
What is Design?

• Using  Eiffel the language, method and tool
• as a design tool

• In an engineering  software design course
• Requiring rigorous design for mission critical 

systems
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4https://exceptionnotfound.net/spaghetti-code-the-daily-software-anti-pattern/
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What is Design?
Specification

Architecture 
(Blueprint)
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Given the specification of 
each component, we can 
design and use Mathematics 
to predict the overall 
behaviour of the system of 
components



Where are the Specification Sheets and 
Blueprints for Software Components?
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Precondition 
needed



Golang
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Runtime 
Assertion 
Checking
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Precondition

Postcondition

Invariant



Two questions in software engineering?

• Is a design acceptable that is
• (a) not feasible 
• or (b) not correct 

• Should students be taught to write formal 
specifications? (see next slide)

Recall that in engineering a licensed engineer must 
demonstrate that the design is safe and fit for purpose
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Agree, 
yes or no?
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Our recommendations are threefold, ... First, computer 
science majors, many of whom will be the designers and 
implementers of next-generation systems, should get a 
grounding in logic, ... To designers of complex systems, the 
need for formal specs should be as obvious as the need for 
blueprints of a skyscraper.

The methods, tools, and materials for educating students 
about “formal specs” are ready for prime time. 
Mechanisms such as “design by contract,” now available in 
mainstream programming languages, should be taught as 
part of introductory programming . … We are failing our 
computer science majors if we do not teach them about 
the value of formal specifications. 
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Outside 
Student 

Comfort Zone

DbC is used 
throughout



Why DbC?
1. Self Documenting: Specification is also in the program text. 

• Contract View
2. Contract/Blame: 

• the client of a module must satisfy the precondition. 
• The Supplier must satisfy the postcondition
• Loosely coupled modules via their API (app program interface)

3. Verification: Verify that the implementation satisfies the 
specication.

4. Testing: Exhaustively test software products using 
Specification Tests.

5. Exceptions are raised only when there are contract violations
• Avoids code bloat by
• eliminates the need for constant defensive programming.

6. Subcontracting: ensures the Liskov substitution principle so 
that inheritance is used correctly.
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See next video
02 DbC Specification Mystery

http://seldoc.eecs.yorku.ca/doku.php/eiffel/why/start
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http://seldoc.eecs.yorku.ca/doku.php/eiffel/why/start

