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« Approaches in Developing Information Systems cont.
— Overview of the fundamental phases in development
— Experts in developing information systems
« Starting the development of an information system
— Causes
— Steps to take
< Introduction to the existing state examination, preliminary
specification, feasibility study
— Why use phases
— Sub-phases
— Organizing and managing development
— Defining goals
« Existing state examination and information needs
— Goals
— How to examine
— Information collection techniques
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Methodologies and Techniques

ADISSA’s Phases in Development

« Development principles help guide development
— Are based on technical and managerial experience
« Israeli government and Methoda developed MethodA in the
1980s
— It's been updated since, now it's an online repository
— Mostly forms, processes, and best practices
— Required for many government and military projects

« All processes are based on methods, techniques, and tools
— Method — a task to be performed at a particular phase to accomplish
some goal
— Technique — a way of accomplishing a method'’s goals
— Methodology — a collection of methods and techniques to get things done
— Tools — something to help you accomplish a goal:
* CASE, development environments, testing harnesses, documentation

« We'll talk about ADISSA
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Phases 1-3

Phases 4-6

1. Initialization Phase
— First thoughts about what the problem is.
— Thoughts about what the desired solution is.
- DoneI by experts in the problem space, not necessarily the developers or computer
people.

2. Preliminary Specification
— Bring in the technical experts to discuss the initial requirements
— Develop a functional (not technical) idea of what the solution should do.
— Create a detailed or general design document to guide the development of the
new system.

3. Feasibility Study

— More detailed thought about what is technically required.

— Decision of whether to buy an existing product, develop it in house, or contract it
out to a third party.

— May create a detailed Request for Proposals (RFP) which details what is wanted
to send to potential suppliers.

— Suppliers who respond will have their responses weighed and decided from using
a cost-benefit analysis.
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4. System Analysis
+ Detailed technical specification of what is needed.
+  Making the data flow diagrams (DFD) for modeling how data move around the
system.
« Datadictionary which describes all of the data input, information created, and
storage properties for them.
+ May make a prototype here to help (Optional)

5. System Design
+  Specify development of the required technical artifacts.
+  Specify exactly how to build the input and output processes.
+  Specify exactly how to build the interfaces, windows, and programs.
+  Use an evolutionary prototype (Optional)

6. Construction
+ Actually build the system, the databases, the processes.
— Do basic testing.
— Do sanity testing.
— Do acceptance testing.
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Phases 7-8

Ups and Downs of Phases

7. Deployment
— Get the system up and working in the production environment.
— Train the users, support staff
— Import existing data from the old system (if there is any).
— Integrate the new system with the old.
« Do a one time switch out of the old system. Just throw the old one
in the trash one morning.
«  Work with both together. Get people used to the new one slowly.
« Incremental integration. Get people used to the new one in jumps
and starts
« Pilot. Start the new system on just a few computers and get
feedback before putting the new one in production

8. Using it and Support

« We'll talk mostly about phases 1-5
— Construction, deployment, and support are a bit beyond

« Advantages of using phases
— Structured development
— Easier to track progress
« Disadvantages
— Longer time in planning, less time doing
— “The best laid schemes o' mice an' men / Gang aft agley”
+ (The best laid schemes of mice and men / Go often askew)
— Doing requirements in house and development outsourced, you end up
with a disconnect

+ Remember that Rapid Software Development threw phases out the
window
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Players in developing Info Sys

So far

* People play an essential role

» System Analysts
— Come early in to get things rolling
— Requirements, planning
« System Designer
— When the picture is a bit clearer
— Designing what is to be done and how
» Developers
— Doing it
* Managers
— Keep everything on schedule, on budget, and on time

* Some people may do all of the above (well?)

« Approaches in Developing Information Systems cont.
— Overview of the fundamental phases in development
— Experts in developing information systems
« Starting the development of an information system
— Causes
— Steps to take
< Introduction to the existing state examination, preliminary
specification, feasibility study
— Why use phases
— Sub-phases
— Organizing and managing development
— Defining goals
« Existing state examination and information needs
— Goals
— How to examine
— Information collection techniques
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Starting the Development

Once you decide to start...

+  Most Info Systems are started up for one of two reasons:
1. Unhappiness with the existing system or method
2. Changes which lead to new needs

+  Unhappiness can be because:
— Hardware, basic programs, connectivity
—  Quality of the data or response time
—  User interface
—  Support

How can you detect unhappiness?
—  People complain (easy)
—  People avoid using the system (harder)

Kinds of changes

— Organizational changes (ex. new division, needs new support system)
— Technological (ex. introducing cellular wireless for sales force)

—  Expectations (ex. system should run on mobile devices)

— Structural (ex. opening a new location far away)

* When starting up, there are two possible first steps:
1. Preliminary survey
2. Preliminary initialization document (PID)

« Preliminary survey — an early filter
— Talk to one or two senior users or complainers
— Get a good idea of what the problem is
— Examine the existing system
— Make an initial judgment — can the existing system be easily
adapted or fixed?
— If yes —stop. If no —move on to the next step
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Preliminary Initialization Document

PID and Mafteach

* Whether you did the initial survey or decided to skip it,
you may need to create an initialization document

* Write down general information already known:
— What is the current state?
— What are the needs?
— Who are the customers?

o We'llfill in the details for how you do this as we go on
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« Mafteach places strict structure on PID
— Customer for the system
Survey of the organization and the current system
Problems in the organization and in the current system
Goals for the new system (with priorities)
— Advantages and disadvantages for the new system
— Scope of the new system
* What's new
* What's an extension
+ How does it relate to the old system?
— Factors which will affect the Development and Life Cycle for the system
+ Expertise needed
* Support

« Other design guides have different structures
— 1SO, US Department of Defense, etc.

« Sometimes the only thing you can say is “I don't know”
— Known unknowns (versus unknown unknowns)
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Importance of Phases

Review of Phases

e Why start with a PID and Feasibility Study?

* Make sure the plans are sensible

* Research has shown that the more management
involvement there is early on — the more likely the project
will succeed

* Know what is already there

 Investing a little time (and money) now can save a lot later

« Itis very cheap to change plans now, the more you wait,
the more it will cost

* Work out the organizational details, before you get
technical

Step | Stage Sub-Stage Whom
T Tuitialization Custommer
- 2 Preliminary specification | Existing State Customer

October 28, 2009 ISE 323: Information Systems Engineering 1 15

Preliminary Specification

3| Feasibility Study Feasibility Study | Customer
Request for Proposals

Receiving Proposals from suppliers

Decision about supplier

Contract and development plan

1 System Analysis Data Dictionaries Developer
Dataflow Diagr:

5 System Design Datal aning Develop
User Interface design

Input/Output specifications

6 Construction Coding | Developer
Code Documentation

Acceptance tests

grams

Quality Assurance

Testing documents

7 Deployment User traming

Support training

Data import from old system

Developer and Customer

Pilot
Turning it on
§ | Fixing and Support Customer/Developer
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Sub-Phases in Preliminary Spec

Sub-Phases in Feasibility Study

« Two sub-phases: existing state examination and preliminary specification

« Inthe existing state examination we must:
— Learn about the organization, its culture, and attributes
— Learn about the existing system and how it works (if any)
— Learn about the problems which motivate the change
— Learn about new data needs which the current system does not support

* Result: Knowledge about the organization and some documentation of what
there is now and the requirements from the users

« In the preliminary specification we must:
— Define goals for the system as a whole, priorities, scope for new system
— Describe the resources available for the new system (manpower, money, etc)
— Description of the operations the system will do, how often they will be done, and
how they will started

Estimate the amount of work needed, changes required to the existing system,
approximate cost

— Any special requirements (interfaces, tool support, legacy systems)

+ Result: A document which describes the foundation for the new system
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« Preparing and checking potential solutions
— Research possible solution paths
— Compare them against constraints
+ May choose one now, or need to wait for later
* Preparing a Request for Proposals (RFP)
— Based on preliminary specification
— Meant to be distributed to potential suppliers
« Their responses may help choose the solution path
* Comparing Options
— Use mathematical and quantitative models to compare
— Cost/Benefit analysis
* Working with the supplier
— Choose the supplier
— Write a contract (usually includes the spec and timetables)

« We'll talk more about all of this in the next couple of weeks
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Sub-Phases in MethodA

Summary: Sub-Phases

* MethodA divides up the work a bit differently

» Design Phase:
— Detailed design (more than the preliminary design)
— Cost estimate
— Potential solution path evaluation

* RFP phase

* Some things are just cosmetic

« We'll talk about the ADISSA methods
— Could do a more in depth PID to be more like MethodA

Phase Sub-Phase Main Actions

« Learning the existing information system

Existing State Examination | * Learning the problems

Existing State « Finding out new information needs

Examination « Defining goals for the new system
and Preliminary « Defining constraints
Design Preliminary Design + Describing operations and processes

« Quantitative estimates
« Additional attributes of the new system

« Preparing and analyzing potential solutions

Checking potential solutions | , Choosing a solution path

+ Preparing a Request for Proposals (RFP)

Preparing RFP « Defining comparison metrics

October 28, 2009 ISE 323: Information Systems Engineering 1 19

Feasibility
Study Analyzing costs
« Analyzing benefits
Evaluation and Comparison |, c cysenefit analysis
« Choosing the optimal offer
Working with supplier « Preparing a contract including development plan
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So far

Organizing and Managing Development

 Starting the development of an information system
— Causes
— Steps to take
« Introduction to the existing state examination, preliminary
specification, feasibility study
— Why use phases
— Sub-phases
— Organizing and managing development
— Defining goals
» Existing state examination and information needs
— Goals
— How to examine
— Information collection techniques
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« Organizational structures divide up work and
responsibility

¢ Information Systems Board
* Steering Committee
» Professional Staff

— Analysts
— Users
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Info Systems Management Group

Steering Committee

* Normally there is an information systems management
group or board
— Normally permanent
— They are in charge of developing and maintaining the
organization’s information systems
— The board should have someone with the power to approve new
systems

* When there is a new or updated system is approved — it
appoints the steering committee
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« Steering committee guides the development of the system
— Requirements for the system
— Tracking progress of development
— Tracking budget
— Will usually have a member of the Info Systems board on it to oversee
— May bring in outside experts or consultants

« Steering committee is responsible for all phases of the systems’
development until deployment
— Creates and empowers the professional staff for each phase
— Once deployed, the IS maintenance staff are in charge

« On deployment, the committee may be dissolved
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Professional Staff

Defining Goals

« Do the work in the initial steps of the design
— Collect existing state
— Drawing up preliminary design and specification

* Has representatives from:
— Users
— System Analysts
— System Designers
— Senior Developers

« If the development will be done in house, they will be
involved in the development too
— Otherwise, they will be interfacing with the contractor

* The steering committee must guide the professional staff
— Culture and needs affect development
« Steering committee may decide to:
— Skip existing state examination
— Skip initial stages
— Emphasize earlier or later stages
« Steering committee must :
— Detail the needs of the organization
— Details of requirements

— Provide documentation or design decisions that have already
been made

« If the steering committee is negligent and doesn’t — the
professional staff is on its own...
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So far

Existing State Check and Information Needs

 Starting the development of an information system
— Causes
— Steps to take
« Introduction to the existing state examination, preliminary
specification, feasibility study
— Why use phases
— Sub-phases
— Organizing and managing development
— Defining goals
 Existing state examination and information needs
— Goals
— How to examine
— Information collection techniques

* We'll next talk about:
— Goals of the existing state check
— Methods of gathering information
— Some ways to use the information
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Goals for the Existing State Check

Data vs. Decision Analysis

1. Know what you are replacing
« Learn about the old system
« If there is no system, learn about the manual processes
« If there are no processes, learn what needs to be done
2. Learn what's bad and good about the existing system or
process
3. Decide how to relate to the existing system or process:
« Data analysis
« Decision Analysis

+ Data Analysis means: « Decision Analysis means:
— Finding the existing databases, — Ignore existing system’s technical
processes, inputs, outputs features
— Add or modify them as needed for — Figure out how the system or

the new system process is used in practice — they
guide the new system
+ Pluses:

— New one based on the old one, so * Pluses:
less configuration and data — Can start from scratch to make an

interface problems “ideal system”
— If the old one worked well, great — Less work in the Existing State
* Minuses: collection
* Minuses:

— Ifthe old one didn't work well
— May be limited by fundamental
issues in the old system

— Well, building from scratch
— Might lose some features of the old
system people liked
< Best for: conventional systems .
which are essentially off-the-shelf  Best for: non-conventional or
custom systems
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Studying the Existing State

Problems

 Starts with studying the organization, its culture, structure,
and methods of work

¢ Next, study the existing system (if any)
— Ifit doesn’t require drastic changes  less work
— Find out the good aspects of the system ( )
— Work out the inputs, outputs, connections, and data flows
— Use structured diagrams to describe the system
— Study the interfaces, work processes, workflows

* For manual systems  study the forms, processes,
expectations

* And of course, the problems...
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« Learn what the problems of the existing system are:
— Badly designed
— Unclear interfaces
— Missing features
— Performance problems or bottlenecks

* Prepare answers for how the new system should address
the problem
— And if there’s no answer?

« Talk with users, managers, experts to find out what they
think is missing
— Good way to discover requirements
— New features can be subtle
— We'll talk more about how to do this
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So far

Gathering Information

 Starting the development of an information system
— Causes
— Steps to take
« Introduction to the existing state examination, preliminary
specification, feasibility study
— Why use phases
— Sub-phases
— Organizing and managing development
— Defining goals
« Existing state examination and information needs
— Goals
— How to examine
— Information collection techniques
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« How to gather information about the existing state?
— Gather documentation
— Interviews
— Questionnaires
— User Observation

« Each have different pluses and minuses
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Gathering Documentation

Interviews

« Gather organizational « Sample outputs and inputs
documents — Forms (if manual)
— Organization charts — Screens
— User lists — Signals
— Cultural information — Printouts
— Meeting minutes and feedback — Web pages

« Gather system documentation « Forms

— Manuals — Manual

— Design documents — Electronic

— Screen shots — Internal and external
— Help files communication

Don't forget the documentation may be partial , incomplete , old,
Incorrect , or misleadingly positive.
But, they can be less biased and give insight into design choices.
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« Good tool for getting first hand information
— But people don’t remember everything
— Bias can be hard to get around

« The most important steps to take are:

— Decide who you will interview (everyone? A sample?)

— Plan a schedule for what order you will interview them (in
parallel?)

— Plan what subjects you want to ask about

— Prepare questions for each interview or category of interview
(also have some idea what answers to expect)

« Testthem!
— Come prepared and behave appropriately
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Who to interview

Who to interview

« Unless you have a small organization, you can't interview everyone — so do a
selection
* Some options
— Easy sample
— Targeted sample
— Simple random sample
— Complex random sample
« Fixed interval
« Sample from ranks/positions
+ Representative sample

IT Support
Manager
X5

T Integration
Chief IT Architect Team Leader
X5

Systems Systems, Integration Help Desk
Analyst Programmer Engineer g S Worker
x10 X20 X10 X20
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* Some rules of thumb:
— Mix up your sample
— Choose at least 3 people from each group of players
— Focus more on managers, less on users

— Learn about politics, organizational behavior, and other factors
before you interview
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Scheduling Interviews

What Subjects to Discuss

« Randomly (not so great) « |If there are too many people —
« Bottom up group interviews
— Pluses: — Pluses:
+ Get an understanding of how the * Talk to more people
system works first + Get collaborative feedback
+ Can hopefully get more technical — Minuses:
understanding first

« Politically sensitive issues omitted

— Minuses: * Quiet people

+ Pet peeves come up
« Downsides in the system may be
there for a reason
*  Top down:
— Pluses: Get a wide angle lens view
first
— Minus: Miss the technical details
first

« Break the interviewing staff into
teams

« You'll probably do a mix — cycle
between groups and cross-
reference
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« Decide what each interview will focus on

« Structured interview: Well defined scope and path
— Extreme — prepared, unchanging questions
— More work, more predictable
— Shorter, details

« Unstructured interview: Guidelines that the interviewer
can change
— Easier to prepare for
— Longer, bigger picture
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Prepare Questions

During the Interview

¢ Many kinds of questions:
— Open questions
* Beware of wandering
« Consider what answers should be
« Avoid generalizations
— Closed questions

» Organize the questions:
— Detailed to specific
— Specific to detailed
— Interleaving by subject or topic

» Test them first — amongst the team or with willing subjects

« We'll talk in more detail about this next time
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« Be polite, don't interrupt « |If the interviewee the
« Keep discussion on track existing system — ask what
« Avoid , gossip, aspects

chatter — How can it be improved?

» Record the interview

— Audio, Video, writing « |If the interviewee is unhappy —

« Write down the interviewee’s get details
responses
— Don't hide what you write « |If the interviewee doesn't
— If the interviewee stops talking, answer something or is

evasive, drop it
— Let the interviewee see what

you write at the end « Write summaries shortly after

each interview
« Assure the interviewee of the
importance of the interview
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Questionnaires

* Good if the interviewees are:
— Dispersed physically
— Too many
— Unknown

* Important aspects:
— How to distribute the questionnaires
— How to gather them
— Choosing the subject and length
— Writing good questions
« Testthem!
— Resolving conflicts and contradictions

Distributing and Gathering
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« Send and receive impersonally « Send impersonally and collect it
— Mail, email in person
Send a link — Send by email or link, talk to
— May have no interaction with the responder at the end
the responder — Reduces questioning time

Response rate
Self-selection

No chance to ask questions
Reliability

— More time per response
— Questions and clarifications

— Get a better feel for the
responder

« Fill in the questionnaire in front
on you

— Aot of time per response
— Get real time feedback
— More like a structured interview
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Subject and Time

» Decide what to ask about — make it focused
» Length depends on audience

Writing Questions

Describe the most
complex operation you

How many times a
day do you need to

Emol h X be 30 minut | perform with the Practical restart the

— Employees (who mus answer)—cgn e 30 minutes or longer application. How could it application?

— Managers — don’t go over 15-20 minutes be made simpler?

— Customers, suppliers — 5-10 minutes
* How long would you spend answering a questionnaire? Open Closed
* The longer it is, the less !

9 If you could redesign

— Accurate later answers may be application X, what Rate the importance

— Energy the responders will give to later questions fundamental changes . of feature X to your
« Trick: break questionnaire into short blocks, pages, or would you make? Opinion work

pieces
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Conflicts and Contradictions

Not everyone will answer the questions
Some answers will conflict

— Opinion and even practical

— Selective memory

— Personal bias/preference

— Lies

Perform a pilot to learn about potential places for variance
Cross reference answers
— Be prepared to discard some responses

User Observation
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* Watch users doing some « As with interviews:
task

» Can be:
— fixed or wandering
— structured or unstructured

— Fixed time period or
occasional

— Length matters

— Summarize shortly after it
finishes

— Be open

* Be ware of observational
* Plan by deciding: bias

— What to observe
— Fix the scope
— Decide how to record it

(audio, video, notes)
— Decide who will be

observed
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Conclusion

« Starting the development of an information system
— Causes
— Steps to take
« Introduction to the existing state examination, preliminary
specification, feasibility study
— Why use phases
— Sub-phases
— Organizing and managing development
— Defining goals
« Existing state examination and information needs
— Goals
— How to examine
— Information collection techniques

* Next time we’ll talk more about writing good questions
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