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Introduction

The characteristics of Data Warehouse applications pose a challenge for any organization planning a Data Warehouse initiative: How can we be sure our data is accurate and reliable when there are enormous amounts of it, and when it comes from multiple systems with different data structures? The testing approach described here combines practical experience implemented during testing Data warehouse projects.

1 Date warehouses Definition
"A data warehouse is a subject oriented, integrated, time variant, non volatile collection of data in support of management's decision making process".

There are three types of data warehouses: 

1. Enterprise Data Warehouse - An enterprise data warehouse provides a central database for decision support throughout the enterprise.

2. ODS (Operational Data Store) - This has a broad enterprise wide scope, but unlike the real enterprise data warehouse, data is refreshed in near real time and used for routine business activity.

3. Data Mart - Datamart is a subset of data warehouse and it supports a particular region, business unit or business function.

2 Challenges of Data warehouse Testing
· Data selection from multiple source systems and analysis that follows pose great challenge. 

· Volume and the complexity of the data.

· Inconsistent and redundant data in a data warehouse.

· Inconsistent and Inaccurate reports. 

· Non-availability of History data.

3 Testing Methodology 

· Use of Traceability to enable full test coverage of Business Requirements

· In depth review of Test Cases
· Manipulation of Test Data to ensure full test coverage

[image: image1.wmf]F

u

n

c

t

i

o

n

a

l

 

D

e

s

i

g

n

B

u

s

i

n

e

s

s

 

R

e

q

u

i

r

e

m

e

n

t

s

D

e

t

a

i

l

e

d

 

D

e

s

i

g

n

B

u

i

l

d

U

n

i

t

 

T

e

s

t

i

n

g

I

n

t

r

e

g

r

a

t

i

o

n

 

T

e

s

t

i

n

g

S

y

s

t

e

m

 

T

e

s

t

i

n

g

B

u

s

i

n

e

s

s

 

R

e

q

u

i

r

e

m

e

n

t

s

S

y

s

t

e

m

 

R

e

q

u

i

r

e

m

e

n

t

s

D

e

p

l

o

y

m

e

n

t

 

P

l

a

n

P

e

r

f

o

r

m

a

n

c

e

 

R

e

q

u

i

r

e

m

e

n

t

I

n

t

e

r

f

a

c

e

 

D

e

s

i

g

n

S

o

f

t

w

a

r

e

 

C

o

m

p

o

n

e

n

t

s

D

e

s

i

g

n

T

e

s

t

i

n

g

 

a

g

a

i

n

s

t

D

e

t

a

i

l

e

d

 

D

e

s

i

g

n

I

n

t

e

g

r

a

t

i

o

n

 

a

c

r

o

s

s

a

l

l

 

d

e

s

i

g

n

s

T

e

s

t

i

n

g

 

B

u

s

i

n

e

s

s

R

e

q

u

i

r

e

m

e

n

t

s

U

s

e

r

 

A

c

c

e

p

t

a

n

c

e

T

e

s

t

i

n

g


Fig 1 Testing Methodology (V- Model)
· Provision of appropriate tools to speed the process of Test Execution & Evaluation

· Regression Testing
4 Testing Types
The following are types of Testing performed for Data warehousing projects.

1. Unit Testing.

2. Integration Testing.

3. Technical Shakedown Testing.

4. System Testing.

5. Operation readiness Testing

6. User Acceptance Testing.

4.1 Unit Testing
The objective of Unit testing involves testing of Business transformation rules, error conditions, mapping fields at staging and core levels.

Unit testing involves the following

1. Check the Mapping of fields present in staging level.

2. Check for the duplication of values generated using Sequence generator.

3. Check for the correctness of surrogate keys, which uniquely identifies rows in database.

4. Check for Data type constraints of the fields present in staging and core levels.

5. Check for the population of status and error messages into target table.

6. Check for string columns are left and right trimmed.

7. Check every mapping needs to implement the process abort mapplet which is invoked if the number of record read from source is not equal to trailer count.

8. Check every object, transformation, source and target need to have proper metadata. Check visually in data warehouse designer tool if every transformation has a meaningful description.

4.2 Integration Testing
The objective of Integration Testing is to ensure that workflows are executed   as scheduled with correct dependency.

Integration testing involves the following

1. To check for the execution of workflows at the following stages

      Source to Staging  A.

Staging A to Staging  B.

      Staging B to Core.

2. To check target tables are populated with correct number of records.

3.  Performance of the schedule is recorded and analysis is performed    

                on the performance result.

4. To verify the dependencies among workflows between source to staging, staging to staging and staging to core is have been properly defined.

5. To Check for Error log messages in appropriate file.

6. To verify if the start jobs starts at pre-defined starting time. Example if the start time for first job has been configured to be at 10:00AM and the Control-M group has been ordered at 7AM, the first job would not start in Control-M until 10:00AM. 
7. To check for restarting of Jobs in case of failures.
4.3 Technical Shakedown Test

Due to the complexity in integrating the various source systems and tools, there are expected to be several teething problems with the environments. A Technical Shakedown Test will be conducted prior to commencing System Testing, Stress & Performance, User Acceptance testing and Operational Readiness Test to ensure the following points are proven:

· Hardware is in place and has been configured correctly (including Informatica architecture, Source system connectivity and Business Objects).

· All software has been migrated to the testing environments correctly.

· All required connectivity between systems are in place. 

· End-to-end transactions (both online and batch transactions) have been executed and do not fall over.

4.4  System Testing 

The objective of System Testing is to ensure that the required business functions are implemented correctly. This phase includes data verification which tests the quality of data populated into target tables.

 System Testing involves the following

1. To check the functionality of the system meets the business specifications.

2. To check for the count of records in source table and comparing with the number of records in the target table followed by analysis of rejected records.

3. To check for end to end integration of systems and connectivity of the infrastructure (e.g. hardware and network configurations are correct),

4. To check all transactions, database updates and data flows functions for accuracy.

5. To validate Business reports functionality.

	Reporting functionality
	Ability to report data as required by Business using Business Objects

	Report Structure
	Since the universe and reports have been migrated from previous version of Business Objects, it’s necessary to ensure that the upgraded reports replicate the structure/format and data requirements (until and unless a change / enhancement has been documented in Requirement Traceability Matrix / Functional Design Document).

	Enhancements
	Enhancements like reports’ structure, prompts ordering which were in scope of upgrade project will be tested

	Data Accuracy
	The data displayed in the reports / prompts matches with the actual data in data mart.

	Performance
	Ability of the system to perform certain functions within a prescribed time.

That the system meets the stated performance criteria according to agreed SLAs or specific non-functional requirements.

	Security
	That the required level of security access is controlled and works properly, including domain security, profile security, Data Security, UserID and password control, and access procedures. That the security system cannot be bypassed.

	Usability
	That the system is useable as per specified requirements

	User Accessibility
	That specified type of access to data is provided to users

	Connection Parameters
	Test the connection

	Data provider
	Check for the right universe and duplicate data

	Conditions/Selection criteria
	Test the for selection criteria for the correct logic 

	Object testing
	Test the objects definitions

	Context testing
	Ensure formula is with input or output context

	Variable testing
	Test the variable for its syntax and data type compatible

	Formulas or calculations
	Test the formula for its syntax and validate the data given by the formula

	Filters
	Test the data has filter correctly

	Alerts
	Check for extreme limits Report alerts 

	Sorting
	Test the sorting order of Section headers fields, blocks

	Totals and subtotals
	Validate the data results

	Universe Structure
	Integrity of universe is maintained and there are no divergences in terms of joins / objects / prompts


4.5 User Acceptance Testing

The objective of this testing to ensure that System meets the expectations of the business users.  It aims to prove that the entire system operates effectively in a production environment and that the system successfully supports the business processes from a user's perspective. Essentially, these tests will run through “a day in the life of” business users.  The tests will also include functions that involve source systems connectivity, jobs scheduling and Business reports functionality.

4.6 Operational Readiness Testing (ORT)

This is the final phase of testing which focuses on verifying the deployment of software and the operational readiness of the application. The main areas of testing in this phase include:

 Deployment Test

1. Tests the deployment of the solution 

2. Tests overall technical deployment “checklist” and timeframes 

3. Tests the security aspects of the system including user authentication and   authorization, and user-access levels. 

 Operational and Business Acceptance Testing 

1. Tests the operability of the system including job control and scheduling. 

2. Tests include normal scenarios, abnormal, and fatal scenarios 

5 Test Data

Given the complexity of Data warehouse projects; preparation of test data is daunting task. Volume of data required for each level of testing is given below.

Unit Testing - This phase of testing will be performed with a small subset (20%) of production data for each source system.

Integration Testing - This phase of testing will be performed with a small subset of production data for each source system.

System Testing – This phase of a subset of live data will be used which is sufficient in volume to contain all required test conditions that includes normal scenarios, abnormal, and fatal scenarios but small enough that workflow execution time does not impact the test schedule unduly.

6 Conclusion

Data warehouse solutions are becoming almost ubiquitous as a supporting technology for the operational and strategic functions at most companies. Data warehouses play an integral role in business functions as diverse as enterprise process management and monitoring, and production of financial statements. The approach described here combines an understanding of the business rules applied to the data with the ability to develop and use testing procedures that check the accuracy of entire data sets. This level of testing rigor requires additional effort and more skilled resources. However, by employing this methodology, the team can be more confident, from day one of the implementation of the DW, in the quality of the data. This will build the confidence of the end-user community, and it will ultimately lead to a more effective implementation.
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FigureSymbol "home base"

{

  FixedAspect FALSE

  Height 64

  Width 80

  TextBox >100,>100,<900,<750

  Fill

  {

    Polygon 6 0,0 1000,0 1000,<700 500,1000 0,<700 0,0

  }

  Outline

  {

    Polyline 6 0,0 1000,0 1000,<700 500,1000 0,<700 0,0

  }

  MiniOutline

  {

    Polyline 6 0,0 1000,0 1000,<500 500,1000 0,<500 0,0

  }

  Hot 6 0,0 1000,0 1000,<700 500,1000 0,<700 0,0

}



FigureSymbol "process"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >75,>75,<918.75,<918.75 0,0,1000,1000 0 0 0 0

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

  }

}



FigureSymbol "internal sub"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >100,>200,<900,<900 0,>100,1000,1000 0 0 0 0

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

    Line 0,>100 1000,>100

  }

  MiniOutline

  {

    Rect 0,0,1000,1000

    Line 0,200 1000,200

  }

}



FigureSymbol "input/ouput"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >200,>100,<800,<900 >200,0,<800,1000 1 0 1 0

  Fill

  {

    Polygon 5 >200,0 1000,0 <800,1000 0,1000 >200,0

  }

  Outline

  {

    Polyline 5 >200,0 1000,0 <800,1000 0,1000 >200,0

  }

  Hot 5 >200,0 1000,0 <800,1000 0,1000 >200,0

}



FigureSymbol "decision"

{

  FixedAspect FALSE

  Height 0

  Width 0

  OversizeText TRUE

  TextBox 275,275,725,725

  Fill

  {

    Polygon 5 500,0 1000,500 500,1000 0,500 500,0

  }

  Outline

  {

    Polyline 5 500,0 1000,500 500,1000 0,500 500,0

  }

  Hot 5 500,0 1000,500 500,1000 0,500 500,0

}



FigureSymbol "sort"

{

  FixedAspect FALSE

  Height 0

  Width 0

  Fill

  {

    Polygon 5 500,0 1000,500 500,1000 0,500 500,0

  }

  Outline

  {

    Polyline 5 500,0 1000,500 500,1000 0,500 500,0

    Line 0,500 1000,500

  }

  Hot 5 500,0 1000,500 500,1000 0,500 500,0

}



FigureSymbol "auxiliary"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >75,>75,<918.75,<918.75 0,0,1000,1000 0 0 0 0

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

  }

}



FigureSymbol "core"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >200,>200,<900,<900 >100,>100,1000,1000 0 0 0 0

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

    Line >100,0 >100,1000

    Line 0,>100 1000,>100

  }

  MiniOutline

  {

    Rect 0,0,1000,1000

    Line >250,0 >250,1000

    Line 0,>250 1000,>250

  }

}



FigureSymbol "merge"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 250,100,750,600

  Fill

  {

    Polygon 4 0,0 1000,0 500,1000 0,0

  }

  Outline

  {

    Polyline 4 0,0 1000,0 500,1000 0,0

  }

  Hot 4 0,0 1000,0 500,1000 0,0

}



FigureSymbol "extract"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 250,400,750,900

  Fill

  {

    Polygon 4 0,1000 500,0 1000,1000 0,1000

  }

  Outline

  {

    Polyline 4 0,1000 500,0 1000,1000 0,1000

  }

  Hot 4 0,1000 500,0 1000,1000 0,1000

}



FigureSymbol "collate"

{

  FixedAspect FALSE

  Height 0

  Width 0

  Reshape 168

  Fill

  {

    Polygon 4 0,0 1000,0 500,500 0,0

    Polygon 4 0,1000 1000,1000 500,500 0,1000

  }

  Outline

  {

    Polyline 4 0,0 1000,0 500,500 0,0

    Polyline 4 0,1000 1000,1000 500,500 0,1000

  }

  Hot 7 500,500 0,0 1000,0 500,500 0,1000 1000,1000 500,500

}



FigureSymbol "predefined"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >200,>100,<800,<900 >100,0,<900,1000 0 0 0 0

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

    Line >100,0 >100,1000

    Line <900,0 <900,1000

  }

  MiniOutline

  {

    Rect 0,0,1000,1000

    Line 100,0 100,1000

    Line 880,0 880,1000

  }

}



FigureSymbol "preparation"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >150,>100,<850,<900 >150,0,<850,1000 1 0 1 0

  Fill

  {

    Polygon 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

  }

  Outline

  {

    Polyline 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

  }

  Hot 7 >200,0 <800,0 1000,500 <800,1000 >200,1000 0,500 >200,0

}



FigureSymbol "manual operation"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >200,>100,<800,<900 >200,0,<800,1000 1 0 1 0

  Fill

  {

    Polygon 5 0,0 1000,0 <800,1000 >200,1000 0,0

  }

  Outline

  {

    Polyline 5 0,0 1000,0 <800,1000 >200,1000 0,0

  }

  Hot 5 0,0 1000,0 <800,1000 >200,1000 0,0

}



FigureSymbol "connector"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 100,100,900,900

  Fill

  {

    Ellipse 0,0,1000,1000

  }

  Outline

  {

    Ellipse 0,0,1000,1000

  }

  Hot 17 599,1000 783,924 924,783 1000,599 1000,402 924,218 783,77 599,1-

   402,1 218,77 77,218 1,402 1,599 77,783 218,924 402,1000-

   599,1000

}



FigureSymbol "terminal"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >200,>100,<800,<900

  Fill

  {

    Polygon 33 >362,1 >284,20 >212,58 >146,113 >90,182 >47,264 >16,355 >1,452-

     >1,549 >16,646 >47,737 >90,819 >146,888 >212,943 >284,981 >362,1000-

     <639,1000 <717,981 <789,943 <855,888 <911,819 <954,737 <985,646 <1000,549-

     <1000,452 <985,355 <954,264 <911,182 <855,113 <789,58 <717,20 <639,1-

     >362,1

  }

  Outline

  {

    Polyline 33 >362,1 >284,20 >212,58 >146,113 >90,182 >47,264 >16,355 >1,452-

     >1,549 >16,646 >47,737 >90,819 >146,888 >212,943 >284,981 >362,1000-

     <639,1000 <717,981 <789,943 <855,888 <911,819 <954,737 <985,646 <1000,549-

     <1000,452 <985,355 <954,264 <911,182 <855,113 <789,58 <717,20 <639,1-

     >362,1

  }

  Hot 33 >362,1 >284,20 >212,58 >146,113 >90,182 >47,264 >16,355 >1,452-

   >1,549 >16,646 >47,737 >90,819 >146,888 >212,943 >284,981 >362,1000-

   <639,1000 <717,981 <789,943 <855,888 <911,819 <954,737 <985,646 <1000,549-

   <1000,452 <985,355 <954,264 <911,182 <855,113 <789,58 <717,20 <639,1-

   >362,1

}



FigureSymbol "punched card"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >100,>100,<900,<900 0,0,1000,1000 0 0 0 0

  Fill

  {

    Polygon 6 >250,0 1000,0 1000,1000 0,1000 0,>250 >250,0

  }

  Outline

  {

    Polyline 6 >250,0 1000,0 1000,1000 0,1000 0,>250 >250,0

  }

  MiniOutline

  {

    Polyline 6 250,0 1000,0 1000,1000 0,1000 0,400 250,0

  }

  Hot 6 >250,0 1000,0 1000,1000 0,1000 0,>250 >250,0

}



FigureSymbol "card file"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >200,>250,<775,<850 0,>75,<900,1000 0 0 0 0

  Fill

  {

    Polygon 6 >300,>75 <900,>75 <900,1000 0,1000 0,>375 >300,>75

  }

  Outline

  {

    Polyline 6 >300,>75 <900,>75 <900,1000 0,1000 0,>375 >300,>75

    Polyline 3 <700,0 1000,0 1000,>250

  }

  MiniOutline

  {

    Polyline 6 250,150 900,150 900,1000 0,1000 0,500 250,150

    Polyline 3 700,0 1000,0 1000,500

  }

  Hot 6 >300,>75 <900,>75 <900,1000 0,1000 0,>375 >300,>75

}



FigureSymbol "card deck"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >200,>250,<775,<850 >75,>75,1000,1000 0 0 0 0

  Fill

  {

    Polygon 8 1000,1000 1000,>75 <925,0 >300,0 0,>300 0,<925 >75,1000 1000,1000

  }

  Outline

  {

    Polyline 8 1000,1000 1000,>75 <925,0 >300,0 0,>300 0,<925 >75,1000 1000,1000

    Polyline 4 >75,1000 >75,>375 >375,>75 1000,>75

    Line 0,>300 >75,>375

    Line >300,0 >375,>75

  }

  MiniOutline

  {

    Polyline 8 1000,1000 1000,150 900,0 250,0 0,250 0,900 100,1000 1000,1000

    Polyline 4 100,1000 100,400 400,150 1000,150

    Line 0,250 100,400

    Line 250,0 400,150

  }

  Hot 7 >375,0 1000,0 1000,<925 <900,1000 0,1000 0,>375 >375,0

}



FigureSymbol "document"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >100,>100,<900,<750 0,0,1000,<750 0 0 0 1

  Fill

  {

    Polygon 26 1000,<900 1000,0 0,0 0,<900 14,<928 39,<955 86,<976 146,<992-

     215,1000 286,1000 355,<992 415,<976 462,<955 487,<928 500,<900 514,<873-

     539,<846 586,<825 646,<809 715,<801 786,<801 855,<809 915,<825 962,<846-

     987,<873 1000,<900

  }

  Outline

  {

    Polyline 26 1000,<900 1000,0 0,0 0,<900 14,<928 39,<955 86,<976 146,<992-

     215,1000 286,1000 355,<992 415,<976 462,<955 487,<928 500,<900 514,<873-

     539,<846 586,<825 646,<809 715,<801 786,<801 855,<809 915,<825 962,<846-

     987,<873 1000,<900

  }

  Hot 26 1000,<900 1000,0 0,0 0,<900 14,<928 39,<955 86,<976 146,<992-

   215,1000 286,1000 355,<992 415,<976 462,<955 487,<928 500,<900 514,<873-

   539,<846 586,<825 646,<809 715,<801 786,<801 855,<809 915,<825 962,<846-

   987,<873 1000,<900

}



FigureSymbol "punched tape"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >100,>250,<900,<750 0,>250,1000,<750 0 1 0 1

  Fill

  {

    Polygon 47 0,<900 0,>100 14,>128 39,>155 86,>176 146,>192 215,>200 286,>200-

     355,>192 415,>176 462,>155 487,>128 500,>100 514,>73 539,>46 586,>25-

     646,>9 715,0 786,0 855,>9 915,>25 962,>46 987,>73 1000,>100-

     1000,<900 987,<873 962,<846 915,<825 855,<809 786,<801 715,<801 646,<809-

     586,<825 539,<846 514,<873 500,<900 487,<928 462,<955 415,<976 355,<992-

     286,1000 215,1000 146,<992 86,<976 39,<955 14,<928 0,<900

  }

  Outline

  {

    Polyline 47 0,<900 0,>100 14,>128 39,>155 86,>176 146,>192 215,>200 286,>200-

     355,>192 415,>176 462,>155 487,>128 500,>100 514,>73 539,>46 586,>25-

     646,>9 715,0 786,0 855,>9 915,>25 962,>46 987,>73 1000,>100-

     1000,<900 987,<873 962,<846 915,<825 855,<809 786,<801 715,<801 646,<809-

     586,<825 539,<846 514,<873 500,<900 487,<928 462,<955 415,<976 355,<992-

     286,1000 215,1000 146,<992 86,<976 39,<955 14,<928 0,<900

  }

  Hot 47 0,<900 0,>100 14,>128 39,>155 86,>176 146,>192 215,>200 286,>200-

   355,>192 415,>176 462,>155 487,>128 500,>100 514,>73 539,>46 586,>25-

   646,>9 715,0 786,0 855,>9 915,>25 962,>46 987,>73 1000,>100-

   1000,<900 987,<873 962,<846 915,<825 855,<809 786,<801 715,<801 646,<809-

   586,<825 539,<846 514,<873 500,<900 487,<928 462,<955 415,<976 355,<992-

   286,1000 215,1000 146,<992 86,<976 39,<955 14,<928 0,<900

}



FigureSymbol "manual input"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >100,>250,<900,<900 0,250,1000,1000 0 1 0 0

  Fill

  {

    Polygon 5 0,>250 1000,0 1000,1000 0,1000 0,>250

  }

  Outline

  {

    Polyline 5 0,>250 1000,0 1000,1000 0,1000 0,>250

  }

  Hot 5 0,>250 1000,0 1000,1000 0,1000 0,>250

}



FigureSymbol "drum"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >300,>100,<850,<900 >200,0,<950,1000 0 0 0 0

  Fill

  {

    Polygon 33 >91,1 >72,20 >54,58 >37,113 >23,182 >12,264 >5,355 >1,452-

     >1,549 >5,646 >12,737 >23,819 >37,888 >54,943 >72,981 >91,1000-

     <909,1000 <928,981 <946,943 <963,888 <977,819 <988,737 <995,646 <999,549-

     <999,452 <995,355 <988,264 <977,182 <963,113 <946,58 <928,20 <909,1-

     >91,1

  }

  Outline

  {

    Polyline 33 >91,1 >72,20 >54,58 >37,113 >23,182 >12,264 >5,355 >1,452-

     >1,549 >5,646 >12,737 >23,819 >37,888 >54,943 >72,981 >91,1000-

     <909,1000 <928,981 <946,943 <963,888 <977,819 <988,737 <995,646 <999,549-

     <999,452 <995,355 <988,264 <977,182 <963,113 <946,58 <928,20 <909,1-

     >91,1

    Polyline 16 >109,1 >128,20 >146,58 >163,113 >177,182 >188,264 >195,355 >199,452-

     >199,549 >195,646 >188,737 >177,819 >163,888 >146,943 >128,981 >109,1000

  }

  MiniOutline

  {

    Line 100,0 950,0

    Line 100,1000 900,1000

    Ellipse 0,0,200,1000

    Arc 800,0,1000,1000 900,1000 900,0

  }

  Hot 33 >91,1 >72,20 >54,58 >37,113 >23,182 >12,264 >5,355 >1,452-

   >1,549 >5,646 >12,737 >23,819 >37,888 >54,943 >72,981 >91,1000-

   <909,1000 <928,981 <946,943 <963,888 <977,819 <988,737 <995,646 <999,549-

   <999,452 <995,355 <988,264 <977,182 <963,113 <946,58 <928,20 <909,1-

   >91,1

}



FigureSymbol "disk"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >100,>350,<900,<900 0,>350,1000,<900 0 1 0 1

  Fill

  {

    Polygon 33 1,>91 20,>72 58,>54 113,>37 182,>23 264,>12 355,>5 452,>1-

     549,>1 646,>5 737,>12 819,>23 888,>37 943,>54 981,>72 1000,>91-

     1000,<909 981,<928 943,<946 888,<963 819,<977 737,<988 646,<995 549,<999-

     452,<999 355,<995 264,<988 182,<977 113,<963 58,<946 20,<928 1,<909-

     1,>91

  }

  Outline

  {

    Polyline 33 1,>91 20,>72 58,>54 113,>37 182,>23 264,>12 355,>5 452,>1-

     549,>1 646,>5 737,>12 819,>23 888,>37 943,>54 981,>72 1000,>91-

     1000,<909 981,<928 943,<946 888,<963 819,<977 737,<988 646,<995 549,<999-

     452,<999 355,<995 264,<988 182,<977 113,<963 58,<946 20,<928 1,<909-

     1,>91

    Polyline 16 1,>109 20,>128 58,>146 113,>163 182,>177 264,>188 355,>195 452,>199-

     549,>199 646,>195 737,>188 819,>177 888,>163 943,>146 981,>128 1000,>109

    Polyline 16 1,>159 20,>178 58,>196 113,>213 182,>227 264,>238 355,>245 452,>249-

     549,>249 646,>245 737,>238 819,>227 888,>213 943,>196 981,>178 1000,>159

    Polyline 16 1,>209 20,>228 58,>246 113,>263 182,>277 264,>288 355,>295 452,>299-

     549,>299 646,>295 737,>288 819,>277 888,>263 943,>246 981,>228 1000,>209

  }

  MiniOutline

  {

    Polyline 33 1,>91 20,>72 58,>54 113,>37 182,>23 264,>12 355,>5 452,>1-

     549,>1 646,>5 737,>12 819,>23 888,>37 943,>54 981,>72 1000,>91-

     1000,<909 981,<928 943,<946 888,<963 819,<977 737,<988 646,<995 549,<999-

     452,<999 355,<995 264,<988 182,<977 113,<963 58,<946 20,<928 1,<909-

     1,>91

    Polyline 16 1,>109 20,>128 58,>146 113,>163 182,>177 264,>188 355,>195 452,>199-

     549,>199 646,>195 737,>188 819,>177 888,>163 943,>146 981,>128 1000,>109

    Polyline 16 1,>209 20,>228 58,>246 113,>263 182,>277 264,>288 355,>295 452,>299-

     549,>299 646,>295 737,>288 819,>277 888,>263 943,>246 981,>228 1000,>209

  }

  Hot 33 1,>91 20,>72 58,>54 113,>37 182,>23 264,>12 355,>5 452,>1-

   549,>1 646,>5 737,>12 819,>23 888,>37 943,>54 981,>72 1000,>91-

   1000,<909 981,<928 943,<946 888,<963 819,<977 737,<988 646,<995 549,<999-

   452,<999 355,<995 264,<988 182,<977 113,<963 58,<946 20,<928 1,<909-

   1,>91

}



FigureSymbol "magtape"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox >150,>150,<850,<850

  Fill

  {

    Ellipse 0,0,1000,1000

  }

  Outline

  {

    Ellipse 0,0,1000,1000

    Line 500,1000 1000,1000

  }

  Hot 17 599,1000 783,924 924,783 1000,599 1000,402 924,218 783,77 599,1-

   402,1 218,77 77,218 1,402 1,599 77,783 218,924 402,1000-

   599,1000

}



FigureSymbol "offline storage"

{

  FixedAspect FALSE

  Height 0

  Width 0

  TextBox 250,100,750,600

  Fill

  {

    Polygon 4 0,0 1000,0 500,1000 0,0

  }

  Outline

  {

    Polyline 4 0,0 1000,0 500,1000 0,0

    Line 375,750 625,750

  }

  Hot 4 0,0 1000,0 500,1000 0,0

}



FigureSymbol "online storage"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >150,>100,<850,<900 >150,0,<850,1000 0 0 0 0

  Fill

  {

    Polygon 27 >150,0 >129,1 >88,42 >52,119 >24,228 >6,359 0,500 >6,642-

     >24,773 >52,882 >88,959 >129,1000 >150,1000 1000,1000 <979,1000 <938,959-

     <902,882 <874,773 <856,642 <850,500 <856,359 <874,228 <902,119 <938,42-

     <979,1 1000,0 >150,0

  }

  Outline

  {

    Polyline 27 >150,0 >129,1 >88,42 >52,119 >24,228 >6,359 0,500 >6,642-

     >24,773 >52,882 >88,959 >129,1000 >150,1000 1000,1000 <979,1000 <938,959-

     <902,882 <874,773 <856,642 <850,500 <856,359 <874,228 <902,119 <938,42-

     <979,1 1000,0 >150,0

  }

  Hot 27 >150,0 >129,1 >88,42 >52,119 >24,228 >6,359 0,500 >6,642-

   >24,773 >52,882 >88,959 >129,1000 >150,1000 1000,1000 <979,1000 <938,959-

   <902,882 <874,773 <856,642 <850,500 <856,359 <874,228 <902,119 <938,42-

   <979,1 1000,0 >150,0

}



FigureSymbol "display"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >300,>100,<800,<900 >400,0,<800,1000 1 0 1 0

  Fill

  {

    Ellipse <800,0,1000,1000

    Polygon 6 0,500 >400,0 <900,0 <900,1000 >400,1000 0,500

  }

  Outline

  {

    Polyline 5 <900,1000 >400,1000 0,500 >400,0 <900,0

    Arc <800,0,1000,1000 <900,1000 <900,0

  }

  Hot 12 <920,1000 <957,924 <985,783 <1000,599 <1000,402 <985,218 <957,77 <920,0-

   >400,0 0,500 >400,1000 <920,1000

}



FigureSymbol "comment"

{

  FixedAspect FALSE

  Height 0

  Width 0

  FramedTextBox >100,>100,1000,<900 0,0,1000,1000 0 0 1 0

  Outline

  {

    Polyline 4 1000,0 0,0 0,1000 1000,1000

  }

}



FigureSymbol "round sides:1"

{

  FixedAspect FALSE

  Height 128

  Width 192

  Reshape 101

  TextBox >200,>100,<800,<900

  Fill

  {

    Polygon 69 >332,0 <668,0 <716,6 <749,15 <780,30 <810,48 <838,72 <865,99-

     <891,130 <914,165 <935,203 <952,244 <968,287 <980,332 <990,379 <996,428-

     1000,476 1000,525 <996,573 <990,622 <980,669 <968,714 <952,757 <935,798-

     <914,836 <891,871 <865,902 <838,929 <810,953 <780,971 <749,986 <716,995-

     <685,1000 <668,1000 <668,1000 >332,1000 >332,1000 >315,1000 >284,995 >251,986-

     >220,971 >190,953 >162,929 >135,902 >109,871 >86,836 >65,798 >48,757-

     >32,714 >20,669 >10,622 >4,573 0,525 0,476 >4,428 >10,379-

     >20,332 >32,287 >48,244 >65,203 >86,165 >109,130 >135,99 >162,72-

     >190,48 >220,30 >251,15 >284,6 >332,0

  }

  Outline

  {

    Polyline 69 >332,0 <668,0 <716,6 <749,15 <780,30 <810,48 <838,72 <865,99-

     <891,130 <914,165 <935,203 <952,244 <968,287 <980,332 <990,379 <996,428-

     1000,476 1000,525 <996,573 <990,622 <980,669 <968,714 <952,757 <935,798-

     <914,836 <891,871 <865,902 <838,929 <810,953 <780,971 <749,986 <716,995-

     <685,1000 <668,1000 <668,1000 >332,1000 >332,1000 >315,1000 >284,995 >251,986-

     >220,971 >190,953 >162,929 >135,902 >109,871 >86,836 >65,798 >48,757-

     >32,714 >20,669 >10,622 >4,573 0,525 0,476 >4,428 >10,379-

     >20,332 >32,287 >48,244 >65,203 >86,165 >109,130 >135,99 >162,72-

     >190,48 >220,30 >251,15 >284,6 >332,0

  }

  Hot 69 >332,0 <668,0 <716,6 <749,15 <780,30 <810,48 <838,72 <865,99-

   <891,130 <914,165 <935,203 <952,244 <968,287 <980,332 <990,379 <996,428-

   1000,476 1000,525 <996,573 <990,622 <980,669 <968,714 <952,757 <935,798-

   <914,836 <891,871 <865,902 <838,929 <810,953 <780,971 <749,986 <716,995-

   <685,1000 <668,1000 <668,1000 >332,1000 >332,1000 >315,1000 >284,995 >251,986-

   >220,971 >190,953 >162,929 >135,902 >109,871 >86,836 >65,798 >48,757-

   >32,714 >20,669 >10,622 >4,573 0,525 0,476 >4,428 >10,379-

   >20,332 >32,287 >48,244 >65,203 >86,165 >109,130 >135,99 >162,72-

   >190,48 >220,30 >251,15 >284,6 >332,0

}



FigureSymbol "round sides:3"

{

  FixedAspect FALSE

  Height 128

  Width 192

  Reshape 101

  TextBox >200,>100,<800,<900

  Fill

  {

    Polygon 69 >372.625,0 <627.375,0 <681.033,6 <717.55,15 <752.577,30 <786.113,48 <818.159,72 <848.714,99-

     <877.034,130 <903.117,165 <926.22,203 <946.342,244 <964.228,287 <977.642,332 <988.821,379 <995.529,428-

     1000,476 1000,525 <995.529,573 <988.821,622 <977.642,669 <964.228,714 <946.342,757 <926.22,798-

     <903.117,836 <877.034,871 <848.714,902 <818.159,929 <786.113,953 <752.577,971 <717.55,986 <681.033,995-

     <645.261,1000 <627.375,1000 <627.375,1000 >372.625,1000 >372.625,1000 >354.739,1000 >318.967,995 >282.45,986-

     >247.423,971 >213.887,953 >181.841,929 >151.286,902 >122.966,871 >96.883,836 >73.78,798 >53.658,757-

     >35.772,714 >22.358,669 >11.179,622 >4.472,573 0,525 0,476 >4.472,428 >11.179,379-

     >22.358,332 >35.772,287 >53.658,244 >73.78,203 >96.883,165 >122.966,130 >151.286,99 >181.841,72-

     >213.887,48 >247.423,30 >282.45,15 >318.967,6 >372.625,0

  }

  Outline

  {

    Polyline 69 >372.625,0 <627.375,0 <681.033,6 <717.55,15 <752.577,30 <786.113,48 <818.159,72 <848.714,99-

     <877.034,130 <903.117,165 <926.22,203 <946.342,244 <964.228,287 <977.642,332 <988.821,379 <995.529,428-

     1000,476 1000,525 <995.529,573 <988.821,622 <977.642,669 <964.228,714 <946.342,757 <926.22,798-

     <903.117,836 <877.034,871 <848.714,902 <818.159,929 <786.113,953 <752.577,971 <717.55,986 <681.033,995-

     <645.261,1000 <627.375,1000 <627.375,1000 >372.625,1000 >372.625,1000 >354.739,1000 >318.967,995 >282.45,986-

     >247.423,971 >213.887,953 >181.841,929 >151.286,902 >122.966,871 >96.883,836 >73.78,798 >53.658,757-

     >35.772,714 >22.358,669 >11.179,622 >4.472,573 0,525 0,476 >4.472,428 >11.179,379-

     >22.358,332 >35.772,287 >53.658,244 >73.78,203 >96.883,165 >122.966,130 >151.286,99 >181.841,72-

     >213.887,48 >247.423,30 >282.45,15 >318.967,6 >372.625,0

  }

  Hot 69 >372.625,0 <627.375,0 <681.033,6 <717.55,15 <752.577,30 <786.113,48 <818.159,72 <848.714,99-

   <877.034,130 <903.117,165 <926.22,203 <946.342,244 <964.228,287 <977.642,332 <988.821,379 <995.529,428-

   1000,476 1000,525 <995.529,573 <988.821,622 <977.642,669 <964.228,714 <946.342,757 <926.22,798-

   <903.117,836 <877.034,871 <848.714,902 <818.159,929 <786.113,953 <752.577,971 <717.55,986 <681.033,995-

   <645.261,1000 <627.375,1000 <627.375,1000 >372.625,1000 >372.625,1000 >354.739,1000 >318.967,995 >282.45,986-

   >247.423,971 >213.887,953 >181.841,929 >151.286,902 >122.966,871 >96.883,836 >73.78,798 >53.658,757-

   >35.772,714 >22.358,669 >11.179,622 >4.472,573 0,525 0,476 >4.472,428 >11.179,379-

   >22.358,332 >35.772,287 >53.658,244 >73.78,203 >96.883,165 >122.966,130 >151.286,99 >181.841,72-

   >213.887,48 >247.423,30 >282.45,15 >318.967,6 >372.625,0

}



FigureSymbol "rectangle:15"

{

  FixedAspect FALSE

  Height 128

  Width 192

  FramedTextBox 34.188,62.5,962.963,932.292 0,0,1000,1000 0 0 0 0

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

  }

}



FigureSymbol "rectangle:35"

{

  FixedAspect FALSE

  Height 128

  Width 192

  FramedTextBox 46.875,93.75,949.219,898.438 0,0,1000,1000 0 0 0 0

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

  }

}



FigureSymbol "rectangle:92"

{

  FixedAspect FALSE

  Height 128

  Width 192

  FramedTextBox 40.134,93.75,956.522,898.438 0,0,1000,1000 0 0 0 0

  Fill

  {

    Rect 0,0,1000,1000

  }

  Outline

  {

    Rect 0,0,1000,1000

  }

}



## End Symbols Section:



EndSymbol "block"

{

  LineTo 100

  Fill

  {

    Polygon 4 500,500 1000,300 1000,700 500,500

  }

  Outline

  {

    Polyline 4 500,500 1000,300 1000,700 500,500

  }

}



EndSymbol "stick"

{

  Outline

  {

    Line 500,500 1000,300

    Line 500,500 1000,700

  }

}



## Figure Styles Section:



FigureStyle "Label"

{

  Label TRUE

  Height 64

  Width 128

  Description "An annotation or comment"

  FillColor 188,188,188

  TextFormat 0x0044

  Behavior 0x00000000018241E1

  Symbol "lbl"

  TypeSize 8

  TypeFace "Arial"

  FillType 1

  FillColorSolid 188,188,188

}



FigureStyle "Label2"

{

  Label TRUE

  Height 64

  Width 40

  Description "An annotation, comment, or title"

  FillColor 1,2,3

  TextFormat 0x0044

  Behavior 0x0000033001824A52

  Symbol "lbl"

  TypeSize 8

  TypeFace "Arial"

  FillType 0

}



FigureStyle "Process"

{

  HasButton TRUE

  Height 160

  Width 288

  Description "A process, operation, or function"

  FillColor 115,189,251

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "process"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 115,189,251

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Input/Output"

{

  HasButton TRUE

  Height 160

  Width 288

  Description "An input or output operation"

  FillColor 204,148,252

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "input/ouput"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 204,148,252

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Decision"

{

  HasButton TRUE

  Height 160

  Width 288

  Description "A branch of control based on a conditional expression"

  FillColor 19,151,85

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F005024E12

  Symbol "decision"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 19,151,85

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Auxiliary Operation"

{

  HasButton TRUE

  Height 160

  Width 160

  Description "An operation carried out offline"

  FillColor 239,168,116

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "auxiliary"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 239,168,116

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Preparation"

{

  HasButton TRUE

  Height 160

  Width 288

  FillColor 115,189,251

  TextColor 255,255,255

  BorderWidth 3

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "preparation"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 115,189,251

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Predefined Process"

{

  HasButton TRUE

  Height 160

  Width 288

  Description "A process (such as a subroutine) that has been defined elsewhere"

  FillColor 3,113,165

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "predefined"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 3,113,165

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Manual Operation"

{

  HasButton TRUE

  Height 160

  Width 288

  Description "An operation performed offline by hand"

  FillColor 44,100,252

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "manual operation"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 44,100,252

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Merge"

{

  Height 160

  Width 288

  Description "Two or more files to be merged together"

  FillColor 44,148,100

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "merge"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 44,148,100

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Extract"

{

  Height 160

  Width 288

  Description "Data removed from (a file)"

  FillColor 44,148,100

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "extract"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 44,148,100

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Connector"

{

  HasButton TRUE

  Height 64

  Width 64

  Description "A symbol for connecting two parts of a flowchart"

  FillColor 50,118,10

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "connector"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 50,118,10

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Off-page Connector"

{

  Height 64

  Width 64

  Description "A symbol for connecting two parts of a flowchart on different pag-

es"

  FillColor 50,118,10

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "home base"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 50,118,10

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Terminal"

{

  HasButton TRUE

  Height 64

  Width 288

  Description "A beginning, end, or interruption point"

  FillColor 231,61,52

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "terminal"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 231,61,52

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Manual Input"

{

  HasButton TRUE

  Height 160

  Width 288

  FillColor 115,189,251

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "manual input"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 115,189,251

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Internal Subroutine"

{

  Height 160

  Width 288

  Description "An internal subroutine or procedure"

  FillColor 170,58,4

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "internal sub"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 170,58,4

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Document"

{

  HasButton TRUE

  Height 160

  Width 288

  Description "Data output in the form of a document"

  FillColor 148,52,100

  BorderWidth 3

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "document"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 148,52,100

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Disk"

{

  HasButton TRUE

  Height 160

  Width 288

  FillColor 239,168,116

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "disk"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 239,168,116

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Display"

{

  Height 160

  Width 288

  Description "Output to a display device"

  FillColor 128,128,255

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "display"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 128,128,255

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Sort"

{

  Height 128

  Width 128

  FillColor 50,118,10

  BorderWidth 3

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "sort"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 50,118,10

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Collate"

{

  Height 128

  Width 128

  FillColor 252,4,4

  BorderWidth 3

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "collate"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 252,4,4

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Punched Card"

{

  Height 160

  Width 288

  FillColor 4,204,252

  TextColor 4,4,4

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "punched card"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 4,204,252

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Card Deck"

{

  Height 160

  Width 288

  FillColor 204,148,252

  TextColor 4,4,4

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "card deck"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 204,148,252

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Card File"

{

  Height 160

  Width 288

  FillColor 204,148,252

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "card file"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 204,148,252

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Online Storage"

{

  Height 160

  Width 288

  FillColor 128,128,255

  BorderWidth 3

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "online storage"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 128,128,255

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Magnetic Tape"

{

  Height 160

  Width 160

  FillColor 124,4,124

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "magtape"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 124,4,124

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Core"

{

  Height 160

  Width 160

  Description "I/O operation using primary storage"

  FillColor 148,204,4

  BorderWidth 3

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "core"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 148,204,4

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Offline Storage"

{

  Height 160

  Width 288

  FillColor 44,148,100

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "offline storage"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 44,148,100

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Punched Tape"

{

  Height 160

  Width 288

  FillColor 170,58,4

  BorderWidth 3

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "punched tape"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 170,58,4

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Magnetic Drum"

{

  Height 160

  Width 288

  FillColor 44,148,100

  BorderWidth 3

  Shadow TRUE

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "drum"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 44,148,100

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Comment"

{

  Height 160

  Width 288

  Description "Explanatory notes"

  FillColor 255,255,255

  BorderWidth 3

  TextFormat 0x0022

  Behavior 0x000003F001024E12

  Symbol "comment"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 255,255,255

  FillGradientBlend 1

  FillGradientIntensity 90

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



FigureStyle "Title"

{

  Label TRUE

  Height 64

  Width 128

  Description "A heading or title"

  FillColor 1,2,3

  TextColor 0,0,160

  TextFormat 0x0044

  Behavior 0x00000000018241E1

  Symbol "lbl"

  TypeSize 8

  TypeFace "Arial"

  FillType 0

}



## Connector Styles Section:



ConnectorStyle "Double"

{

  HasButton TRUE

  End1 "block"

  End2 "block"

  End1Length 21

  End2Length 21

  LineWidth 3

  EndBorderWidth 3

  Behavior 0x0000000000000000

}



ConnectorStyle "No Arrow"

{

  HasButton TRUE

  End1 "null"

  End2 "null"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



ConnectorStyle "Solid Arrow"

{

  HasButton TRUE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



ConnectorStyle "Stick Arrow"

{

  HasButton TRUE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



ConnectorStyle "Outline Arrow"

{

  HasButton TRUE

  End1 "null"

  End2 "block"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  End2FillColor 255,255,255

  Behavior 0x0000000000000000

}



## Figures & Connectors Section:



Figure 1

{

  Text "Functional Design"

  Bounds 448,608,768,736

  FillColor 188,188,188

  BorderWidth 3

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "round sides:3"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 188,188,188

  FillGradientBlend 1

  FillGradientIntensity 100

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



Figure 2

{

  Text "Business Requirements"

  Bounds 192,224,576,352

  FillColor 188,188,188

  BorderWidth 3

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "round sides:1"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 188,188,188

  FillGradientBlend 1

  FillGradientIntensity 100

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



Figure 3

{

  Text "Detailed Design"

  Bounds 544,800,864,928

  FillColor 188,188,188

  BorderWidth 3

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "round sides:1"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 188,188,188

  FillGradientBlend 1

  FillGradientIntensity 100

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



Figure 4

{

  Text "Build"

  Bounds 768,992,1088,1120

  FillColor 188,188,188

  BorderWidth 3

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "round sides:1"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 188,188,188

  FillGradientBlend 1

  FillGradientIntensity 100

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



Connector 5

{

  Style "Stick Arrow"

  Figure1 2

  Figure2 1

  EndPoint1 422,352

  EndPoint2 570,608

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



Figure 6

{

  Text "Unit Testing"

  Bounds 1024,800,1344,928

  FillColor 188,188,188

  BorderWidth 3

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "round sides:1"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 188,188,188

  FillGradientBlend 1

  FillGradientIntensity 100

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



Figure 7

{

  Text "Intregration Testing"

  Bounds 1211,605,1531,733

  FillColor 188,188,188

  BorderWidth 3

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "round sides:1"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 188,188,188

  FillGradientBlend 1

  FillGradientIntensity 100

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



Figure 8

{

  Text "System Testing"

  Bounds 1344,416,1664,544

  FillColor 188,188,188

  BorderWidth 3

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "round sides:1"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 188,188,188

  FillGradientBlend 1

  FillGradientIntensity 100

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



Connector 9

{

  Style "Stick Arrow"

  Figure1 1

  Figure2 3

  EndPoint1 640,736

  EndPoint2 672,800

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



Connector 10

{

  Style "Stick Arrow"

  Figure1 3

  Figure2 4

  EndPoint1 779,928

  EndPoint2 853,992

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



Connector 11

{

  Style "Stick Arrow"

  Figure1 4

  Figure2 6

  EndPoint1 1014,992

  EndPoint2 1098,928

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



Connector 12

{

  Style "Stick Arrow"

  Figure1 7

  Figure2 -1

  EndPoint1 1440,605

  EndPoint2 1504,544

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



Figure 13

{

  Text "Business Requirements\line System Requirements\line Deployment Pl-

an\line Performance Requirement\line "

  Bounds 593,224,944,416

  BorderColor 252,252,252

  FillColor 1,2,3

  BorderWidth 0

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "rectangle:15"

  TypeSize 8

  TypeFace "Arial"

  FillType 0

}



Figure 15

{

  Text "Interface Design\line "

  Bounds 192,608,448,736

  BorderColor 252,252,252

  FillColor 1,2,3

  BorderWidth 0

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "rectangle:35"

  TypeSize 8

  TypeFace "Arial"

  FillType 0

}



Figure 16

{

  Text "Software Components\line Design"

  Bounds 235,800,534,928

  BorderColor 252,252,252

  FillColor 1,2,3

  BorderWidth 0

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "rectangle:92"

  TypeSize 8

  TypeFace "Arial"

  FillType 0

}



Figure 17

{

  Text "Testing against\line Detailed Design"

  Bounds 1344,800,1600,928

  BorderColor 252,252,252

  FillColor 1,2,3

  BorderWidth 0

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "rectangle:35"

  TypeSize 8

  TypeFace "Arial"

  FillType 0

}



Figure 18

{

  Text "Integration across\line all designs"

  Bounds 1536,608,1792,736

  BorderColor 252,252,252

  FillColor 1,2,3

  BorderWidth 0

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "rectangle:35"

  TypeSize 8

  TypeFace "Arial"

  FillType 0

}



Figure 19

{

  Text "Testing Business\line Requirements"

  Bounds 1664,352,1920,480

  BorderColor 252,252,252

  FillColor 1,2,3

  BorderWidth 0

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "rectangle:35"

  TypeSize 8

  TypeFace "Arial"

  FillType 0

}



Connector 20

{

  Style "Stick Arrow"

  Figure1 6

  Figure2 -1

  EndPoint1 1264,800

  EndPoint2 1344,736

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



Connector 21

{

  Style "Stick Arrow"

  Figure1 8

  Figure2 -1

  EndPoint1 1568,416

  EndPoint2 1632,352

  SuppressEnd1 FALSE

  SuppressEnd2 FALSE

  End1 "null"

  End2 "stick"

  End1Length 18

  End2Length 18

  LineWidth 3

  EndBorderWidth 2

  Behavior 0x0000000000000000

}



Figure 22

{

  Text "User Acceptance\line Testing"

  Bounds 1440,224,1760,352

  FillColor 188,188,188

  BorderWidth 3

  Shadow TRUE

  BindToStyle FALSE

  TextFormat 0x0022

  Behavior 0x000003F000024012

  Symbol "round sides:1"

  TypeSize 8

  TypeFace "Arial"

  FillType 3

  FillColorFrom 255,255,255

  FillColorTo 188,188,188

  FillGradientBlend 1

  FillGradientIntensity 100

  FillGammaCorrection FALSE

  FillGradientCenterX 30

  FillGradientCenterY 30

  FillGradientSpread 0

}



## Staples Section:



## Groups Section:




