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Abstract: 

Requirements Gathering is one of the most important task in deciding success of a project. The type of requirements and techniques to capture them, depends on the given scenario and need. A good domain knowledge coupled with tool usage helps in conveying the same communication to stakeholders like designers, developers and testing team. This article talks about the importance, type, techniques, effectiveness of the requirements and talks about a tool RSA (IBM Rational Software Architect).
Almost 10 years experience in Software Training, Development and Testing gave me an opportunity to pen down articles on memory leaks, orthogonal array based testing, software language certifications, modern training techniques, Software Proposal writing and other important topics which touch some aspects in the Software Development Life Cycle.  [1,2,3,4,5,6,7,8,9]. 
A successful software project, completed in a proposed time frame and cost, clearly indicates that the requirements were captured correctly in the initial stage of the project. Capturing right set of requirements is a challenging job and needs a good subject, technical and tool knowledge. The cost of including any missing requirements increases exponentially as you move across Software Development Life Cycle (SDLC). This article focuses on requirement types, techniques and tool usage to capture the correct requirements in meeting the dead lines of the project.
Requirements are defined in many ways but the one I would like to mention is:  "A Software capability needed by the user to solve a problem or achieve an objective." [10]. 

Now when we think about a user need, It is very important to know user's Conscious, Unconscious and so called un-dreamed requirements to make the final product acceptable and successful.  For example if you would like to know the requirements for a car used by urban population in near future. To capture the same, if one does a survey and ask the views from the participants. There may be valid outcomes like Cost, Capacity, Size, mileage, etc. etc.  These outcomes are known as Conscious requirements. You will  notice that no one has told that our Car should have four wheels in your requirement survey. It is understood by the users that when someone is talking about a car , it is a car with four wheels always. So if the manufacturer comes with a Car with all the above qualities along with only three wheels? It is a big fail and not acceptable. Why it happened?  We were failed in tapping the unconscious requirements of the end user. In the similar way, It is important to capture the undreamed requirements from the user as it makes your user more happy and you are able to capture those needs of a user which he/she has never thought. For example additional safety features of a Car, power windows, Child lock, Theft alarm, parking censors may be few examples which I can think at this moment as undreamed requirements. 
Overall, If we fail to capture any type of requirements, we can definitely say that requirements are not complete yet. 

The next question comes that why are we focusing so critically on the topic like "requirement gathering". In today's environment, it is very important to address this issue to achieve many factors like: 

· Time to ship the product in the Market with respect to the Demand
· Working on Large Complex size project

· Working on Business Critical Application like avionics and medical applications (life supporting)

· Working on the Insurance and Banking related projects where Rules are important to capture currectly

· And finally a good requirements will end up with a well acceptance product by end users and it will help a company in climbing  up the Value Chain
By now, you know about requirements and why it is important to address them. The next question comes, that what are the techniques used in today's industry to capture them.  Few very commonly used techniques are Individual, Group discussions, Probing and Visual Techniques.  Each technique fits well depending on a given scenario and need. For example VISUAL techniques are found very effective in bringing out the Undreamed requirements. On the other hand PROBING techniques are very effective and powerful in unearthing the  Unconscious requirements. You can use a good set of goal scope questionnaire as probing technique or method.  Having one on one discussion with the customer and reading the documents like RFP (request for proposal) may be very effective to understand the conscious need of a customer.  
Following the correct tools and techniques , The most Important and critical factor is your domain and technical knowledge in a area of business need. It is very important to understand the business and subject before you take-up the role of Business Analyst or Subject Matter Expert (SME). 

The importance of requirement gathering techniques and the effectiveness of a tool to achieve the same is the main thought behind this article.  This article will also touch few high level features of RSA (IBM Rational Software Architect) in helping to gather requirements in more systematic way. As SME, when you are in the process of gathering requirements.  It is very important to convey the same meaning to the next stakeholders, who are going to use your requirements. RSA helps in achieving the same goal and does a smooth transitioning of thoughts from Business stakeholders to Subject Matter Experts /Business Analyst to Architect to Developers to Testing Team
As a business analyst when you are passing the requirements to the Development team in the form of a document. The business requirement document starts taking technical shape. Development team breaks the business needs in to Classes (variables, access, parent child relationship), Actions (methods or functions), or Decisions (if, else or other type of loops). In this case, a tool or methodology that helps in capturing the business requirements in such a way that it automatically generate a document, which talks about business along with technical information suits a lot. 
Rational tools like Purify, Robot, Rose helped us for finding memory leaks/ memory profiling [4 ], Test Automation [3] and generating activity diagrams. Here, we will be looking the way RSA helps us during requirement gathering.  This article is not to tell readers what the tool is or what are its features.  (it is available at the IBM site ). The main objective is to generate awareness among the readers and sharing our new learning which helped us during requirement gathering phase. This next portion of this article will discuss a high-level overview of RSA that how it helped in converting business thought process into activity diagrams, which automatically converts in a form of a Technical Document. 
The example we have taken is a simple business need that require you to capture a requirement where the information will be read from a Source Table at the given intervals (daily, monthly or yearly) and it will be saved as a different table name at the Target application depending on few business rules. 
If this is the business need, readers will learn how to capture this need effectively using RSA. RSA helps you in defining your actions, Lookups, temporarily storage need (central Buffer), Business Rules, Input parameters, output parameters, starting point and logically end point and many other features. 
Fig.1 shows about a typical feature of RSA where we have created a activity diagram to define the above requirement and writing introduction about the requirement. This introduction will print in the technical SoDA  (Rational Software’s document generation tool) document (The SoDA document generated out of the activity diagram created in RSA is given at the end of this article in Appendix A). 
You would like tell about your requirements. The main objective of the task a particular activity diagram will do.  To write the Introduction, you can click anywhere in the background space and start writing under the Documentation tab.
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Fig 1: A typical feature of RSA

You would also like that your technical SoDA document also comes up in the same order as the activity diagram depicts the flow. To achieve this, giving numbers to each activity in the same order you want to bring it in SoDA report is a good practice.
Fig. 2 depicts that you need to first match the key elements before saving the values on the Target Table and this is your first action. You will notice that number one is printed before action title (match key input values). The title of the action can be written under the General tab shown in Fig 2. 
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Fig 2: Numbering the action and explaining the job done by the given action
Fig 3 shows how a business rule can be shown in Activity diagram. The business rule numbered second , verifies if the key input values are same or not? And you can define under documentation what action will be taken for both the conditions (same or not same). Your documentation gives the insight to the developers or designers in writing control functions accordingly. 
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Fig 3: Business Rules
Fig. 3 and 4  and 5 show the documentation portion for the given action and also gives an overview about RSA. In Fig. 4 , at the right hand side you will find two arrow marks saying Object Flow and Control Flow. You will notice that all the actions are connected by using Control Flow while the input parameters, lookups, centralBuffer, are connected using Object Flow arrows. 
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Fig 4: Defining Action Three 
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Fig 5: Defining Action Six 
You can set up property of each action, input, output , business rules by using Stereotypes button.  I am sure by now , you got a good idea about RSA and how  you can put your thoughts judicially using rich features of this tool. Appendix A will show you main portion of SoDA document as output using above activity diagram. 
Conclusion: 
Rich domain knowledge coupled with a tool knowledge like RSA can help a business analyst to capture correct requirements. This helps in passing the same message to all stakeholders participating in SDLC. As a Business Analyst, you must capture Conscious, Unconscious and Undreamed requirements from the end users. A tool usage can help in documenting your thoughts in systematic way and achieving reusability of the requirement components in a big size project.
Appendix: A: A typical SoDA document 

The below figures show a flow for generating document 
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Fig.5: Template view will ask the user to locate the activity diagram
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Fig a: Once you indicate the location of the Activity diagram in RSA, user Generate Report option to generate document. This will ask the user about the package name and activity name. It is very important to give the same name as you save in RSA. 

Below are the important portions of SoDA document generated out of the Activity Diagram created using RSA. Please notice that the portions have appeared in the same way they were numbered. The Decisions/or Business rules appears  at the end  under Business Rules. 

I. General Overview

II. Transformation Overview

This write-up will give the introduction about the Activity diagram you are going to present. In this portion you can brief the requirements. For example:
This activity diagram will read from a source table and load it as a Target Table. For doing so it will first read three input values Input1, Input2 and Input 3 from the Source Table and do a lookup to the Target Table. If all the three Inputs are found it will work on the input values and produce a output "Output1" and store it to the temporarily storage which is here shown as centralBuffer.
If the key values are not found or same, this record will be saved as new record and the control will move to the activity "Create New Target Record". 
If the key values are found, the activity will validate the remaining attributes Input4 and Input 5. If the Input4 and Input 5 are same, it will not do anything, as this is the same record, which is there on the Target Table. 
But If the Input4 and Input 5 values are not the same, it will expire these records and create new active target records.
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III. Pre-Condition

IV. Actions

  

A. 1 match key input values   
This action will take  Input1, Input2 and Input 3  as key inputs from Source table and do the lookup to the Target Table .
SELECT  Target.Input1, Target.Input2, Target.Input3,
FROM Target
WHERE

Target.Input1 = Input.Input1,
AND Target.Input2= Input.Input2,  AND Target.Input3=Input.Input3, 

AND Target.ActiveFlag = 'Y'
IF KEY VALUES FOUND, go to  "Compare Input 4 & 5" action
IF KEY VALUES NOT FOUND, go to "Create New Active Target Record " action
1.  Inputs


Input1 ()

Input2 ()

Input3 ()


Lookup Target Table ()
 (Lookup)
2. Outputs


Output1 (centralBuffer)
 

B. 3 Compare Input 4 & 5 
Compare Input 4 and Input 5 on the record. This is to check if the Input values are same or changed. If the input values are not same as the input values, new record will be created in "Target" table. If Input values are same, no action is required.
COMPARE

Target  "Input 4 and Input 5" values to input values:
WHERE

 Target.Input4 = Input.Input4

Target.Input5 = Input.Input5
1.  Inputs


Input4 ()

Input5 ()
2. Outputs
 

C. 5 Expire Existing Records 
Expire the existing record as follows:
TALK ABOUT THE RULES YOU WANT TO GIVE TO USER FOR EXPIRING THE RECORDS HERE
1.  Inputs
2. Outputs
 

D. 6 Create New Target  Record 
Insert into

TARGET

TARGET.Input1= Input.Input1

AND TARGET.Input2= Input.Input2

AND TARGET.Input3= Input.Input3

AND TARGET.Input4= Input.Input4

AND TARGET.Input5= Input.Input5

AND TARGET.Input6= centralBuffer.Output1

AND Target.ActiveFlag = 'Y'
1.  Inputs


Input1 ()

Input2 ()

Input3 ()

Input4 ()

Input5 ()


Output1 (centralBuffer)
2. Outputs
V. Business Rules




A. 2 Are keys found?

This decision box will check if keys are  found on "Target" table or not. 
IF FOUND, go to action "Compare Input 4 & 5"
IF NOT FOUND, go to action "Create New Active Target  Record"



B. 4 Are they  same?

If Input 4 and Input 5 VALUE are SAME , it will be a active record on "Target" table.
if  FACTOR VALUE IS NOT SAME,  EXPIRE existing record on "Target" table.
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