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What are Requirements?!

•  Sommerville: “System requirements should set 
out what the system should do rather than how 
this is done.”!
–  functional requirement: “describes a system 

service or function”!
– non-functional requirement: “describes a 

constraint placed on the system or on the 
development process”!
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Describing Requirements!

•  User Requirements: “describe the requirements 
so that they are understandable by users 
without detailed technical knowledge”!

•  System Requirements: “expanded version of 
the user requirements that are used by software 
engineers as the starting point for systems 
design”!
!- Sommerville 6.1 and 6.2!
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User Requirements!
•  The software must provide a means of 

representing and accessing external files 
created by other tools.!
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System Requirements!
•  The user should be provided with facilities to define the type 

of external files.!
•  Each external file type may have an associated tool that may 

be applied to files of that type.!
•  Each external file type may be represented by a specific icon 

on the user’s display.!
•  Facilities should be provided for the icon representing an 

external file type to be defined by the user.!
•  When a user selects an icon representing an external file, the 

effect of that selection is to apply the tool to the file.!

PSD3 - RCW 2008-09! 1/20/10! 8!1/20/10! 8!

Requirements Engineering Process 
from Sommerville, Figure 7.1 
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Requirements Engineering Phases 
•  Feasibility study - initial assessment of 

business case for project!
•  Elicitation and Analysis - discovering the 

requirements and organising them!
•  Specification - representation of requirements 

in precise, unambiguous language - basis of 
contract !
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Requirements Engineering Phases 
•  Validation - process of determining if the 

requirements are acceptable!
–  crude version = requirements are valid if they state 

what the client wants!
–  but, what the client initially says they want may 

not be what they will eventually say they want 
(once they are better informed & have thought 
about the problem more deeply)!
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Attributes of Quality  
for Validation 

•  meet stakeholder needs!
–  Note: stakeholders are 

those who !
•  will be affected by system 

or!
•  can influence the 

requirements!

•  conform to relevant 
standards!

•  verifiable!
•  comprehensible!
•  traceable!
•  adaptable!
•  realisable!
•  consistent!
•  complete!
•  essential!
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Before we go on... 
•  in this course we will be using UML Use Cases for the system 

requirements specification!
•  Use Cases identify:!

–  system boundaries!
–  actors (human & system “objects”)!
–  transactions (operations)!
!so, we want to discover these during requirements capture!

•  but we also need to determine!
–  context!
–  constraints (non-functional requirements)!
that affect the use cases!
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Key Points in  
Requirements Capture 1!

•  you must understand the activity or activities in 
which your problem is embedded!

•  identify stakeholders (all interested parties)!
•  watch out for!

–  hidden assumptions!
–  implicit rules or practices!
–  unstated goals and constraints (political risk)!
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Key Points in  
Requirements Capture 2!

•  start open and move towards greater focus!
•  be careful over premature commitment to 

design ideas!
–  however, “envisionment” can be helpful to elicit 

requirements from stakeholders!
•  write clearly and precisely (keep it simple!)!
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Watch Out for  
Unacceptable Requirements 

•  Unacceptable = untestable (vague), unrealistic (not 
achievable), unnecessary (‘gold-plating’), …!

•  The system shall have a user friendly GUI.!
•  The system shall support visual search over large 

quantities of data.!
•  The system shall enable users to achieve a typing rate 

of 350 wpm.!
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Requirements Capture Techniques 
•  Observation!
•  The Interview!
•  Questionnaires!
•  Scenario Walkthroughs!
•  Prototypes!
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Observation!
•  if you don’t know the domain, observation 

(“shadowing”) can be useful!
•  Unstructured – to obtain general background!
•  Structured - to answer specific question(s)!

–  identify actors (& stakeholders)!
–  investigate workflow/activity structure!
–  uncover constraints and assumptions!

•  observation can be via remote monitoring (e.g., audio 
and/or video recording)!
–  but very time consuming to analyse!
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The Interview 1 !
•  precision can vary !

–  open-ended (difficult to analyse results)!
–  semi-structured!

•  questions provide structure!
•  but can pursue unexpected responses (probes)!

–  structured!
•  like questionnaire (but with direct contact) !

•  choose subjects, place, time carefully!
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The Interview 2 !
•  recording!

–  take notes!
•  anticipated responses can be pre-coded!
•  use the interview form to structure notes!

–  can use audio/video tape!
•  but don’t rely on recorded data alone!

– write up summary immediately!!
•  include related info (e.g., your impressions)!
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The Interview 3                
from Lindgaard, p. 161 

•  identify!
–  what you want to find 

out!
–  who has the information!

•  choose an appropriate 
kind of interview!

•  define!
–  outline and/or!
–  questions!

•  check!
–  question !

•  relevance!
•  clarity!

–  answer codes/categories!
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The Interview 4                
from Lindgaard, p. 161 

•  during interview!
–  make interviewees at 

ease!
–  explain purpose!
–  warm-up questions!
–  debriefing (give 

interviewee chance to 
ask questions)!

•  after interview!
–  write up summary!

•  during analysis!
–  treat quantitative results 

with caution, !
–  check for potential data 

reliability problems!
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The Questionnaire 1!
•  interview vs questionnaire:!

–  questionnaires suitable for closed, structured 
questions!

–  generally less costly per subject to administer and 
analyse!

–  keep the cost down for the subject - otherwise they 
won’t fill it in!!

–  questionnaires collect lower quality input from a 
larger sample of stakeholders!
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The Questionnaire 2!
•  question design!

–  brief, clear, relevant!
–  can use!

•  multiple choice!
•  rank ordering!
•  semantic differential!
•  magnitude estimate!
•  Likert scale (level of agreement)!
•  open response!
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Scenarios 1!
•  Scenarios are (relatively) detailed descriptions 

of task-related activity!
–  use cases are based on scenarios!

•  provide a shared setting for investigating 
requirements!

•  can be developed by various stakeholders!
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Scenarios 2!
•  use !

–  scenario construction as form of semi-structured 
interview!

–  scenario “walkthrough” to!
•  elicit activity structure!
•  explore exceptional actions (‘what if’)!
•  validate proposed requirements!
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Prototypes!
•  prototypes play a role similar to scenarios!
•  more about prototypes later...!
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