Topics for Today

Transactions, User Interfaces,

Data Collection
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Lecture 9

« Transactions
— What are transactions?
— Discovering
— High Level Description
— Special Cases
— Dictionary
« Introduction to Data Collection and Output
« Designing Inputs
— Goals
— Types of Input Media
— Automated Input Techniques
— Data Parsing Techniques

Source: PS98 7.1, 8.1-8.2
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What is a Transaction?

Triggers

* In databases in means something else
— A collection of action executed atomically

* We mean a collection of users, actions, entities,
databases, and flows which accomplish some quantum of

work

* Formally:

A transaction is a series of simple functions which
are connected via information flows. The transaction
includes the information flows, data sources, and
external entities which are connected to the functions.
A transaction includes at least one entity which is the
trigger which starts the transaction when needed.

¢ User Transaction

« Time Transaction

« Real Time Transaction
* Hybrid Transaction
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Finding Transactions

High Level Description

« Explain what each transaction does
— High level
— Detailed
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High Level Description

Structured Description

« What is happening in the picture?
— Write a structured representation
— Picture hides a lot of information

ISE 323: Information Systems Engineering 1

December 16, 2009

¢ Like Structure Language for Current State
* Comes from the users
— DFD skips this to be simpler
e Terms
— Execute function
— Input from entity
— Output to entity
— Read from data source
— Write to data source
« Sequential
« Conditional
* Repetition
* In parallel
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Detailed Description

Rules for High Level Description

* When we have the logic clearer
— Atthe end of the design phase
» Execute Function
— Internal logic
— Purpose of the function
* Input from entity
— What is input, format, method of arrival
» Output to entity
— What is outputs, format, method of export
— Printer, output screen, which is used
» Read from data source / write to data source
— Schema for the read/write
— Types of data read/written
— Access steps
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« List each transaction separately
« Give a name based on the numbers
« Two output arrows can be parallel execution
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High Level Description Example

So Far
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+ Transactions
— What are transactions?
— Discovering
— High Level Description
— Special Cases
— Dictionary
« Introduction to Data Collection and Output
« Designing Inputs
— Goals
— Types of Input Media
— Automated Input Techniques
— Data Parsing Techniques
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Special Cases

Transactions without triggers

« Transactions without triggers
» Hybrid Transactions
— User/time
— User/real time
* Too complex
* Unbalanced
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There must be a trigger

— How does it run?
Could be

— User input or output

— Time

— Real time inputting

« Output only is not a trigger

— Some combination
For those without

— Fixit

— Add an external entity
Must make sense

— Talk with the users and

analysts
— Update the DFDs
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Hybrid: Users and Time

Hybrid: Users and Time

« What is the intent?
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User OR Time?

— Take into consideration when making the interface
— Make two ways for it to run

User input to a time triggered process?

— Don't let the user start it alone

— How will you get the input on time?

— Put a pop up reminder?
Time and user is only output

— Reports, etc.

— Think how the user will get the report
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Hybrid: Users and Real Time

Hybrid: Users and Real Time

* Real time input and User
input/output
— Real time is sending
information
— User must intervene to get it
going
— Example?

« Or
— User starts the process
— Real time machine is then read
— It's really just user triggered
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Real time output and user input/output

— User transaction

— Machine or device gets commands from it
Real time input/output and user output

— Real time triggered

— Output is just a report to the user

Real time input and output and user input
— Weird

— Examples?

Real time entities and time entities

— Could be the real time entity is queried every so often based on
the timer

— Really time triggered
— Examples?

December 16, 2009
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Too Complex

Too Complex

« It should do one thing
« Too many parts, pieces means it's hard to understand
— It will be worse for the real users

* Solutions
— Break down the transaction
+ Add a data source in the middle
— Break up based on triggers
« Which pieces are run by which trigger
* Requires thought
— Semantics changes
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* Transactions can cross DFDs e What's wrong?
— Parts of one function lead to another — Whyis Y3 separate from Y1 an Y2?
. . — Why is X separate?
» Make sure the breakup of the complex ones is logical v P
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¢ Changes the syntax but not the semantics of the model
« Probably was a crude job at the FHD
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So Far

Transaction Dictionary

» Transactions
— What are transactions?
— Discovering
— High Level Description
— Special Cases
— Dictionary
* Introduction to Data Collection and Output
» Designing Inputs
— Goals
— Types of Input Media
— Automated Input Techniques
— Data Parsing Techniques
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« Store
- Id
— Name
— Components
— Diagram
— High level description
— Type — user, time, real time, hybrid
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Transaction Dictionary

Transaction Dictionary

» Store

— Conditions
« User: How often, peak demand, response time, run time restrictions
« Time: when it's run
+ Real time: what device?
« Hybrid: the triggers, implication, conditions

— Users and permissions

— Input and output
* May need to wait for later
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« Need to update
— DFD Components Dictionary
— Data Flow Dictionary
— Data Elements Dictionary

« Which transaction they appear in
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So Far

Designing Data Collection and Output

» Transactions
— What are transactions?
— Discovering
— High Level Description
— Special Cases
— Dictionary
* Introduction to Data Collection and Output
« Designing Inputs
— Goals
— Types of Input Media
— Automated Input Techniques
— Data Parsing Techniques
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« Biggest job for an Information System is input/output

¢ Input
— Anything that comes in from an entity
« Output

— Anything that goes to an entity
— Goes to a data source
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What we know

* From the DFD
— Each input is an arrow in from an entity
— Each output is an arrow out to an entity
« May also go via a data source
» From the transactions
— Each transaction’s definition
— “Input data from”
— “Output data to”
» Data Elements Dictionary

What we will do now
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¢ Detail the input
— Enough to program with

« Design the input mechanisms
— How?

« Test what we made
— Make sure it works
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Transaction Types and Inputs

« Inputs vary by the type and trigger
— We don't always have control
— User triggered
— Time Triggered

Styles of Inputs and Outputs

* How is the data inputted?

* User:
— Windows, wizards, forms for input
— External files for parsing
— Spreadsheets, graphs, tables, printouts for output
— Special Hardware

« Automatically inputted
— Data collection folders
— Parsing and input functions
— Formatting and structured output
— Scripts, procedures, functions
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* Inputs * Output
— Screen — Screen
- Forms — Forms
— Hardware — Printouts
— Specialized

Sometimes it's both input and output
Which do you choose?
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So Far

» Transactions
— What are transactions?
— Discovering
— High Level Description
— Special Cases
— Dictionary
¢ Introduction to Data Collection and Output
» Designing Inputs
— Goals
— Types of Input Media
— Automated Input Techniques
— Data Parsing Techniques

Goals in Designing Inputs
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+ Two main goals: « Data Quality:
» Gathering Data « Accuracy and Completeness
— Must be collected efficiently — Check on the way in or you'll
— Enable Editing (in case of have bugs later
errors) * Timeliness
« Data Entry — Ensure contractual obligations

— Parsing of inputs
— Analysis for errors or automatic
fill-in « Specifics depend on the
transaction

(legal or computational)

« General Goals
— Effectiveness
— Ease of use
— Consistency
— Simplicity
— Attractiveness
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Types of Input Media

Manual Input

¢ Many types
— We'll talk about a few
* Which one to use? Depends on:
— Type of the transaction
— Trigger
— Size
— Format

» Categories of inputs
— Manual Input
— Computer or Hardware Assisted Input
— Automated Input

« Most common « For time transactions
— Adapting from manual — Get the data ready before
operations — Updates just once a
— Can be upgraded day/hour/week
— If the data comes analog or — Off times
from the outside
* Issues + If you can automate it...
— Speed
— Accuracy
— Intuitiveness
« Options
— Keyboard
— Mouse
— Touch Screen
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Computer Assisted Inputs

Fully Automatic Inputs

« Still a person there, but a machine helps
* Good when
— Lots of data
— High level of accuracy
— Fast input needed
* Requires
— Some manual intervention
— Preparation
* Whether to use on?
— Cost
— Efficiency / Benefit
* Who uses them
— Banks
— Most inventory based organizations

* Idealized
— Computer or server does all of the work

* Human monitoring realistically
* More work for planning
« Good for real time devices
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Computer and Hardware Assisted Input

Bar Codes

« Bar Code « Handwriting Recognition
— 2d Bar Code

« Magnetic Stripe « Optical Mark Recognition

« Voice Parsing « Magnetic Ink Character
Recognition

« Radio Frequency Identification

(RFID) X

« Embossed Plastic Cards

* Smart Cards
+ PDA/ Handheld computers
« Optical Character Recognition
(OCR)

* Can hold about 5-12 characters of information
— 2d ones can hold more
« Errors occasionally
— Check the inputs
* Cheap, easy to label, easy to read
— Requires close physical proximity
— Degrades rapidly when dirty or damaged
« Commonly used for
— ldentifying similar items (groceries, shipping containers)
— Hospitals use them to identify patients and medications
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2d Bar Codes 2d Bar Codes: Aztec

* Not just one direction * By Welch Allyn Inc in 1995
— Matrix of shapes ¢ Can hold numbers or characters
 Information from « Scalable

— Smallest is 15 x 15 modules: 13 numeric or 12 alphnumeric

— Size of the shapes
— Largest is 151 x 151 modules: 3832 numeric, 3067 alphnumeric,

— Distance from the center or each other

— Relative position 1914 bytes X X
— “Small Aztec” holds 512 bits maximum (95 characters or 120
digits)
* Technologies
— Aztec
— Data Matrix
— Maxicode
—_ QR
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2d Bar Codes: Data Matrix 2d Bar Codes: Maxicode

+ By Siemens * By UPS in 1992 (also UPSCode) e
« Canhold alotin a small area AR
— Each symbol can hold 1-500 characters * Made up of hexagons 32?\‘3"“" "

— Size between 1mm? to 14in? — 15% denser storage '_.'_g_‘
. ngfg:nfiguzfril:lt e » Needs high resolution printers }:&%&%&-’ﬁg&;

paruaty . e 100 ASCII characters in 1in2

— Can be read from up to 36 inches away .
« Commonly used for small objects * Can be read with 25% of the symbol destroyed

— Circuit boards

— ICs
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2d Bar Codes: QR 2d Bar Codes: Summary

* Quick Response Code « Many techniques
* By Nippondenso TD Systems « Different data storage — up to 7,000 numbers
e Maximum size is 177 modules square ¢ Targeted uses
— 7366 numeric characters — Can be read from far away
— 4644 alphanumeric — Can survive being partially destroyed
» Can directly encode Japanese Kaniji or Kana characters — Can be made very small

« Choose based on your needs
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Magnetic Stripe

« Small paper or plastic cards
with magnetic tape on the back

« Standard format is ISO/IEC
7811

Magnetic Stripe
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« Standard cards have 3 tracks 0.110 inch wide
— Most credit cards use only the first two
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Magnetic Stripe

 First track:
— 186 characters (minus
sentinels) + 40 numbers
(minus sentinels)

Magnetic Stripe
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¢ Commonly used for
— Carrying name and account information
« People may think they are “secure”
— They are easily read and written
— Easily copied
— If you get a card, always check the printing on the front too
« Can be physically worn out
« More expensive than bar codes
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Voice Recognition

e Improved
— See W3C's VoiceXML
« Discerning words from a known set is getting good
— Train
— Airlines
— Navigation of automated menus by phone
* Free form voice is still in its infancy
— Stress, accents, sore throat, background noise

Voice Recognition Pitfalls
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Microsoft Voice Recognition
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Radio Frequency ldentification

Radio Frequency ldentification

* RFID
* Integrated Circuit and an antenna

¢ Two kinds
— Active
— Passive

* No fixed data size
— 128bits to 64Kb
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Radio Frequency ldentification

Radio Frequency ldentification

» Readers
— Send out a magnetic field to activate passive tags
— Send a wake up message to all tags

« Each one responds at once

— Collision avoidance

— Normally via “tree-walking”

— All tags with the prefix ‘1001’ respond
¢ Tags normally respond with a number stored in the IC
« Can be read from 4 inches to several feet
¢ Complex tags

— Have a small amount of memory

— Can perform simple operations

— Encryption, Decryption

— Challenge, response
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Radio Frequency ldentification

Computer and Hardware Assisted Input

* Common uses
— Inventory tracking
— Identification tags
Car toll identification
— Animal identification and tracking
Passports (integrity)
— Car Key identification
* Some use them for authentication as well
— Small data size and lack of security

Bar Code * Handwriting Recognition
— 2d Bar Code
« Optical Mark Recognition
* Magnetic Stripe
* Magnetic Ink Character
Voice Parsing Recognition
» Radio Frequency Identification + Embossed Plastic Cards
(RFID)
* PDA/ Handheld computers
* Smart Cards

« Optical Character Recognition
(OCR)
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Smart Cards

Optical Character Recognition (OCR)

« About the same size as magnetic stripe cards
« Small microchip, memory
« Can run programs
— Java
— Encryption
— Decryption
* Most have contacts
— Some are contactless (RFID)
« Tamper resistant
« More secure than magnetic stripe cards
— They may contain secrets
— Encryption keys
« Commonly used for
— High security banks
— High security operations
— Payment (NDS pay tv)

« Writing to digital characters
« Matured in the past few years
¢ Scanning can be done cheaply
— Software does the OCR
— Good for digitizing paper
* Printed text is easier
— Handwriting recognition is harder
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Handwriting Recognition

Optical Mark Recognition

« Personalized
— Train the software
— Repeat the strokes many times
« Structured
— Write in a fixed, predetermined
way

¢ Older technology
— Can pick up marks with certain pens and pencils
« Used for filling in forms and tests
— Heauvily for multiple choice tests in the US
* Reader can pick up the mark
— Where itis located too
¢ Cheap technology
— Makes filling out forms slower
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Magnetic Ink Character Recognition (MICR)

Embossed Plastic Cards

« Prints characters with a special format and magnetized ink
— Must orient the printing specially
— Now there is a special toner cartridge
+ Introduced early on for banks
— Worked earlier than OCR — 1963 universal in the US
« Designed so it can be read even if covered by stamps, cancellations
* Meant to be harder to forge

« Easier to read
— Lessthan 1% can't read, less than 1/100,000 misread
— Much better than OCR

123234567890 #423L567A90" 4 23L5E7AG0. wk23L5EPAGOm

DB E 0w

« Can be a cheaper alternative to magnetic stripe
« Printing is harder to modify or change

— Forging is not so hard
¢ Can be used in conjunction with magnetic stripe
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PDA / Handheld Computer

Computer and Hardware Assisted Input
Summary

« Can use one or more of the above techniques

» Together can make the input mobile
— Add a wireless or cellular access card

+ Bar Code * Handwriting Recognition
— 2d Bar Code
« Optical Mark Recognition
« Magnetic Stripe
* Magnetic Ink Character

« Voice Parsing Recognition

« Radio Frequency Identification + Embossed Plastic Cards
(RFID)
* PDA/Handheld computers

* Smart Cards

« Optical Character Recognition
(OCR)

ISE 323: Information Systems Engineering 1

December 16, 2009

December 16, 2009 ISE 323: Information Systems Engineering 1 68

Automated Input: Data Parsing

Text files

« Files and streams instead of physical media
« Define the stream: Protocol

— UDP, TCP, ATM, FTP

— Just the method of transfer
« Locally you must find the structure

— Structured

— Semi-structured

— Unstructured

« Binary files
— Encoding serialized from memory
— No metadata
— Can be deserialized
— If you don't know the format, it's garbage
— Most efficient for density

« Can be structured
— Field names
— Delimiters (comma, semicolon, space)
— Can be easily parsed in most languages
« Semistructured
— Use regular expressions
— Let you search for patterns

« Other structured formats
— ASN.1
— XML
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ASN.1

XML

» Defines protocols between parties
 Lists messages and formats

« Also defines message encoding rules
* Used heavily in telecommunications

« XML
— Popular encoding
— Stores metadata along with the data
— Each document is a tree

— Document is validated by a Schema (XSL) or Document Type
Definition (DTD) file
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Conclusion

Transactions

— What are transactions?

— Discovering

— High Level Description

— Special Cases

— Dictionary

Introduction to Data Collection and Output
Designing Inputs

— Goals

— Types of Input Media

— Automated Input Techniques
— Data Parsing Techniques
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