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Overview

Modern software requirements management technigues seem to be well understood
and well documented, but sometimes situations arise that don't fit the pattern.

From transitioning a large base of requirements over time to the use case style, to
dealing with the tendency to design the Ul up front, to managing requirements at
the enterprise level, this presentation explores these situations and suggests
solutions to get you to best practices, using real-world examples.

Requirements & Analysis — RA13
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“The Book”
What book are we talking about?

Okay, we are being figurative here.

Common “books”
IBM Rational Unified Process (RUP) — Requirements discipline
Bittner, Spence: Use Case Modeling
Leffingwell, Widrig: Managing Software Requirements: A Use Case Approach

Weigers: Software Requirements, More About Software Requirements: Thorny Issues and
Practical Advice

And of course the Internet...

So you've got some books, but your specific problem:
May not be in any book
May be in a book you haven't read yet
May be in the book, but you haven’t found it yet
May be in the book, but you need more information

* Requirements & Analysis — RA13
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Problems that don’t match “the book” and our solutions
Transitioning legacy requirements to use cases
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Problem:
Transitioning legacy requirements to use cases

You are trying to adopt use cases (or any well-factored requirements structure) for
ongoing development and maintenance of a legacy system

Al

Not enough funding/interest to rework all requirements at one time
There may never be ROI to rework them all
You have pilot projects to work from, that’s all

Requirements & Analysis — RA13
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Why is this a problem?

Q: Whatever the requirements were, they were able to build the system. Why
should we care what shape they're in?

A: It's the difference between writing requirements and managing requirements.
Requirements Management uses those requirements to manage project activities,
long after the requirement text has been completed:

Tell what the system currently does
Trace to more detailed requirements

Track the status of the implementation of those requirements and allocation to
releases/builds

Trace to test cases
— If tool support, tell which requirements have been tested

We don’t necessarily need everything to be transitioned (at least not right away),
but we do to the extent the above are real business needs

* Requirements & Analysis — RA13
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Recommended Solution:
A high level workflow )

Set up your requirements structure
RequisitePro — Use-Case project template

Define temporary “legacy requirement” type
and document type in the same project

Status: In process / Refactored

Create a Vision document
Problem statement
Purpose of the system and its features

* Requirements & Analysis — RA13




Import all existing requirement
documents/groups into RequisitePro

Use the Import Wizard to quickly capture Il:>
contents as individual LEGACY requirements

For each document, create parent LEGACY
requirement that represents the whole

Alternate flow: the document fits your target
structure already. Import it as the target type.

q
Modem

Requirements



A high level workflow

Do your use case modeling breadth first

Add attribute for refinement level of Use
Case (brief description, outline, full)

|dentify all Use Cases for system to brief
level (RUP: Find Actors and Use Cases)

Map to legacy requirements that pertain to
each use case.

Like bookmarks for later

Legacy
Requirements

118



Detail requirements as needed for projects
RUP Task: Detail a Use Case
RUP Task: Detail the Software Requirements

Analyze/refactor legacy requirements

As you refactor legacy requirements, change
their status to “Refactored”

Add/modify traceability as needed
Delete/archive documents when completed

Legacy
Requirements



Some existing requirements are still in process. Example: they are targeted for
some future delivery.

In this case, the legacy requirements need to be actively managed like any other. Add
appropriate attributes (e.g. status, targeted release, etc.) to legacy requirement type.

Or better yet, you can make a case that you need to refactor these into the target structure
right away

The existing requirements are tied into some other management/reporting system.
Example: existing requirements trace to bugs and enhancement requests in an
ISsue tracking system.

If there is business value to retain these links and carry them forward,

Add appropriate link attributes (e.g. issue ID) to legacy requirement type as well as the
new requirement types

Establish the links in the imported requirements
As you refactor, transfer the links to the new requirements
Additional tool configurations may be required



Problems that don’'t match “the book” and our solutions

Transitioning per-project to per-system requirements



You are transitioning from requirements that are frozen at the time of each project
to requirements that stay current with the system

Very common — per-project easier to write, but harder to maintain/scale
This typically happens when an organization moves from no tool to RequisitePro
They are really moving from “Requirements Writing” to “Requirements Management”
No one document has the current state of the system
Some projects may have changed things from previous projects
To understand the system today, you need to read the documents in order

This is a special case of the previous problem — you have a base of requirements
that you need to refactor over time, while keeping an accurate baseline



During initial import activities, use legacy-legacy traceability to capture project
dependencies
|dentify any projects that depend on, add to, or modify requirements of previous projects
Trace any dependencies found (document-document level)
Map legacy documents from use cases as previously suggested

During ongoing projects, map/refactor legacy requirements as previously
suggested



Problems that don’'t match “the book” and our solutions

Too much Ul detail in the requirements



You are asked to specify many/all the gory Ul details as requirements. Or, your
requirements specifiers insist on including lots of Ul detalil in the requirements.

Examples
SRS includes hi-res wireframe

“The system displays the organization as a tree control.” Are there other ways to
display this information?

“The user holds down the shift key to select multiple items.”
“The system displays past due accounts in red.”

Requirements analysis easily descends into debates on Ul minutiae
Miss the forest (the functional flows) for the trees

Requirements take much longer to get “done” enough to begin design

Team spends so much time on Ul they fail to capture important nonfunctional
requirements

The problem is we are specifying style — how we communicate info



Not familiar with use cases or other techniques for specifying behavior in general
way

Not familiar with the distinctions between requirements and design
disciplines/artifacts

Organization insists that Ul details must be captured as requirements

This is often a tug of war between camps
One side thinks you must specify all the details or the wrong system will get built



Redirect the force towards preliminary UX
design work and/or Ul prototyping

RUP: Design the user interface

Encourage mockups, wireframes,
prototypes for showing possible Ul
approaches

Write common UX design guidelines

You can require that these are adhered to
Distinguish between requirements and
design

UX design details aren’t requirements; they
help you visualize the requirements

These are just possible ways to go;
designers aren’t bound by them

These can and will change after the rest of
the requirements are fairly stable

Use case model

Who does what, when

What the system has to
do/provide

General information the user
receives/inputs

User experience (UX) model

Navigation map

Specific information the user
receives/inputs

User interface (Ul) prototype

Screen layout
Visual details
(opt) Clickthru capabilities




Try to strip any remaining Ul details out of the requirements

Focus on what the system has to do (ask the question: “What would happen if we left this
to the designers?”)

Remember every requirement constrains the possible solutions
Examples
“The user chooses from the following: bid on an item, place an item up for auction...”
“The system indicates to the user that the motor is overheated”
“The system displays the new hierarchy of the organization”
“The user selects multiple items”
Can have single requirement stating Ul must conform to common UX design guidelines

Find the right balance for the culture, and document it
Requirements writing style guide



Which of the following are Ul design details that shouldn’t go in requirements?

“The system pops up a modal customer input dialog”

“The system stores the following information for each customer: name, address, interests, ordering
history, ...”

“Customer interests will consist of the following yes/no fields: archery, badminton, ...”

“The customer address field is two lines, limited to 60 characters each”

“After validating and processing the customer information, the system navigates to the “My Account”
screen”

Answers:

Ul design
Data requirements, which are ok to specify
Data requirements

Ul design. Only specify interface details like this if they have to be exact (for example, an API to an
external system)

The complete navigation map is part of Ul design. However, some navigation may need to be specified
within a particular user flow of events. A bit of a judgment call.



What are data requirements?
Data items (e.g. Customer)
Fields (e.g. Address)

Rules (Customer has related FrequentFlyer record if milesFlowninLastYear > 10000)

When doing requirements iteratively, these are usually very good candidates for
later iterations (i.e. low risk)

Organize data requirements / business rules such that they don'’t clutter the other
requirements

For use cases, can put these in “Special requirements” section

Can use a different document and requirement type

Bitther recommends using a domain model for data details and rules (constraints)



Problems that don’'t match “the book” and our solutions

When the Ul prototype “is” the requirements



The team is developing (or maintaining) a working prototype to represent all the
functional requirements (or all the Ul requirements)

Same problems as previous, plus:
Changes to requirements take time to work into the prototype

Limited number of people with skills to tweak the prototype (bottleneck for changes)
Not easy to brainstorm new interactions on the fly

Requirements reviews often tangent into debates on look and feel
Since there is one prototype, there is one process for changing it
Possible causes

Have a powerful GUI prototyping tool — why not use it for requirements?
Have invested in development of an elaborate prototype — sunk cost



Build functioning prototypes only when they add value, in the context of a larger
UX design effort

Change interpretation of the prototype — not the requirements, but a tool to help
define/refine/confirm/demonstrate requirements

Also, move from “one actual prototype” to “one conceptual prototype”, consisting of a
number of independent techniques, chosen as appropriate

Unless your prototyping tool makes it very easy to have one big one
Separate prototypes to demonstrate specific complex Ul interactions

Perhaps a single working prototype which shows overall site navigation and key aspects
of the Ul but leaves many details out (e.g. a box marked “User address details”)



Current benefit from prototyping| Will be provided by

Data item details (e.g. form fieldsRequirements: Data requirements
names, labels, field length,
validation rules)

Static layout of each page UX Design: low fidelity wireframe with callouts a®eded (e.g.
callout: “Right justify these three fields”)
Exact visual aspects: fonts, Requirements: UX Style Guide — Collect all commoyiestinto a
paragraph styles, colors guide, complete with visual examples. Write a Eng

requirement that says the Ul will comply with thadg. Write
Ul requirements that reference any specific preaefistyles
(e.g. this page will use the XXX style).

UX Design: high fidelity comp — this may be a scrgeab from a
prototype. Use sparingly.

Basic site navigation Requirements: Use case text (e.g. when the useisebdo order,
the system displays the Order Product form).

Complete site navigation UX Design: Navigation map




Problems that don’'t match “the book” and our solutions

Managing requirements across the enterprise



You want to manage common requirements across the enterprise — these
requirements will be subsets of the requirements for most or all systems

Examples
Common Ul design guidelines: “All dialog boxes shall have a Cancel button”
“Tracking systems shall store locations as unit quaternions”
“Web-based systems shall collect usage statistics”
Common external interface specification used by multiple systems
“Customers will be allowed 3 discount orders per month”

What kinds of requirements are these? Hint: they aren’t all the same.



Establish where you will store enterprise requirements

RequisitePro: You can keep all requirements in one project or
move enterprise requirements to their own

Organize just like you do system requirements
Segregate by type: design constraint, feature, etc.

Organize by affinity groups (e.g. Ul design) — can do this by
using documents

Version these affinity groups / documents
If you will “grandfather” systems to a particular version

For external documents, determine whether you need to
capture these down to individual requirement level

In system requirements, explicitly require affinity groups at

the group/document level
Trace to individual enterprise requirements as needed

]

Enterprise
Requirements
Ar

\

/

System
Requirements

]

System
Requirements



“All dialog boxes shall have a Cancel button”
Design constraint

Manage these as individual requirements

UID123: Cancel Button

Allows changes to be proposed/approved at low level
Typically document based — systems can require
compliance with the document as a whole

Version the whole group, so systems can be “grandfathered”

Require the document at the system level

“The XYZ system user interface shall conform to Ul Design
Guidelines version 1.2”

For design constraints, you won’t have very many individual
requirements that are affected by or need to trace to these

7

Common Ul
Design

Guidelines
»
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System XYZ
Supplementary
Specification



“Tracking systems shall store locations as unit
guaternions”

Design constraint
Manage these as individual requirements

Need to know the full context — affinity group
May be for interoperability with external systems
May be to conform to an SOA
May just be data quality

If we group, make sure all or none in group apply to
individual systems

Version the whole group if applicable

Require the group at the system level
Trace to individual requirements if necessary

7

Design
Constraints for
ABC Service
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System XYZ
Supplementary
Specification



“Web-based systems shall collect usage
statistics”

Enterprise-level feature

Group these if possible (e.g. Common web
system features)

Duplicate these requirements at the system level
and trace to enterprise level

“The XYZ system shall collect usage statistics”
We need to show which systems contain this feature

We need to do further requirements analysis based
on it (e.g. derive use cases)

We need to manage implementation (e.g. target
release)

So it needs to be a first-class requirement for our
system

Common Web
4 System
' Features

/
/

A RS
~
~
~
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XYZ System BRE
Features

XYZ System
Use Cases



Recommended Solution:
Common external interface specifications

Common external interface specification used by multiple
systems: “Synthetic Natural Environment API version 6.2”

External interface requirement
May be multiple versions

If external, stable document, can get by with a single system

requirement
“System XYZ shall utilize version 6.2 of the Synthetic Natural
SNE API v6.2

Environment API”
No benefit from traceability to individual sections
No incremental compliance
No impact analysis (e.g. what is affected if this changes?)
So no need to capture individual enterprise requirements inside
System XYZ

the document

: . . . e Supplementary
Establish an enterprise library of applicable specifications Specification

These can be captured in RequisitePro as documents, no
requirements

Or in a document management system



“Customers will be allowed 3 discount orders
per month”

Business rule

Group these
Can be sub-groups/documents if many rules

Require the group at the system level

Trace from the affected requirements (typically
use cases) to the individual rule

Enterprise
Business
Rules

\
\
\
\

XYZ System
Use Cases



Problems that don’'t match “the book” and our solutions

Managing requirements for reusable components



You want to achieve effective software reuse across the enterprise
You want to build a software product line with a common architecture
You want to build an SOA to expose services the business provides

You want to build reusable components, libraries, or frameworks to reduce cost of
individual systems

How do you write and manage requirements for the above?

And...do you really want to do this?



Recommended Solution
(Assuming you are really going to do this)

Start with some “books”
Jacobson, Griss, Jonsson: Software Reuse

Covers everything, if a bit old

IBM: SOMA (Service-Oriented Modeling and Architecture)
Developing Service Oriented Architectures
Asset analysis, variability analysis, more

IBM: RUP for Systems Engineering

Breaking a system down into subsystems
IBM: SIS pattern (Systems of Interconnected Systems)

Breaking a system down into subordinate systems (with their own requirements)
IBM: Good overview of SOA requirements: part 1, part 2, part 3

You don’t get much reuse unless you have requirements for it
So determine what reusable product you will be creating



|dentify target systems and their characteristics

Which systems have common features?

Don’t try to design a solution just yet
Elicit and organize their high level requirements
Perform initial domain analysis — analyze them to
find

Common conceptual items

Common interactions

Common functions

Factor these into domain-level features

i3



A high level workflow

Decompose the systems to identify candidates
for reusable components/services ‘

Systems engineering; not yet detailed design

Use the SIS pattern (Systems of Interconnected
Systems) to separate requirements for a
superordinate system and subordinate systems

=
= /I

From “Developing Large-scale Systems with the Rational Unified Process”



Analyze the domain

Create an analysis-level model for the domain (the
superordinate system)

Subordinate systems (including reusable
components) will be represented as interfaces only

Interactions show how the subordinate systems
interact with each other “:>

Capture functional requirements for reusable
components

Use case modeling, where the target systems (peer
subordinates) are actors

What information is passed back and forth?

Trace these use cases to the superordinate use
cases



Capture nonfunctional requirements for reusable
components

Accessibility: how it is found and used?

Interaction: How is it called? How does it handle

errors?
Continue with development “:>

Develop target systems

Develop the reusable components

Verify the reusable components against target

systems “:>
Iterate all of the above ":>

May need to feed back requirement changes based
on development in previous iterations



Be aware of tension between requirements and design
You need requirements for your reusable component
But this requires you to do some design to know where and how to draw the boundary
You may even need to do some implementation to verify you have it right
But you don’t want to overly constrain your designers

Strategies

Iterate! Don't solidify the interfaces on the reuse boundary until you have been through a
few iterations with multiple systems.

First iteration

For functional requirements, focus on behavior across the reuse boundary, not exact
data items, interfaces, operation signatures

Capture nonfunctional requirements

Let the interface details “fall out” of analysis/design/implementation of the subordinate
systems

Still keep requirements and design of the reusable component separate
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