
CMPS 115 Winter 04

Class #2 (2004/01/08)

�  Changes/Review
�  Team Meeting <10 minutes>
�  SW Rev Engineering
�  SW Dev Processes, CMM
�  SW Processes framework RUP, XP
 <break>
�  SW methodology example (Iconix)
�  Architecture Deliverable Expectations



Lecture 1 Changes & Takeaway 

� Changes

– Drop exam #3, add Coding Standard requirement, and 3/9
lecture to be AOP tutorial by Aspect/J expert Wes Isberg

– Papers: cs115/review

� Process != methodology, can mix-n-match

– Process is business/management artifacts

– Methodology is technical (req, des, decomp, etc)

� Fundamentals create tension in software development:

– cost of error rises exponentially with time when fixed
(challenged by 'agile' folks)

– time value of money defers investment/work



TEAM FORMATION TIME

� 4 person ideal, with overlap skills but strengths:

– Facilitator/motivator (organizer, time allocator)

– Communicator (doc, req elicit)

– Tester (also often the tools & setup person)

– Coder

� More people expected Monday?

– Ed Jackson (had CMPS104A, plus alg & data struct)

– Maria Ortiz

– maybe Chris (2nd yr AMS, 5 yrs software engineer)



Reverse Engineering

� Support activity for maintenance, information recovery

� Classic tools time-sink, but valuable mental activity

� Terms (from reading, Chikofsky):

– Reverse engineering: analyzing subject for

� Component identification and inter-relationship

� Raising level of abstraction during maintenance design

� Redocumentation and design/implentation recovery

– Restructuring:  improve without functional change
(essentially, “ refactoring”  see Fowler for recipes)

– Reengineering: reverse engineering followed by re-
implementation (often with added function)



RE Tools
(many internet links; see, e.g.,

http://scgwiki.iam.unibe.ch:8080/SCG/370)

� Intrinsically limited since multiple originals can lead to
same outcome

� Static code -> diagram (produce bad diagrams)

� Impact analysis (follow reference graphs; click on a line
or var, get report of dependent lines/vars)

� Research/product work recently in:

– pattern detection (also, fragments as possible design errors)

– component identification (often using dynamic trace)

– coupling discovery (via change analysis)

– architecture recovery (like component, but different scale)



RE/Mental
� Code reading is often needed

� Code reading is a practicable skill!

– ref: see Diomidis Spinellis. Code Reading: The Open Source
Perspective. Addison Wesley, 2003. ISBN 0-201-79940-5,
http://www.spinellis.gr/codereading/

– practice on tutorial programs; mark up, read with intent

– recognize patterns (learn the standard patterns)

– depends on good naming, clear programming

– comments help but are an art unto themselves

� Reading good code leads to writing good code

� L iterate Programming - code like a writer, Knuth



SW Dev Processes & Methodologies

� process is an ordered collection of activities, artifacts
and dependencies that support management of the
resources allocated to a software problem;

� methodology (ill-named but irreparable) is a set of
definitions, activities and transformations that support
the technical production of a software element
throughout its life.

    Example – a waterfall process says requirements are developed before design and so
forth, but doesn’ t tell you how to structure the requirements or how to generate the
design; an object oriented development methodology doesn’ t tell you when to collect
requirements (or even that you need to, actually) but says you group together data and
the methods that operate on that data.



Process Maturity - SEI

� Capability Maturity Models (CMM)

– software (SW-CMM)

– systems engineering (SE-CMM)

– integrated product development (IPD-CMM)

– merged in 2001 into CMM Integration

� Becoming industry requirement

– self & audited assessment

– particular level to bid

– like ISO-900, preferred vendor

– consulting business in doing audits!



Process Maturity in Industry

160+ project sample
2.6 to 1200 KSLOC

“Quantifying the Effects of Process Improvement on Effort”  Clark, IEEE Software, Nov/Dec 2000



Process Maturity Effect
“Quantifying the Effects of Process Improvement on Effort”  Clark, IEEE Software, Nov/Dec 2000



General Process Elements

� Goal setting - business goals, use cases, requirements, stories

� Work product definition (chunks, tasks, budgets)

– part management, part technical decomposition

� Implementation

– Management (schedule, track, feedback)

– Code, unit test, integrate

� Test

� Deploy

� Different processes are different permutations of these

� Support: Change Management, Environment



Process Elements - Work Prod Def

� Divide into manageable pieces

– product decomposition (requirement, analysis, design)

– Work Breakdown Structure (WBS)

� pieces that can be each tracked, budgeted (“3 months”)

� same items used in budget and schedule

� functional, product, time-phased  hierarchies possible

– Product size estimation (SLOC, FP, stories, scenarios)

� SLOC is most common

� SLOC is malleable number (Boehm vs C. Jones)

� Often contractual basis for payment



Process Elements - Implement

� Implementation

– Control

� tasks, milestones, dependencies for labor tracking, planning, budgeting

– Simple (Gantt timelines)

– Probabilistic (Program Evaluation and Review Technique)

– Critical Path (PERT using only nominal, find longest path)

– Team Velocity (XP) in stories/time (leads to timeboxing)

� You pay to measure

� Fundamental - you optimize what you measure

– Code, unit test, integrate is the “development methodology”



SW Dev Process Examples
� Rational Unified Process

– modern, heavyweight thinking, ceremonial

– tailorable

– UML-centric

– 4-phase (inception, elaborate, construct, transition)

– iterative

� Extreme Programming (XP) - “agile”  family

– customer-involved, evolutionary requirements

– constant conversation, built least code to meet latest conversation

– build test to define goal, build/refactor until pass

– always run all tests



RUP

From IBM/Rational summary poster



RUP
Bus
Modelling

From IBM/Rational summary poster



RUP
Reqs

From IBM/Rational summary poster



RUP
Analysis &
Design

From IBM/Rational summary poster



RUP
Implement

From IBM/Rational summary poster



RUP
Test

From IBM/Rational summary poster



RUP
Conf &
Chg Mng

From IBM/Rational summary poster



RUP
Deploy

From IBM/Rational summary poster



RUP
Proj
Manage

From IBM/Rational summary poster



XP

From “extreme programming explained”  by Kent Beck



XP
Practices

From “extreme programming explained”  by Kent Beck



Process Can Trap You

� Very large efforts have

– contractual interfaces with big implications

– long-term budgets and commitments

– statistical characteristics

� Techniques for these (PERT, CPM, waterfall models) have
worked very well in their domain, but these techniques don’ t scale
down very well!

� Your process should be “organic”  - it codifies what works for you
and nudges you towards being a little more predictable, and then
you change the process to track your “continuous software process
improvement”



SW Dev Methods

� Three families are optimization-focused

– based on the idea you are creating the elements and optimizing
them to your purpose

– Classical, Object Oriented, Formal design

� classical: in/xfrm/out modules in hierarchies (“C”  code)

� OO: encapsulated data/state/methods in communication nets
(Smalltalk, Java, C++)

� formal - requirements stated as theorems, proving desired
characteristics logically, automatic generation of implementing code,
and verification by mathematical argument (the formal analysis
methods can be applied to any body of code … in theory) (Z language)

� Recent approaches are selection-focused (COTS)  or
crosscutting (aspects, features)



Process/Method Examples

� Modified Waterfall with simplified OO/UML

– concept: CONOPS doc, UML Activity

– requirements with GUI prototype: REQ doc, Use
Case models (validate & refine with Robustness)

– architecture: UML structure for Domain, then classes

– detail design: UML class/sequence

– code/debug: SCM checkins, metrics

– system test: ATP (SCEN plus non-functional REQ)



Simplified UML (Iconix) Process



Project Selection Expectations

� Team name and website URL

� Team member/contact list (also on website)

� Platform (J2SE, J2ME … if J2ME, profile)

– ex:J2SE with Swing in P2P, using JXTA network

– ex: J2SE server with Tomcat Servlet engine,
J2ME/CLDC monochrome phone/PDA

� Short game and system description



Architecture Deliverable Expectation

� Simple drawings showing

– context for project

– what major components exist

– what major data elements exist

– how they are deployed and connected

� Goal is to communicate overall structure

– “ I’m working on this piece”

– “Here’s our interface”

� Suggestion: Extend to guide overall project

– show something about planned testing and SCM components


