Topics for Today

Normalization, Prototypes

6 January 2010
Lecture 12

Some slides courtesy of Jason | Hong

« Database Schema Normalization
« Prototypes

* Source: PS989.1, 10.1
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Anomalies

Anomalies

Employees ( eid INT, ename CHAR(30),
dno INT, dname CHAR(30), budget INT, daddress CHAR(40),
PRIMARY KEY (eid, dno))

[eid [ ename [ dno [ dname [ budget | daddress |

1 Adam [ 100 | Toys 10,000 | 58 Hyacinth

2 Beth 100 | Toys 10,000 | 58 Hyacinth

3 Cody | 101 | Sprokets | 20,000 | 78 Oglethorpe
4 Dirk 101 | Sprokets | 20,000 | 78 Oglethorpe
5 Ernie | 102 | Joomlas | 21,000 | 34 Juniper

What happens if we delete Adam and Beth?
What if we want to add a new Employee?
What if we want to add a new Department?
What if we want to update the budget for Toys?
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¢ Three major kinds which can pop up:

« Insertion Anomalies: Where inserting data involves
adding nonessential or unrelated data to the intended
data

« Deletion Anomalies: Where deleting data involves
deleting additional unintended information

* Update Anomalies: Where updating data requires
multiple edits

To prevent these anomalies, normalization techniques have
been designed.
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Functional Dependencies

1st and 2" Normal Forms

« Data Dependency: One field’s value is dependent on another’s

« Functional Dependency: Field A uniquely determines the values in B:
F(A)
— Many values may map to a particular B
— Example: F(sid) name
« One to One Dependency: Field A uniquely determines the values in B
and no other A matches a particular B: A B
— Example: TZ and Passport Number
« Complex Dependency: Multiple A’s are matched multiple B’s, but
there is a connection: A <<->>B
— Example: sid and courseid
« Transitive Dependency: A determines B, B determines C, so A
determines C

— Example: departmentid ~ managerid, managerid ~ salary therefore
departmentid  salary
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e 1stnormal form:
— All rows are of uniform length
— Essentially, it's a table

e 2" normal form:
— 1stnormal form
— There is a primary key
— All fields are dependent on the whole primary key, not just part of
it
« Example:
— Tablel (StudentID INT, CourseCode INT , StudentName
CHAR(20), CourseName CHAR(20), Grade REAL)
— Student ID  Student Name <
— Course Code  Course Name <Qmmmmmm
— (Student ID <<->> Course Code) Grade
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3rd Normal Form

Boyce Codd Normal Form

+ 3 Normal Form
— 2" normal form
— No non-key field is dependent on any other field in the relation
« This excludes transitive dependencies on the primary key

* Example:
— Table2 (StudentID INT, StudentName CHAR(20), DepartmentID
INT, DepartmentBudget REAL)
— Student ID  Student Name
— Student ID  Department ID
— Department ID  Department Budget <
— Student ID  Department ID  Department Budget <

< BCNF
— 3 Normal Form

— For any non-trivial dependency in the relation F(A) B, A must
be the full primary key (or a superset of it)
« It's hard to find a case of BCNF and not 3 Normal Form

« Atrivial dependency is one where the right side is a subset of the
left side (ex. F(A,B)  B)

« Example:

— Table3 (SupplierlD INT, SupplierCode INT, PartCode INT,
AmountOrdered INT)

— Supplier ID Supplier Code -~
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4™ Normal Form Normalizing
* 4" Normal Form 1. Discover the dependencies
— BCNF Normal Form « Ask the users, experts, etc.
— If there are pairs of non-key fields which do not have a connection 2. Decide on the normalization level (3rd, BCNF, 4th)
between them, the relation is not in 4t . . .
3. Decompose or reassign the fields to new relations
* Example:
— Table4 (WorkerID INT , Skill CHAR(20), Language CHAR(20)
— Problems?
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Normalizing Example

Normalizing Example

« Table5(A,B,C, D, E XYV, 2)
-AC Y
- AB,C X
-B D, E
-X Y,z

¢ Result:
- (A.B,C, X)
- (B,D,E)
- (AC)Y)
- (XY, 2)

title vear | length | genre studioName | starName
Star Wars 1977 | 124 SciFi Fox Carrie Fisher
Star Wars 1977 | 124 SciFi Fox Mark Hamill

ar Wars 1977 | 124 SciFi Fox Harrison Ford

Gone With the Wind | 1939 | 231 drama MGM Vivien Leigh
Wayne’s World 1992 | 95 comedy | Paramount | Dana Carvey
Wayne’s World 1992 | 95 comedy | Paramount | Mike Meyers
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So Far

Why Do We Prototype?

« Database Schema Normalization
« Prototypes

¢ Quickly experiment with alternative designs

« Get feedback on our design faster
— fix problems before code is written
— saves time and money

« Keep the design centered on the user
— must test & observe ideas with users

QZ“\.
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* We talked about Software Development Lifecycles « Problems with SDLC

— Waterfall — Difficulty understanding user requirements early on

— Spiral — Separation between the developers and the users

— Incremental — Development takes a long time and costs

— Inefficient tool support
e Isitworth it?
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Prototypes

Prototypes

* Known from manufacturing and construction

» Advantages
— Testitout first
— Proof of concept
— Early analysis
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* In software
— Not quite the same
— Production environments do differ
— “Manufacturing” isn’t quite right
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What is a Prototype?

* Could be
— A bunch of screen shots
— A working, partial system
— A full working system not ready for deployment
— A partially working system
* What you do affects how it interacts with SDLC
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Advantages of Prototypes

« May give you a quicker ramp up

« Enables communication and feedback between developers and
customers

« As you develop it, you can watch it grow

* Helps management understand what you are doing and where you
are up to

* Helps concretize ideas, requirements, approaches
« Helps in testing since there is something to test
* When send to QA, they can do bug checks

« Great for incremental development
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Types of Prototypes

e Mockup

* Throw away
« Evolutionary
* Operational

* Mafteach
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Mockup

« Doesn’t work, just some shots or screens
« Gives a top level picture
¢ Can be useful
— Initial Characterization
— Analysis
« Leads to conversations
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Fidelity in Prototyping

 Fidelity refers to level of detail
 High fidelity
— prototype looks like the final product

* Low fidelity
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Low-fi Sketches & Storyboards
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Low-fi Sketches & Storyboards
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Why Use Low-fi Prototypes?

Traditional methods take too long
— sketches ® build prototype ® evaluate ® iterate
— don’t want to program for weeks or months before feedback
Simulate the prototype
— sketches ® evaluate ® iterate
— sketches act as prototypes
« designer “plays computer”
« other design team members observe & record
« Kindergarten implementation skills
— allows non-programmers to participate
— helps make sure everyone on the team is together
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Qualities of Lo-Fi Prototypes

« Informal visual representation « Formal visual representation
— communicates “unfinished” — communicates “finished”
— encourages creativity — inhibits creativity (detailing)
— faster to create — slower to create
— higher-level feedback

» Advice: avoid high-fidelity tools until necessary
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The Basic Materials

e Large, heavy, white paper (11 x 17)

* 5x8in. index cards

e Post-its

» Tape, stick glue, correction tape

* Pens & markers (many colors & sizes)
* Overhead transparencies

» Scissors, X-acto knives, etc.
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Constructing the Model

Constructing the Paper Prototype

* Set adeadline
— afew hours or 1-2 days
— don't think for too long - build it!
« Draw a window frame on large paper
« Put different screen regions on cards
— anything that moves, changes, appears/disappears
« Ready response for any user action
— e.g., have those pull-down menus already made
« Use photocopier to make many versions
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Advantages of Low-fi Prototyping

Throw Away Prototype

» Takes only a few hours
— no expensive equipment needed
» Can test multiple alternatives
— fast iterations
« number of iterations is tied to final quality

« Almost all interaction can be faked

e

¢ Partially functioning, meant to try things
— Unstructured
— Iterative
— Has some logic, but few bug checks
* Get feedback early
« Build the hard parts in
— The easy parts are already understood
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Throw Away Prototype

Evolutionary Prototype

» Limitations
— Developer may do the easy parts first
— Unstructured, may be a mess
— May influence the end product too much
— When do we throw it out?
 Ifit gets used
— Customers will get used to
— Think it's a cheaper version
— Will get angry:
« If things change too much
« If the prototype is too buggy
« If the prototype is too slow

« Eventually it becomes the working system
— Add modules and functionality as it goes along
« Built structured
— Start with the easy part
— Get feedback from the customers for each addition
« With speed and bug checks in mind
¢ In the environment and language
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Evolutionary Prototype

Operational Prototype

» Limitations
— Similar to Throw Away
— Extratime
— Add more, break it
— Developers may not be careful
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A mix of throw away and evolutionary

1. Build the basic parts of the system

2. Deploy it

3. Send a developer on site to gather feedback

4. Developer adds requests and modules quickly,
redeploys

5.  When the new module matures, the real programmers
do it right, redeploy
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Operational Prototype

Mafteach

*  Answers some of the issues from throw away and
evolutionary
e Limitations
—  Integration may be hard
—  Version management
—  Documentation
—  Integration with the GUIs and interfaces
—  Customer checks everything?
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* Two types
— Throw away
— Evolutionary

* Throw away — only in design

« Evolutionary
— In design with the environment not considered
— In implementation with the environment for real
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Mafteach

Mafteach

e Throw away
— Required for systems over $250,000 or 4 man years
— Must be discarded after design
« Evolutionary
— Must be approved by the customer at each phase
— Must be made in a language which allows dynamic additions
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* To prevent “creep”
— Prototypes work only in single user mode
Limited size database
Only on one workstation
— No backups, failure, performance
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Roles for Prototypes

Tools for Prototypes

* Developers

» Development Managers
e Users

* Management

« Word Processors

« Application generators
* IDE

¢ Spreadsheets
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« Database Schema Normalization

< Prototypes
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