
ECE444: Software Engineering

Requirements 3: Documentation, Use Cases, User Stories

Shurui Zhou



Learning Goals

• Understand tradeoffs of different documentation strategies
• Document requirements using use cases and user stories
• Evaluate the quality of a user story by INVEST
• (Understand risk and its role in requirements, specifically how it can 

be identified, analyzed, and then mitigated/handled in system design.)



Personas 
“Personas are detailed descriptions of imaginary people constructed out of 
well-understood, highly specified data about real people”

—John Pruitt & Tamara Adlin

Partitioning the stakeholders into personas

Diversify your selections
•The common case (most users)
•The extremes (rare, but demanding users)



Creating Personas



User Roles and Goals



User Segments



Example Persona



Partitioning the stakeholders into personas



Synthesis Interviews through Affinity Diagrams



Synthesis Interviews through Affinity Diagrams



Synthesis Interviews through Affinity Diagrams

• biographical information
• frustrations
• interactions/touch points
• goals/motivations



Documentation Requirements



Goals
Begin convergence



Goal

• What is the purpose of this project?
• What are the problems it will solve?
• What improvements does your product offer over current solutions?
• What is the product vision?



Goal Diagrams



Goals - example

Example2:
For the case of building a ToDo app, our primary purpose is creating an app that 
lets users track and mark off their daily tasks and important commitments. It will 
help them stay organized and ensure they don’t overlook any items, without 
requiring much interaction from the user. The app will need to perform well such 
that it stands out from its existing competitors, and ultimately act as a “better 
mousetrap” in terms of its usability and functionality.



Many different forms

• Informal vs formal
• Unstructured vs structured
• Text vs diagrams
• Structured text common in practice
• Tool supported for traceability and process integration



Software Requirements Specification (SRS)

• Formal requirements document
• Several standards exists
• Often basis for 

contracts



Activity Diagrams

• Activity diagrams (or flow charts) represent the logic in a graph 
notation
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Sequence Diagramming



Formal Specification

• Logical expressions of shared actions at the interface of the machine

• Includes linking domain properties and agent actions as pre- and 
post-conditions
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Use Case Diagram

• Actor + action



Use Case

Use Cases help requirements analysts to…
•Identify actors and events around the system
•Define the system boundary –what is or is not within the 

system scope?
•Investigate early design interactions
(uses cases need not be descriptions of the final design)



Defining actors/agents

• An actor is an entity that interacts with the system for the purpose of 
completing an event [Jacobson, 1992].
• Not as broad as stakeholders.

• Actors can be a user, an organization, a device, or an external system.
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Example: Place an order?



Defining the system boundary



Pre-and post-conditions



Use Case Templates



Use Case Templates



Use Case Templates



Surfacing Assumptions



Identify Key system behaviors

• What system activities must be performed to help fulfill the use case?
(These may not be transparent to a user)



Alternative Flows



Alternative Flows & Exceptions



Alternative Flows & Exceptions



Alternative flow descriptions



Integrating conditional logic



Activity Diagrams

• Activity diagrams (or flow charts) represent the logic in a graph 
notation
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Non-behavioral Requirements



Non-behavioral Requirements



Use Case Name (Title)

Scope System under design

Level User level, subprocess level

Primary actor (actors can be primary, supporting, or offstage)

Stakeholders, 
interests

Important!  A use case should include everything necessary to satisfy 
the stakeholders’ interests. 

Preconditions What must always be true before a scenario begins.  Not tested; 
assumed.  Don’t fill with pointless noise. 

Success guarantees. Aka post conditions

Main success 
scenario

Basic flow, “happy path”, typical flow.  Defer all conditions to the 
extensions.  Records steps: interaction between actors, a validation, a 
state change by the system. 

Extensions Aka alternate flows.  Usually the majority of the text. Sometimes 
branches off into another use case. 

Special requirements Where the non-functional/quality requirements live. 

Technology and data 
variations list

Unavoidable technology constraints; try to keep to I/O technologies.

Frequency of 
occurrence

Miscellaneous
46

Use cases
Template



Agile?



User Stories
• Informal descriptions of user-valued 

features scheduled for implementation 
• Details left for negotiation with customer 

later or pointer to real requirements
• Common agile development practice
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User Stories
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User Stories -- Concept of 3C's



The conversation

• An open dialog between everyone 
working on the project and the client
• Split up Epic Stories if needed



User Story Examples

• "As a [persona]": Who are we building this for? We’re not just after a job 
title, we’re after the persona of the person. Max. Our team should have a 
shared understanding of who Max is. We’ve hopefully interviewed plenty 
of Max’s. We understand how that person works, how they think and what 
they feel. We have empathy for Max.
• “Wants to”: Here we’re describing their intent — not the features they use. 

What is it they’re actually trying to achieve? This statement should be 
implementation free — if you’re describing any part of the UI and not what 
the user goal is you're missing the point.
• “So that”: how does their immediate desire to do something this fit into 

their bigger picture? What’s the overall benefit they’re trying to achieve? 
What is the big problem that needs solving?
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User Story Examples

• iPhone users need access to a vertical view of the live feed when 
using the mobile app.
• Desktop users need a “view fullscreen” button in the lower right hand

corner of the video player.
• Android users need to be linked to apple store.
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User Story Examples

• As Max, I want to invite my friends, so we can enjoy this service 
together.
• As Sascha, I want to organize my work, so I can feel more in control.
• As a manager, I want to be able to understand my colleagues 

progress, so I can better report our sucess and failures.



Use of User Stories

• Keep a board of user stories, group them into “epics”
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The Confirmation

• A confirmation criteria that will show when the task is completed
• Could be automated or manual



How to evaluate user study?



Independent

• Schedule in any order.
• Not overlapping in concept 
• Not always possible



• Details to be negotiated during development 
• Good Story captures the essence, not the details 



• This story needs to have value to someone (hopefully the 
customer) 
• Especially relevant to splitting up issues 



• Helps keep the size small
• Ensure we negotiated correctly 
• “Plans are nothing, planning is everything” -Dwight D. Eisenhower 



• Fit on 3x5 card
• At most two person-weeks of work
• Too big == unable to estimate 



• Ensures understanding of task 
• We know when we can mark task “Done” 
• Unable to test == do not understand 



However...

"Is a User Story the same thing as a Use Case?"





Is a User Story the same thing as a Use Case?

• Not interchangeable
• User Stories are centered on the result and the benefit of the thing 

you're describing
• Use Cases can be more granular, and describe how your system will 

act.



Use Cases vs User Story

• Similarity
• User Stories: user role, goal and acceptance criteria.
• Use Cases: an actor, flow of events and post conditions

• Difference
• Less details in User Story
• Small increments for getting feedback more frequently, rather 

than having more detailed up-front requirement specification as in 
Use Cases.



Why we still need Use Cases?

• Problem of User Story:
• Lack of context 
• Sense of completeness that you covered all bases relating to a goal.
• No mechanism for looking ahead at upcoming work.



Integrate Use Case, User Story and Story 
Mapping techniques
• Lucidchart
• Jira Agile
• Team Foundation Server
• BoardThing
• Stories on Board
• FeatureMap





Requirements prioritization

• Cost, time, and other limits
• Dependencies among requirements
• Nice to have
• Strategies to base on value contribution



Product Requirement Document (PRD)

1. Goals
2. User Personas
3. User Stories
4. Functional Requirements
5. Non-Functional Requirements
6. User interaction and design 
7. Questions
8. Out of Scope



Summary

• Many documentation strategies; our focus is on user stories



Further Reading

• Larman, Craig. Applying UML and Patterns: An Introduction to Object 
Oriented Analysis and Design and Interative Development. Pearson, 
2012. Chap. 6
• Van Lamsweerde A. Requirements engineering: From system goals to 

UML models to software. John Wiley & Sons; 2009. Chapter 2-4
• “Advanced Use Case Modeling, Volume I”, Frank Armour, Granville 

Miller,Addison-Wesley, 2001, Ch 8-10.
• https://aanimesh.files.wordpress.com/2013/09/applying-uml-and-

patterns-3rd.pdf
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