Topics for Today

Merging Objects and Functions: Introduction to FOOM
« FOOM Example
« IS Evaluation Case Study

FOOM, IS Evaluation, Wrap- .+ Wrap Up
Up
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Lecture 14

Approaches to Developing IS

¢ Functional analysis
— SSA/ISSD
— ADISSA
— Used in the 1980s-early 1990s

— Break things down into functions, data stores, entities
+ DFDs

— Functional-hierarchical decomposition
— Think of procedural languages

» Object Orientation
— Took off in programming languages
— Threw a wrench in the methods
— Began with hype, then it got real

Functional vs OO
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* What are the differences?

« Functional
— “How" is first
— Data goes through the program
— Break things down into behaviors at the global level

« Object
— “What" is first
— Data is the program (it takes care of itself)
— Break behavior down at the data level
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Introducing UML

* DFDs didn’t work any more
— They are functional descriptions
— Data structure is totally missing

* UML was developed
— Lets you write Objects with documentation techniques
— Many, many types of graphs and diagrams
— It's aclass by itself (1-02-324 IS Eng 2)

What can we do?
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« We won't learn UML
— But we can introduce objects into DFDs
— OO-DFDs

« Basic idea: Instead of data sources, put classes
— There’s a bit more to it, though
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OO-DFDs

OO-DFDs
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Motivation for FOOM
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¢ Structured analysis meant to bridge:
— Functions and Data gap
— Analysis and Design gap

« Functions and Data gap
— ERDs make the structure of the data clearer
— Consider what is being stored in the data sources

« Analysis and Design gap
— Hierarchical DFDs made the jump easier

— Finding transactions (the main point of ADISSA)
* UML Use Cases
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Adding Objects

e Muddles things

— We need to consider classes before we even know what is in
them
— We need to put functions inside classes before we know what
information is involved
— Does data still flow?
— Where does analysis end and design begin?
* We lost the nice “What" vs “How" break down

FOOM
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*« FOOM was designed to address this muddle
— Puts in objects, but doesn’t go all the way with them

— Keeps some of the old functional stuff (OO-DFD) augmented with
objects

* Phases of FOOM are like ADISSA
— Analysis Phase
« Doing requirements derivation, problem domain modeling
— Design phase
« Adding implementation specific classes and behavior
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Analysis Phase in FOOM

Design in FOOM

» Data modeling
— What are the classes?
— Store just the attributes — really data classes

* Functional analysis
— Derive the (hierachical) OO-DFDs
— Processes
— External Entities

— New: Communication Entities: external entities which represent a
communication channel with another system

e The steps are iterative
— Doing one to helps reveal the other
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« Defining Basic Methods for classes
— Elementary methods — constructors, accessors, mutators
— Relationship/Integrity between classes
1. Initialize-connections (on object construction)
2. Break-all connections (on object destruction)
3. Connect-to-object (via relationship)
4. Disconnect,
5. Reconnect.

« Top level design of transactions
— Identifying transactions (similar to ADISSA)
— Descriptions of transactions in structured language
+ Inputs, outputs
* Message passing between objects
« Data passing between functions
— Define a special Transaction class (used later)

« Interface design
— Menus per transaction — similar to ADISSA menus
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Design in FOOM

FOOM Example

« Input/Output design
— Each input becomes a subclass of the FORM class
— Each output becomes a subclass of the REPORT class

« Design of system behavior
— Top level aspects of the system based on the transaction descriptions
— Identification of operations — each input/output or message in the
transaction descriptions
— Transaction assignment
* One class — becomes a function on the class
« Interclass — put it on the “main” class and let it coordinate
« Too complex  Transaction class which will coordinate

« Pseudo-code for each significant operation
— Based on the transaction descriptions
— Will be used for the coding steps later
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¢ Managing a

¢ Class Diagrams and ERD
¢ OO-DFDs

« Transactions

* Menus

¢ Input/Output Screens
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DFD-0

DFD-1
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Focus on Transactions 1.1, 1.4-5

Transaction 1.1

* Basic Description
* Menus
e Input/Output Screens

Ul
» Detailed Logic
* Pseudocode
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Transaction 1.4-5: Logic

Transaction 1.4-5 Flow

Begin Transactions.Method 1.4-5
1. Do While not' '

2. Apart-numbers-&-names = .GetObject()

3. Payment-details = Forms.
.Display(Apart-numbers-&-names)

4. End While

5. ! (Payment-details)

6 .Change(Add, % & )

7. Reports. .Display

End
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So Far

A Case Study

« Merging Objects and Functions: Introduction to FOOM
*+ FOOM Example

* IS Evaluation Case Study

* Wrap Up

We talked about Information System Development strategies
— ADISSA
— FOOM

A critical aspect of IS study is real world case studies
* Many IS courses are case study based — *
« We'll end this semester with one
— “Names have been changed to protect the innocent...”

Why case studies?
« It's the Engineering in ISE
« They put a face on the theories people come up with

« Organizational psychology and group dynamics are easiest to
understand from experiences
« Learning about what happened inside companies can give insights
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The Organization

The Original State: Pre-1996

* A major International Insurance Company (lIC) based in
the Netherlands
— Branches all over the EU
— About 5,000 employees in the Netherlands

 Information Technology projects were dominant in the
company
— Needed for cost reduction
— Communication
— Allowing agents to work and sell their products

« In house Systems Software Development team (SSD)
kept

« SSD team accepted requests from business unit (BU)
managers for projects

* SSD answered yes/no on a day-to-day basis

« No one really asked:
— “How much does the project cost?”
— “What does the project deliver?”

¢ The company was doing well, no one really thought too
hard about it
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The Wakeup: 1996

First attempts

* The lack of management led to the creation of a Project
Management (PM) department to track all of the IT
projects

* PM first created a list of all currently running projects
— No one had ever done that before
— Goal was to stop the ad hoc, always over budget situation

* Once they had the list, they could ask:
— “What are all of the projects doing?”
— “Are they worth it?”
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* PMtried in 1997/1998 to evaluate the worth of each IT
project
— Costs and benefits, financial calculations
« It failed
— Too theoretical
— Too much calculation
— Too hard to concretize benefits, not clear how to do it

« Next attempt took the good parts from the first:
— Criteria for the project
— Critical Success Factors
— Measurement

« Called Project Characteristics Template (PCT)
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PCT

Next Iteration: ITEM

* PCT was designed to summarize a project
— Bring out its important aspects
— Let projects be compared in a somewhat structured way

* What about prioritization? PCT wasn’t enough
— Not detailed enough
— Needed a structured way to make a decision based on it
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« Based on PCT, IIC designed a more involved IT
Evaluation Method (ITEM)

« ITEM entailed creating a more detailed report
— Financial costs and benefits
— Impacts on different business and economic criteria
— Possible risks

« ITEM was mostly free-form (aside from financial
information)
— A sample ITEM report was put together
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Parts and Steps of ITEM

Visualization of ITEM

« The ITEM Report
— Costs, benefits, risks, urgency

« Internal Rate of Return (IRR) Report
— Justify the project financially
— Financial calculation sheet
— 6 year analysis

« Scoring by managers and directors
— Scores from (-1) to 5
— Scores stored in a database

« Prioritizing by PM
— Examine ITEM reports and scores
— Evaluate feasibility and practicality (with technical experts)
— Advice by PM to give to General Management (GM)

« Decision by GM
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Using ITEM

Why ITEM reports were bad

e In 1999, ITEM was ready for deployment
— PM announced - “No ITEM, no budget”

* For 2000 there were 52 proposals

* They were all unsatisfactory to PM

1. ITEM was “simple” but still required too much knowledge
or creativity
« Risks labeled as “not applicable”
* What's an IRR?
« “Effect on market share? How do | know?”
« Cost savings example
2. Managers were overly optimistic about benefits and
costs
« Many were labeled “must-do” or Y2K related
+ Some managers labeled too many things “maintenance”
« Finance department ended up calculating IRR themselves
« Champion vs. Realist conundrum
3. They saw it as a checklist
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The first two years

Looking at ITEM

« First attempt: 2000 — 52 proposals
— PMdid scoring and stored in database
— Created reports, advice for GM
— GM approved all 52 and raised the IT budget
« Why?
— Too many of them were Y2K related or “Must-do”
— Too few regular ones left to prioritize

« Second attempt: 2001 — 80 proposals
— PM skipped the scoring and did a meeting of all BU managers
— Wanted to come to agreement on which to do and stay in budget
— The meeting was a complete failure
— PM came up with their own prioritization and advised GM
— GMdidn’t agree with PM and spent 2 days reprioritizing
+ Next year, GM told PM to hold monthly meetings instead

¢ As of 2001, ITEM was integrated
— Workers and managers knew that without ITEM, the project
wouldn't go forward

« ITEM wasn't perfect, but it made people think projects
through more thoroughly

« Filtered out bad or incomplete ideas
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Wrap Up

Conclusion

« Merging Objects and Functions: Introduction to FOOM
« FOOM Example

« IS Evaluation Case Study

* Wrap Up
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