
The Software Problem

• Scale

• Users as bugs

• Users as evolution

• Evolution yields complexity

and bugs

• SE matters
“In 2000, total sales of software 

reached approximately $180 

billion, supported by a large 

workforce encompassing 

697,000 software engineers 

and 585,000 computer 

programmers.”



Scale

Gibbs, Software’s Chronic Crisis, Sci. Am., Sept. 1994



Users as Bugs
“Studies have found that reworking defective requirements, 

design, and code typically consumes 40 to 50 percent of 

the total cost of software development (Jones 1986). As 

a rule of thumb, every hour you spend on defect prevention will 

reduce your repair time from three to ten hours.  In the worst 

case, reworking a software requirements problem once 

the software is in operation typically costs 50 to 

200 times what it would take to rework the 

problem in the requirements stage (Boehm and 

Papaccio 1988). It’s easy to understand why. A 1-sentence 

requirement can expand into 5 pages of design 

diagrams, then into 500 lines of code, 15 pages 

of user documentation, and a few dozen test 

cases. It’s cheaper to correct an error in that 1-sentence 

requirement at requirements time than it is after design, code, 

user documentation, and test cases have been written to it.” 

Steve McConnell, Software Quality at Top Speed, Software 
Development, August 1996



Boehm, SE as it is, ICSE’79

Users as Evolution



Evolution yields Complexity/Bugs

Belady & Lehman, A Model of Large Program Development, IBM Systems Journal, (15)3, 1976



Software Engineering Matters



What’s Modularity Got to Do with It?

• An old idea

• Sometimes mocked

• Sometimes modified

Do we rewrite the rules, or just reinterpret them?



A Brief History of Modularity

In various forms is ancient, where components can be 

reliably composed & interchanged.

Software is unique for its highly malleable form and support 

for customizable abstraction

The key issue isn’t modularity, it’s how to modularize: what 

should the components be?  How should they interface?

12th – 15th Century Model T - 1910 IBM 360 - 1964



Benefits of Software Modularity

Maintainability

Extensibility/Incrementality

Testability

Debugability

Reusability

Division of labor / parallel work / specialization

Interchangeability

Understandability/Comprehensibility



THE COURSE

Its all about “hands on”



Organization of the Course
Alternating readings and labs (50% each)

Readings on Thursday

Lab on Tuesday

• Do “lab” work at home in groups (of 4)

– Upload via Google Forms; each lab a branch in Git

• Present work in class for critique

• Idea is to learn from each other, hands on

Install Android Studio and app quickly

• TA Sander Valstar will send instructions via Piazza

Need to find/form a group quickly, too

We will communicate over Piazza:

• https://piazza.com/ucsd/spring2019/cs218



A “WORD” ON REFACTORING

Code refactoring is the process of restructuring existing 

computer code—changing the factoring—without changing its 

external behavior. Refactoring improves nonfunctional attributes 

of the software. Advantages include improved code readability 

and reduced complexity; these can improve source-code 

maintainability and create a more expressive internal 

architecture or object model to improve extensibility. Typically, 

refactoring applies a series of standardised basic micro-

refactorings, each of which is (usually) a tiny change in a 

computer program's source code that either preserves the 

behaviour of the software, or at least does not modify its 

conformance to functional requirements.  -- Wikipedia



So Many Kinds

Rename

Abstraction

extract variable/temp

extract method

…

Class hierarchy manipulations

push up / pull down method

…

Convert branching to polymorphic dispatch

…



Leverage Resources

Refactoring.com

Wikipedia: Refactoring

Youtube videos, etc.

Android Studio has built-in refactoring operations

but limited to simpler “microrefactorings”

try them out!

Fowler’s book is decent:
Refactoring: Improving the Design of Existing Code

http://refactoring.com/
http://en.wikipedia.org/wiki/Code_refactoring


Goals of the Course

Deep understanding of software modularity

Exposure to foundational literature

Improve critical reading of literature

Improve technical discussion skills

Take ideas and skills into your own practice



Rest of Today

Structure of course

Grading

How to read and discuss papers

Project

Questions (at any time)



Good Practice

Hand in



In-Class Discussion – Thursdays

“Socratic Circles” round-table discussion

More dynamic, less controlled, more open-ended

“Peer learning”



THE COMING WEEK

Lab + Readings



Readings - Wednesday

D. L. Parnas, Information Distribution Aspects of Design Methodology. Proceedings of 

the IFIP Congress, vol. 1, pp. 339-344, 1971.

D. Parnas, On the Criteria To Be Used in Decomposing Systems into 

Modules, Communications of the ACM, 15 (12), 1972.

Robert C. Martin, SRP: The Single Responsibility Principle, from the book Agile 

Software Development, Principles, Patterns, and Practices.

Orthogonality and the DRY Principle, A Conversation with Andy Hunt and Dave 

Thomas, Part II by Bill Venners, March 2003.

ACM papers always available for download from UCSD or through the UCSD VPN; other papers 
available on Piazza

Be prepared to discuss, not just listen.

Also:
• Web site is subject to change; I’ll announce any late-breaking changes.

UML reading is for 

preparing the lab, not 

discussion

http://cseweb.ucsd.edu/~wgg/CSE218/Parnas-IFIP71-information-distribution.PDF
http://portal.acm.org/citation.cfm?id=361623&dl=ACM&coll=portal
http://www.artima.com/intv/dry.html

