which you will have to build interfaces.  Fill in:

Channel  to primary actor: <e.g. interactive, static files, database>

Secondary Actors: <list of other systems needed to accomplish use case>

Channel  to Secondary Actors: <e.g. interactive, static, file, database, timeout>

lm




          Requirements Test Phase Process


           Field Requirements


          Field 			Instructions for entering data





Test criteria 	Questions to be answered by the test team


          Assessment                   	The test team evaluates test criteria


          Recommended test		to be done to assess the test criteria


          Test Technique/Tool 	to be used to evaluate the test criteria  tool for accomplishing the  test technique
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