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Fundamentals of RE 
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Setting the scene:  outline  

É What is Requirements Engineering (RE) ?  

ðThe problem world & the machine solution  

ðThe scope of RE: the WHY, WHAT and WHO dimensions  

ðTypes of statements involved: descriptive vs. prescriptive  

ðCategories of requirements: functional vs. non-functional  

ðThe requirements lifecycle: actors, processes, products  

ðTarget qualities and defects to avoid  

ðTypes of software projects  

ðRequirements in the software lifecycle  

ðRelationship to other disciplines  
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Setting the scene:  outline  (2)  

É Why engineer requirements?  

ðThe requirements problem: facts, data, citations  

ðRole and stakes of Requirements Engineering  

É Obstacles to good RE practice  

É Agile development and RE 
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The problem world  
and the  machine solution  

É To make sure a software solution òcorrectlyó solves some real-
world problem, we must first fully understand  and define  ... 

ðwhat problem  needs to be solved in the real world  

ðthe context  in which the problem arises  

É Example:  car control  

ðProblem:  manual handbrake release can be inconvenient in 
certain situations  

ðContext : car driving, braking, driver  õs intent, safety rules, ... 
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É World :  problematic part of the real -world, made of  

ðhuman components: organization units, staff, operators, ...  

ðphysical components: devices, legacy software, mother Nature, ...  

É Machine: what needs to be installed to solve the problem  

ðsoftware to be developed and/or purchased  

ðhardware/software implementation platform, associated 
input/output devices (e.g. sensors & actuators)  

É Requirements engineering (RE) is concerned with ...  

ðthe desired machineõs effect on the problem world  

ðthe assumptions and relevant properties  about this world  

The problem world  
and the  machine solution  (2)  
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The problem world and the  machine solution  (3)  

É The world and the machine have their own phenomena while 
sharing others  

É RE is solely concerned with world  phenomena, including shared 
ones  [Jackson95]  

ðunlike software design, concerned with machine phenomena  

World Machine 

MotorRaising 

HandbrakeReleased 

DriverWantsToStart  motor.Regime = óupô 

handBrakeCtrl = óoffô 

errorCode = 013  

Machine 

phenomena 

World 

phenomena 
Shared 

phenomena 

stateDatabase  
updated  
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The problem world involves two system versions  

É System : set of interacting components structuring the 
problem world  

É System -as-is: system as it exists before the machine is built 
into it  

É System -to -be: system as it should be when the machine will 
operate into it  

System-as-is 

Concepts, phenomena, rules 
about car handbraking 

System-to-be Machine 

Concepts, phenomena, rules 

about automated handbraking 

Car 

Driver Brake 
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RE:  a preliminary definition  

  Coordinated  set of activities  ... 

ðfor exploring , evaluating, documenting, consolidating , 

revising  and adapting the objectives , capabilities , qualities , 

constraints  & assumptions on a software -intensive system 

ðbased on problems raised by the system -as-is and 

opportunities  provided by new technologies  
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What others said ...  

É Requirements definition must say ...  

ðwhy a new system is needed, based on current or 
foreseen conditions,  

ðwhat  system features will satisfy this context,  

ðhow the system is to be constructed  

É RE is concerned with the real -world  goals for, functions  
of, constraints  on software systems; and with their  

ðlink  to  precise specifications of software behavior ,  

ðevolution  over time and families  

Ross'77 

Zave'97 
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System requirements  
vs. software  requirements  

É Software -to -be:  software to be developed - part of the 

machine, component of the system -to -be 

É Environment:   all other components of the system -to -be, 

including people, devices, pre -existing software, etc.   

É System requirements : what the system-to -be should meet; 

formulated in terms of phenomena in the environment  

òThe handbrake shall be released when the driver wants to start. ó 

É Software requirements : what the software -to -be should meet 

on its own; formulated in terms of phenomena shared  by the 

software and the environment  

òThe software output variable handBrakeCtrl  shall have the value off  
when the software input variable motorRegime gets the value up.ó 
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The scope of RE:   
the WHY, WHAT , WHO   dimensions 

Objectives 
WHY  

a new system? 

WHAT   
services?  

WHO   
will be 

responsible  
for what ?  

satisfy 

assignment 

requirements,  
constraints, 
assumptions 

problems,  
opportunities, 

system knowledge 

System-to-be System-as-is 


