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Fred Brooks, “No Silver Bullet – Essence and Accident 
in Software Engineering”, IEEE Computer, 1987

Whole Course on Requirements?
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Successes vs. Flops
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Failures in Software Products

CMU Software Engineering Institute, 2005
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Software developers often don’t know 
what the software is supposed to do.  
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Standish Group Report - CHAOS

Large
Projects

Small
Projects

Medium
Projects

Success – satisfactory functionality, on-time, on-budget
Challenged – “completed”, but over-budget, over-time, missing key functionality 
Failed - cancelled https://www.standishgroup.com/sample_research_files/CHAOSReport2015-Final.pdf
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For every 100 project starts, there are 94 restarts
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Standish Group Report - CHAOS

https://www.standishgroup.com/sample_research_files/CHAOSReport2015-Final.pdf
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Factors Behind Problem Projects

Factors Underlying
Challenged Projects

% of 
Responses

Factors Underlying
Failed Projects

% of 
Responses

Lack of User Input 12.8% Incomplete Reqs and Specs 13.1%
Incomplete Reqs and Specs 12.3% Lack of User Input 12.4%
Changing Reqs and Specs 11.8% Lack of (Skilled) Resources 10.6%
Lack of Executive Support 7.5% Unrealistic Expectations 9.9%
Technology Incompetence 7.0% Lack of Executive Support 9.3%
Lack of (Skilled) Resources 6.4% Changing Reqs and Specs 8.7%
Unrealistic Expectations 5.9% Lack of Planning 8.1%
Unclear Objectives 5.3% Didn’t Need It Any  Longer 7.5%
Unrealistic Time Frames 4.3% Lack of IT Management 6.2%
New Technology 3.7% Technological Illiteracy 4.3%
Other 23% Other 9.9%

https://www.standishgroup.com/sample_research_files/CHAOSReport2015-Final.pdf
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Waterloo Software
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Pain of Bad Requirements
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Pain of Bad Requirements

Stecklein, et al. “Error Cost 
Escalation Through the Project 
Life Cycle”, INCOSE, 2004

Cost to fix req error once discovered
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Pain of Bad Requirements
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Pain of Bad Requirements

• 45% percent of developed software features are never used
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Value of Better Requirements
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Unpacking the Course Title

IEEE Standard Glossary of Software Engineering Terminology
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Textual Specifications

! 5!

1)Introduction)

1.1)Purpose)
The!purpose!of! this! document! is! to! outline! the! functionality,! interfaces,! attributes!
and! constraints! of! four! activeMsafety! features! for! automobiles.! These! features!
include! blind! spot! detection! (BSD),! parking! assist! (PA),! tire! pressure! monitoring!
(TPM)!and!pre/post!collision!protection!(PCP).!The!models!presented!in!section!3!of!
this! document! demonstrate! how! each! system! will! typically! be! used,! what! other!
systems! it! interacts!with,! and! the!basic!behaviour!of! the! system.!This! information!
can!be!used!to!design!a!solution!that!fits!the!project’s!requirements.!

The! intended! audience! for! this! document! is! the! stakeholders! of! the! project.! This!
includes! but! is! not! limited! to! the! client,! developers! and! regulatory! bodies.! This!
specification! documents! the! client! requirements! of! the! four! activeMsafety! features!
under!design.!The!clients!can!use!this!document!to!verify!the!systems!under!design!
meet! the! specified! requirements.! The! developers! and! designers! should! use! this!
document!to!ensure!all!specified!functionality!is!correct!and!present!in!the!system.!
This! specification! further! specifies! the! systems! these! features! are! expected! to!
interface!with.!Regulatory!bodies!can!use!this!document!to!verify!compliance!with!
relevant!rules!and!regulations.!

The!reader!of!this!document!is!assumed!to!have!basic!knowledge!of!cars!and!how!to!
operate!cars.!Knowledge!of!UML!diagrams!is!also!required.!

1.2)Scope)
The! activeMsafety! system! proactively! monitors! a! vehicle’s! environment! and! takes!
action! to! avoid! collisions! or! mitigate! damage! if! a! collision! is! unavoidable.! This!
system!is!made!up!of!four!subsystems,!which!include!blind!spot!detection,!parking!
assist,! tire! pressure!monitoring,! and! pre/post! collision! protection.! These! features!
use!software!controllers! that!monitor!sensor!data,!process! the!sensed!data,!detect!
hazards!or! errors,! operate!actuators,! communicate!with!other! systems!and/or! log!
events.!

Blind!spot!detection!uses!sensors!in!the!car’s!rear!corners!to!determine!if!there!is!an!
object!in!the!car’s!blind!spot.!If!an!object!is!detected!then!the!user!is!alerted!visually.!
If!the!user!signals!a!lane!change,!and!there!is!an!object!in!their!blind!spot!then!they!
will!be!alerted!audibly.!!

Parking!assist!uses!sensors!on!the!car’s!front!and!rear!bumpers!to!alert!the!driver!of!
nearMby!objects!at!low!speeds.!The!system!visually!and!audibly!alerts!the!user!of!the!
proximity!of!objects.!

Tire! pressure! monitoring! notifies! the! user! if! one! or! more! of! their! tires! has! a!
pressure!that!varies!too!greatly!from!a!user!desired!value.!The!pressure!of!each!tire!
in!monitored!by!sensors!that!are!part!of!the!wheels.!!

!
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Model Specifications
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Model Specifications
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TRAC_Threshold : a helper variable that contains all other wheels' speed values 
wheels: variable to represent all the wheels, for simplicity 
car.offRoadMode: boolean ( * true is the car is in off road mode * ) 

 
Figure 3 State machine for dashboard and lights 

 
Figure 4 State machine for Brake Assist 
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Best Practices Vary
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Customer-Facing Tasks/Roles

Start ups
Tech companies

Enterprise Software
Consulting Services

Engineered Products
Safety-critical Systems

Requirements Engineering entails customer-facing
activities and roles where you work with people to understand 
their problems and how they can be addressed with software
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