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1 - INTRODUCTION

Documentation Conventions

The documentation uses the typeface and keyboard conventions which

appear below.

Typeface Conventions

Italics
SMALL CAPS

ALL CAPS

Boldface

LETTER GOTHIC

Indicates what to type at the keyboard, suchype
This

Indicates keystrokes to enter at the keyboard, such
ASENTER OI' ESCAPE

Indicates Clarion Language keywords. For more
information on these keywords, see the Language
Reference.

Indicates commands or options from a pull down
menu or text in a dialog window. Note: this style
also uses a different typeface to match the helvetica
bold face which Windows uses as the system font.

Used for diagrams, source code listings, to annotate
examples, and for examples of the usage of source
statements.

Tip:  (or Note:)— information that is not immediately evident from
the topic explanation.

& Indicates critical information. If you read nothing else in this chapter,

please read this.

Keyboard Conventions

F1

ALT +X

Indicates a keystroke. Press and releasexrtkey.

Indicates a combination of keystrokes. Hold down
theaLt key and press thekey, then release both
keys.



Usage Conventions and Symbols

Symbols are used in the syntax diagrams as follows:

Symbol Meaning
[] Brackets enclose an optional (not required) attribute or
parameter.
@) Parentheses enclose a parameter list.

[ Vertical lines enclose parameter lists, where one, but
only one, of the parameters is allowed.

Coding example conventions used throughout this manual:

IF NOT SomeDate I'TF and NOT are keywords
SomeDate = TODAY() ISomeDate is a data name

END ITODAY and END are keywords

CLARION LANGUAGE KEYWORDS
Any word in “All Caps” is a Clarion Language keyword

DataNames Use mixed case with caps for readability

Comments Predominantly lower case

The purpose of these conventions is to make the code examples readable an
clear.

Reference Item Format

Each procedure referenced in this manual is printed in UPPER CASE letters

and are documented with a syntax diagram, a detailed description, and
source code examples.

The documentation format used in this book is illustrated in the syntax
diagram on the following page.



KEYWORD (short description of intended use)

[label] KEYWORD( | parameterl | [ parameter2])

| alternate |
| parameter |
| list

KEYWORD
parameterl

parameter2

A brief statement of what the KEYWORD does.

A complete description of parameterl, along with how it
relates to parameter2 and the KEYWORD.

A complete description of parameter2, along with how it
relates to parameterl and the KEYWORD. Because it is
enclosed in brackets, [ ], it is optional, and may be
omitted.

alternate parameter list

A complete description of alternates to parameterl,
along with how they relate to parameter2 and the KEY-
WORD.

A concise description of what thEYWORD does.

Return Data Type: The data type returned if the KEYWORD is a procedure.
Internal Formulas: The formulas used within the procedure or procedure.
Example:

FieldOne = FieldTwo + FieldThree

ISource code example

FieldThree = KEYWORD(FieldOne,FieldTwo) IComments follow the “!”



About this Part

Introduction—this chapter—provides a general description of the Clarion
Business Math Library, and the procedure for installing it.

TheFinance Librarychapter provides a detailed discussion of the specific
usage of each procedure in the Finance Library.

TheBusiness Statistics Libraighapter provides a detailed discussion of the
specific usage of each procedure in the Business Statistics Library.

TheBusiness Math Templatebapter tells you how to use the code
templates provided with the Business Math Library.

About the Business Math Library

The Clarion Business Math Library contains two components, the Finance
Library and the Business Statistics Library.

The Finance Library contains procedures that allow you to perform financial
operations including amortization, cash flow analysis, interest calculations,
and time value of money computations.

The Business Statistics Library contains procedures that allow you to
perform statistical operations on numeric data sets including such
computations as mean, median, mode, variance, standard deviation, linear
regression, etc.

Each component comes with templates and prototypes which make the
business math procedures easy to implement within your Clarion
applications.

In addition, an example application and dictionary is provided. The example
application demonstrates practical implementations of each of the
procedures in the Business Math Library.



Installing the Business Math Library

Simply run the setup.exe program on your installation disk. Be sure to read
the ReadMe file for the latest information on the installation process.

Business Math Library Template Support

Global Extension Templates automate the process of adding required MAP
and Project System entries to an application. Complete Code template
support for all of the Business Math procedures are provided. In addition, the
Code templates self-document the use of the library operations.

Registering the Template Classes

To use the Finance Code templates, the .\TEMPLATE\FINANCE.TPL file
must be registered in the Clarion Template Registry. FINANCE.TPL
contains the Finance Template Class. To use the Business Statistics Code
Templates, the .\TEMPLATE\STATISTC.TPL file must be registered in the
Template Registry. STATISTC.TPL contains the Statistics Template Class.

These template classes are automatically registered when you install the
Business Math Librarwith the setup program. See tBesiness Math
Templateshapter for information on registering the templates manually.

Adding Extension Templates to Your Application

Once the template classes are registered, you should add the business math
& extensions to your application’s Global Extensions. This enables access to

the associated Code templates from any embed point throughout the

application. It also adds the appropriate procedure prototypes to the

application’s MAP and adds appropriate library entries to the application’s

project. See thBusiness Math Templatebapter for information on adding

the global extensions to your application.

Ship List DLLs

One of the following DLLs needs to be shipped with your application
whenever the ‘Standalone (CWRUNXxx.DLIBuUN-time Libraryis selected in
the application’s project. The appropriate DLL is based upon the
application’sTarget OSie. 16 or 32 bit).

CWFIN16.DLL - Finance Library (16-bit Standalone DLL).
CWFIN32.DLL - Finance Library (32-bit Standalone DLL).

Note: If'Local’ Run-time Library is selected in a project then no DLLs
associated with the Finance Library need to be shipped.



Business Math Library Hand-Code Support

While the #EXTENSION templates automatically handle project system and
prototytpe entries for your Application Generator projects, you must handle
these entries for hand-coded Clarion programs. First, include appropriate
procedure prototypes in your program’s MAP structure. Second, add the
appropriate library entries to your program’s project.

The prototypes for the Finance Library procedures are in the
CWFINPRO.CLW file. The prototypes for the Business Statistics Library
procedures are in the CWSTATPR.CLW file. Both files are installed in the
.\LIBSRC subdirectory.

Each of these files should be included in your program’s MAP as follows:

MAP

other map entries

include Finance Library prototypes

include Business Statistics Library prototypes
other map entries

!
INCLUDE( ‘CWFINPRO.CLW") !
INCLUDE( ‘CWSTATPR.CLW") !
!
END

The Finance Library file set contains the following files:

CLFINxx.LIB
CWFINxx.LIB
CWFINxx.DLL

The Business Statistics Library file set contains the following files:

CLSTATxx.LIB
CWSTATxx.LIB
CWSTATxx.DLL

where xx is either 16 or 32, indicating a 16-bit or 32-bit target. The “CL”
prefix denotes a Local Run-Time Library and the “CW” prefix denotes a
Standalone DLL Run-Time Library. The .LIB files are installed in the ..\LIB
subdirectory; the .DLL files are installed in the ..\BIN subdirectory.

The BUSMATH.PR file (in the ..\LIBSRC subdirectory) automatically
includes the correct business math libraries in your hand-coded project when
added to your hand-coded project &r@ject to includeThe

BUSMATH.PR project includes the appropriate Business Math Libraries
based on the parent project’s Target OS and Run-Time Library settings.

Using the Project Editor, the BUSMATH.PR file should be added to a
program’s project under throjects to includesection as follows:



CHAPTER 1

BusINESS MATH LIBRARY

Including the BUSMATH.PR file in a Project

7. Load a project into the Project Editor.

2. Highlight Projects to include

3. Press thadd File button.

4. Select the BUSMATH.PR file from the ..\LIBSRC subdirectory.

21
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2 - FINANCE LIBRARY

Overview

This chapter provides a discussion of the purpose, components, and
conventions of the Finance Library, as well as a discussion and an example
of the specific usage of each procedure in the Finance Library.

The Finance Library contains procedures that allow you to perform financial

operations including amortization, cash flow analysis, interest calculations,
and time value of money computations.

Finance Library Components

Provided with the Finance Library are prototypes, code templates, and
examples that simplify the implementation of the Finance procedures into
your application or project. Follow the procedures describéusialling the
Business Math Librarin Chapter 1.

The Finance Library components (files) are:

...\LIB\CLFIN16.LIB
16-bit Finance objects that link into your executable.

...\BIN\CWFIN16.DLL
16-bit Finance procedures.

...\LIB\CWFIN16.LIB
16-bit Finance stub file for resolving link references
to procedures in CWFIN16.DLL.

...\LIB\CLFIN32.LIB
32-bit Finance objects that link into your executable.

...\BIN\CWFIN32.DLL
32-bit Finance procedures.

...\LIB\CWFIN32.LIB
32-bit Finance stub file for resolving link references
to procedures in CWFIN32.DLL.



..\TEMPLATE\FINANCE.TPL
Finance Library templates. The templates self-
document the use of the library procedures. The
templates must be registered before they can be used
in your application. Selmstalling the Business Math
Librariesin Chapter 1.

...\LIBSRC\CWFINPRO.CLW
Prototypes for the Finance procedures.

Finance Library Conventions

Parameters

Even though most of the Finance procedure parameters are declared as data
types other than DECIMAL (see CWFINPRO.CLW), the parameter values
are immediately assigned internally to DECIMAL variables of the

appropriate magnitude. All calculations within the Finace Library use
DECIMAL variables, most of which are defined as DECIMAL(31,15) to
provide an equal bias to both sides of the decimal point.

All Finance proceduresturn valuesare DECIMAL values passed back
through a REAL (return declaration) resulting in no loss of precision if
directly assigned to a DECIMAL variable. Whereever return parameters are
passed into the procedures (AMORTIZE, IRR, NPV, etc.) they are declared
as DECIMAL.

This prototype strategy is applied to enable flexible use of the Finance
operations while maintaining the desired feature of using Binary Coded
Decimal (Base 10) math (also called BCD math).

Rounding

With procedures that return REALS, we recommend that you round off these
returned values to the desired magnitude. In Clarion, REAL values can be
rounded several ways.

1. Use DECIMAL variables declared to the required precision when
performing finance operations, and rounding is automatic.

2. Use Clarion's ROUND procedure.
3. Use Clarion’s built in data type conversion.

4. Move the REAL to a generic string variable, then format the string.
Again, rounding occurs automatically.



Sign Conventions

In the time value of money procedures, the amortization procedure, and the
cash flow analysis procedures that follow, plus signs (+) or minus signs (-)
are required to indicate payment receipts and payment outlays respectively.

The need for a sign convention arises because the procedures are used for
both loan repayment and savings scenarios. When considering this, the
following rules apply:

If the present value is less than the future value, payments are positive,
and conversely, if the present value is greater than the future value,
payments are negative.

Of course, how you display these values is up to you. For example,in the
sample program for amortization, the loan amounts and payment amounts
are displayed as entered—with prepended plus (+) or minus (-) signs. You
may want to display negative values in red, enclosed in parentheses, or with
no indication of the sign at all.



Procedures

AMORTIZE (amortize loan for specific number of payments)

AMORTIZE (balance,rate,payment,totalpayments,principal,interest,endbalance)

Internal Formulas:

AMORTIZE
balance
rate

payment

totalpayments

principal

interest

endbalance

Calculates principal, interest, and remaining balance for
a payment or payments.

A numeric constant or variable containing the loan
balance.

A numeric constant or variable containing fregiodic
interest rateapplied for a single period.

A numeric constant or variable containing the desired
payment (a negative number, $gn Conventions
above).

A numeric constant or variable containing the number of
payments to amortize.

The label of a DECIMAL variable to receive the portion
of the payment(s) applied to pay back the loan (a
negative number, se&kign Conventionabove).

The label of a DECIMAL variable to receive the portion
of the payment(s) applied towards loan interest (a
negative number, se&kign Conventionabove).

The label of a DECIMAL variable to receive the remain-
ing loan balance.

The AMORTIZE procedure shows precisely which portion of a loan
payment, or payments, constitutes interest and which portion constitutes
repayment of the principal amount borrowed. The computed amounts are
based upon a loan balan@®lance, a periodic interest rateae), the
payment amounp@yment and the number of paymentst@lpayments

The remaining balancerfdbalanciis also calculated.

Periodic rate may be calculated as follows:

PeriodicRate = AnnuallnterestRate / (PeriodsPerYear * 100)

NOTE: The return parameters principal, interest, and endbalance
must be DECIMAL values (passed by value).

PRINCIPAL = payment + (balance * rate)

INTEREST = payment -

principal

ENDINGBALANCE = balance + principal
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Example:

FINANCE LIBRARY

Principal DECIMAL(18,2)

Interest DECIMAL(18,2)

EndingBalance DECIMAL(18,2)

CODE

BeginningBalance = LoanAmount
Periodf# = 1

!Set first beginning balance
IBegin with the first period

LOOP Ptrf = Period# TO TotalPeriods
AMORTIZE(BeginningBalance,MonthlyRate,Payment,1, |
Principal,InterestAmount,EndingBalance)

!Loop through the periods

Amortize 1 payment

Q:Balance = BeginningBalance
Q:Payment = Payment * (-1)
Q:Principal = Principal * (-1)

Q:Interest = InterestAmount * (-1)

Q:NewBalance = EndingBalance

IF Ptrff = TotalPeriods|
AND EndingBalance < 0
Q:Principal += EndingBalance
Q:Payment += EndingBalance
Q:NewBalance = 0.0

END

EndingBalance = Q:NewBalance

ADD(AmortizeQue)

BeginningBalance = EndingBalance

TotalInterest += Q:Interest

END

!Show the beginning balance
I'..the payment amount
I'..amount applied to principal
I..amount applied to interest
I'...ending balance

I'Tf Tast period

land balance went negative
tadjust principal downard
land also the payment
land make the balance zero.

ISave the ending balance
IAdd all period values to Q
IMake a new beginning balance
IAdd up total interest
'End Toop

27



APR (annual percentage rate)

APR (rate,periods)

APR Returns the effective annual interest rate.

rate A numeric constant or variable containing toatracted
interest rate.

periods A numeric constant or variable containing the number of

compounding periods per year.

The APR procedure determines the effective annual rate of interest based
upon the contracted interest ratat€) and the number of compounding
periods periodg per year. For example, periods = 2 results in semi-annual
compounding. The contracted interest rate is a “non-compounded annual
interest rate.”

Return DataType: DECIMAL

Internal Formulas:

Example:

t periods
APR = (1 + [3¢Soas) - 1

PeriodicRate = AnnuallInterestRate / (PeriodsPerYear * 100)! Setup Variables

RealRate InterestRate / 100

AnnualRate = APR(RealRate,PeriodsPerYear) I Call APR
AnnualRate *= 100 ! Normalize Results



COMPINT (compound interest)

COMPINT (principal,rate,periods)

Return Data Type:

Internal Formulas:

Example:

CASE FIELDC()

OF 20K

COMPINT Computes total compounded interest plus principal.

principal A numeric constant or variable containing the beginning
balance, initial deposit, or loan.

rate A numeric constant or variable containing #pplied
interest ratefor the given time frame.

periods A numeric constant or variable containing the number of

compounding periods per year.

The COMPINT procedure computes total interest based on a principal
amount principal), an applied interest rateae), plus the number of
compounding periodpériodg. The computed amount includes the original
principal plus the compound interest earrfeetiodsspecifies the number of
compounding periods. For example, periods = 2 results in semi-annual
compounding.

Applied interest rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

AppliedRate = PeriodicRate * TotalPeriods
DECIMAL
t periods
_ e rate
COMPOUND INTEREST = Principal * (1 + perioas

CASE EVENT()

OF EVENT:Accepted
PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100) ! Setup Variables
ActualRate = PeriodicRate * TotalPeriods
CompoundInterest = COMPINT(Principal,ActualRate,TotalPeriods) ! Call COMPINT
DO SyncWindow

END



CONTINT (continuous compounding interest)

CONTINT (principal,rate)

CONTINT Computes total continuously compounded interest.

principal A numeric constant or variable containing the beginning
balance, initial deposit, or loan.

rate A numeric constant or variable containing #pplied

interest ratefor the given time frame.

CONTINT computes total continuously compounded interest based on a
principal amountgrincipal) and an applied interest ratatg). The returned
amount includes the original principal plus the interest earned. Applied
interest rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)
AppliedRate PeriodicRate * TotalPeriods

Return Data Type: DECIMAL
Internal Formulas:

rate

CONTINUOUS COMPOUND INTEREST = Principal * e
where e = base of natural logarithm (2.71828...).
Example:

PeriodicRate = AnnuallInterestRate / (PeriodsPerYear * 100)! Setup Variables
ActualRate = PeriodicRate * TotalPeriods
ContinuousInterestAmount = CONTINT(Principal,ActualRate) ! Call CONTINT



DAYS360 (days difference based on 360-day year)

DAY S360(startdate,enddate)

Return Data Type:

Internal Formulas:

Example:

DAY S360 Computes the difference in days, between two given
dates.

startdate A numeric constant or variable containing the beginning
date.

enddate A numeric constant or variable containing the ending
date.

DAY S360determines the number of days difference between a beginning
date 6tartdatg and an ending daterfddat¢, based on a 360-day year (30
day month). Both date parameters MUST contain Clarion standard date
values.

LONG

DAYS DIFFERENCE = ending date - beginning date
where:

ending date = 360(year) + 30(month) + z
z 30 if ending date = 31 and beginning date > 29
z ending date if ending date <> 31 and beginning date < 29

and:

beginning date = 360(year) + 30(month) + z
z 30 if beginning date = 31
z beginning date if beginning date <> 31

DaysDifference = DAYS360(StartDate,EndDate)



FV (future value)

FV(presentvalue,periods, rate,payment)

FvV Computes the future value of an investment plus an
income stream.

presentvalue A numeric constant or variable containing the present
value of the investment.

periods A numeric constant or variable containing the number of
periods in which a cash flow occurred.

rate A numeric constant or variable containing gregiodic
interest rate.

payment A numeric constant or variable containing the periodic
payment.

FV andPREFV determine the future value of an initial amount
(presentvalugplus an income stream. The income stream is defined as the
total number of periodgériods, the periodic interest rateate), and a
payment amounp@ymenk If payments occur at the beginning of each
period, use the PREFV procedure, which takes into account the added
interest earned on each period’s payment.

Periodic rate may be calculated as follows:

PeriodicRate = AnnuallnterestRate / (PeriodsPerYear * 100)

Return Data Type: DECIMAL

Internal Formulas:

Example:

periods 1nt(per19dsl)

FV = PresentValue(l + rate) + payment A+ rigié

where int(periods) is the integer portion of ffexiodsparameter.

PeriodicRate = AnnualRate / (PeriodsPerYear * 100)
IF TimeOfPayment = 'Beginning of Periods'

FutureValue = PREFV(PresentValue,TotalPeriods,PeriodicRate,Payment)
ELSE

FutureValue = FV(PresentValue,TotalPeriods,PeriodicRate,Payment)
END



PREFV (future value with prepayment)

PREFV(presentvalue,periods, rate, payment)

PREFV Computes the future value of an investment plus an
income stream.

presentvalue A numeric constant or variable containing the present
value of the investment.

periods A numeric constant or variable containing the number of
periods in which a cash flow occurred.

rate A numeric constant or variable containing fregiodic
interest rate.

payment A numeric constant or variable containing the periodic
payment.

FV andPREFV determine the future value of an initial amount
(presentvalugplus an income stream. The income stream is defined as the
total number of periodgériods, the periodic interest rateate), and a
payment amounp@ymenk If payments occur at the beginning of each
period then use the PREFV procedure, which takes into account the added
interest earned on each period’s payment.

Periodic rate may be calculated as follows:

PeriodicRate = AnnuallnterestRate / (PeriodsPerYear * 100)

Return Data Type: DECIMAL

Internal Formulas:

Example:

periods

PREFV = PresentValue(l + rate) + payment(l+trate)

int(periods)
(1 + rate) -1
rate

where int(periods) is the integer portion of fexiodsparameter.

PeriodicRate = AnnualRate / (PeriodsPerYear * 100)
IF TimeOfPayment = 'Beginning of Periods'

FutureValue = PREFV(PresentValue,TotalPeriods,PeriodicRate,Payment)
ELSE

FutureValue = FV(PresentValue,TotalPeriods,PeriodicRate,Payment)
END



IRR (internal rate of return)

IRR(investment,cashflows,periods, rate)

Return Data Type:

Internal Formulas:

IRR Computes the internal rate of return on an investment.
investment A numeric constant or variable containing the initial cost
of the investment (a negative number).

cashflows]] A single dimensioned DECIMAL array containing the

amounts of money paid out and received during discrete
accounting periods.

periods]] A single dimensioned DECIMAL array containing
period numbers identifying the discrete accounting
periods in which cash flows occurred.

rate A numeric constant or variable containing the desired
periodicrate of return.

IRR determines the rate of return on an investmiemeétment The result

is computed by determining the rate that equates the present value of future
cash flows to the cost of the initial investment. Thshflowgparameter is an
array of money paid out and received during the course of the investment.
Theperiodsparameter is an array which contains the period number in
which a corresponding cash flow occurred. The desired periodic rate of
return fate) for the investment is also specifigdvestmenshould contain a
negative number (a cost).

Periodic rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Note:  Cashflows and periods MUST both be DECIMAL arrays of
single dimension and equal size. The last element in the
periods array MUST contain a zero to terminate the IRR
analysis.

DECIMAL

o = cash flows[1]l , cash flows[2] , 4 cash flows[n

iods[1] 'd[Z:]” iod
(1 + rate)™ " (1 # rate)”” (1 + rate)™"°

+ gnvestment
s[n

The IRR procedure performs binary search iterations to home in on the
return value. If more than 50 such iterations are required, a value of zero is
returned.
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Example:

Cash
Cash
Inve
Desi
Retu

Inve

Keyl
Note
Reco
Id

Peri
Date
Type
Amou

CODE

FINANCE LIBRARY 35
Flows DECIMAL(18,2),DIM(1000)
FlowPeriods DECIMAL(4),DIM(1000)

stmentAmount DECIMAL(18,2)
redInterestRate DECIMAL(31,15)
rn DECIMAL(10,6)

stmentTransactions FILE,DRIVER('TOPSPEED"), |
NAME( 'busmath\!InvestmentTransactions'),PRECINV),CREATE, THREAD

dPeriodNumber KEY(INVTRN:Id,INVTRN:PeriodNumber),NOCASE,PRIMARY
s MEMO(1024)
rd RECORD, PRE()

DECIMAL(8)
odNumber DECIMAL(8)

ULONG

STRING(20)
nt DECIMAL(16,2)

END
END

CLEAR(CashFlows) linitialize queue
CLEAR(CashFlowPeriods) linitialize queue
CLEAR(InvestmentAmount)
CLEAR(TRANSACTION:RECORD) linitialize record buffer

DesiredInterestRate = INV:NominalReturnRate / (100 * INV:PeriodsPerYear)
transcnt#f = 0

TRANSACTION:Id = INV:Id !'prime record buffer
TRANSACTION:PeriodNumber = 0

SET(TRANSACTION:KeyIdPeriodNumber, TRANSACTION:KeyIdPeriodNumber) !position file

LOOP Toop for all transactions
NEXT(InvestmentTransactions) Iread next record
IF ERRORCODE() OR TRANSACTION:Id NOT = INV:Id !if no more transactions
BREAK Ibreak from loop
ELSE lelse process transaction

transcntf += 1
CashFlows[transcntf] = TRANSACTION:Amount
CashFlowPeriods[transcntf#] = TRANSACTION:PeriodNumber
END lendelse process transaction
END lendloop all transactions
Return = IRR(InvestmentAmount,CashFlows,CashFlowPeriods,DesiredInterestRate)
Return *= (100 * INV:PeriodsPerYear) I'normalize IRR to percent



NPV (net present value)

NPV (investment,cashflows, periods,rate)

Return Data Type:

Internal Formulas:

NPV Computes net present value of an investment.
investment A numeric constant or variable containing the initial cost
of the investment (a negative number).

cashflows]] A single dimensioned DECIMAL array containing the

amounts of money paid out and received during discrete
accounting periods.

periods]] A single dimensioned DECIMAL array containing
period numbers identifying the discrete accounting
periods in which cash flows occurred.

rate A numeric constant or variable containing the desired
periodicrate of return.

NPV determines the viability of an investment proposal by calculating the
present value of future returns, discounted at the marginal cost of capital
minus the cost of the investmeimyestment Thecashflowsparameter is an
array of money paid out and received during the course of the investment.
Theperiodsparameter is an array which contains the period number in
which a corresponding cash flow occurred. The desired periodic rate of
return fate) for the investment is also specifigdvestmenshould contain a
negative number (a cost).

Periodic rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Note:  Cashflows and periods MUST both be DECIMAL arrays of
single dimension and equal size. The last element in the
periods array MUST contain a zero to terminate the NPV
analysis.

DECIMAL

npy = cash flows[11 | cash flows[2] , | cash flows[nl i,/ actment

periods[1] periods[z.]. periods[n]
(1 + rate) (1 + rate) (1 + rate)
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Example:

Cash
Cash
Inve
Desi
NetV

Inve

Keyl
Note
Reco
Id

Peri
Date
Type
Amou

CODE

FINANCE LIBRARY 37
Flows DECIMAL(18,2),DIM(1000)
FlowPeriods DECIMAL(4),DIM(1000)

stmentAmount DECIMAL(18,2)
redInterestRate DECIMAL(31,15)
alue DECIMAL(18,2)

stmentTransactions FILE,DRIVER('TOPSPEED"), |
NAME( 'busmath\!InvestmentTransactions'),PRECINV),CREATE, THREAD

dPeriodNumber KEY(INVTRN:Id,INVTRN:PeriodNumber),NOCASE,PRIMARY
s MEMO(1024)
rd RECORD, PRE()

DECIMAL(8)
odNumber DECIMAL(8)

ULONG

STRING(20)
nt DECIMAL(16,2)

END
END

CLEAR(CashFlows) linitialize queue
CLEAR(CashFlowPeriods) linitialize queue
CLEAR(InvestmentAmount)
CLEAR(TRANSACTION:RECORD) linitialize record buffer

DesiredInterestRate = INV:NominalReturnRate / (100 * INV:PeriodsPerYear)
transcnt#f = 0

TRANSACTION:Id = INV:Id !'prime record buffer
TRANSACTION:PeriodNumber = 0

SET(TRANSACTION:KeyIdPeriodNumber, TRANSACTION:KeyIdPeriodNumber) !position file

LOOP Toop for all transactions
NEXT(InvestmentTransactions) Iread next record
IF ERRORCODE() OR TRANSACTION:Id NOT = INV:Id !if no more transactions
BREAK Ibreak from loop
ELSE lelse process transaction

transcntf += 1
CashFlows[transcntf] = TRANSACTION:Amount
CashFlowPeriods[transcntf#] = TRANSACTION:PeriodNumber
END lendelse process transaction
END lendloop all transactions
NetValue = NPV(InvestmentAmount,CashFlows,CashFlowPeriods,DesiredInterestRate)



PERS (periods of annuity)

PERS(presentvalue, rate, payment, futurevalue)

Return Data Type:

Internal Formulas:

PERS Computes the number of periods required to reach a
targeted future value.

presentvalue A numeric constant or variable containing the present
value of the investment.

rate A numeric constant or variable containing fregiodic
rate of return.

payment A numeric constant or variable containing the periodic
payment.

futurevalue A numeric constant or variable containing the amount of

the desired or targeted future value of the investment.

PERSdetermines the number of periods required to reach a desired amount
(futurevalué based upon a starting amoupitesentvalug a periodic interest
rate ¢ate), and a payment amounggymenk If payments occur at the
beginning of each period, use the PREPERS procedure, which takes into
account the added interest earned on each period’s payment.

Periodic rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Note: If the present value is less than the future value (annuities),
payments are positive, and conversely, if the present value is
greater than the future value (loans), payments are negative.

DECIMAL

frac(periods) int(-periods) int(-periods)

0 = presentvalue(l+rate) + payment l;L%%%%L@l - futurevalue(l+rate)

where frac(periods) is the fractional portion of pgegiodsparameter and
where int(periods) is the integer portion of ffexiodsparameter.

If the paymenparameter is omitted or 0, then

PERS —l0d(futurevalue/presentvalue)
Tog(l + rate)

If the futurevalueparameter is omitted or 0, then

log(l - (rate * presentva]ue))
PERS = -payment
lTog(l + rate)
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If the presentvalugarameter is omitted or 0, then

Jog(rate * Presentvalue,
PERS = payment
Tog(l + rate)

The PERS procedure performs binary search iterations to home in on the
periods value. If more than 50 such iterations are required, a value of zero is
returned.

Example:

PeriodicRate = AnnualRate / (PeriodsPerYear * 100)
IF TimeOfPayment = 'Beginning of Periods'

TotalPeriods = PREPERS(PresentValue,PeriodicRate,Payment,FutureValue)
ELSE

TotalPeriods = PERS(PresentValue,PeriodicRate,Payment,FutureValue)
END



PREPERS (periods of annuity with prepayment)

PREPERS(presentvalue,rate,payment, futurevalue)

PREPERS Computes the number of periods required to reach a
targeted future value.

presentvalue A numeric constant or variable containing the present
value of the investment.

rate A numeric constant or variable containing fregiodic
rate of return.

payment A numeric constant or variable containing the periodic
payment.

futurevalue A numeric constant or variable containing the amount of

the desired or targeted future value of the investment.

PREPERSdetermines the number of periods required to reach a desired
amount futurevalug based upon a starting amouptesentvalug a periodic
interest rateréite), and a payment amoumtgymenk If payments occur at

the end of each period, use the PERS procedure, which calculates interest
accordingly.

Periodic rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Note: If the present value is less than the future value (annuities),
payments are positive, and conversely, if the present value is
greater than the future value (loans), payments are negative.

Return Data Type: DECIMAL

Internal Formulas:

frac(periods) int(-periods) int(-periods)

0 = presentvalue(l+rate)+ payment(1+rate)liili%%%%l - futurevalue(l+rate)

where frac(periods) is the fractional portion of pgegiodsparameter and
where int(periods) is the integer portion of ffexiodsparameter.

If the paymenparameter is omitted or 0, then

_ log(futurevalue/presentvalue)
PREPERS = log(l + rate)

If the futurevalueparameter is omitted or 0, then

- rate + presentvalue
g1 ((1+rate) -payment )

To
PREPERS =

lTog(l + rate)
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If the presentvalugarameter is omitted or 0, then

rate futurevalue
PREPERS = 1og( (1+rate? * ( payment 1

Tog(l + rate)

The PREPERS procedure performs binary search iterations to home in on
the periods value. If more than 50 such iterations are required, a value of
zero is returned.

Example:

PeriodicRate = AnnualRate / (PeriodsPerYear * 100)
IF TimeOfPayment = 'Beginning of Periods'

TotalPeriods = PREPERS(PresentValue,PeriodicRate,Payment,FutureValue)
ELSE

TotalPeriods = PERS(PresentValue,PeriodicRate,Payment,FutureValue)
END



PMT (payment of annuity)

PMT (presentvalue,periods, rate, futurevalue)

PMT Computes the payment required to reach a targeted
future value.

presentvalue A numeric constant or variable containing the amount of
the present value of the investment.

periods A numeric constant or variable containing the number of
periods in which a payment is made.

rate A numeric constant or variable containing gregiodic

rate of return.

futurevalue A numeric constant or variable containing the amount of
the desired or targeted future value of the investment.

PMT determines the payment required to reach a desired amount
(futurevalué based upon a starting amoupitgsentvalug a total number of
periods period9, and a periodic interest rataig). If payments occur at the
beginning of each period then use the PREPMT procedure, which takes into
account the added interest earned on each period’s payment.

Periodic rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Note: If the present value is less than the future value (annuities),
payments are positive, and conversely, if the present value is
greater than the future value (loans), payments are negative.

Return Data Type: DECIMAL

Internal Formulas:

Example:

int(-periods) frac(periods)
pMT = futurevalue(l+rate) - presentvalue(l+rate)
1- (1+rate}1nt(7per1’ods)

rate

where frac(periods) is the fractional portion of pgegiodsparameter and
where int(periods) is the integer portion of frexiodsparameter.

PeriodicRate = AnnualRate / (PeriodsPerYear * 100)
IF TimeOfPayment = 'Beginning of Periods'

Payment = PREPMT(PresentValue,TotalPeriods,PeriodicRate,FutureValue)
ELSE

Payment = PMT(PresentValue,TotalPeriods,PeriodicRate,FutureValue)
END



PREPMT (payment of annuity with prepayment)

PREPMT (presentvalue,periods, rate, futurevalue)

Return Data Type:

Internal Formulas:

Example:

PREPMT Computes the payment required to reach a targeted
future value.

presentvalue A numeric constant or variable containing the amount of
the present value of the investment.

periods A numeric constant or variable containing the number of

periods in which a payment is made.

rate A numeric constant or variable containing gregiodic
rate of return.

futurevalue A numeric constant or variable containing the amount of
the desired or targeted future value of the investment.

PREPMT determines the payment required to reach a desired amount
(futurevalué based upon a starting amouptesentvalug a total number of
periods periodg, and a periodic interest ratag). If payments occur at the
end of each period then use the PMT procedure, which calculates interest
accordingly.

Periodic rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Note: If the present value is less than the future value (annuities),
payments are positive, and conversely, if the present value is
greater than the future value (loans), payments are negative.

DECIMAL
int(-periods) frac(periods)
PREPMT = futurevalue(l+rate) - _presentvalue(l+rate)
(1+rate) 1-(1+rate)int-periods)
rate

where frac(periods) is the fractional portion of pgegiodsparameter and
where int(periods) is the integer portion of fexiodsparameter.

PeriodicRate = AnnualRate / (PeriodsPerYear * 100)
IF TimeOfPayment = 'Beginning of Periods'
Payment = PREPMT(PresentValue,TotalPeriods,PeriodicRate,FutureValue)

ELSE

Payment = PMT(PresentValue,TotalPeriods,PeriodicRate,FutureValue)

END



PV (present value)

PV (periods, rate,payment,futurevalue)

PV
periods
rate
payment

futurevalue

Computes the present value required to reach a targeted
future value.

A numeric constant or variable containing the number of
periods in which a cash flow occurred.

A numeric constant or variable containing gregiodic
rate of return.

A numeric constant or variable containing the periodic
payment amount.

A numeric constant or variable containing the amount of
the desired or targeted future value of the investment.

PV determines the present value required today to reach a desired amount
(futurevalué based upon the total number of periqusriodg, a periodic
interest rateréite), and a payment amoumtgymenk If payments occur at

the beginning of each period then useRREPYV procedure, which takes

into account the added interest earned on each period’s payment.

Periodic rate may be calculated as follows:

PeriodicRate

AnnuallInterestRate / (PeriodsPerYear * 100)

Note: If the present value is less than the future value (annuities),
payments are positive, and conversely, if the present value is
greater than the future value (loans), payments are negative.

Return Data Type: DECIMAL

Internal Formulas:

Example:

PV = futurevalue(l+rate) - payment

frac(-periods) -periods

_periods (1+rate) (1+rate)

rate

where frac(periods) is the fractional portion of gegiodsparameter.

PeriodicRate = AnnualRate / (PeriodsPerYear * 100)
IF TimeOfPayment = 'Beginning of Periods'
PresentValue = PREPV(TotalPeriods,PeriodicRate,Payment,FutureValue)

ELSE
PresentValue
END

PV(TotalPeriods,PeriodicRate,Payment,FutureValue)



PREPV (present value with prepayment)

PREPV/(periods, rate,payment, futurevalue)

Return Data Type:

Internal Formulas:

Example:

PREPV Computes the present value required to reach a targeted
future value.

periods A numeric constant or variable containing the number of
periods in which a cash flow occurred.

rate A numeric constant or variable containing fregiodic
rate of return.

payment A numeric constant or variable containing the periodic

payment amount.

futurevalue A numeric constant or variable containing the amount of
the desired or targeted future value of the investment.

PREPV determines the present value required today to reach a desired
amount futurevalug based upon the total number of perigosripodsy, a
periodic interest ratedte), and a payment amoungaymenk If payments
occur at the end of each period then usdPVig@rocedure, which calculates
interest accordingly.

Periodic rate may be calculated as follows:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Note: If the present value is less than the future value (annuities),
payments are positive, and conversely, if the present value is
greater than the future value (loans), payments are negative.

DECIMAL

rac(-periods) -periods

; f
-periods -
PREPV = futurevalue(l+rate) - payment(1+rate)(1+ratelate (1+rate)

where frac(periods) is the fractional portion of gegiodsparameter.

PeriodicRate = AnnualRate / (PeriodsPerYear * 100)
IF TimeOfPayment = 'Beginning of Periods'
PresentValue = PREPV(TotalPeriods,PeriodicRate,Payment,FutureValue)

ELSE

PresentValue

END

PV(TotalPeriods,PeriodicRate,Payment,FutureValue)



RATE (rate of annuity)

RATE (presentvalue, periods, payment, futurevalue)

Return Data Type:

Internal Formulas:

Example:

RATE Computes the periodic interest rate required to reach a
targeted future value.

presentvalue A numeric constant or variable containing the present
value of the investment.

periods A numeric constant or variable containing the number of
periods in which a cash flow occurred.

payment A numeric constant or variable containing the periodic

payment amount.

futurevalue A numeric constant or variable containing the amount of
the desired or targeted future value of the investment.

RATE determines the periodic interest rate required to reach a desired
amount futurevalu@ based upon a starting amoupitesentvalug the total

number of periodsperiodg, and a payment amoumtaymeny If payments

occur at the beginning of each period then use the PRERATE procedure,
which takes into account the added interest earned on each period’s payment

Note: If the present value is less than the future value (annuities),
payments are positive, and conversely, if the present value is
greater than the future value (loans), payments are negative.

DECIMAL

int(-periods)

frac(periods) 1—(1-rate) int(-periods)
O=presentvalue(l+rate) + payment rate - futurevalue(l+rate)

where frac(periods) is the fractional portion of pgegiodsparameter and
where int(periods) is the integer portion of frexiodsparameter.

If the paymenparameter is omitted or 0O, then

1/periods

wTe - (Bl

The RATE procedure performs binary search iterations to home in on the
interest rate value. If more than 50 such iterations are required, RATE returns
a value of zero.

IF TimeOfPayment = 'Beginning of Periods'
AnnualRate = PRERATE(PresentValue,TotalPeriods,Payment,FutureValue)
AnnualRate *= (PeriodsPerYear * 100)

ELSE

AnnualRate = RATE(PresentValue,TotalPeriods,Payment,FutureValue)
AnnualRate *= (PeriodsPerYear * 100)

END



PRERATE (rate of annuity with prepayment)

PRERATE (presentvalue,periods,payment,futurevalue)

Return Data Type:

Internal Formulas:

Example:

PRERATE Computes the periodic interest rate required to reach a
targeted future value.

presentvalue A numeric constant or variable containing the present
value of the investment.

periods A numeric constant or variable containing the number of
periods in which a cash flow occurred.

payment A numeric constant or variable containing the periodic

payment amount.

futurevalue A numeric constant or variable containing the amount of
the desired or targeted future value of the investment.

PRERATE determines the periodic interest rate required to reach a desired
amount futurevalu@ based upon a starting amoupitesentvalug the total
number of periodsperiodg, and a payment amoumtaymeny If payments
occur at the end of each period then use the RATE procedure, which
calculates interest accordingly.

Note: If the present value is less than the future value (annuities),
payments are positive, and conversely, if the present value is
greater than the future value (loans), payments are negative.

DECIMAL
-~ frac(periods) Mﬂﬂt(-peﬂww int(-periods)
O=presentvalue(l+rate)+payment(l+rate) —y3te futurevalue(l+rate)

where frac(periods) is the fractional portion of pgegiodsparameter and
where int(periods) is the integer portion of frexiodsparameter.

If the paymenparameter is omitted or O, then

fut 1/periods
PRERATE = (presentvatue ) - 1

The PRERATE procedure performs binary search iterations to home in on
the interest rate value. If more than 50 such iterations are required, RATE
returns a value of zero.

IF TimeOfPayment = 'Beginning of Periods'
AnnualRate = PRERATE(PresentValue,TotalPeriods,Payment,FutureValue)
AnnualRate *= (PeriodsPerYear * 100)

ELSE

AnnualRate = RATE(PresentValue,TotalPeriods,Payment,FutureValue)
AnnualRate *= (PeriodsPerYear * 100)

END



48

CLARION 5™ ENTERPRISE TOOLS

SIMPINT (simple interest)

SIMPINT (principal,rate)

SIMPINT Returns simple (uncompounded) interest.

principal A numeric constant or variable containing the beginning
balance, initial deposit, or loan.

rate A numeric constant or variable containing the simple or

contract interest rate.

SIMPINT determines an interest amount based solely on a given amount
(principal) and the simple interest ratatg). The amount returned ONLY
reflects interest earned.

Return Data Type: DECIMAL

Internal Formulas:

Example:

SIMPLE INTEREST = principal * rate

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100) !Set up variables
ActualRate = PeriodicRate * TotalPeriods

SimplelInterestAmount = SIMPINT(Principal,ActualRate) 1Call SIMPINT
SimpleInterestAmount += Principal 'Add in principal



3 - BUSINESS STATISTICS LIBRARY

Overview

This chapter provides a discussion of the purpose and components of the
Business Statistics Library, as well as a discussion and an example of the
specific usage of each procedure in the Business Statistics Library.

The Business Statistics Library contains procedures which allow you to

perform statistical operations including the calculation of means, medians,
standard deviations, factorials, etc.

Business Statistics Library Components

Provided with the Business Statistics Library are prototypes, code templates,
and examples that simplify the implementation of the Business Statistics
procedures into your application or project. Follow the procedures described
in Installing the Business Math Librarg Chapter 1.

The Business Statistics Library components (files) are:

...\LIB\CLSTAT16.LIB
16-bit Business Statistics objects that link into your
executable.

...\BIN\CWSTAT16.DLL
16-bit Business Statistics procedures.

...\LIB\CWSTAT16.LIB
16-bit Business Statistics stub file for resolving link
references to procedures in CWSTAT16.DLL.

...\LIB\CLSTAT32.LIB
32-bit Business Statistics objects that link into your
executable.

..\BIN\CWSTAT32.DLL
32-bit Business Statistics procedures.

...\LIB\CWSTAT32.LIB
32-bit Business Statistics stub file for resolving link
references to procedures in CWSTAT32.DLL.
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..\TEMPLATE\STATISTC.TPL
Business Statistics Library templates. The templates

self-document the use of the library procedures. The
templates must be registered before they can be used
in your application. Selmstalling the Business Math

Librariesin Chapter 1.

...\LIBSRC\CWSTATPR.CLW
Prototypes for the Business Statistics procedures.

...\LIBSRC\CWSTATDT.CLW
TYPE definitions for QUEUES passed to Business

Statistics procedures.
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Procedures

FACTORIAL (factorial of a number)

FACTORIAL (number)

FACTORIAL Computes the factorial of a number.

number A numeric constant or variable containing a positive
integer value.

TheFACTORIAL procedure implements the standard factorial formula. For
example, if theaumberprovided is 5 then the procedure returns the value of:
(1x2x3x4x5)=120.

Return DataType: REAL
Example:

X=25
FactorialOfX = FACTORIAL(X) Icall FACTORIAL



FREQUENCY (frequency count of an item in a set)

FREQUENCY (dataset,searchvalue)

FREQUENCY Counts the number of instances of a particular value
within a numeric set.

dataset The label of a QUEUE with its first component field
defined as a REAL.
searchvalue A numeric constant or variable containing the value to

search for in the QUEUE.

FREQUENCY counts the number of instances of a particular value
(searchvalugwithin a numeric setdatase}. The procedure operates on the
numeric set defined by all the entries in the first component of the designated
QUEUE (@atase}.

For example, given the data set: [1,2,2,3,4,5] and the search value 2, the
procedure would return a frequency count of 2.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.

Return DataType: REAL

Example:

StatSetX QUEUE,PRE()

X

REAL
END

FrequencyOfX REAL
SearchValue REAL(1)

CODE

FREE(StatSetX) Ifree the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT:ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

FrequencyOfX = FREQUENCY(StatSetX,SearchValue) !call FREQUENCY to search Q



LOWERQUARTILE (lower quartile value of a set)

LOWERQUARTILE (dataset)

LOWERQUARTILE
Returns the median of the lower half of an ordered
numeric data set.

dataset The label of a QUEUE with its first component field
defined as a REAL.

LOWERQUARTILE computes a value such that at most 25% of a numeric
set’s values are less than the computed value, and at most 75% of the set’s
values are greater than the computed value. The procedure operates on the
numeric set defined by all the entries in the first component of the designated
QUEUE (datase}. For example, given the data set: [1,2,3,4,5,6,7,8] the

lower quartile value is 2.5.

In general, the LOWERQUARTILE procedure is only meaningful when the
number of elements in the data set is large (ie. greater than 20). See also
PERCENTILE, UPPERQUARTILE

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.

Return DataType: REAL

Example:
StatSetX QUEUE, PRE()
X REAL
END

LowerQuartileOfSet REAL

CODE
FREE(StatSetX) Ifree the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT:ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

LowerQuartileOfSet = LOWERQUARTILE(StatSetX) !call LOWERQUARTILE



MEAN (mean of a set)

MEAN (dataset)

MEAN Returns the mean or average of a set of numbers.

dataset The label of a QUEUE with its first component field
defined as a REAL.

MEAN computes the arithmetic average of a set. The arithmetic average is
the sum of a set’s values divided by the number of elements in the set. The
procedure operates on the numeric set defined by all the entries in the first
component of the designated QUEUlatase}.

For example, if the set contains 5 values: [1,2,3,4,5] then the mean is
(1+2+3+4+5) /5= 3.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
Return DataType: REAL
Example:
StatSetX QUEUE,PREC()
X REAL
END
MeanOfSet REAL
CODE
FREE(StatSetX) !free the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT:ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

Mean0fSet = MEAN(StatSetX) Icall MEAN



MEDIAN (median of a set)

MEDIAN (dataset)

MEDIAN Returns the middle value of an ordered numeric data set.

dataset The label of a QUEUE with its first component field
defined as a REAL.

MEDIAN finds the value which is exactly in the middle when all of the data
is in (sorted) order from low to high, or the mean of the two data values
which are nearest the middle. The procedure operates on the numeric set
defined by all the entries in the first component of the designated QUEUE
(datase}.

For example, given the data set: [1,2,3,4,5] the median is 3, or given the data
set: [1,2,4,5] the medianis (2+4)/2=3.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.

Return DataType: REAL

Example:

StatSetX QUEUE,PRE()

X

REAL
END

Median0fSet REAL

CODE

FREE(StatSetX) Ifree the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:1Id Iprime the record buffer
STADAT:ItemNumber = 1

SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

MedianOfSet = MEDIAN(StatSetX) !call MEDIAN



MIDRANGE (midrange of a set)

MIDRANGE (dataset)

MIDRANGE Returns the average of the highest and lowest value in a
numeric set.
dataset The label of a QUEUE with its first component field

defined as a REAL.

MIDRANGE computes the mean of the smallest and largest values in a data
set. The procedure operates on the numeric set defined by all the entries in
the first component of the designated QUEdEtésel.

For example, given the data set: [1,2,3,4,5] the midrange is (1 +5) /2 = 3.
Note: The passed data set does not have to be sorted. The

procedure copies the passed set. The passed data set is
unchanged.

Return DataType: REAL

Example:

StatSetX QUEUE,PRE()

X

REAL
END

MidrangeOfSet REAL

CODE

FREE(StatSetX) !free the QUEUE
CLEAR(STADAT :RECORD) IcTear the record buffer
STADAT:Id = STA:Id Iprime the record buffer
STADAT: ItemNumber = 1

SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

MidrangeOfSet = MIDRANGE(StatSetX) Icall MIDRANGE



MODE (mode of a set)

MODE(dataset,modeset)
MODE Identifies the value(s) that occurs most often in a nu-
meric set and returns the number of times it occurs.
dataset The label of a QUEUE with its first component field
defined as a REAL.
modeset The label of a QUEUE with its first component field

defined as a REAL.

MODE determines which value or values within a numeric set occurs most
often. The value or values are then stored in the passed QUEhHE$t
and the procedure returns the number of occurrences (mode count).

The procedure operates on the numeric set defined by all the entries in the
first component of the designated QUEUatase). Modeseimust be a
QUEUE with the first component defined as a REAL variable. The contents
of themodeseQUEUE are freed upon entry to the procedure.

For example, given the data set: [5,5,7,7,9] the returned mode count is 2 and
themodeseQUEUE would contain two separate entries: 5 and 7.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.

Return DataType: REAL

Example:
StatSetX QUEUE,PRE()
X REAL
END
ModeSet QUEUE,PRE()
ModeValue REAL
END
ModeCount REAL
CODE
FREE(StatSetX) Ifree the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT: ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

ModeCount = MODE(StatSetX,ModeSet) Icall MODE



PERCENTILE (pth percentile value of a set)

PERCENTILE (dataset,percentile)

Return DataType:

Example:

StatSetX
X

PERCENTILE Returns a value that divides an ordered numeric data set
into two portions of specified relative size.

dataset The label of a QUEUE with its first component field
defined as a REAL.
percentile A numeric constant or variable containing an integer

value in the range: 1 >=p <=99 .

PERCENTILE computes a value such that at most pth% of the set’s values
are less than the amount, and at most 100 - pth% of the set’s values are
greater than the amount. The procedure operates on the numeric set defined
by all the entries in the first component of the designated QUEBIALE).

For example, given the data set: [1,2,3,4,5,6], the 50th Percentile value is
3.5.

In general, the PERCENTILE procedure is only meaningful when the
number of elements in the data set is large (ie. greater than 20). See also
LOWERQUARTILEUPPERQUARTILE

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.

REAL
QUEUE, PRE()

REAL
END

PercentileOfX REAL

DividePoint

CODE

REAL(90)

FREE(StatSetX) !free the QUEUE
CLEAR(STADAT :RECORD) IcTear the record buffer
STADAT:Id = STA:Id Iprime the record buffer
STADAT: ItemNumber = 1

SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

PercentileOfX = PERCENTILE(StatSetX,DividePoint) !call PERCENTILE



RANGEOFSET (range of a set)

RANGEOFSET (dataset)

RANGEOFSET Returns the difference between the largest and smallest
values in a numeric set.

dataset The label of a QUEUE with its first component field
defined as a REAL.

RANGEOFSET computes the difference between the largest and smallest
values in a numeric set. The procedure operates on the numeric set defined
by all the entries in the first component of the designated QUERBHEe).

For example, given the data set: [1,2,3,4,5], the range is (5- 1) = 4.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
Return DataType: REAL
Example:
StatSetX QUEUE,PRE()
X REAL
END
RangeOfSetX REAL
CODE
FREE(StatSetX) !free the QUEUE
CLEAR(STADAT :RECORD) IcTear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT: ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

RangeOfSetX = RANGEOFSET(StatSetX) !call RANGEOFSET



RVALUE (linear regression correlation coefficient)

RVALUE (dataset [,meanX] [,meanY])

RVALUE Returns the correlation coefficient of the linear relation-
ship between the paired data points in the data set.
dataset The label of a QUEUE with its first two component

fields defined as REAL. The first component contains
the set of X values and the second component contains
the set of Y values.

meanX A numeric constant or variable containing the average of
the X values (optional).
meanY A numeric constant or variable containing the average of

the Y values (optional).

RVALUE computes the correlation coefficient of the linear relationship
between the paired data points in the data set. The procedure operates on the
numeric sets defined by all the entries in the first two components of the
designated QUEUHI&tase).

The optional parameters help to optimize the procedure. If not provided, the
value(s) are computed internally by the procedure.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
Return DataType: REAL
Example:
StatSetXY QUEUE, PRE()
X REAL
Y REAL
END

CorrelationCoefficient REAL

CODE

FREE(StatSetXY) Ifree the QUEUE
CLEAR(STADAT :RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT: ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetXY:X = STADAT:X Toad the QUEUE buffer
StatSetXY:Y = STADAT:Y Toad the QUEUE buffer
ADD(StatSetXY) ladd to the QUEUE
END
END

CorrelationCoefficient = RVALUE(StatSetXY) Icall RVALUE



SS (sum of squares)

SS(dataset [,meanofset])

SS Returns the sum of the squared differences between each
data set value and the data set’s mean.

dataset The label of a QUEUE with its first component field
defined as a REAL.

meanofset A numeric constant or variable representing the average

of the data set’s values (optional).

SScomputes the sum of the squared differences between each data set value
and the data set's mean. The procedure operates on the numeric set defined
by all the entries in the first component of the designated QUERBIASEe}.
The computation is a significant factor in several statistical formulas.

The optional parameter helps to optimize the procedure. If not provided, the
mean value is computed internally by the procedure.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.

Return DataType: REAL

Example:

StatSetX QUEUE,PRE()

X

REAL
END

SumOFSquaresX REAL

CODE

FREE(StatSetX) Ifree the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer
STADAT:ItemNumber = 1

SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

SumOFSquaresX = SS(StatSetX) Icall SS



SSXY (sum of squares for x and y)

SSXY (dataset [,meanX] [,meanY])

SSXY Returns the sum of the products of the differences
between each data point and its associated (either X or
Y) mean value.

dataset The label of a QUEUE with its first two component
fields defined as REAL. The first component contains
the set of X values and the second component contains
the set of Y values.

meanX A numeric constant or variable containing the average of
the X values (optional).
meanY A numeric constant or variable containing the average of

the Y values (optional).

SSXY computes the sum of the products of the differences between each
data point and its associated (either X or Y) mean value. The procedure
operates on the numeric sets defined by all the entries in the first two
components of the designated QUEUAtaset. The computation is a
significant factor in linear regression formulas.

The optional parameters help to optimize the procedure. If not provided, the
value(s) will be computed internally by the procedure.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.

Return DataType: REAL
Example:

StatSetXY QUEUE, PRE()

X REAL

Y REAL

END
SumO0fSquares REAL
CODE
STADAT:Id = STA:Id Iprime the record buffer

STADAT:ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetXY:X = STADAT:X !Toad the QUEUE buffer
StatSetXY:Y = STADAT:Y Toad the QUEUE buffer
ADD(StatSetXY) ladd to the QUEUE
END
END

SumOfSquares = SSXY(StatSetXY) fcall SSXY



ST1 (student’s t for a single mean)

ST1(dataset,hypothesizedmean)

ST1 Returns the Student’s t value for a given data set and
hypothesized mean value.
dataset The label of a QUEUE with its first component field

defined as a REAL.

hypothesizedmearA numeric constant or variable representing a hypoth-
esized mean value associated with the statistical test.

ST1computes the Student’s t value for a given data set and hypothesized
mean value. The procedure operates on the numeric set defined by all the
entries in the first component of the designated QUEl3Eage). The

returned t value is used in a statistical test of an hypothesis about a normally
distributed population based on a small sample.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
Return DataType: REAL
Example:
StatSetXY QUEUE,PRE()
X REAL
END
TValue REAL
CODE
FREE(StatSetX) !free the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT: ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

TValue = ST1(StatSetX,HypothesizedMean) Icall ST1



SDEVIATIONP (standard deviation of a population)

SDEVIATIONP (dataset [, meanofset])

SDEVIATIONP  Returns the standard deviation of the entire population
of a numeric set.

dataset The label of a QUEUE with its first component field
defined as a REAL.
meanofset A numeric constant or variable representing the average

of the data set’s values (optional).

SDEVIATIONP computes the standard deviation of a given population data
set. SDEVIATIONS computes the standard deviation of a given sample data
set. The ‘Population’ procedure call should be used only if the data set
contains all of a population’s values. The procedure operates on the numeric
set defined by all the entries in the first component of the designated
QUEUE (datase}.

The optional parameter helps to optimize the procedure. If not provided, the
value is computed internally by the procedure.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
Return DataType: REAL
Example:
StatSetXY QUEUE,PRE()
X REAL
END
StandardDeviation REAL
CODE
FREE(StatSetX) !free the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT: ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

StandardDeviation = SDEVIATIONP(StatSetX) Icall SDEVIATIONP



SDEVIATIONS (standard deviation of a sample)

SDEVIATIONS (dataset [, meanofset])

SDEVIATIONS Returns the standard deviation of a sample of a numeric

set.

dataset The label of a QUEUE with its first component field
defined as a REAL.

meanofset A numeric constant or variable representing the average

of the data set’s values.

SDEVIATIONP computes the standard deviation of a given population data
set. SDEVIATIONS computes the standard deviation of a given sample data
set. The ‘Sample’ procedure call should be used only if the data set contains
less than all of a population’s values. The procedure operates on the numeric
set defined by all the entries in the first component of the designated

QUEUE (datase}.

The optional parameter helps to optimize the procedure. If not provided, the
value is computed internally by the procedure.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
Return DataType: REAL
Example:
StatSetXY QUEUE,PRE()
X REAL
END
StandardDeviation REAL
CODE !free the QUEUE
CLEAR(STADAT :RECORD) IcTear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT:ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

StandardDeviation = SDEVIATIONS(StatSetX) Icall SDEVIATIONS



SUMM (summation of a set)

SUMM(dataset)

SUMM Returns the summation of all of a data set’s values.

dataset The label of a QUEUE with its first component field
defined as a REAL.

SUMM computes the summation of all of a data set’s values. The procedure
operates on the numeric set defined by all the entries in the first component
of the designated QUEUHE4tase). The computation is a significant factor

in several statistical formulas.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
Return DataType: REAL
Example:
StatSetXY QUEUE, PRE()
X REAL
END
SummationOfSet REAL
CODE
FREE(StatSetX) Ifree the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT:ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

SummationO0fSet = SUMM(StatSetX) Icall SUMM



UPPERQUARTILE (upper quartile value of a set)

UPPERQUARTILE (dataset)

UPPERQUARTILE
Returns the median of the upper half of an ordered
numeric data set.

dataset The label of a QUEUE with its first component field
defined as a REAL.

UPPERQUARTILE computes a value such that at most 75% of the set’s
values are less than the amount, and at most 25% of the set’s values are
greater than the amount. The procedure operates on the numeric set defined
by all the entries in the first component of the designated QUERBIASe).

For example, given the data set: [1,2,3,4,5,6,7,8] the upper quartile value is
6.5.

In general, the UPPERQUARTILE procedure is only meaningful when the
number of elements in the data set is large (ie. greater than 20). See also
LOWERQUARTILE, PERCENTILE

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
Return DataType: REAL
Example:
StatSetXY QUEUE, PRE()
X REAL
END
UpperQuartileOfSet REAL
CODE
FREE(StatSetX) !free the QUEUE
CLEAR(STADAT:RECORD) Iclear the record buffer
STADAT:Id = STA:Id Iprime the record buffer

STADAT:ItemNumber = 1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

UpperQuartileO0fSet = UPPERQUARTILE(StatSetX) !call UPPERQUARTILE



VARIANCEP (variance of a population)

VARIANCEP (dataset [, meanofset])

VARIANCEP Returns the variance of the entire population of a
numeric set.

dataset The label of a QUEUE with its first component field
defined as a REAL.

meanofset A numeric constant or variable representing the average

of the data set’s values (optional).

VARIANCEP computes the variance of a given population data set.
VARIANCES computes the variance of a given sample data set. The
‘Population’ procedure call should be used only if the data set contains all of
a population’s values. The procedure operates on the numeric set defined by
all the entries in the first component of the designated QUEd&Le).

The optional parameter helps to optimize the procedure. If not provided, the
value is computed internally by the procedure.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

Return DataType: REAL

Example:

Stat
X

Vari

CODE

unchanged.
SetXY QUEUE, PRE()

REAL

END

ance0OfSet REAL
FREE(StatSetX) Ifree the QUEUE
CLEAR(STADAT :RECORD) Iclear the record buffer
STADAT:Id = STA:1Id Iprime the record buffer

STADAT:ItemNumber =1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

VarianceOfSet = VARIANCEP(StatSetX) Icall VARIANCEP



VARIANCES (variance of a sample)

VARIANCES (dataset [, meanofset])

VARIANCES Returns the variance of a sample of a numeric set.

dataset The label of a QUEUE with its first component field
defined as a REAL.

meanofset A numeric constant or variable representing the average

of the data set’s values (optional).

VARIANCES computes the variance of a given sample data set.
VARIANCEP computes the variance of a given population data set. The
‘Sample’ procedure call should be used only if the data set contains less than
all of a population’s values. Both procedures operate on on the numeric set
defined by all the entries in the first component of the designated QUEUE
(datase).

The optional parameter helps to optimize the procedure. If not provided, the
value is computed internally by the procedure.

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

Return DataType: REAL

Example:

Stat
X

Vari

CODE

unchanged.
SetXY QUEUE, PRE()

REAL

END

ance0OfSet REAL
FREE(StatSetX) Ifree the QUEUE
CLEAR(STADAT :RECORD) Iclear the record buffer
STADAT:Id = STA:1Id Iprime the record buffer

STADAT:ItemNumber =1
SET(STADAT:KeyIdItemNumber,STADAT:KeyIdItemNumber !position file pointer

LOOP !Toad the QUEUE
NEXT(StatisticsData) Iread next record
IF ERRORCODE() OR STADAT:Id NOT = STA:Id
BREAK
ELSE
StatSetX:X = STADAT:X !Toad the QUEUE buffer
ADD(StatSetX) ladd to the QUEUE
END
END

VarianceOfSet = VARIANCES(StatSetX) Icall VARIANCES
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4 - BUSINESS MATH TEMPLATES

Overview

This chapter provides a look at all of the templates supplied with the Clarion
Business Math Library and demonstrates how to use each one. The template:
make it easy to implement Business Math procedures into your application
by:

o Adding the appropriate procedure prototypes to the application’s
MAP.

o Adding appropriate library entries to the application’s project.

o Enabling access to the associated Code templates from any
embed point throughout the application.

o Prompting for necessary parameters and generating syntactically
correct calls to the procedure or procedure.

o Providing a self documenting method of calling each procedure
or procedure.

Template Components

Finance and Business Statistics each has its own template class. Each of
these template classes includes an #EXTENSION template plus several
#CODE templates. Class Finance is in the FINANCE.TPL file, and Class
Statistics is in the STATISTC.TPL file.



Class Finance

#EXTENSION Templates

FinanceLibrary

Enables access to the associated Code templates
from any embed point throughout the application. It
also adds the appropriate procedure prototypes to
the application’s MAP and adds appropriate library
entries to the application’s project.

#CODE Templates

AMORTIZE Amortize Loan for Specific Number of Payments
APR Annual Percentage Rate

COMPINT Compound Interest

CONTINT Continuous Compounding Interest

DAYS360 Days Difference Based on 360-day Year

FV Future Value

IRR Internal Rate of Return

NPV Net Present Value

PERS Periods of Annuity (with/without Prepayment)
PMT Payment of Annuity (with/without Prepayment)
PV Present Value (with/without Prepayment)
RATE Rate of Annuity (with/without Prepayment)
SIMPINT Simple Interest



Class Statistics

#EXTENSION Templates

StatisticsLibrary  Enables access to the associated Code templates
from any embed point throughout the application. It
also adds the appropriate procedure prototypes to
the application’s MAP and adds appropriate library
entries to the application’s project.

#CODE Templates

FACTORIAL Factorial of a Number

FREQUENCY Frequency Count of an Item in a Set

LOWERQUARTILE
Lower Quartile Value of a Set

MEAN Mean of a Set
MEDIAN Median of a Set
MIDRANGE Midrange of a Set
MODE Mode of a Set

PERCENTILE pth Percentile Value of a Set

RANGEOFSET Range of a Set

r'VALUE Linear Regression Correlation Coefficient
SS Sum of Squares

SSxy Sum of Squares for X andY

ST1 Student’s t (single mean)

SDEVIATION Standard Deviation of a Set
SUMM Summation of a Set
UPPERQUARTILE Upper Quartile Value of a Set

VARIANCE Variance of a Set
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Registering the Template Classes

To use the Finance Code templates, register the FINANCE.TPL file in the in
the Clarion Template Registry. To use the Business Statistics Code
Templates, register the STATISTC.TPL file. Both files are installed in the
.\TEMPLATE subdirectory.

These template classes are automatically registered when you install the
Business Math Libraryvith the setup program. However, should you need to
re-register the templates for any reason, here are the steps to follow.

O To register the business math template classes:

7. Choosesetup O Template Registry from the Clarion Environment
menubar.

N

In theTemplate Registry dialog, press thRegister button.

3. IntheTemplate File dialog, select the FINANCE.TPL file in the
.\TEMPLATE subdirectory, then presx.

4. In theTemplate Registry dialog, press thRegister button.

5. IntheTemplate File dialog, select the STATISTC.TPL file in the
.\TEMPLATE subdirectory, then press.

6. IntheTemplate Registry dialog, press th€lose button.

Note:  You may register either of these template classes individually.
That is, you may register only the Finance Class or only the
Business Statistics Class.
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Adding Extension Templates to Your Application

Once the template classes have been registered, you should add the busines:

& math extensions to your application’s Global Extensions. This enables access
to the associated Code templates from any embed point throughout the
application. It also adds the appropriate procedure prototypes to the
application’s MAP and adds appropriate library entries to the application’s
project.

0 To add the business math extension templates to an application:
Load the application into Clarion.

In theApplication Tree dialog, press th&lobal button.

In theGlobal Properties dialog, press thExtensions button.

AW NN

In theExtensions and Control Templates  dialog, press thimsert
button.

W

In theSelect Extension dialog, highlight theClarion Finance Library
extension, and press tBelect button.

6. In theExtensions and Control Templates  dialog, press thimsert
button.

7. IntheSelect Extension dialog, highlight theClarion Business Statistics
Library extension, and press tBelect button.

g. In theExtensions and Control Templates  dialog, pres©K.
¢. In theGlobal Properties dialog, pres®K.
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Embedding Code Templates in Your Application

Once the templates are registered and the extension template is added to the
application’s global extensions, the Code templates are available from any
embed point in the application.

0 To embed a Code template in your application:

7. In any dialog that has one (eg. Procedure Properties, List Properties),
press th&mbeds button.

TheEmbedded Source dialog appears. THembedded Source dialog
is also accessible from the popup menus associated with procedures,
windows, and controls.

2. Highlight an embed point and press binsert button.

TheSelect Embed Type dialog appears. From here you can see the
registered template classes, including Class Finance and Class Statistics.

3. Highlight the desired Code template (eg. PV), and presselbet
button.

ThePrompts for ... dialog appears.

4. Fillin the prompts according to the instructions, then presSkhe
button.
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Finance Code Templates

Code templates generate executable code. Their purpose is to make
customization—adding embedded source code fragments that do exactly
what you want—easier. Each Code template has one well-defined task. For
example, the APR Code template calculates an annual percentage rate, and

nothing more. Typically, Code templates have a dialog box with options and
instructions.

Tip:  Pressing the ellipsis (...) button in the Prompts for ... dialog
opens the Select Field dialog where you may choose the label
of a data dictionary field or memory variable for the

corresponding prompt, or you may define new fields or
variables as needed.

AMORTIZE

This Code template generates code to call the AMORTIZE procedure.
AMORTIZE calculates which portion of a loan payment, or payments,
constitutes interest and which portion constitutes repayment of the principal
amount borrowed. The procedure also calculates the remaining loan balance
after the payment or payments are applied.

The template prompts for the following parameters:

Current Balance The label of a variable containing the amount of the
current loan balance.

Rate (Periodic) The label of a variable containing the amount of the
periodic interest ratapplied for a single period.
Periodic interest rate may be calculated as:

PeriodicRate = AnnuallnterestRate / (PeriodsPerYear * 100)
ActualRate = PeriodicRate * TotalPeriods



Payment The label of a variable containing the amount of the
desired payment (a negative number).

Number of Payments
The label of a variable containing the amount of the
number of payments to amortize.

Principal The label of a DECIMAL variable to receive the
portion of the payment(s) applied to pay back the
loan (a negative number).

Interest The label of a DECIMAL variable to receive the
portion of the payment(s) applied towards loan
interest (a negative number).

Ending Balance The label of a DECIMAL variable to receive the
remaining loan balance.

Display Return Values
Checking this box generates a DISPLAY statement
for each of the return values.

Example code generated by the AMORTIZE Code template:

AMORTIZE(Balance,PeriodicRate,Payment,TotalPeriods, |
PrincipalAmount, InterestAmount,EndingBalance)
DISPLAY(?PrincipalAmount)

DISPLAY(?InterestAmount)

DISPLAY(?EndingBalance)
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APR

This Code template generates code to call the APR procedure. APR
determines the effective annual rate of interest based upon the contracted
interest rate and the number of compounding periods per year. The
contracted interest rate is a “non-compounded annual interest rate.”

The template prompts for the following parameters:

Rate The label of a variable containing the amount of the
contractednterest rate.

Periods The label of a variable containing the amount of the
number of compounding periods per yeatr.

Annual Percentage Rate
The label of a DECIMAL variable to receive the
calculated annual percentage rate.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the APR Code template:

AnnualRate = APR(RealRate,PeriodsPerYear)
DISPLAY(?AnnualRate)
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COMPINT

This Code template generates code to call the COMPINT procedure.
COMPINT computes total interest based on a principal amount, an applied
interest rate, plus the number of compounding periods. The computed
amount includes the original principal plus the compound interest earned.

The template prompts for the following parameters:

Principal The label of a variable containing the amount of the
beginning balance, initial deposit, or loan.

Rate (Applied)  The label of a variable containing the amount of the
applied interest ratéor the given time frame.
Applied interest rate may be calculated as:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)
AppliedRate = PeriodicRate * TotalPeriods

Periods The label of a variable containing the number of
compounding periods per year.

Ending Balance The label of a DECIMAL variable to receive the
new balance.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the COMPINT Code template:

CompoundInterestAmount = COMPINT(Principal,ActualRate,TotalPeriods)
DISPLAY(?CompoundInterestAmount)
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CONTINT

This Code template generates code to call the CONTINT procedure.
CONTINT computes total continuously compounded interest based on a
principal amount and an applied interest rate. The returned ending balance
includes the original principal plus the interest earned.

The template prompts for the following parameters:

Principal The label of a variable containing the amount of the
beginning balance, initial deposit, or loan.

Rate (Applied)  The label of a variable containing the amount of the
applied interest ratdor the given time frame.
Applied interest rate may be calculated as:

PeriodicRate = AnnuallInterestRate / (PeriodsPerYear * 100)
ActualRate = PeriodicRate * TotalPeriods

Ending Balance The label of a DECIMAL variable to receive the
new balance.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the CONTINT Code template:

ContinuousInterestAmount = CONTINT(Principal,ActualRate)
DISPLAY(?ContinuousInterestAmount)
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DAY S360

This Code template generates code to call the DAYS360 procedure.

DAY S360 determines the number of days difference between a beginning
date and an ending date, based on a 360-day year (30 day month). Both date
parameters MUST contain Clarion standard date values.

The template prompts for the following parameters:

Start Date The label of a variable containing the beginning
date.
End Date The label of a variable containing the ending date.

Number of Days The label of a DECIMAL variable to receive the
difference between the start and end dates.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the DAYS360 Code template:

NumberOfDays = DAYS360(BeginningDate,EndingDate)
DISPLAY(?NumberOfDays)
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FV

This Code template generates code to call the FV procedure or the PREFV
procedure. Both procedures determine the future value of an initial amount
plus an income stream. The income stream is defined by the total number of
periods, the periodic interest rate, and a payment amount.

The template prompts for the following parameters:

Present Value The label of a variable containing the present value
of the investment.

Periods The label of a variable containing the number of
periods in which a cash flow occurred.
Rate (Periodic)  The label of a variable containing theriodic
interest rate.Periodic rate may be calculated as:
PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Payment The label of a variable containing the periodic
payment amount (optional).
Future Value The label of a DECIMAL variable to receive the

calculated future value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Beginning of Periods
Checking this box generates a call to PREFV.
PREFV assumes payments are made at the
beginning of the compounding period and calculates
interest accordingly.

Example code generated by the FV Code template:

FutureValue = FV(PresentValue,TotalPeriods,PeriodicRate,Payment)
DISPLAY(?FutureValue)
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IRR

This Code template generates code to call the IRR procedure. IRR
determines the internal rate of return on an investment. The result is
computed by determining the rate that equates the present value of future
cash flows to the cost of the initial investment.

The template prompts for the following parameters:

Investment The label of a variable containing the initial cost of
the investment (a negative number).
Cash Flows The label of a single dimensioned DECIMAL array

containing values in the amount of monies paid out
and received during discrete accounting periods.

Periods The label of a single dimensioned DECIMAL array
containing period numbers identifying the discrete
accounting period in which a corresponding cash
flow occurred.The last element in this array MUST
contain a zero to terminate the IRR analysis.

Rate (Periodic)  The label of a variable containing the desired
periodicrate of return.

Rate of Return The label of a DECIMAL variable to receive the
calculated internal rate of return.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the IRR Code template:

InternalRateOfReturn = IRR(InvestmentAmount,CashFlows, |
CashFlowPeriods,PeriodicRate)
DISPLAY(?InternalRateOfReturn)
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NPV

This Code template generates code to call the NPV procedure. NPV
determines the present value of future returns, discounted at the marginal
cost of capital minus the cost of the investmantgstment

The template prompts for the following parameters:

Investment The label of a variable containing the initial cost of
the investment (a negative number).
Cash Flows The label of a single dimensioned DECIMAL array

containing values in the amount of monies paid out
and received during discrete accounting periods.

Periods The label of a single dimensioned DECIMAL array
containing period numbers identifying the discrete
accounting period in which a corresponding cash
flow occurred.The last element in this array MUST
contain a zero to terminate the IRR analysis.

Rate (Periodic)  The label of a variable containing the desired
periodicrate of return.

Net Present Value The label of a DECIMAL variable to receive the
calculated net present value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the NPV Code template:

NetPresentValue = NPV(InvestmentAmount,CashFlows, |
CashFlowPeriods,PeriodicRate)
DISPLAY(?NetPresentValue)
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PERS

This Code template generates code to call the PERS procedure or the
PREPERS procedure. Both procedures determine the number of periods
required to reach a desired future value based upon a starting amount, a
periodic interest rate, and a periodic payment.

The template prompts for the following parameters:

Present Value The label of a variable containing the present value
of the investment.

Rate (Periodic)  The label of a variable containing theriodic
interest rate.Periodic rate may be calculated as:
PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Payment The label of a variable containing the periodic
payment amount (optional).
Future Value The label of a variable containing the desired or

targeted future value of the investment.

Number of PeriodsThe label of a DECIMAL variable to receive the
calculated number of periods.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Beginning of Periods
Checking this box generates a call to PREPERS.
PREPERS assumes payments are made at the
beginning of the compounding period and calculates
interest accordingly.

Example code generated by the PERS Code template:

TotalPeriods = PERS(PresentValue,PeriodicRate,Payment,FutureValue)
DISPLAY(?TotalPeriods)
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PMT

This Code template generates code to call the PMT procedure or the
PREPMT procedure. Both procedures determine the periodic payment
required to reach a desired future value based upon a starting amount, a total
number of periods, and a periodic interest rate.

The template prompts for the following parameters:

Present Value The label of a variable containing the present value
of the investment.

Periods The label of a variable containing the number of
periods in which a payment is made.

Rate (Periodic)  The label of a variable containing tperiodicrate
of return. Periodic rate may be calculated as:

PeriodicRate = AnnuallInterestRate / (PeriodsPerYear * 100)

Future Value The label of a variable containing the desired or
targeted future value of the investment.

Payment Amount The label of a DECIMAL variable to receive the
calculated payment amount.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Beginning of Periods
Checking this box generates a call to PREPMT.
PREPMT assumes payments are made at the
beginning of the compounding period and calculates
interest accordingly.

Example code generated by the PMT Code template:

Payment = PMT(PresentValue,TotalPeriods,PeriodicRate,FutureValue)
DISPLAY(?Payment)
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PV

This Code template generates code to call the PV procedure or the PREPV
procedure. Both procedures determine the present value required today to
reach a desired future value based upon the total number of periods, a
periodic interest rate, and a periodic payment amount.

The template prompts for the following parameters:

Periods The label of a variable containing the number of
periods in which a payment is made.

Rate (Periodic)  The label of a variable containing theriodicrate
of return. Periodic rate may be calculated as:

PeriodicRate = AnnualInterestRate / (PeriodsPerYear * 100)

Payment The label of a variable containing the periodic
payment amount (optional).
Future Value The label of a variable containing the desired or

targeted future value of the investment.

Present Value The label of a DECIMAL variable to receive the
calculated present value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Beginning of Periods
Checking this box generates a call to PREPV.
PREPV assumes payments are made at the
beginning of the compounding period and calculates
interest accordingly.

Example code generated by the PV Code template:

PresentValue = PV(TotalPeriods,PeriodicRate,Payment,FutureValue)
DISPLAY(?PresentValue)
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RATE

This Code template generates code to call the RATE procedure or the
PRERATE procedure. Both procedures determine the periodic interest rate
required to reach a desired future value based upon a starting amount, the
total number of periods, and a payment amount.

The template prompts for the following parameters:

Present Value The label of a variable containing the present value
of the investment.

Periods The label of a variable containing the number of
periods in which a payment is made.

Payment The label of a variable containing the periodic
payment amount (optional).

Future Value The label of a variable containing the desired or

targeted future value of the investment.

Rate (Periodic)  The label of a DECIMAL variable to receive the
calculated periodic rate.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Beginning of Periods
Checking this box generates a call to PRERATE.
PRERATE assumes payments are made at the
beginning of the compounding period and calculates
interest accordingly.

Example code generated by the RATE Code template:

PeriodicRate = RATE(PresentValue,TotalPeriods,Payment,FutureValue)
DISPLAY(?PeriodicRate)
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SIMPINT

This Code template generates code to call the SIMPINT procedure.
SIMPINT determines an interest amount based solely on a given amount and
the simple interest rate.

The template prompts for the following parameters:

Principal The label of a variable containing the beginning
balance, initial deposit, or loan.

Rate (Applied)  The label of a variable containing the simple or
contract interest rate.

Simple Interest Amount
The label of a DECIMAL variable to receive the
calculated simple interest amount.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the SIMPINT Code template:

SimpleInterestAmount = SIMPINT(Principal,ActualRate)
DISPLAY(?SimplelnterestAmount)
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Business Statistics Code Templates

Code templates generate executable code. Their purpose is to make
customization—adding embedded source code fragments that do exactly
what you want—easier. Each Code template has one well-defined task. For
example, the FACTORIAL Code template calculates a factorial, and nothing
more. Typically, Code templates have a dialog box with options and
instructions.

Tip:  Pressing the ellipsis (...) button opens the Select Field dialog
where you may choose the label of a data dictionary field or
memory variable for the corresponding prompt, or you may
define new fields or variables as needed.

FACTORIAL

This Code template generates code to call the FACTORIAL procedure.
FACTORIAL implements the standard factorial formula. For example, if the
number provided is 5 then the procedure returns the value of: (1 x 2 x 3 x4 x
5) = 120.

The template prompts for the following parameters:

Number The label of a variable containing the number to
factorialize.

Factorial Result The label of a REAL variable to receive the
calculated factorial amount.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the FACTORIAL Code template:

FactorialOfN = FACTORIAL(N)
DISPLAY(?FactorialOfN)
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FREQUENCY

This Code template generates code to call the FREQUENCY procedure.
FREQUENCY counts the number of instances of a numeric value in a
numeric set.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to search.

Search Value The label of a variable containing the particular
value to count.

Frequency Count The label of a REAL variable to receive the number
of instances counted.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the FREQUENCY Code template:

FrequencyOfX = FREQUENCY(StatSetX,SearchValue)
DISPLAY(?Frequency0fX)
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LOWERQUARTILE

This Code template generates code to call the LOWERQUARTILE
procedure. LOWERQUARTILE returns the median of the lower half of an
ordered numeric data set. In other words, it returns a value such that at most
25% of a numeric set’s values are less than the computed value, and at most
75% of the set’s values are greater than the computed value.

In general, the LOWERQUARTILE procedure is only meaningful when the
number of elements in the data set is large (ie. greater than 20). See also
PERCENTILEandUPPERQUARTILE.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Lower Quartile Value

The label of a REAL variable to receive the
calculated value.

Display Return Value

Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the LOWERQUARTILE Code template:

LowerQuartileOfSet = LOWERQUARTILE(StatSetX)
DISPLAY(?LowerQuartileOfSet)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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MEAN

This Code template generates code to call the MEAN procedure. MEAN
computes the arithmetic average of a set. The arithmetic average is the sum
of a set’s values divided by the number of elements in the set. For example, if
the set contains 5 values: [1,2,3,4,5] then the mean is (1+2+3+4+5) / 5 = 3.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Mean Value The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the MEAN Code template:

MeanValue = MEAN(StatSetX)
DISPLAY(?MeanValue)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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MEDIAN

This Code template generates code to call the MEDIAN procedure.

MEDIAN returns the value which occurs in the middle when all of the data

is in (sorted) order from low to high, or the mean of the two data values
which are nearest the middle. For example, given the data set: [1,2,3,4,5] the
median is 3, or given the data set: [1,2,4,5] the medianis (2 +4)/2 = 3.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Median Value The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the MEDIAN Code template:

MedianValue = MEDIAN(StatSetX)
DISPLAY(?MedianValue)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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MIDRANGE

This Code template generates code to call the MIDRANGE procedure.
MIDRANGE computes the mean of the smallest and largest values in a data
set. For example, given the data set: [1,2,3,4,5] the midrange is (1 +5) /2 =
3.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Midrange Value The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the MIDRANGE Code template:

MidrangeValue = MIDRANGE(StatSetX)
DISPLAY(?MidrangeValue)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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MODE

This Code template generates code to call the MODE procedure. MODE
identifies the value(s) that occurs most often in a numeric set and returns the
number of times it occurs. For example, given the data set: [5,5,7,7,9] the
returned mode count is 2 and the Mode Set QUEUE would contain two
separate entries: 5 and 7.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Mode Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
receives the value or values that occur most often in
the data set.

Mode Frequency Count
The label of a REAL variable to receive the
calculated value.

Display Return Value

Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the MODE Code template:

ModeCount = MODE(StatSetX,ModeSet)
DISPLAY(?ModeCount)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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PERCENTILE

This Code template generates code to call the PERCENTILE procedure.
PERCENTILE Returns a value that divides an ordered numeric data set into
two portions of specified relative size. In other words, PERCENTILE
computes a value such that at most pth% of the set’s values are less than the
amount, and at most 100 - pth% of the set’s values are greater than the
amount. For example, given the data set: [1,2,3,4,5,6], the 50th Percentile
value is 3.5. See alddPPERQUARTILEABndLOWERQUARTILE

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Percentile The label of a variable containing the division point
expressed as a percentage.

Percentile Value The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the PERCENTILE Code template:

Percentile = PERCENTILE(StatSetX,PercentileOfSet)
DISPLAY(?Percentile)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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RANGEOFSET

This Code template generates code to call the RANGEOFSET procedure.
RANGEOFSET Returns the difference between the largest and smallest
values in a numeric set. For example, given the data set: [1,2,3,4,5], the
rangeis (5-1)=4.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Range Value The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the RANGEOFSET Code template:

RangeO0fSet = RANGEOFSET(StatSetX)
DISPLAY(?Range0fSet)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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r'VALUE

This Code template generates code to call the RVALUE procedure. RVALUE
Returns the correlation coefficient of the linear relationship between the
paired data points in the data set.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first two component
fields are REAL. The first component of the
QUEUE comprises the set of X values to analyze.
The second component of the QUEUE comprises
the set of Y values to analyze. The two components
are treated as x-y coordinate pairs.

Mean of X Data The label of a variable containing the average of the
X values (optional).

Mean of Y Data The label of a variable containing the average of the
Y values (optional).

Correlation Coefficient
The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the r'VALUE Code template:

CorrelationCoefficient = RVALUE(StatSetX)
DISPLAY(?CorrelationCoefficient)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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SDEVIATION

This Code template generates code to call the SDEVIATIONP procedure or
the SDEVIATIONS procedure. SDEVIATIONP computes the standard
deviation of arentire population SDEVIATIONS computes the standard
deviation of gpopulation sample

The template prompts for the following parameters:

Type Choose ‘Sample’ or ‘Population.’ ‘Sample’ is the
default.
Data Set The label of a QUEUE whose first component field

is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Mean of Data Set The label of a variable containing the average of the
set’s values (optional).

Standard Deviation
The label of a REAL variable to receive the
calculated value.

Display Return Value

Example code generated by the SDEVIATION Code template:

StandardDeviation = SDEVIATIONP(StatSetX,MeanValue)
DISPLAY(?StandardDeviation)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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SS

This Code template generates code to call the SS procedure. SS returns the
sum of the squared differences between each data set value and the data set

mean.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Mean of Data Set The label of a variable containing the average of the
set’s values (optional).

Sum of Squares Value
The label of a REAL variable to receive the

calculated value.

Display Return Value
Checking this box generates a DISPLAY statement

for the return value.
Example code generated by the SS Code template:
SumO0fSquaresForX = SS(StatSetX)
DISPLAY (?SumOfSquaresForX)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is

unchanged.
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SSxy

This Code template generates code to call the SSXY procedure. SSXY
returns the sum of the products of the differences between each data point
and its associated (either X or Y) mean value.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first two component
fields are REAL. The first component of the
QUEUE comprises the set of X values to analyze.
The second component of the QUEUE comprises
the set of Y values to analyze. The two components
are treated as x-y coordinate pairs.

Mean of X Data The label of a variable containing the average of the
X values (optional).

Mean of Y Data The label of a variable containing the average of the
Y values (optional).

Sum of Squares for X and Y
The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the SSxy Code template:

SumOfSquaresForXandY = SSXY(StatSetXY)
DISPLAY(?SumOfSquaresForXandY)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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ST1

This Code template generates code to call the ST1 procedure. ST1 Returns
the Student’s t value for a given data set and hypothesized mean value.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Hypothesized Mean Value
The label of a REAL variable containing a
hypothesized mean value associated with the
statistical test.

Student’s t Value The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the ST1 Code template:

StudentsT = ST1(StatSetX,HypothesisMeanValue)
DISPLAY(?StudentsT)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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SUMM

This Code template generates code to call the SUMM procedure. SUMM
computes the sum of all of a data set’s values.

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Summation Value The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the SUMM Code template:

SummationValue = SUMM(StatSetX)
DISPLAY(?SummationValue)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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UPPERQUARTILE

This Code template generates code to call the UPPERQUARTILE
procedure. UPPERQUARTILE returns the median of the upper half of an
ordered numeric data set. In other words, it returns a value such that at most
75% of a numeric set’s values are less than the computed value, and at most
25% of the set’s values are greater than the computed value.

In general, the UPPERQUARTILE procedure is only meaningful when the
number of elements in the data set is large (ie. greater than 20). See also
PERCENTILEandLOWERQUARTILE

The template prompts for the following parameters:

Data Set The label of a QUEUE whose first component field
is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Upper Quartile Value

The label of a REAL variable to receive the
calculated value.

Display Return Value

Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the UPPERQUARTILE Code template:

UpperQuartileOfSet = UPPERQUARTILE(StatSetX)
DISPLAY(?UpperQuartileOfSet)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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VARIANCE

This Code template generates code to call the VARIANCEP procedure or the
VARIANCES procedure. VARIANCEP computes the variance oératire
population VARIANCES computes the variance opapulation sample

The template prompts for the following parameters:

Type Choose ‘Sample’ or ‘Population.’ ‘Sample’ is the
default.
Data Set The label of a QUEUE whose first component field

is a REAL. This first component of the QUEUE
comprises the numeric data set to analyze.

Mean of Data Set The label of a variable containing the average of the
set’s values (optional).

Variance of Set The label of a REAL variable to receive the
calculated value.

Display Return Value
Checking this box generates a DISPLAY statement
for the return value.

Example code generated by the VARIANCE Code template:

VarianceOfSample = VARIANCES(StatSetX)
DISPLAY(?VarianceOfSample)

Note: The passed data set does not have to be sorted. The
procedure copies the passed set. The passed data set is
unchanged.
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5 - BUsSINESS MATH ExXAMPLES

Overview

This chapter provides a look at the example application supplied with the
Clarion Business Math Library. The example application demonstrates a real
world implementation of many of the Business Math procedures. Some
implementations are done with Code templates and others are done by hand
code.

Exploring the Example Application

The example Business Math application is installed in
.\CLARIONS\EXAMPLES\BUSMATH. Files comprising the example are:

BUSMATH.APP  Application File
BUSMATH.DCT Dictionary File
BUSMATH.EXE Executable Program
BUSMATH.TPS Sample Data File

To run the example programpueLe-cLick on the BUSMATH.EXE file.
Look at the options under ti¥gance menu and thetatistics menu. You will
see the following business procedures:

Finance

Value of Money This procedure presents a time value of money
equation and solves for the variable you specify.
This solution is implemented with conditional hand-
coded calls to PV &PREPV, PERS & PREPERS,
RATE & PRERATE, PMT & PREPMT, and FV &
PREFV.

Interest Calculations
This procedure presents various types of interest
calculations including simple interest, compound
interest, continuously compounding interest, and
annual percentage rate (APR). This solution is
implemented using embedded Coded templates for
each calculation.



Loan Amortization

This procedure presents loan terms (principal
amount, interest rate, number of years, etc.) and
generates a loan payment schedule, breaking down
each payment into principal and interest
components. This solution is implemented with hand
coded repeating calls to the AMORTIZE procedure.

Cash Flow Analysis (Browselnvestments)

Statistics

This procedure presents calculates the internal rate
of return and the net present value of an initial
investment and its resulting income stream. This
solution is implemented with hand-coded
intitialization code followed by Code template calls
to the NPV (Net Present Value) and IRR (Internal
Rate of Return) procedures.

Linear Regression Analysis  (BrowseStatisticsPairedDataltems)

This procedure presents a linear regression analysis
of paired coordinates, calculating the correlation
coefficient and the sum of squares for the X
coordinate, the Y coordinate, and for both. This
solution is implemented with Code template calls to
procedures SS, SSXY, and to RVALUE.

Data Set Analysis (BrowseStatisticsSingleDataltems)

This procedure presents various statistical indicators
for a data set including mean, median, midrange,
mode, standard deviation, variance, etc. This
solution is implemented with Code template calls to
the respective statistical procedures.

Classroom Data Example

This procedure presents the same information as the
Data Set Analysis procedure as applied to a typical
classroom grade book. This solution is also
implemented with Code template calls to the
respective statistical procedures.
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6 - DICTIONARY SYNCHRONIZER

Overview

The Dictionary Synchronizer synchronizes the open Clarion data dictionary
with another Clarion data dictionary (*.DCT), a Clarion text dictionary
(*.TXD), or a non-Clarion database such as Scalable SQL, ORACLE,
MSSQL, or Btrieve.

This synchronization process saves time in several development contexts:
developing new applications to serve legacy databases, updating existing
applications to conform to a modified database, and sharing application
development among several developers with incremental modifications to the
database definition.

What the Synchronizer Does

Generally

Generally speaking, the Dictionary Synchronizer

automates the conversion of existing data between different versions of
your software;

automates the synchronization of the “master” data dictionary or
database with other project data dictionaries and databases and vice
versa,;

creates a complete Clarion data dictionary, including relationships, from
an existing database (SQL, Btrieve, etc.) in a single pass.

Specifically

More specifically, the Dictionary Synchronizer

compares a Clarion data dictionary with another Clarion data dictionary
or with a database (SQL or Btrieve) to identify any differences between
them,

resolves the differences (with your interactive input, or according to a
prior synchronization) by proposing changes to the synchronized (target)
dictionary or database,

validates the proposed changes,

backs up the synchronized (target) dictionary or data definition (Btrieve
or Scalable .ddf) files,



« implements the proposed changes directly to the target dictionary (.dct,
.txd, or .ddf), or generates an SQL script to implement the new SQL
database,

» generates a Clarion program to implement the proposed changes to any
existing data,

* saves pertinent information about the process for subsequent reuse.

This aids team development by automating the synchronization of a “master”
dictionary or database with other project dictionaries and databases. It lets
you automatically convert or upgrade existing data to higher or later versions
of your software, which is a major benefit to both team and individual
developers. Finally, the power of Dictionary Synchronizer applies not only

to Clarion data dictionaries, but also to non-Clarion file systems and
databases such as Oracle, MSSQL, Scalable SQL, Btrieve, etc., so you can
create complete Clarion data dictionaries from existing databases in a single
pass.

Synchronizer Servers

The Dictionary Synchronizer uses Synchronizer Servers to access data
dictionaries and databases. A Synchronizer Server is a .dll that
communicates with a database or file system such as ORACLE, MSSQL,
Btrieve, etc.

Generally speaking, the Synchronizer Server does two things:

» During the dictionary comparison stage, it queries the dictionary or
database and collects a complete, current description of the database’s
files or tables, keys, views, relationships, objects, and properties.

« During the implementation stage, it generates and optionally executes
the programs and database commands necessary to carry out any
proposed changes.

There is a built in Synchronizer Server for Clarion data dictionaries, plus
several separate Synchronizer Servers for various SQL and Btrieve
databases. The Clarion Dictionary server handles all Clarion data
dictionaries (regardless of the file driver), and need not be registered.

To register a Synchronizer Server, simply register the corresponding file
driver with the Database Driver Registry. &arion’s Development
Environment—Database Driver RegisimytheUser’s Guidefor more
information.

Tip: Each Synchronizer Server calls its corresponding database
driver to collect information from the backend database.
Therefore, you can enable database driver logging to trace the
Synchronizer Server calls. See  Debugging File I/O in the
Database Drivers Handbook .



Running the Synchronizer

To run the Dictionary Synchronizer, first, be sure to register the appropriate
database driver (s&ynchronizer Servefer more information). Next, open
your Clarion data dictionary, then press 8yachronize button. This starts

the Synchronizer Wizard which leads you step-by-step through the
synchronization process. The process requires that you

» identify theotherdictionary or database with which to synchronize,

Tip:  To synchronize an SQL database, you must have read
privileges for the SQL database’s system tables—except for
security or access tables (user ids, passwords, privileges, etc.)

» specify dictionary to synchronize (the target dictionary),

» tell the synchronizewhatto synchronize (all files or some subset of
files),

» tell the synchronizemow to matctiiles, fields, keys, and relationships
(by name, by order, manually, or the same as the last time you
synchronized these two dictionaries),

» tell the synchronizeinow to resolve differencdmtween the dictionaries
(add, change, delete, ignore, etc.).



Dictionary Synchronizer Tutorial

This tutorial introduces you to the Clarion Dictionary Synchronizer. It takes
you through all the steps needed to synchronize two databases—hboth the
data and the data definitions (.dct, .ddf, or SQL script).

This synchronization process saves time in several development contexts:
developing new applications to serve legacy databases, updating existing
applications to conform to a modified database, and sharing application
development among several developers with incremental modifications to the
database definition.

Tutorial Objectives

This tutorial introduces you to the Clarion Dictionary Synchronizer. When
you have finished the tutorial you should be able to

* Consolidate two Clarion data dictionaries

* Run the Synchronizer Wizard

» Convert existing data to a new format

» Create and review a Dictionary Synchronizer log

» Create a Clarion Data Dictionary from a Btrieve or SQL database

Note:  To complete the tutorial you will need a copy of the files from
the Clarion ..\Examples\Tutor\ folder. Please copy the files
(excluding the \Debugger folder) to a separate folder called
\SyncTutr.

Consolidate Two Clarion Data Dictionaries

In a team development environment, the Dictionary Synchronizer automates
the synchronization of the “master” dictionary or database with other project
dictionaries and databases.

This section of the tutorial shows how to consolidate two similar but
different Clarion data dictionaries into a single dictionary. In this example,
the \Tutorial.dct represents the “master” dictionary and the Qwktutor.dct
represents another dictionary used by the development team. The two
dictionaries must be consolidated into a single dictionary that all team
members can use to continue to develop their application components.

By using the Dictionary Synchronizer to update the Qwktutor.dct (as
opposed to simply replacing it with a copy of the Tutorial.dct), you are able
to see exactly which dictionary items changed and you can intelligently
manage those changes; if both dictionaries have changed, you can



incorporate the changes frdyothdictionaries by synchronizing each
dictionary with the other; and finally, the Dictionary Synchronizer can
generate a Clarion program to convert your existing data to the new format.

Note:  Whenever you consolidate two Clarion dictionaries into a
single dictionary, you risk damaging the relationship between
the replaced dictionary and its corresponding applications,
unless you first export those applications to text (. TXA) format.
Using Version Control accomplishes this without the need of
explicitly creating a . TXA file, but this tutorial shows you how
to accomplish the same purpose without Version Control.

Make a Tutorial. TXA File

Make a Tutorial. TXA file that you can use to create a Tutorial.app that will
work with the consolidated dictionary.

Starting Point:
The Clarion5\Synctutr\Tutorial.app file should be open.

7. ChooseFile O ExportText , then press th®ave button to create
Tutorial.txa.

2. Press th®K button to close the \SyncTutr\Tutorial.app.

This makes the \SyncTutr folder the current working directory. This has
the benefit of making it the default folder for file selections and for
creating new files such as new .TXDs and new .DCTs.

Run the Synchronizer Wizard

The Synchronizer Wizard leads you step-by-step through the synchronization
process. The wizard lets you select the Synchronizer Server, the data
dictionaries, the dictionary to synchronize (identify source and target), and
set rules for matching items (files, fields, keys, etc.) between the dictionaries.

7. OpenQwktutor.dct

Every synchronization requires an open Clarion data dictionary
(although the dictionary may be a newly created one that is completely

empty).

Tip:  When synchronizing two Clarion data dictionaries, it doesn't
matter which dictionary you open first.

2. Press th&ynchronize button to start the Synchronizer Wizard (save the
changes).

3. Move thePrompt Detail slider to theMore position.



Select the Synchronizer Mode

7. cLick on theNext > button to start a new synchronization.
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Tip:  This page lets you rerun a prior synchronization.

Tip:  This page lets you generate a data conversion program
without modifying a data dictionary.

Select the Synchronizer Server

The Clarion Dictionary Server is the defa@yfichronize With ) server. A
Synchronizer Server is a .dll that lets the Dictionary Synchronizer access a
Clarion data dictionary or a database/file system such as ORACLE, MSSQL,
Btrieve, etc. The Clarion Dictionary server handles all Clarion data
dictionaries (regardless of the file driver).

Select the Other Clarion Dictionary

7. Press the ellipsis (...) button to select the “other” database or dictionary
with the Windows file dialog.

Note: If you choose an SQL or Btrieve Synchronizer Server, the
Synchronizer Wizard prompts you for the logon information
needed to connect to the SQL database or for the folder
containing the Btrieve .DDF files.

2. Select the Tutorial.dct, then press @pen button.

Set the Synchronizer Log File

The Synchronizer saves details about each synchronzation so you can
automatically repeat a synchronization as often as you need to. You can use
theLog Synchronization To field to name the log file that stores the
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synchronization information. The default log pathname is
.\currentdirectoryicurrentdictionarylog. For now, simply accept the default

pathname.
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3. cLick on theNext button to continue.

Set the Dictionary to Synchronize (source and target)

/.

cLick on theFrom ..\Tutorial.dct To Qwktutor.dct  radio button to make
Qwktutor.dct the target dictionary.

The Dictionary Synchronizer only modifies the target dictionary. Specify
which dictionary is the source and which is the targetimkinG the
appropriate radio button.
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The warning is simply a reminder that for any applications that use a
dictionary that will be replaced (copied over), you should export those
applications to text (.txa) format before you replace (copy over) the
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dictionary. A .txa is not necessary if you are simply synchronizing two
dictionaries, both of which will survive the synchronization.

2. cLick on theNext button to continue.

Select the Source Files to Synchronize

Select the files, views, and tables within the Clarion data dictionary to
include in the synchronization process. The Synchronizer Wizard provides
two file lists for the dictionary: on the left is a list of fileet synchronized

and on the right is a list of files synchronize. Depending on the database
server, the list may show filenames, table names, owner names, etc.

7. cLick on the> button to select the Customer fdad related files
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2. cLick on theNext button.
3. cLick on the>> button to move all the files from the left to the right.




This synchronize all file from Tutorial. DCT to QwkTutor.DCT.
3. cLick on theNext button to continue.

Set the Synchronizer Options

7. Clear theGenerate Data Conversion Program  box.

The Dictionary Synchronizer options control how the Synchronizer
beginsthe synchronization. You may change these settings later on in the
process (in th&ynchronize Dictionaries  dialog). Sedictionary

Synchronizer Optionfr more information on these settings.

Tip:  This page lets you request a data conversion program to
convert existing data to the new format.
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Tip:  The Matchings button sets rules for matching dictionary items.
The default rules match primarily on file and field names.

2. cLick on theFinish button to accept the defaults and continue.

Synchronize Dictionaries Dialog

When you “finish” thesynchronizer Wizard , it loads, analyzes, and compares
the two dictionaries, then opens #achronize Dictionaries  dialog where
you complete the synchronization process.

The Synchronize Dictionaries  dialog compares the two data dictionaries, item
by item and lets you resolve any differences between them.
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7. cuck theDictionaryitem (first item in the list) to select it.
Actions you apply to the selected item cascade to all its children.

The Synchronize Dictionaries dialog uses a “file centric” hierarchical
list to compare the dictionaries. Beneath each item in the liaijato
nests the item’s properties and components (files, fields, keys,
relationships, and aliases).

The Synchronize Dictionaries dialog usegolor to provide information
about the synchronization process:

Blue
indicates no action is applied, and the item is either different
than its matching item or it has no matching item.

Black
indicates an action is applied and the resulting target item is
valid, or no action is applied but none is needed because the
items already match and the target item is valid.

Red
indicates an action is applied and the resulting target item is not
valid—the target does not support the applied property. Red may
also indicate an invalid condition in the source dictionary—you
can clean up the source dictionary and resynchronize, or you can
ignore the invalid item and complete the current
synchronization.

Gray
The item is not supported by the target dictionary.

Tip: Use the navigation buttons and the corresponding navigation
menu items to quickly locate new, changed, or invalid
dictionary components.
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TheSynchronize Dictionaries dialog usesction indicators to show the
action applied to each item. Action indicators are at the left side of the
Destination (target) column. The question ma 7 ) indicates no
decision as yet.

Tip:  Aqgray action indicator indicates a cascaded (or inherited)
action—the action was originally applied to a parent (full color
indicator) and the child has inherited the action (gray
indicator).

Choosesynchronize O Copy to from the menu to apply the action to the
selected items.

The action cascades to all children of the selected item—that is, to all
items in the dictionary.

When you selecatopy to , the Action Indicator changes to a right arrow
(=) for matched items, and to an exclamation pc ¥ )(for
unmatched items.
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The right arrow =) indicates the synchronizer wdbpy the item’s
propertiesfrom the source to the target.

The exclamation poin ¥ ) indicates the synchronizer wi¢jnorethe
suggested action for unmatched items. This is becausedhe action
only changes existing itensthe target dictionary—it does not add new
items.

Chooseedit 0 Undo from the menu to undo thaopy to action.

The Action Indicator reverts to the question m¢ ? Y — indicating no
decision.

Tip:  Undo may be applied multiple times. It undoes actions in LIFO
(Last In First Out) order.

RIGHT-cLIck theDictionaryitem (first item in the list), then chooserge
Into from the popup menu.



You can use either tr&nchronize menu or the popup menu to apply
synchronizer actions.
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When vou seleatierge Into , the Action Indicator changes to a right
arrow (==) for matched items, and to a plus si # J for unmatched
items. A multi-item indicator on a parent ite+z) indicates different
actions for different children. For example, a file may contain both
matching fields (right arrow) and new fields (plus sign).

The right arrow =) indicates the synchronizer wilbpy the item’s
propertiesfrom the source to the target.

The plus sign &) indicates the synchronizer wdlld the marked items
to the target dictionary. This is becausenkeye Into action not only
changes existing items in the target dictionary, it atds items

Tip:  Aqgray action indicator indicates a cascaded (or inherited)
action—the action was originally applied to a parent (full color
indicator) and the child has inherited the action (gray
indicator).

Press thek button to complete the synchronization and update the
Qwktutor.dct.

The Dictionary Editor dialog shows the updated Qwktutor.dct.
Press th1E button to save the Qwktutor.dct.

The Qwktutor.dct now matches the Tutorial.dct.

Press thelose button to close the Qwktutor.dct.

This Qwktutor.dct now contains all the same information (properties,
files, fields, and relationships) as the Tutorial.dct; however, these two
.dct files are not identical. The Qwktutor.dct will work with the
Qwktutor.app, and the Tutorial.dct will work with the Tutorial.app, but
the converse is not true—the dictionaries are not interchangeable
because their internal file, field, and key numbers may be different.



Remake the Tutorial.app File

Starting Point:
The Clarion environment should be open.

7. ChooseFile O New O Application .

2. Select Tutorial.app from the file list, clear thee Quick Start box, then
press th&ave button.

3. Press theres button when prompted ®Replace existing file? .
This opens thépplication Properties  dialog.

4. Press th®ictionary File ellipsis button (...) to select the updated
Qwktutor.dct.

5. Clear theApplication Wizard box, then press theK button.
This opens th@pplication Tree dialog.

6. ChooseFile O Import Text , selecfTutorial.txafrom the list, then press
the Open button.

7. Press th®&eplace All button when prompted férocedure name
clash.

NOTE: An Error Editor dialog warns you that the . TXA specifies a
different dictionary than the application. Since we just
synchronized the two DCT files, this warning can be safely
ignored.

g. Press th€lose button to ignore the warning.

You can now make and run the Tutorial application using the
synchronized Qwktutor.dct, and you can make and run the Qwktutor
application with the same Qwktutor.dct!

Summary

When you replace a data dictionary, you must take the following steps to
preserve the internal relationships between the application and the data
dictionary: first, create a text application file (.TXA), then update the data
dictionary, finally create a new application (.(APP) from the text application
file (TXA).

By using the Dictionary Synchronizer to update the Qwktutor.dct (as
opposed to simply replacing it with a copy of the Tutorial.dct), you are able

to see exactly which items changed and you can intelligently manage those
changes; if both dictionaries have changed, you can incorporate the changes
from bothdictionaries by synchronizing each dictionary with the other;

finally, the Dictionary Synchronizer can generate a Clarion program to
convert your existing data to the new data format.



Review Dictionary Synchronizer Log

The Dictionary Synchronizer creates a log to help with the debugging
process and to allow batch synchronizations Bsgeh Synchronizatiorfer
more information).

For every synchronization, the Dictionary Synchronizer creates a log file
with the pathname you specify. This log serves two purposes: it can be used
to rerun a synchronization in batch mode Bath Synchronizatiojsand

it should be submitted with any bug reports along with the synchronized data
dictionaries to aid in the debugging process.

The synchronization from the first part of this tutorial created a log file
.ASyncTutn\Qwktutor.log. If you browse this file you will see the following:

CMD(DCT(Clarion Dictionary-Qwktutor.dct))
CMD(DCT(Clarion Dictionary-C:\SyncTutr\tutorial.dct))
CMD(MATCH_Files(MatchByName))
CMD(MATCH_Fields(MatchByName))
CMD(MATCH_Keys(MatchByComponent))
CMD(MATCH_Alias(MatchByName))

CMD(SortFiles(TRUE))

CMD(SortFields(FALSE))

CMD(SortKeys(FALSE))

CMD(Hide(TRUE))

CMD(Convert(TRUE))

CMD(AutoCorrect(FALSE))

CMD(CWSource(FALSE))

CMD(StopAfterMatch(FALSE))
CMD(StopBeforeLastCmd(TRUE))

FILTER(CLARION)

Add ,FuliCluster ,Customer

END_FILTER

FILTER(OTHER)

Add ,FullCluster ,Customer

END_FILTER

CMD(OP_Copy (FALSE,Dictionary,C:\SyncTutr\tutorial.dct,0bject))
CMD(EVENT(Undo))
CMD(OP_Merge(FALSE,Dictionary,C:\SyncTutr\tutorial.dct,0bject))
CMD(EVENT(0K))

Note:  For each synchronization that fails, the Clarion environment
tries to create a log called C5log.txt in the current directory.
Please submit this log, the synlog.txt file, and the
synchronized data dictionaries and with your bug reports.

Tip: Each Synchronizer Server (Oracle, MSSQL, Pervasive, etc.)
calls the corresponding database driver to collect information
from the database. Therefore, you can also enable database
driver logging to trace the Synchronizer Server calls. See
Debugging and Tracing File I/O in the Programmer’s Guide .



Convert Existing Data to New Format

The Dictionary Synchronizer optionally generates a Clarion program to
convert existing data to the new format.

Starting Point:
Open the \Synctutr\Tutorial.dct with the Clarion environment.

Add a Field to the Tutorial Dictionary

/.

S T L I

RIGHT-cLIck the Customer file, then chooBelds/Keys from the popup
menu.

Select thd-irstNamefield, then press thiasert button.

In theField Name field, typeMiddleNamethen press thek button.
Press th€ancel button to stop inserting fields.

Press th€lose button to close theields/Keys dialog.

Press th1g button to save the Tutorial.dct.

Synchronize the Qwktutor Dictionary

Z.
5.

Press th&ynchronize button to start the Synchronizer Wizard.
Press th@lext button to start a new synchronization.

Press the ellipsis (...) button to select the Qwktutor.dct, then predk the
button.

cLick on theNext button to continue.
cLick on theNext button to make Qwktutor.dct the target dictionary.

Set Options to Generate Conversion Program

A W A b N N

Make sure th&enerate Data Conversion Program  box is checked.
cLick on theNext button to continue.

cLick on the> button to select all the Tutorial.dct files.

cLick on theNext button to continue.

cLick on the> button to select all the Qwktutor.dct files.

cLick on theFinish button to open theynchronize Dictionaries  dialog.

Finish the Synchronization and Generate the Program

/.

In theSynchronize Dictionaries ~ dialog,RiGHT-cLick theDictionaryitem
(first item in the list), then choogeld to from the popup menu.

This adds all new items (MiddleName field) to the Qwktutor.dct.



2.

5.

Press thek button to complete the synchronization, update the
Qwktutor.dct,and generate the data conversion program

The Synchronizer generates the conversion program components into the
working directory (c:\SyncTutr). The conversion program consists of the
following components:

Cbhecvt___ l.clw ife declarations, procedure definitions, field assignments
Convert.clw program map, class declarations, initialization
Convert.prj project file to compile and link the program

Press th&lose button to close the Tutorial.dct.

Make and Run the Conversion Program

/.

2.

Open the Convert.prj (choosé#e O Open, selectProject (*.prj) from
theFiles of type drop list, themousLe-cLick Convert.prj.

Press th1ﬁ button to make and run the conversion program.

The conversion program lets you select the specific data files to convert
to the new format. The conversion program optionally backs up the files
you select to the backup folder you specify.
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The conversion program handles new files as well as changed files. This
gives you the framework to create and prime new files or to split one file
into two new related files. You can edit the C5cvt____1.clw source code
to prime records and make custom field assignments as needed.

Press th@roceed button to convert the Customer file, or press the
Cancel button to abort the conversion.



Create Btrieve (or SQL) Database from a Clarion Dictionary

The Dictionary Synchronizer can create an entire Data Dictionary, including
relationships, from an existing database in a single pass. Conversely, it can
create a database from a Clarion Data Dictionary. This part of the tutorial
shows you how to create a database from a Clarion Data Dictionary.

In the SQL case the Synchronizer generates a SQL script you can run to
create the database; in the Btrieve case, the Synchronizer actually creates the
ddf files that define the database.

Everything you need to complete this part of the tutorial using
Btrieve comes on your CD.

If you have Windows NT or Netware 3.12, then you can also
complete this section using Scalable SQLwith only the
components on your CD.

You can apply this part of the tutorial to your preferred SQL
database (MSSQL, Oracle, SQLAnywhere, or AS/400) by
replacing the Btrieve references with corresponding
operations for you SQL server. However, these SQL databases
require components that are not on your CD.

Create a Btrieve Database Definition

Starting Point:
The \SyncTutr\Tutorial.dct is open and the Btrieve database
driver is registered.

7. Press th&ynchronize button to start the Synchronizer Wizard.
2. cuick on theNext > button to start a new synchronization.
3. ChooseBtrievefrom theSynchronize With drop list.
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Set the Btrieve DDF Destination Folder

/.

Press th&elect other dictionary  ellipsis button (...) to select the folder
that will contain the Btrieve data definition files (.DDF).

This opens th&elect Dictionary dialog (a Windows file dialog).

In the SQL case, specify the connection information irHibs String,
User Name, and Password fields, then press thek button.

In theFile name field, typedummy.ddfthen press theK button.
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This sets the folder name that will contain the Btrieve data definition
files (.DDF). Alternatively, you may select an existing .DDF file in the
destination folder, or simply type the pathname to use.

3. cLick on theNext button to continue.

Set the Synchronizer Source and Target

/.

2.

cLick on theFrom .\Tutorial.dct To \SYNCTUTR\ radio button to make
\SyncTutr the target folder for the .DDF files.

Because there is no Btrieve database in the \SyncTutr folder, only one
radio button is enabled.

cLick on theNext button to continue.

Set the Synchronizer Options

3.

cLick on theNext button to accept the default synchronizer options and
continue.

Set the Files to Synchronize

4.

S

cLick on the>> button to include all the Tutorial.dct files for
synchronization.

cLick on theNext button to continue.
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6. cLick on theFinish button to open th8ynchronize Dictionaries
dialog.

Add the .Dct Information to the .DDF Files

7. In theSynchronize Dictionaries dialog,ricHT-cLIck theDictionaryitem
(first item in the list), then choosgerge Into from the popup menu.

The Action Indicator changes to a plus si 4 ) for all items. The plus
sign (4 ) indicates the synchronizer wdtld the marked itents the
target database.
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5. Press thek button to complete the synchronization and create the
Btrieve database definition.

In the Btrieve case, the Synchronizer writes .ddf files to the path you
specified.

Tip:  Inthe SQL case, the Synchronizer writes an SQL script (an .sql
file instead of a .dct or .ddf file). The Synchronizer prompts you
for the pathname of the script file. Type  Tutorial.sql in the
Filename field of the Windows save file dialog.
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The script (..\Synctutr\tutorial.sql) looks something like the
following:

CREATE TABLE "Customer"(

"CustNumber"” NUMBER(10,0),

"Company" CHAR(20),

"FirstName" CHAR(20),

"LastName" CHAR(20),

"Address" CHAR(20),

"City" CHAR(20),

"State™ CHAR(2) DEFAULT ('""'FL''"),

CHECK("State™ IN ('AL', 'MS', 'FL', 'GA', 'LA', 'SC")),

"ZipCode" NUMBER(10,0),

CONSTRAINT "KeyCustNumber" UNIQUE ("CustNumber™));
CREATE INDEX "KeyCompany™ ON "Customer"("Company");
CREATE INDEX "KeyZipCode"™ ON "Customer"("ZipCode");

CREATE TABLE "Orders"(

"CustNumber"” NUMBER(10,0),

"OrderNumber" NUMBER(5,0),

"InvoiceAmount" DECIMAL(%C,2),

"OrderDate™ NUMBER(10,0) DEFAULT (sysdate),

"OrderNote" CHAR(80),

CONSTRAINT "KeyOrderNumber™ PRIMARY KEY ("OrderNumber™));
CREATE INDEX "KeyCustNumber™ ON "Orders"("CustNumber");

CREATE TABLE "Detail"(

"OrderNumber" NUMBER(5,0),

"ProdNumber" NUMBER(5,0),

"Quantity™ NUMBER(5,0),

"ProdAmount" DECIMAL(%C,2),

"TaxRate™ DECIMAL(%C,2));
CREATE INDEX "KeyProdNumber™ ON "Detail"("ProdNumber");
CREATE INDEX "KeyOrderNumber"™ ON "Detail"("OrderNumber");

CREATE TABLE "Products"(

"ProdNumber" NUMBER(5,0),

"ProdDesc" CHAR(25),

"ProdAmount"™ DECIMAL(%C,2),

"TaxRate" DECIMAL(%C,2),

CONSTRAINT "KeyProdNumber™ PRIMARY KEY ("ProdNumber™));
CREATE INDEX "KeyProdDesc™ ON "Products"("ProdDesc");

CREATE TABLE "Phones"(
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"CustNumber" DECIMAL(%C,0),
"Area"™ NUMBER(10,0),
"Phone" NUMBER(10,0),
"Description” CHAR(20));
CREATE INDEX "KeyCustNumberl" ON "Phones"("CustNumber");

ALTER TABLE "Orders"™ ADD(
CONSTRAINT "KeyCustNumberl™ FOREIGN KEY ("CustNumber'")
REFERENCES "Customer"("CustNumber™));

ALTER TABLE "Detail"™ ADD(
CONSTRAINT "KeyOrderNumberl™ FOREIGN KEY ("OrderNumber")
REFERENCES "Orders"("OrderNumber"));

ALTER TABLE "Detail"™ ADD(
CONSTRAINT "KeyProdNumberl" FOREIGN KEY ("ProdNumber")
REFERENCES "Products"("ProdNumber™));



Create a Clarion Data Dictionary from an SQL Database

The Dictionary Synchronizer can create an entire Data Dictionary from an
existing database in a single pass. Conversely, it can create a database from
Clarion Data Dictionary. This part of the tutorial shows you how to create a
Clarion Data Dictionary from an existing Oracle database.

Tip:  To synchronize an SQL database, you must have read
privileges for the database system tables—except for security
or access tables (user ids, passwords, privileges, etc.)

Tip: If you do not have access to an Oracle database, you can
substitute another SQL database and driver instead (AS/400,
MSSQL, Scalable SQL, SQLAnywhere, or ODBC datasource).

Create an Empty Dictionary

QAW

Starting Point:
The Clarion Environment is open, the Oracle database driver is
registered, and the Oracle database is started.

ChooseFile O New O Dictionary .

This opens the Windows fildialog.

In theFile name field, type OraDemo, then press thave button.
This opens th®ictionary dialog to the empty data dictionary.
Press th1E button to save the empty OraDemo.dct.

Press th&ynchronize button to start the Synchronizer Wizard.
cLick on theNext > button to start a new synchronziation.
ChooseOraclefrom theSynchronize With  drop list.

Select the Oracle Database

7.
2.

Press the ellipsis button to select the Oracle database.

Specify the connection information in tHest String, User Name, and
Password fields, then press th@K button.

This tutorial uses the Oracle Demo database supplied with Personal
Oracle. The host is local (2:), the Username is DEMO, and the Password
is DEMO.

Tip:  The host for later versions of Personal Oracle (7.3 and 8) is
blank (not 2:).
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The default database filter excludes system tables from the

synchronization process. Generally your applications do not need access
to system tables.
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3. cLick on theNext button to continue.

Set the Synchronizer Source and Target

7. cLick on theFrom ..Demo@2 To ..\OraDemo.dct radio button to make
OraDemo.dct the target dictionary.

2. cLick on theNext button to continue.

3. cLick on theNext button to accept the synchronizer options and
continue.

Select the Tables to Synchronize

7. cLick on theNext button to select files and continue.

2. cLick on DEMO.CUSTOMER, thenLick on the> button to select the
Customer table and all related tables.
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3.

4.

cLick on theFinish button to continue.
The synchronizer collects information from the Demo database.

In theSynchronize Dictionaries  dialog,RricHT-cLick theDictionaryitem
(first item in the list), then choosgerge Into from the popup menu.
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The Action Indicator changes to a plus si 4 ) for all items. The plus
sign (4 ) indicates the synchronizer watd the marked itents the
target data dictionary.

5. Press thek button to complete the synchronization and complete the
OraDemo.dct dictionary.

The Dictionary dialog shows the completed OraDemo.dct dictionary,
including file relationships.
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6. Press th€lose button to close and save the OraDemo.dct file.

7. Run the Application Wizard against the OraDemo.dct file to create a
complete application to access the Oracle database.



Synchronizer Wizard

To run the Synchronizer Wizard, open your Clarion data dictionary, then
press the Synchronize button. This starts the Synchronizer Wizard which
leads you step-by-step through the synchronization process. This process
requires that you

» identify the appropriate Synchronizer Server,
» identify the other dictionary or database with which to synchronize,

» identify the synchronizer file which contains information about the prior
synchroniztion of these two dictionaries,

» specify the dictionary to synchronize (identify source and target),

» identify what portion of the dictionaries to synchronize (all files or some
subset of files),

» tell the synchronizer how to identify matching files, fields, keys, and
aliases (by name, by order, manually, or by history)

Starting the Synchronizer

To run the Synchronizer Wizard, open your Clarion data dictionary, then
press the Synchronize button.

Every synchronization requires an open Clarion data dictionary (although the
dictionary may be a newly created one that is completely empty).

Tip:  When synchronizing two Clarion data dictionaries, it doesn't
matter which dictionary you open.

Select the Synchronizer Mode

¥
F.‘Ii Laimci “oreiworors Rlade
G Sut M § o hiiviasn

Biri gt

© R Pustinsd B posbwirsa ety

[ D Coswsion Prguss ik

|.'i-l-ﬂ'| e Hap




Start New Synchronization
Select this option to run the Synchronizer in interactive mode.

Rerun Previous Synchronization
Select this option to run the Synchronizer in a controlled batch
mode using input saved from a prior synchronization.

Generate Conversion Program Only
Check this box to generate a conversion program without
updating .dct or .ddf files.

Next
Press this button to proceed to the next Wizard page.

Select the Other Dictionary
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Synchronize With

Choose the Synchronizer Server from the drop list.

The Dictionary Synchronizer uses Synchronizer Servers to
access data dictionaries and databases. A Synchronizer Server is
a .dll that communicates with a database or file system such as
ORACLE, MSSQL, Btrieve, etc.

There is a built in Synchronizer Server for Clarion data
dictionaries, plus several separate Synchronizer Servers for SQL
and Btrieve databases. The Clarion Dictionary server handles all
Clarion data dictionaries (regardless of the file driver), and need
not be registered.

To register a Synchronizer Server, simply register the
corresponding file driver with the Database Driver Registry. See
Clarion’s Development Environment—Database Driver Registry
in theUser’s Guidefor more information.



Select other dictionary
Press the ellipsis button to select the “other” database or
dictionary with the Windows file dialog. If the data dictionary
resides in several files (such as a set of Btrieve .DDFs), then
select the directory that contains the definition files.

For SQL databases (such as ORACLE, SQLAnywhere, or
MSSQL ), the Synchronizer Wizard prompts you for the logon
information needed to connect to the SQL database.

Tip:  To synchronize an SQL database, you must have read
privileges for the SQL database’s system tables—except for
security or access tables (user ids, passwords, privileges, etc.)

Log Synchronization To
The Previous Synchronization log (*.log) stores information
about the synchronization of two particular dictionaries.
Specifically, it stores the files to synchronize from the source
dictionary, the files to synchronize from the target dictionary,
and a list of matching items (files, fields, keys, and aliases)
between the two dictionaries.

If you wish to save the synchronization information, or if you
wish to reuse the information from a prior synchronization, you
may specify a filename for the Previous Synchronization log.

Press the ellipsis button to select a Previous Synchronization log
with the Windows file dialog, or type the Previous
Synchronization log pathname.

Previous
Press this button to return to the prior Wizard page.

Cancel
Press this button to abandon the synchronization.

Set the Dictionary to Synchronize (source and target)
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Directions

The Dictionary Synchronizer never modifies the source
dictionary; it only modifies the target dictionary.

Specify whether the open data dictionary is the source or the
target bycLicking the appropriate radio button.

The warning is simply a reminder that for any applications that use a
dictionary that will be replaced (copied over), you should export those
applications to text (.txa) format before you replace (copy over) the
dictionary. A .txa is not necessary if you are simply synchronizing two
dictionaries, both of which will survive the synchronization.

Set the Synchronizer Options

These wizard synchronizer options operate exactly the same as the global
synchronizer options described in ietionary Synchronizer Options

section. Changing the settings here automatically updates the global settings
and vice versa. See thectionary Synchronizer Optiorsection for more
information on these prompts.

cLick on theMatchings button to tell the synchronizer how to match files,
fields, keys, and aliases between the two dictionaries.

Tip: Proper matching of dictionary items is essential to producing
a useful synchronization.
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Set Automatic Matching Rules

Proper matching of dictionary items is essential to produce a useful
synchronization. The synchronizer provides a range of automatic, intelligent



matching choices, which you can combine with manual matchings to quickly
and accurately match your dictionary items.

Any items the synchronizer cannot match automatically are flagged within
the Synchronize Dictionaries  dialog so you can manually match them. See
Synchronize Dictionaries Dialoigr more information.

Historically
The synchronizer matches the items based on the Previous
Synchronization log you specified earlier. This choice is
disabled if you specified a new Previous Synchronization log or
no Previous Synchronization log.

By Name Only
The synchronizer matches the items based on their labels and
external names.

By Order Only
The synchronizer matches the items based on the order they
appear in the two dictionaries.

This option is not available for SQL databases.

By Component Only
The synchronizer matches keys based on the number and labels
or external names of the key components.

This option is not available for SQL databases.
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Note:  The availability of the matching rules depends on the
particular database server.

Manually
The synchronizer does not match items. You must match the
items with theSynchronize Dictionaries  dialog.



cLick on theOK button to return to the Options page, tleeiek on theNext
button to continue.

Note:  Pressing the finish button at this point matches the
dictionaries according to these settings. For any manually
matched items, all sub-items are matched using these
settings. For example, if you match a file manually, all its fields
are matched by name if By Name Only is specified.

Specify Files or Tables to Synchronize

Select which files, views, and tables within the Clarion data dictionary to
include in the synchronization process. The Synchronizer Wizard provides
two file lists for the data dictionary: on the left is a list of fihed

synchronized and on the right is a list of fitesynchronize. Depending on

the database server, the list may show filenames, table names, owner names.
etc.

It is to your advantage to include as few files as possible in the
synchronization process because fewer files results in a faster process.

> Press this button to move the highlighted éifed all related files
and aliasego theFiles to Synchronize list. Alternatively,
DOUBLE-CLICK the file to synchronize.

>> Press this button to mowad! the files to theFiles to
Synchronize list.

< Press this button to move the highlighted §ited all related files
to theFiles not Synchronized list.

<< Press this button to mowad! the files to theFiles not
Synchronized list.

Clustering
This option is only available if you chosmulti-File Import . It
determines whether related files move together as a group.

None
Select this to manipulate all files individually.

Partial
Select this to treat files with a two-way relationship as a single
entity—move one, move all. Files with a one-way relationship
are moved individually.

Full
Select this to treat files with any relationship as a single entity—
move one, move all.



Tip:  The Synchronizer Wizard lists the files in the order specified
on the Options page, that is, alphabetically or according to
the source dictionary.

Next
cLick on theNext button to select which files within the other
database/dictionary to include in the synchronization process.
This page works exactly like the previous file selection page,
with one exception: if the other dictionary is a not a Clarion
dictionary, loading and updating the file list takes significantly
longer than for a Clarion dictionary.

Finish
Selecting the files to synchronize enablesrih&sh button.
TheFinish button completes the wizard and opens the
Synchronize Dictionaries  dialog, which does the item by item
comparison, identifies and (interactively) resolves any
differences between the data dictionaries.

TheFinish button does not implement changes to the target
dictionary, it simply starts the comparison process.



Synchronize Dictionaries Dialog

Overview

When you “finish” theSynchronizer Wizard , it opens theynchronize
Dictionaries dialog.

The Synchronize Dictionaries ~ dialog compares the two data dictionaries, item
by item and lets you resolve any differences between them. It validates the
proposed changes, then generates all the source code, scripts, and data
definitions required to implement the changes. Finally, it gives you the
opportunity to review and edit the generated source code or SQL scripts.

The Synchronize Dictionaries  dialog uses a “file centric” hierarchical list to
present the comparison. That is, beneath each file in the listyritt@onize
Dictionaries dialog nests the file’s properties and components (fields, keys,
relationships, and aliases). Beneath each item in the listyithi@onize
Dictionaries dialog nests that item’s respective properties and components.

Tip: cLick on the plus (+) sign to expand a list item;  ctick on the
minus (-) sign to contract an item.

For every file, field, key, relationship, alias, and property in the list, the
Synchronize Dictionaries ~ dialog shows the value from each database or
dictionary, plus status indicators to show whether the values are different,
and how the difference is resolved (for example, ignore the difference, copy
from source to target, delete item from target, not yet resolved, etc.).
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The Synchronize Dictionaries ~ dialog either dims or omits database properties
the target database/dictionary does not support, depending on the settings in
the Synchronizer Options  dialog (seéictionary Synchronizer Optiois

Generally, follow these steps to synchronize the dictionaries:

7. Configure theSynchronize Dictionaries dialog to sort dictionary items
according to your preferences—alphabetically or according to the source
dictionary (use th&iew menu).

2. Navigate to each unmatched item and make sure each one is properly
matched to the corresponding item in the other dictionary by selecting a
matching option from theynchronize menu or the popurIGHT-cLICK)
menu. Items may be left unmatched if there is no corresponding item in
the other dictionary.

3. Navigate to each difference and resolve it by selecting an option from
the Synchronize menu or the popumIGHT-cLICK) menu.

4. Press thek button.

Configuring the Synchronize Dictionaries Dialog

By default, theSynchronize Dictionaries dialog displays files, fields, and
keys in the order specified in tBgnchronizer Options  dialog. You can

also set default colors and other behaviors withdfa®g (sedictionary
Synchronizer Optio)sHowever, you can reset the various sort orders (files,
fields, keys) at any time with théew menu.

Status Indicators

TheSynchronize Dictionaries dialog uses status indicators as well as color
to provide information about the current synchronization process.

Status Indicators

Status indicators are in the right-most column of the list. Status indicators
include:

* 32-bit only. This indicates the file’s record buffer exceeds 64k
bytes making the file unsuitable for 16-bit applications.

» File Structure (field order) changed. This indicates a field’s
position has changed within the target dictionary. This indicator
is especially useful when fields are sorted alphabetically and
their physical order is not readily visible.

1= Invalid proposal below. This indicates there is an invalid
proposal further down in the hierarchy. Expand the tree or use
the navigation controls to find the violation.



@ Invalid proposal. This indicates the proposed change cannot be
accepted by the target server and disable®kbutton. For
example, number of characters not valid for current data type.

RIGHT-cLICK 0N this icon then choo$asplay Validation Error  to
see an explanation of the violation.

Note:  If you have elected to resolve conflicts automatically (see
Dictionary Synchronizer Options ) and the conflict can be
resolved automatically, then this status indicator is not set!

4= Warning below. This indicates there is an unsupported proposal
further down in the hierarchy. Expand the tree or use the
navigation controls to find the warning.

Warning. This indicates the proposed change is not supported by
the target server, but can be ignored. This does not disable the
OK button. For example, the backend does not support a
ValidityCheck of BOOLEAN.

List Item Colors

Color indicators include:

Blue
indicates no action is applied, and the item is either different
than its matching item or it has no matching item.

Black
indicates an action is applied and the resulting target item is
valid, or no action is applied but none is needed because the
items match and the target item is valid.

Red
indicates an action is applied and the resulting target item is not
valid—the target does not support the applied property. You must
resolve the invalid proposal before you can complete the
synchronization.

Gray
The item is not supported by the target dictionary.

Action Indicator Colors

A full color action indicator indicates the action was applied directly to the
dictionary item. A gray action indicator indicates a cascaded (or inherited)
action—the action was originally applied to a parent (full color indicator)
and the child has inherited the action (gray indicator).



Navigating the Synchronizer Tree

The Synchronizer provides the following navigation aids to let you quickly
identify and resolve differences between the two data dictionaries:

Go to the previous difference—automatically expands the list as
required. Alternatively chooggdit O Previous Difference .

Go to the next difference—automatically expands the list as
required. Alternatively chooggdit 0 Next Difference .

Go to the previous invalid proposal—automatically expands the
list as required. Alternatively choog&eit O Previous Invalid
Proposal .

Go to the next invalid proposal—automatically expands the list
as required. Alternatively choogeit 0 Next Invalid Proposal .

Tip: Use the navigation buttons and the corresponding navigation
menu items to quickly locate new, changed, or invalid
dictionary components.

? Previous |? Hest |
%) Previous |@ Mext |

Matching Unmatched Items

TheSynchronize menu (and theicHT-cLick popup menu) contains all the
procedures needed to match items between the two dictionaries.

Match
Associates the selected item with an unmatched item in the other
dictionary. The Synchronizer moves the matched items onto the
same rOWRIGHT-CLICK Or presEscto abort the match.

Unmatch
This uncouples the selected items and moves them to separate
rows so they can be rematched. This is for items that were
matched inadvertently or which should not be matched.

Match by Name
Unmatches the selected item and rematches it by name.

Match by Order
Unmatches the selected item and rematches it by order of the
source dictionary.

Match by Component
Unmatches the selected key and rematches it based on
component fields.



Tip: DbrAG from a source column in one row and  prop 0N a target
column in another row to match the two items. If either item
was already matched, this operation first unmatches the
original match.

Tip: Relationships are matched automatically, based on the files
and keys the relationship uses.

Resolving Differences Between Dictionaries

All differences between source and target dictionaries can be resolved by
applying an appropriate operations to each item.Syfnehronize menu

(and therigHT-CcLICK popup menu) contains all the operations needed to
resolve differences between the two dictionaries.

TheSynchronize Dictionaries dialog uses action indicators to provide
information about the current synchronization process.

Synchronizrer Actions and Action Icons

Action icons are between the source and target columns of the list. Applying
an action to any item in the list affects the selected @&edhits childrenThe
action applied to an item cascades to any nested items. The primary item’s
action icon is in full color; the cascaded action indicators are gray.

Tip:  Choose Edit O Undo to undo the last action.

TheSynchronize Dictionaries dialog shows the proposed action for each
item in the list. The action icons are in the column between the two
dictionaries. Synchronizer actions and their corresponding action icons are:

Icon Menu Selection and &plandion of syntironizer action.

7 No decision. This is not a menu selection. It is the initial state of
the Synchronize Dictionaries dialog before any actions are
applied. This state does not change the target dictionary.

&= Addto
Add only. Adds the selected source dictionary items to the target
dictionary. This applies only to source items with no matching
target items. This action only adds new items in the target
dictionary.

== Copy to
Change only. Copies the properties of the selected items from
the source to the target. This action only affects matched items—
it ignores unmatched items. This action only changes existing
items in the target dictionary.




Tip:

A gray action indicator indicates a cascaded (or inherited)
action—the action was originally applied to a parent (full color
indicator) and the child has inherited the action (gray
indicator).

+* Merge into

Add and change. For matching items, this action copies
properties from source to target; it adds unmatched source items
to the target dictionary; it ignores any unmatched target items.
This action can add new items to, and change existing items in
the target dictionary. This action makes the target dictionary a
union of the source and target.

17 Replace

Tip:

Add, change, and delete. For matching items, this action copies
properties from source to target; it adds unmatched source items
to the target dictionary; itleletes unmatched target items.

This action can add new items to, change existing items in, and
delete items from the target dictionary. This action changes the
target item to exactly match the source item.

Delete from

Delete only. Deletes the selected items from the target
dictionary. This applies only to target items with no matching
source items.

Ignore Difference
Ignore. Ignore the selected items. This action does not change
the target dictionary.

Set to Default

Parent. Applies the parent’s action to the selected items. This
action is available only if you have previously changed a child’s
default operation.

Choose Edit O Undo to undo the last menu selection.
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Resolving Invalid Proposals

Invalid proposed changes to the target dictionary can be resolved in two
ways: from within the Synchronizer and from outside the synchronizer.

Within the Synchronizer, choo®gsplay Validation Error  from the menu to
find out exactly what the problem Bisplay Validation Error

Provides information about the nature of the invalid proposal—describes
why it is invalid.

If you don'’t need the offending item in the target dictionary/database, you
can proceed with the synchronization by unmatching the kemr{cLick

the item then choogdgnMatch from the popup menu), then deleting it from
the targetricHT-cLick the item then choodeelete from the popup menu).

If you do need the item in the target, you may be able to resolve the violation
by changing the Synchronizer operation applied to the item. For example, if
you copied the item from the source to the target (you dbgseto from

the menu), then all properties of the source item (including any unsupported
properties) are applied to the target item, resulting in an invalid proposal.
Changing the operation from “copy” to “ignore” should resolve the problem
(rRigHT-cLICK the item then choodgnore Difference from the popup menu)
because the Synchronizer does not copy the source item properties to the
target item.

Alternatively, you may resolve the violation by cancelling the synchronizer
session, changing the offending data declaration in the source dictionary/
database, then resynchronizing.



Implementing the Changes

When you have matched all relevant database items, and resolved all
differences and invalid proposals in thgnchronize Dictionaries  dialog,
you can implement any proposed changes by pressir@xiteitton.

The Synchronizer creates the data conversion program, backs up the target
dictionary, and generates the new target dictinary or database definition in
the appropriate format—Clarion .DCT or .TXD file, Btrieve .DDF files, or
SQL script.

You may execute the SQL script, or you may save the script, optionally edit
it, and execute it later. The SQL script implements the new database
structure.

TheSynchronizer creates back up files by renaming the original target
file—Synchronizer changes the first position of the file extension to a ‘B.
So *.DCT is backed up to *.BCT, *.TXD is backed up to *.BXD, *.DDF is
backed up to *.BDF, etc.

Running the Conversion Program

When you check theenerate Data Conversion Program  box, the
Synchronizer generates the conversion program components into the
working directory. The conversion program lets you select the specific data
files to convert to the new format. The conversion program optionally backs
up the files you select to the backup folder you specify.
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The conversion program handles new files as well as changed files. This
gives you the framework to create and prime new files or to split one file into
two new related files. You can edit the C5cvt___1.clw source code to prime
records and make custom field assignments as needed.
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The conversion program consists of the following components:

Chevt_ l1.clw ife declarations, procedure definitions, field assignments
Convert.clw program map, class declarations, initialization
Convert.prj project file to compile and link the program

To make and run the conversion program, open the Convert.prj (dkieose
O Open, selectProject (*.prj) from theFiles of type drop list, themousLe-
cuick Convert.prj. Finally, press tfﬁ button to make and run the
conversion program.

Running the SQL Script

How you run the generated SQL script depends on the SQL backend. See
your SQL database documentation for instructions on storing and running
scripts.



Dictionary Synchronizer Options

The Dictionary Synchronizer is configurable. That is, to some extent you can
determine how the synchronizer looks and acts. The main synchronizer
elements you can configure are

» colors,
* sort sequences,
e automatic generation of data conversion program,

* automatic resolution of conflicts.
The default settings are suitable for many cases so you probably don’t need

to change these settings at first. However, at some point you may want to
change the default settings.

To reconfigure the synchronizer, cho@sup O Dictionary Synchronizer
Options .

Tip:  You can change many of these settings with the View menu
while the Synchronize Dictionaries dialog is open.
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Options

Sort files alphabetically
Checking this box displays files and aliases in alphabetical order
on theSynchronize Dictionaries  dialog. Clearing the box
displays them in the order they are defined in the source
database.

You may also specify the display order during synchronization
by choosingview O Sort files alphabetically

Sort fields alphabetically
Checking this box displays fields in alphabetical order on the
Synchronize Dictionaries  dialog. Clearing the box displays
them in the order they are defined in the source database.



You may also specify the display order during synchronization
by choosingview O Sort fields alphabetically

Sort keys alphabetically
Checking this box displays keys in alphabetical order on the
Synchronize Dictionaries  dialog. Clearing the box displays
them in the order they are defined in the source database.

You may also specify the display order during synchronization
by choosingview O Sort keys alphabetically

Create conversion program
Checking this box tells the synchronizer to automatically
generate a Clarion program to convert existing data to the new
format of the target database.

Note:  This box is disabled when the target is an SQL database,
because no separate conversion program is required. Rather,
the synchronizer automatically generates an SQL script to
change the database definition to the new format.

Hide unsupported attributes
Checking this box tells the synchronizer to hide (omitted from
the Synchronize Dictionaries  dialog) any attributes of the
database the synchronizer server does not support. Clearing the
box tells the synchronizer to display the unsupported attributes,
but as disabled (dimmed) items.

Correct validity violations automatically
Checking this box tells the synchronizer to automatically resolve
conflicts where possible. Clearing the box tells the synchronizer
to display the Invalid Proposal icon so you can resolve the
problem manually.

For example, a field data type is record picture, but the target
dictionary does not support record picture, so the synchronizer
automatically resolves the violation by applying the same
operation on record picture as on data type.

Note:  The synchronizer cannot automatically resolve some conflicts,
such as maximum number of MEMO fields exceeded.

Note:  If you have elected to resolve conflicts automatically and the
conflict can be resolved automatically, then the unresolved
difference status indicator in the Synchronize Dictionaries
dialog is not set!

Generate DBA instruction script
Checking this box tells the synchronizer generate instructions
for modifyingan existing SQL database. The instructions are an
approximation of the SQL needed to achieve the change.
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Colors

The Synchronize Dictionaries  dialog uses color to provide information
about the current synchronization process. You can use the default colors or
specify your own colors.

Select a synchronizer element in tements list box, thercLick on a color
selection box. The sample text shows you how the selected element will
appear in th&ynchronize Dictionaries  dialog.



Batch Synchronization

For every snchronization, the Dictionary Synchronizer creates a log called
dictionary.log in the current directory. This log serves two purposes: you can
use it to automatically rerun a synchronization, and you should submit it
with any bug reports along with the synchronized data dictionaries to aid in
the debugging process.

After you finish a synchronization (either successfully or unsuccessfully),
you can use this log file to automatically rerun the synchronization in batch
mode. This can save lots of time for large or repetitive synchronization tasks.

To Synchronize in batch mode:

/.

2.

Open the Clarion environment and close any application modal windows
(the Pick dialog, the Window Formatter, etc).

Run the Resync example program (..\Examples\Utility\Resync).

The program prompts you for the sycnronizer log file and the Clarion
dictionary that started the original synchronization—not necessarily the
source dictionary.

You may also supply these two pathnames as command line parameters
to the Resync program.

The Resync program starts the Synchronizer and repeats the steps
logged in thaictionary.log file.

Note: If you pressed OK or Cancel at the end of a synchronize, you
may want to delete those commands from the log file.
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7 - ToPSPEED VERSION CONTROL SYSTEM

Overview

What Is Version Control?

Software developers work with files all the time—source code files, project
files, executables, documentation files, etc. For many of thegdiles

tracking the changes as they are made is as important as protecting the files
themselves.

To track and protect data, workfiles are stored iarahive An archive can
contain multiple versions oevisionsof any type of workfile. The archive

also contains information about who changed the file, what the change was,
and when the change was made. This provides an evolutionary history of the
file's development, and the ability to intelligently revert to any prior version

of the file, or group of related files.

In addition to the archive, developers need an efficient, intelligent tool to
store and restore files to and from the archive, so they can concentrate on
programming while the tool maintains clean, uncluttered, and current
working directories with a minimum of developer effort. In the case of
multiple developers, the tool should provide a mechanism to maintain file
integrity so that only one developer is able to edit a file or portions of that
file at any one time.

Version Control System provides both the archives and the right tool for
managing them.

Terminology

This chapter uses the following concepts and terms:

archive
The file in which the Version Control System stores all
successive revisions of a workfile, including the current (or
“tip”) version. An archive contains information about each
revision, including when the file was modified, who modified it,
what each modification was, and the user ID of any user who has
locked it.

archive directory
A directory or set of directories where the Version Control
System stores its archive files.



change description
A change description is the text stored with each revision that
explains the changes made to it. You enter a change description
each time you check in a workfile.

lock
A lock is the mechanism Version Control System uses to prevent
multiple users from updating the same revision at the same time.
A workfile is writable only if you get it with a lock. Without a
lock, the workfile is opened in read-only mode.

revision
A Revision is an instance of a workfile stored in an archive.
initial revision
The oldest revision in an archive.
tip revision
The newest revision in an archive.
workfile
A file that you want to place under version control. Workfiles

can be any type of file, including source code files, Clarion .APP
files, documentation files, executables, graphic files, etc.

Version Control for all your Workfiles

Version Control System (VCS) lets you save and catalog incremental
versions ofall your critical development files, including (but not limited to)
APP, .DCT, .TPL, .TRF, .CLW, .PRJ, .ICO, .BMP, .EXE, .LIB, and .DLL.

Each revision is identified by date, time, author, and change statistics, plus a
user-supplied description of changes since the last revision.

Further, TopSpeed’s Version Control System lets you group together all the
specific file revisions that comprise milestones (Beta 2, Release 1.5, etc.) in
your project’s life cycle. This is accomplished with Version Labels that can
be applied to one or more files.

You can easily track the evolution of each individual development

component, as well as the entire project; and throughout the project, you can
instantly revert to any prior revision level, or version.

Team Development Facilities

In addition to intelligent version control, TopSpeed’s Version Control System
provides superior control mechanisms that make good programming
practices simple to implement.



Procedure-level locking
Allows you to share application files among multiple
developersThat is, specific procedures may be “owned” by one
developer so that no one else can change them. These procedures
are available in read-only mode to other developers, for review,
code generation, and testing of their own work.

File-level locking
Allows you to share other files, such as dictionaries and
libraries, among multiple developers .

In addition, Version Control System provides intelligent file retrieval—
retrieving a .PRJ or .APP file, for instance, automatically retrieves its
associated files (.DCT and .CLW).

Plus, an enhanced project definition file suppoustomintelligent file
retrieval from multiple archive directories to multiple working directories
with default lock settings for each file.

All within the Clarion Development Environment

Version Control System provides this rich set of version control and archive
management options directly from the Clarion development environment.
You can access all of the common version control procedures fromtilze
menu within the Clarion development environment.



Version Control Tutorial
In this section, you will learn how to:

= Create an archive.

» Check In revisions.

= Check Out files using procedure locks and file locks.
= Create a project definition file.

= Use the Utilities.

We will use the completed Clarion tutorial application for this tutorial. Since
these files are supplied at install in \CLARIONS\EXAMPLES\TUTOR you
may do this tutorial at any time. The tutorial assumes that no configuration
has been done for the Version Control environment. Any variances you
experience will likely be the result of site configuration that is not the same
as the install defaults, in which case we recommend reviewing the options in
the manual and coming to an understanding of how Version Control is set to
work for you.

Even if you've already used a version control product before, you should
still complete this tutorial or at least read through it. There are many features
unique to Clarion and they are highlighted in the tutorial.

The Archive Menu

The Version Control system adds#dmive menu to the Clarion environment.
This menu is dynamic; it changes based on whether files are open or not.
Begin by examining thechive menu when no files are open.

Starting Point:
The Clarion development environment should be open and the
Pick dialog closed.

7. Selectarchive (on the menu).
The following choices on the Archive menu.:
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These menu items are documented indbimg the Version Control System
section.



Configure Archive Directories

Create archives

The first step is to define the directories where archive files will be placed.
For this project we will use a local subdirectory under the working directory.

7. Use Windows Explorer or other tool to create the directory
\CLARIONS\EXAMPLES\TUTOR\ARCHIVE.

2. Selectarchive [ Configuration .
3. Navigate to th&CLARIONS\EXAMPLES\TUTOR\ARCHI\diectory.
4. PresstheAdd button.
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5. Presstheok button to save these configuration settings.

SeeConfiguring the Version Control Systéan specifics about the many
other configuration options of the VCS and set them to suit your needs
when using the VCS for live projects.

It is easiest to create archives when the files are closed.
Note:  Archive creation may be restricted if your site is using
security - talk with your team leader if you are unable to create
archives for the tutorial.

Place the APP under Version Control

7. Selectarchive [ ChecklIn.
TheSelect File to Check In - dialog opens.

2. Navigateto the\CLARIONS\EXAMPLES\TUTORIrectory.
The following APP files should display:
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This dialog allows multiple selections and two levels of filtering files.
Use therile Type filter to display files of a specific extensioYou can

also check thehow only files under Version Control ~ box to further limit the list
of files by displaying only those files that already have an archive. Do
not check this box when creating a new archive.

3. Selecttutorial.appandpresstheok button.

ThecheckIn List dialog opens. Of course, there’s only one file in the list.
The change description is filled in for you (it defaults to “Initial
Revision” when creating a new archive).
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&. Mark thebelete workfile button.

The recommended action after Check In is to delete the workfiles. This
prevents you from making modifications to the project outside of
version controlYou might want to leave read-only workfiles, for testing
or evaluation. You would use the last opti®gep writable workfile and lock

when you reach some milestone while working, and want to continue
working, but also want to save the project in its current state in the
version control system.
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Type As provided by TopSpee@udtheVersion Label entry box.

Version labels let you tag a revision number with a meaningful text
name. This is the preferred method for relating a release (e.g., Version
1.850) with a revision (e.g., 1.273). Version labels are especially
powerful as they can be applied to different revisions in different files,
linking together a set.

Using a version label is required to automatically move the templates
with the APP file The Check InTemplates option is enabled if a version
label is added and a template definition file is specified in your
configuration.

Pressthecheck In button to continue.
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In thecreate Archive dialog,highlight
\CLARIONS\EXAMPLES\TUTOR\ARCHI\AE the archive directory.

Type a description of the project/set of files.
Presstheok button.

After you create the archive and add a revision of the current state of the
APP, you are returned to Clarion.

Place the DCT under Version Control

Now we’ll create an archive for the dictionary. We will delete the dictionary
workfile also, but won't have to check it out unless we need to modify it
because a read-only copy is automatically retrieved when checking out the
APP.

7.
2.

SelectArchive [J Check In.

In theselect file to Check In - dialog,selectDictionary (*.DCT) in theFile Type
droplist.

Navigateto the\CLARIONS\EXAMPLES\TUTORlrectory.
Highlight tutorial.dct, andpresstheok button.



One of the reminder messages that assist in learning to use Version
Control appears. These reminders are enabled at installation and can be
disabled in the local Configuration.

Presstheok button to close the reminder screen.
In thecheck In List dialog,selectDelete workfile for theAiter Check In action .
Pressthecheck In button.

NN QW

In thecreate Archive dialog, highlight
\CLARIONS\EXAMPLES\TUTOR\ARCHI\AE the archive directory

¢. Type a description of the file, agtesstheok button.
This returns you to the Clarion development environment.

Retrieving Workfiles from Archives

Now we’ll check out the application.

7. Selectarchive [J Check Out to open theselect File to Check Out dialog .

This dialog is where you select the destination directory, and the file to
check out.
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2. SelectApplication (*.APP)in theFrile Type droplist.
3. Selectthetutorial.app.

4. Navigateso the CLARIONS\EXAMPLES\TUTORIirectory is the
Destination Directory

5. Presstheok button.



TheAPP File Check Out dialog allows you to specify which procedures you
will be able to modifyProcedures can move back and forth between the
Don'tLock andLock list boxes bypousLE-cLICKING ONn a procedure name, or
by selecting one or more files and pressing.ékie> or <<Don't Lock

buttons.

Note:  Global Properties for an application are treated like a
procedure—only one developer can modify them at a time.
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6. DOUBLE-cLICK on the three update procedures (UpdateCustomer,
UpdateOrder, and UpdateProduct).

This adds the procedures to thex list.
7. ChecktheLload Application after Check Out ~ bOX.
§. Pressthecheck Out button.

When the file has loaded, notice that most of the procedures are marked
[Read-Only].Only the three procedures that you locked are not marked
and those are the only three that can be edited. Go ahead and look
around. The [Read-Only] procedures cannot be accessed by many of the
pop-up menu options, and thee button is disabled on threocedure

Properties dialog.However, you can go into the window and embeds,
evaluate and even copy code for use. Global properties are similarly
protectedIf you press the Make button, the project will compile—you

can test your work.

¢. SelecttheUpdateCustomeprocedure and make a modification (arrange
the prompts and fields on the UpdateCustomer window).

70. Make and run the project again, notice your changes are implemented.
/7. Closethe application.



Archive Menu (with files open)

The Version Control System works to keep you focused on the task at hand,
developing your application. When one or more files are open, the VCS
menu changes to reflect specific Check In and Check Out options:

The first menu option becom&heckpoint for the active fileThis
allows you to update the archive with the current state of the file you are
editing without closing the file.

The second option becomBsvert for the active file. This option
overwrites your existing (open) file with the version of the file as you
last accessed it in the version control archifzgou had only checked
the file out then you will get the file as it was at that point, if you have
checkpointed it then you will get the file as of the last checkpoint.

Note: If afile is opened read-only, then Check In and Check Out are
simply disabled—no provision for checkpoint or revert is
available.

7. Selectarchive [ Checkpoint tutorial.app .
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The Checkpoint option bypasses tlselect file to Check In - dialog and opens the
Check InList dialog.
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The change description automatically contains the name and revision of
the dictionary used by the application as well as a list of the procedures
that were modified.

2. In thecChange Description text box,type Arranged promptaiext to
UpdateCustomer -

Note:  Using Checkpoint forces the selection of Keep writable
workfile and lock. This allows you to continue working and
retains the procedure locks.

3. Pressthecheck In button to continue.

Adding more procedure locks

You may discover that you need to modify additional procedures that were
not locked on Check OuYou can re-Check Out the application and specify
additional procedures (if they are not locked by another developer).

7. Closethe tutorial.app.

2. SelectArchive [ Check Out .
3. Selecttutorial.app

¢. PresstheRevisions>> button.
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The Revisions button reveals details about the highlighted file’s revision
history. You may see the history of this file by selecting each revision
and reading its descriptioNotice the version label under revision 1.0.
You can check out a file by selecting either the revision number or
version labellf you do not select a specific revision, Version Control
retrieves the tip (latest) revision.

Note:  Checking out a non-tip (earlier) revision is a special case,
generally done to evaluate why some old code worked that
has stopped working, or to rebuild a system as it exists at a
customer site that is reporting problems.

For all files except procedure-locked APP files, if you check
out a non-tip (earlier) revision with a lock, you are warned that
a branch will be created at Check In. Branching is an advanced
feature, and although supported through the Version Control
interface, there is no provision for merging parrallel
development.

If you check out a non-tip revision of a procedure-locked APP file a fully
writable APPfile is retrieved (no procedures are [Read-Only]) but no
locks are placed, sogéannotbe checked back in.

5. Highlight the tip (latest) revision
6. Navigateso thelCLARIONS\EXAMPLES\TUTORlrectory is the

Destination Directory .

7. Presstheok button
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TheAPP File Check Out dialog now shows three procedures with your user
ID as the lock owner (the lock owner in the graphic aboVetisrial).

This is what other developer see when tblegck out the .APP, and they
would not be able to move those locked procedures into the lock list.

You cannot release locks here eitfidrat is done at Check In when you
do not keep a writable fil&lou may however, add procedures that are
not already locked to the lock list and get a new copy of the APP.

Next, we will select a few more procedures:

cLick onCustlnvoiceReporthensHiFT-cLick onMain.
This selects all the procedures between the two.
PresstheLock>> button.

Clear theOoverwrite procedures in existing APP file  bOX.

The overwrite procedures in existing APP file  option allows you to start over
with what was last stored in the archive. Leave it unchecked - we don’t
want to lose our modifications in UpdateCustomer!

Pressthecheck out button to retrieve a new APP and load it.

You are warned that a writable file will be overwritten— this appears
whenever you try to overwrite a file.

Presstheok button to confirm that you know what you are doing.

When the file has loaded, notice that the additional procedures you
checked out (locked) are no longer marked [Read-Only].

Closethe application.



Checking out other files

Reports

Only procedure-locked APP files allow multiple developers to
simultaneously work on the same file (albeit different parts of thatAile).
other files are locked on a file-by-file basis—you get it writable or read-only.

The dictionary is a good example of a file that can only be modified by one
person at a timélo modify a DCT, you have to check it out with a lock.

/.
2.

3.

S.
6.

SelectArchive I Check Out .

In theselect file to Check Out - dialog,selectDictionary (*.DCT)in theFile
Type droplist.

Navigate so the\CLARIONS\EXAMPLES\TUTORlirectory is the
Destination Directory .

Highlight tutorial.dct, andpresstheok button.
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Thecheck Out List shows the one file to be retrieved.
Checkthelock option to lock the revision
Pressthecheck out button.

Several reports are available to track the progress of development and
determine the current status of project components.

/.

W

Selectarchive [0 Reports .

The Select file for Reporting dialog has a similar interface to the Select
file to Check Out, allowing you to select archive directories and then
choose a file in that directory.

Selectthe\CLARIONS\EXAMPLES\TUTOR\ARCHI\¢kectory.
Selectthetutorial.app.
Presstheok button
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The Report dialog is the launching point for running any report(s) that
you wish for the selected archiv@mply choose a repoaind press the
Report button.When you finish viewing the report you will return here
where you may select another report.

5. SelectList locked procedureshenpressReport.
6. Closethe report preview window when you are finished.
7. Pressthecancel button to end reporting.

Utilities

Utilities provide a secondary interface to the archivYes. can use them to
determine the current status of locks as well as change certain attributes of
the archivesModifying archives using Utilities should be considered a last
resort when you cannot accomplish the desired result with Check In or
Check Ouit.

The Utilities also operate similarly to Select file to Check Gatecting an
archive directory displays the archives in that directory, then select an
archive to see its statugou can also select individual revisions of a selected
archive to review the description of it.

Note: Everywhere else in the environment the Version Control

System displays the workfile name (e.g. tutorial.app) when
selecting an archive (Check Out, Reports, etc.) but for best
performance in Utilities, the actual archive file names are
displayed.

7. Selectarchive [ Utilities .

Selectthe\CLARIONS\EXAMPLES\TUTOR\ARCHI\¢iectory.

3. Selecttutorial.apv.

This is the archive for the Tutorial. APP.

N
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The status section shows that there are locked procedures in tutorial.apv.
The two revisions are displayed in a list box,

4. Selectrevision 1.0and notice that theescripton changes

5. SelectAs provided by TopSpeeadd notice that it is the samerasision
1.0

6. Selectrevision 1.1again, angbresstheProcedures button

All of the procedure locks in the APP are displayed h&method of
unlocking them is provided here. You should read tilities section
for details on using this—misuse could prevent a developer from
checking in legitimate changes.

7. Pressthecancel button.
§. Selecttutorial.dcv.
This is the archive for the Tutorial.DCT.



The procedures button is now disabled; it is only available for

application files with procedure locks enabled. The status now shows
that a revision is locked, the description shows it is by Rawisions

can be unlocked and even deleted héoe.should read th&dvanced
Topicssection before undertaking such actions to ensure you understand
the implications.

¢. Pressthebone button to close thetiites dialog.

Creating Project Definition files

Project definition files allow you to work with several files at one tiltes
is a text file, with a CFG extensioAn interface is provided to maintain
these files:

/.

Selectarchive O Project Definition .

First we'll create a new project definition file.
PresstheAdd workfile button.

Vil [ ]
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The Directory should be \CLARION5\examplesi\tutor, if not, move to it.
cLick on the first APP displayed

SHIFT-cLIck on the last APP displayed

This selects all files between the two.

Presstheok button.

This populates the three tutorial APPs in the workfile list box and returns
you to the Add Workfile dialogvou simply continue selecting files until
you have the desired set defined. You can use the File Type filter to
speed up file selection.

Pressthecancel button to close theddworkfile dialog.

Project definition files can specify their own archive directories.
Entering the directory speeds up retrieval, even when the directory is
also specified in the master configuration file.

Presstheselect Archive Directories  button.



g.

frdes] fasbrre Darsdmes

|

Navigateto the\CLARIONS\EXAMPLES\TUTOR\ARCH I\irectory
in the directory list box angresstheadd >> button.

70. Presstheok button.

To open and save your files, use the menu on the Project Definition dialog.

77. Selectrile O Save

A standard file dialog opens to allow you to provide a name for the file.

72. Type tutorials in the filename entry box, thgmessthesave button.
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75. Presstheclose button.

Working with Project Definition files

Project definition files are available for Check In, Check Out, and Reports.

/.

2
3.
é

Selectarchive [ CheckIn.

SelectProject Definitionin theFile Type droplist.

Navigateto the\CLARIONS\EXAMPLES\TUTORlirectory.
Selecttutorials.cfg thenpressthe OK button.



The Check In List now shows 4 files to process: the three APP files and
the CFG file itselfThe project definition files are archived to easily

allow changes in the file set over time to be correctly reflected at Check
Out.

Each file is checked in separately, so you can create new archives for
some files (in this case for three of the four files) and not for others.
Depending on configuration, unmodified workfiles in a set might not be
checked in at all. Previously hidden buttons are now visiloteekn Al
andskip.

Check In All processes all the files in the list once you have settthe
Check In action .

Skip works in conjunction witktheck In, allowing you to step through the
files in the list and process each one or not.

Checking out and running reports work on the file sets in a similar
mannerAt check out, you will have to go through the APP File
Procedure Locks dialog for every APP file in the CFG file.

Template Definition files

Another purpose of a project definition files is to define the templates and
other files that are required to completely recreate an APP file as it was when
checked inA sample file, TEMPLATE.CFG was placed in
\CLARIONS\TEMPLATE during installationlt contains references to all of

the Clarion templates in that directory and the class source files in
\CLARIONS\LIBSRC.You should modify this file if:

- you have third party templates or classes in use

- you use local redirection files

- you did not install to the default directory (C:\CLARIONS)

- there are other external files to be included in your projects

Template definition files can be specified in local configuration and as a part
of a project definition file, under the advanced button on each dialog.



Summary

This concludes the tutoriatou may experiment with these files, then delete
the contents of \CLARIONS\EXAMPLES\TUTOR\ARCHIVE and remove
it from your list of archive directories in Archivé Configuration.

Let’s review:

= You create an archive by checking in a file or set of files.

= Checking in files as you work creates an archive containing each
revision.

= Only procedure-locked APP files allow multiple developers to
simultaneously work on the same file (albeit different parts of
that file). All other files are locked on a file-by-file basis—you
get it writable or read-only.

= If you frequently need to retrieve a certain set of files, especially
a subset of an application, you can create a project definition file
(.CFG) specifying archive directories unique to that project, as
well as multiple destination directories and default locks.

= Utilities provide a secondary interface to the archiYes. can
use them to determine the current status of locks as well as
change certain attributes of the archives.



TopSpeed Version Control System (VCS)

Version Control System lets you create and maintain version control archives
and developer working directories with the following choices on the Clarion
Archive menu:

Check In

Check Out
Project Definition
Utilities

Reports
Configuration

Basics

With Version Control System you create an archive whenchegk ina
workfile for the first time. To modify the file, yoctheck out copy of the
workfile from the archive. After you finish modifying the workfile, you
check it back in as evision adding a change description and specifying
what to do with the workfile.

By checking out a revision withlack, you can modify the file while
preventing others from doing so. This mechanism protects your work and
allows Version Control System to provide multiple developer support for
hand-coded projects (.PRJ and .CLW files) and individual files like
dictionaries, documentation files, etc.

When you do not place a lock during check out, the workfile is opened in
read-only mode and may not be checked back in. This may be desirable for
code review or testing. Even if the read-only attribute is manually removed
the Version Control System will not allow a check in of that workfile.

Version Control System was designed specifically for the Clarion developer.
For the hand-coder, selecting a project file (.PRJ) to check in or out also acts
on all the project’s source code files (.CLWS). Checking out an application
file ((APP) also checks out a read-only copy of the application’s dictionary
(.DCT). Version Control System also suppgntscedure-level lockingyithin

an .APP file, allowing multiple developers simultaneous, but safe, read/write
access to an .APP file.

Version Labels

A version label is a symbolic name for a revision of a workfile. You can
assign the same version label to any number of revisions stored in different
archives. For example, you could use a version label such as “Friday Build,”
“Version 1.5,” or “Beta 2" to identify a particular version of a system or
application.



For projects comprised of many files, a version label lets you identify the
particular revision of each file that makes up a complete version of your
application. Version labels let you operate (check out or check in) on all the
files at the same time by referencing a single name so you don't have to
remember which particular file revisions made up a particular version of
your software.

Version Control System Projects

You can control, on a file-by-file basis, what to lock and what to leave
available to other developers. If you frequently need to retrieve a certain set
of files, especially a subset of an application, you can create a project
definition file (.CFG) specifying archive directories unique to that project, as
well as multiple destination directories and default lock settings.

Reports and Utilities

Shared Archives

Six different reports are available to provide access to the information stored
in the archive about each file's evolution and current lock status.

Several archive utilities round out the Version Control System offering.

Code Overwrite

Team Development manages two or more developers that share developmen
responsibilities on a project. Access to archives is typically achieved by
placing them on network drives, while the working directories may be local

or on the network - so long as each developer has a unique set of directories.

Using VCS, you minimize the risk of overwriting changes made by another
developer or having your own changes overwritten.

Locks—Show other users when a file is in use

A lock controls access to revisions by warning other users that a file is in

use. When you check out a modifiable copy of a revision, a lock is placed on
that revision. Another user cannot modify the revision until you unlock it,
either by checking it in, or through the utilities. In this way, you can prevent
multiple updates to the same revision. File locks are placed on all files except
the Clarion application file ((APP).



Sharing an APP file

The CLARION application file is shared in a team environment by locking
individual procedures within it. Another developers may check out the same
file, but within the application generator they will have read-only access to
procedures that are locked.

User ID

Each developer must have a unique user ID. You can specify how the
Version Control System recognizes the user ID with several methods. The
default method is by the use of the environment variable—VCSID—which
you specify during setup. You can also specify that the user ID be obtained
from the network login, or force the developers to login to the version
control system. For more information, s&etting your Version Control
System User I the section calle@ustomizing the Version Control

System

Components

The primary components of the Version Control System are a set of DLLs
that are a part of the Clarion development environment and a 32-bit DDE
server. These provide the bulk of the interface and are loaded (and unloaded)
with Clarion development environment.

The archive engine is Intersolv’'s PVCS—the industry standard for software
configuration management on a LAN. The storing and retrieving of revisions

is performed by PVCS DLLs licensed to TopSpeed.

VCS Administrator
A separate program which provides an easy method to update
the configuration for all users. This utility also controls the
security features of the VCS and several global (all users)
environment settings.

VCS Status
Another utility which shows the status of all locks by developer
and by file.



Configuring the Version Control System

The VCS must be configured to operate corregifere are three

configuration files, (see below), and the processing order of the three files is
fixed. It is important to know this sequence, because some options are
specified in more than one of these files. Settings in the first-read file are
overwritten by settings in the second and even the third file. If possible, try
to set up all users with the same location for the master configuration file
(MASTER.CFG). One or moream leadershould be designated, to
supervise the maintenance of these configuration files.

Configuration Files

Use VCS Administrator to set the following configuration options for all
users at one time (seksing the VCS Administratpr

» MASTER.CFG (usually on a network drive) is read first, on every
Check In or Check Out to re-initialize the settings.

= C5VCS.CFG (in the \CLARIONS\BIN directory) is read second. This
file is created for each user/machine, and contains any local
configuration settings and user preferences.

» ProjectCFG (a project definition file) is read last if you Check In or
Check Out a project definition file. In addition to containing a list of
files to manage together, it can also specify archive directories, template
definition, and event triggers.

As an example of how this affects behavior, consider the settings when
checking out a project definition file. Teaster configuration file is read
first, and the VCS is made aware of the archive directories specified there.

VCSDIR=x:\archive\projectl

Thelocal configuration file is read next. This may contain archive
directories as well. These directories may replace, or append to, the
directories specified in the master file.

Let's suppose there was one directory that is appended, as follows:
VCSDIR=x:\archive\projectl;h:\home\greg\archive\projectl

Finally, theproject definition file is read. If it contains archive directories,
they always replace any previously specified.

VCSDIR=u:\projectl

As soon as you Check Out another application, the master configuration file
and the local configuration files are reread, and the archive directories are
reset.

VCSDIR=x:\archive\projectl;h:\home\greg\archive\projectl



Ideally, ALL users should point to the same MASTER.CFG and as many
archive directories and other settings should be made there using the VCS
Administrator.

To configure locally, select Archivie Configuration. The configuration
dialog allows you to define the archive directories, and specify settings.

Note:  Your current User ID is displayed in the title bar of this dialog.

Archive Directories

After configuration, the next step is deciding where to store the archive files.
This should typically be a networked drive to allow sharing the files, and

also to take advantage of any network backup strategies. There are many
schemes for the directory structure(s) to hold the archive files, depending on
the environment. We suggest that you read through this section to familiarize
yourself with the configurable options, then use the Configuration

Guidelines at the end of this section to assist in planning your setup.

We have found the best performance and easiest management when the leas
number of archive directories are used. Even if youausephisticated

directory structure on the working machine, where each type of file is placed
in separate subdirectories, you should consider storing all of the files that

will be archived in one directory per project.

This is because the PVCS engine searches for archives and the placement of
the archive files is not nearly as important as the workfiles. Also, you should
use thasp andbown buttons to sort the directories so the frequently used
directories appear first in the list.

Use File Manager, Explorer, or any other utility to create the directories
you'd like to use. It is not difficult to change these later if you develop a
better idea of how you want to use directories.

In the left-hand list box, move through the directories to the archive
directories that you want to use and pressdhéutton. If you want to
remove an entry from the archive directory list, select it and peesg:.
Use theup or Down buttons to sort the list.

Special Considerations

Itis a good idea to enter all directories in the VCS Administrator and update
the master configuration. This allows all developers to see the same archives
and use the VCS Status utility to determine locks before attempting to check
out a file. Directories entered here would be for personal use.



The VCS searches for archives in the directories you list here, in the order
that they are listed. Use the andbown buttons to sort the list and minimize
search time.

Append to master config VCSDIR
Check this option if you are using a centrally managed
MASTER.CFG file and allow developers to add archive
directories not listed in the master configuration.

ThelLogin button allows you to change your User ID for this session. It is
reread from the environment the next time you run VCS. This button is
enabled only if login is a valid User ID source (in VCS Administrator). To
login as another user, the user name must already be defined in the user list,
and if a password is in use by that user it must be entered as well.

Press thedvanced button to set more configuration options, described below.

Advanced Configuration

Default APP File Handling
There are two Locking choicesle locking allows only one
developer at a time to work on the APBcedure locking allows
developers to Check Out copies of the APP and work on any
parts that are not already locked. The archives for these methods
are not the same and can not be changed, so when the archive for
an APP file is created (upon initial Check In), VCS must know
the locking method to use.

File Lock
Restricts an APP file to a single developer at a tirhes
provides the best performance and is the best option in a single
developer environment.

Procedure Locks
Allows sharing of an APP file among multiple developers at the
same time.

Always Ask
Select to be prompted during Check In for which lock method to
use.

Check In of Unchanged Workfiles
By default, the PVCS engine does not create a new revision for
unmodified workfiles. You can specify the behavior you want.

Force Check In
Select this option if you want to create a new revision even
though the file was not modified. This can be useful at times
when you have a release version and want to create a revision
with a version label for every file, whether modified or not.

Unlock - Don'’t Force Check In



Select this option to allow checking in unmodified files without
adding a revision. This is useful to keep the archives from listing
unnecessary revisions.

Always Ask
Select this option to allow prompting to determine how to handle
unmodified files each time you check one in.

Tip: Procedure-locked APP files will generally appear modified to
the PVCS engine and be checked in. The only occasion this is
not so is if no one else has checked in the APP since your last
check in and you did not modify the APP.

Keep path with Project Definition workfiles
Check this option to store the full path of workfiles in project
definition files. This is useful when checking in and out files
from multiple directories using a project definition file.

Create Project directories on Check Out without prompting
Check this option to create directories stored in a project
definition file on checkout. This provides an easy way of
replicating a project on a new machine.

Note:  The remaining items can only be set locally for each individual
developer.

Project Definition Workfile Path Override Drive
To accommodate users with different drive setups (e.g., one
developer works on drive D: while the others use drive C,:) this
setting specifies a drive letter which overrides the drive letter
stored in project files.

Template Definition
Type the fully qualified path and file name of a CFG file that
contains a listing of the templates you want to keep in version
control. This file could include templates, class files, etc. If
specified, you have the option of moving the files listed herein in
and out of archive when checking in and out an APP file. For
details on building project definition files, see Prject
Definition Files For more details on the use of the automatic
archiving and restoring option, see tleeck InandCheck Out
sections.

Display Reminder Messages
Check this option to receive prompts that help you learn how to
use the VCS. This option is enabled at installation, and is quite
helpful at first. After you are comfortable with the system, you
will probably want to disable the messages.

VCS Internet Server
If you are doing development remotely enter the URL of the
VCS Internet Server.



Using the VCS Administrator

The VCS Administrator is a supplementary program that allows you to set
many of the configuration items “globallyThese settings affect all users.
As explained earlier, a shortcut is not automatically created during
installation to prevergxperimentalise that could lock everyone out of their
projects.

If you have not already done so, you can create a shortcut now to
VCSADMIN.EXE in your CLARIONS\BIN directory.

The first time you run the VCS Administrator there are no security checks.
Subsequent launches require a password and the privilege to modify the
access database. The VCS Administrator alerts you on exit if there are no
users with the required privileges and a password.

To use the administrator, you must set up all users to point to the same
location for themaster configuration file

You can verify this by examining the ISLV.INI file in each developer’s
WINDOWS directory:

[PRODUCT_LOCATION]
PVCS OEM VM_6.0.00_WIN32=drive:path

This drive and path is the location of MASTER.CFG. Workstations that are
not set to read this file will not be affected by “global” settings made in the
VCS Administrator.

First Time in the Administrator

Because the Administrator offers so much power and flexibility, it is
password protected. Login is not required the first time, but you must add at
least one user with a password before exiting. Later we’ll examine how
users, groups, and privileges work together.
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Administrator setup

7. Start the VCS Administrator (VCSADMIN.EXE in your
CLARIONS\BIN directory).

Selectthesecurity tab.

W N

Check theProvide Security for VCS Administrator only ~ boX.
4. SelecttheAll Usersgroup, therpresstheinsert button.
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5. Typein your full name.

6. Type in your VCSID.

7. Type your password in theassword entry box and again in ttoenfirm
Password entry box.

&. SelectthePprivileges Granted tab
¢. Presstheadd button,highlight TeamLeaderthenpresstheselect button.

This establishes you as a Team Leader with all associated rights.

_fiwen |
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70. Presstheadd button,highlight SuperUserthenpresstheselect button.
This grants you the rights to modify the database of user access rights.
77. Presstheok button,



The next time you run the VCS Administrator, you are prompted with a login
dialog. Your VCSID should be automatically filled in. Enter your password,
and press thengin button to continue.

What can you do in the Administrator?

The VCS Administrator provides a method to update the configuration for all
users. Both the archive directory list and most of the advanced settings can
be managed here. In addition, you can specify global settings which are not
configurable by individual developers. These include specifying event
triggers on Check In and Check Out, how the user’s Ids are obtained, and
other fine-tuning options.

Note: The VCS Administrator is a one-way update of the master
configuration file. That is to say, your settings in the
Administrator are stored in a database and written out to
MASTER.CFG on exit. Manual edits of MASTER.CFG are not
reflected in the Administrator and are overwritten on the next
use.

Archive Directories

By far the most important configuration item is the list of archive directories.
Use theadd andremove buttons to create the list of directories in which
archives are stored. You must decide where on the network to store the
archive files. Use the configuration guidelines at the end of this section to
assist in planning your setup. Remember to minimize the number of archive
directories. Even if the local machine’s directory tree is elaborate, you
should simplify the archive structure to one directory per project. This
technique significantly improves performance.

This archive directory method also means that you cannot list archive
directories that could contain the same archive names in them—the first
archive is always be found first and the second archive would never be
accessed. If you must use duplicate archive names, you should create project
definition files to access the duplicate archives. Directories specified in a
project definition file always replace any directories specified in the master
file.



Configuration

The Configuration dialog in VCS Administrator closely resembles the dialog
for setting local configurations on each machiftee same controls are
specified in both places to permit both global settings and local overrides.

Default APP File Handling
There are two Locking choicesle locking allows only one
developer at a time to work on the APBcedure locking allows
developers to Check Out copies of the APP and work on any
parts that are not already locked. The archives for these methods

are not the same and can not be changed, so when the archive for

an APP file is created (upon initial Check In), VCS must know
the locking method to use.

File Lock
Restricts an APP file to a single developer at a tithés
provides the best performance and is the best option in a single
developer environment.

Procedure Locks
Allows sharing of an APP file among multiple developers at the
same time.

Always Ask
Select to be prompted during Check In for which lock method to
use.

Ignore local APP file handling setting
Allows you to require the global APP file handling settings be
used by all developers, regardless of their local configuration.
This allows global control by an administrator or team leader
without the need to configure each developer’s computer.

Check In of Unchanged Workfiles
By default, the PVCS engine does not create a new revision for
unmodified workfiles. You can specify the behavior you want.

Force Check In
Select this option if you want to create a new revision even
though the file was not modified. This can be useful at times
when you have a release version and want to create a revision
with a version label for every file, whether modified or not.

Unlock - Don’t Force Check In
Select this option to allow checking in unmodified files without
adding a revision. This is useful to keep the archives from listing
unnecessary revisions.

Always Ask
Select this option to allow prompting to determine how to handle
unmodified files each time you check one in.



Ignore local Unmodified File setting
Allows you to require the globahmodified File setting be used by
all developers, regardless of their local configuration.

Tip: Procedure-locked APP files will generally appear modified to
the PVCS engine and be checked in. The only occasion this is
not so is if no one else has checked in the APP since your last
check in and you did not modify the APP.

Keep path with Project Definition workfiles
Check this option to store the full path of workfiles in project
definition files. This is useful when checking in and out files
from multiple directories using a project definition file.

Ignore local Keep Path setting
Allows you to require the globatep Path setting be used by all
developers, regardless of their local configuration.

Create Project directories on Check Out without prompting
Check this option to create directories stored in a project
definition file on check out. This provides an easy way of
replicating a project on a new machine.

Ignore local Create Directories setting
Allows you to require the globatleate Directories setting be used
by all developers, regardless of their local configuration.

Global

Directory for Temporary Archive Copies
A temporary archive copy is a backup file that PVCS creates and
then deletes to protect archives and its internal data. By
specifying a directory for temporary archive copies, you prevent
archive data loss from a network crash. For example, if the
network crashes while you are checking files out of network
archive directories, and it corrupts the archive files, you can
retrieve uncorrupted copies from your archive temporary
directory.

When you perform actions that modify archives, such as
checking files in, assigning version labels, and promoting
revisions, PVCS first creates a temporary copy of the archive
and performs the action on the copy. It then replaces the original
archive with the copy. By default, temporary archives are
created in the archive directory with the name PNG® TMP,
wherennnnis a hexadecimal number.

Directory for other Temporary Files
Specify a directory for other internal temporary files, perhaps a
directory where files are purged immediately.

Developer User ID Source
A user ID source is an operating system, network, or other value
that the Version Control System can use to determine a user’s



identity. This enables VCS to check if the user is authorized to
access archives. VCS attempts to obtain user identification from
each source in the list. If it reaches the end of the list without
obtaining a valid user identification, it logs any activity as user
“UNKNOWN?" except for procedure-lock enabled .APP files,
where it prevents access and display®rror message.

Double-click on a user ID source to enable or disable it. Use the
Up or Down buttons to specify the order that the Version Control
System uses to search for a valid User ID.

Tip: Enabling more options than necessary could lead to users
being locked out of items if their user IDs are not the same in
all sources. VCS uses the first ID it finds in the specified
sources and that ID may not be valid in VCS.

Environment Variable
Version Control obtains the user ID from the VCSID
environment variable. This is the default setting. The VCSID is
set during setup.

Tip:  TheVCSID is not a secure source for an user ID. Users can
circumvent security by logging in as another user or resetting
the value of the VCSID environment variable.

Windows Networking
Version Control obtains the user ID from the Microsoft Wnet
API, i.e., the Windows Login name.

Novell NetWare
Version Control obtains the user ID from the user’s NetWare
login name.

Multiple Networks in Use
Select this source for systems that provide a user identification
mechanism, such as UNIX, or for environments in which more
than one network is in use.

Login to VCS
This option allows users to login with the Configuration dialog.
If this is the only method specified then a login dialog is always
presented when Clarion starts. To useLthietovCcs option, you
must enter users and passwords in an access control database
using the Security options in the VCS Administrator.

Case Sensitive
Check this box to make the developers’ User IDs case sensitive.

Archive Extensions
Specify the archive file extensions. By default, the Version
Control System replaces the last character of the file's suffix
with a ‘v’ (SAMPLE.APP archives to SAMPLE.APV). This
default can cause conflicts for files with the same name and



Event Triggers

similar suffixes; for example Clarion template file suffixes are
.TPL and .TPW—both would become .TPV archives. This

would not pose a problem if the filenames were always different,
but this may not always be true with sotemplate sets.

Work File Extension
Specify the workfile extension identifying the file type to which
the new archive suffix template applies.

Archive File Extension
Enter the archive suffix pattern that Version Control System uses
to derive the file name extension. Use any alphanumeric
characters or the ? wildcard to replace a single character.

Tip: It's good practice to enter  both conflicting file extensions and
their resolutions here to self-document the conflict.

An event triggeris a mechanism that causes an action to occur in response to
a particular Version Control event. When Version Control detects the event,
it executes the event trigger command line specified for that event.

Events are points in program processing, such as before and after the VCS
checks in files, or before and after the VCS checks out files. An event can
trigger an external program. For example, you might run a batch file (.BAT)
that copies files to a resource directory or run an executable program (.EXE)
to send an e-mail message when a revision is checked in.
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To set up event triggers, specify a program on the appropriate line in the
Administrator.



This is very useful with multi-APP projects, where LIB dependencies must
be kept in mind.

For example, a pre-Check In trigger might call a batch file that copies the
LIB, DLL, and EXE files to a common reference directory (use XCOPY
with the /d switch to only copy newer files). Then a pre-Check Out trigger
might call a batch file that copies the LIB, DLL, and EXE files from this
reference directory to the working directory.

Furthermore, the event trigger contains parameters that reference the User
ID, the name of the archive and workfile, the revision number, etc. that can
be passed to the batch file (or program).

Tip:  You can prevent the display of a DOS box by specifying a PIF
for the BAT file instead of the BAT file itself.

Event Information

The event trigger obtains specific information about the event when it occurs
as shown below. Not all information is available for every event.

Check In Check Out —
PrePut PostPut PreGet PostGet

EventArchive ] | ] | ] [ ]
EventChgDesc a a

EventDate ] | | | | | |
EventLock O O O O
EventName ] | | | | | |
EventRevision ] | ] | ] [ ]
EventTime ] | ] | ] [ ]
EventUserID ] | | | | | |
EventVersion O O O O
EventWorkfile ] | ] | ] [ ]

m This parameter is always available.
0 This parameter is sometimes available based on its usage.

EventArchive
The name of the archive including the full path.

EventChgDesc
The change description. Limited to 1kb in size

EventDate
The date when the trigger was executed, in packed decimal
numeric form. For example, 20 January 1998 appears as 980120.

EventLock
Contains the value YES if a lock was requested and is not
defined otherwise.

EventName
The name of the event (PrePut, PostPut, PreGet, etc.)



EventRevision
The revision number being operated on.

EventTime
The time when the trigger was executed, in packed decimal
numeric form. For example, 2:35:26PM appears as 143526.

EventUserlD
The user ID of the person performing the operation.

EventVersion
The version label.

EventWorkfile
The name of the workfile including the full path.

Passing Event Information

The Version Control System passes event information through the
environment or command-line macros. If information is defined in
environment variables, the event trigger queries the environment for values it
needs.

For example, a batch file might query %EVENTARCHIVE%, while a 32-bit
Clarion program would perform a GetEnvironmentVariableA() API call. See
the Special Considerationsection for more information. In the situations
where event information cannot be passed using the environment method,
use thecommand-line macrasethod.

Command-Line Macros

An event trigger command line can reference event information macros.
These macros have the same name as the event information names listed
above, but they must be enclosed with double underscores, such as
__EventArchive__, _ EventWorkfile__, etc. VCS expands the macro when it
executes the event trigger.

The following example illustrates an EventTrigger directive configured to
call XCOPY, copying the workfile to a review directory if it is newer than
the existing file:

XCOPY __ _EventWorkFile__ x:\projectl\review /d

When the event occurs and VCS executes the trigger, the command line
expands to the following:

XCOPY c:\projects\projectl\source\project.dct x:\projectl\review /d



Revision Storage Options

Revision storage options help you control archive size and processing speed.
Use these options to control whether the Version Control System does the
following:

= Stores deltas or workfile copies. Deltas are the changes between one
instance of a workfile and its predecessor. You can choose to store deltas
or to store complete copies of the workfile. While storing complete
copies makes the archive larger, it is more efficient for performing
actions on large binary files.

= Compresses deltas. If you choose to store deltas only, you can compress
them to reduce archive size.

= Compresses the work image. The work image is a complete copy of the
tip (latest) revision on the trunk and each branch. You can compress the
work image to reduce archive size.

While compression saves disk space, it also decreases performance. If you
have adequate disk space, you may not want to use compression at all. To
select compression options for your particular working environment,
consider the following:

= Number of changes to stored workfiles. If you make numerous changes
to a small text file, compressing the deltas won't result in significant disk
space savings. However, if you make numerous changes to a large text
file, you may be able to gain disk savings by compressing the deltas,
work image, or both.

= File types. Non-text files, such as Clarion DCT, file locked APPs, and
database files, usually produce large deltas, even if changes to the files
are minor. For these file types, you can produce significant disk savings
by compressing the deltas only. To reduce processing time when
performing actions on these file types, you can store complete copies of
the workfile instead of generating deltas.

You can use the statistics in the table below to help decide whether you
should use compression. Your results might be different.

File Type Disk Savings Increase in Check Out Time
10kb text file 54% 25%

50kb text file 50% 40%

50kb executable  25% 50%

250kb executable 23% 25%

Tip: By default, the Version Control System does not compress
archives. When you turn compression on, the VCS
compresses revisions in new archives, not existing ones. The
default for storing prior revisions is to use deltas.



To specify revision storage options, add records to the table. Use the workfile
extension (APP, DCT, etc.) and select Yes or No to compress the tip and/or
the deltas and whether to store deltas or workfile copies.

Security

Provide Security for VCS Administrator only?
This checkbox allows entry of users so you can secure the use of
the Administrator without enabling security for all VCS
functions. This was turned on aboveHnst time in the
Administratorfor that purpose. To use security for archive
access requires you to enter all users into a database, as well as
assigning privileges to each user.

For more information on security, s@dvanced Tasks

Advanced

Miscellaneous Directives
This text box is provided for experienced PVCS users and
complex sites working with technical support. PVCS directives
entered here are placed directly in MASTER.CFG without
validation or error checking. This immediately affects all Version
Control System users even if they are already running Clarion
when you apply the changes.

In general, the use of this option is not recommended.



Configuration Strategies

Single developer, non-networked environment

Create a directory for each projednder the project directory, create
subdirectories to group project files by function.

Create an archive directory as a subdirectory of each project directory.
Use the VCSID environment variable for the developer ID so@&eyour
configuration options from the Archive menu in Clarion. You do not need to
use the VCS Administrator.

Use file-locked APP archives.

Single developer, networked environment

Create a directory for each projednder the project directory, create
subdirectories to group project files by function.

On the network, create an archive directory for each project .

Use the appropriate network login for the user ID soWCoafigure your
workstation within Clarion. You do not need to use the VCS Administrator.

Use file-locked APP archives.

Multi-developer, single-project environment

Create a network directory for your projeldnder the project directory,
create subdirectories to group files by function.

Duplicate this project directory structure on each developer’'s workstation.
Users should keep only the source files that they are currently editing on
their workstationsUse event triggers to move copies of .LIB or executable
files between the network directories and developer’s workstations.

Create an archive directory on the same level as the project directory on the
network.

Use a single location for the master configuration file to ensure that all
developers use the same directive settibge. VCS Administrator to
configure VCS behaviolou should also set up security to use access lists,
protecting archives from unauthorized access.



Use the appropriate network login for the user ID source.
Use procedure-locked APP archives. If some development might be done on

the complete file in some applications, leave it to the user to choose which
type of locks to use when creating archives.

Multi-developer, multi-project environment

Create a separate network directory for each prdjeader each project
directory, create subdirectories to group files by function.

For each project a developer is working on, duplicate the nefpvojéct
directory structure on the developer’s workstatidaers should keep only
the source files that they are currently editing on their workstatitges.
event triggers to move copies of .LIB or executable files between the
network directories and developer’'s workstations.

Create an archive subdirectory under each network project directory.

Use a single location for the master configuration file to ensure that all
developers use the same directive settibge. VCS Administrator to

configure VCS behavioltou should also setup security to use access lists to
protect archives from unauthorized access.

Use the appropriate network login for the user ID source.

As in the single-project environment, use procedure-locked APP archives. If
some development might be done on the complete file in some applications,
leave it to the user to choose which type of locks to use when creating
archives.



Customizing the Version Control System

This section contains information about a required workstation configuration
setting to enable full use of the Version Control System and optional
customizations that can increase productivity.

Setting your Version Control User ID

If you didn’t enter your user ID when you installed the VCS, you will have
to do so now—a user ID is required to share APP files. To specify your user
ID after installation, edit or add the following line to your

AUTOEXEC.BAT:

SET VCSID=your_name

Replaceyour_namewith the VCSID you want. Do not use any space
characters. If you make this modification after setup, you will have to reboot
your computer before using Version Control.

File Masks
You may store file types (masks) in the C5VCS.INI file to customize the files
available for Check In and Check Out. Edit C5VCS.INI in your
Clarion5\BIN directory, with entries similar to this:
[Workfile Types]
1=Application (*.APP)
2=Project (*.PRJ)
3=Includes (*.INC)
You must retain a numeric sequence— the VCS will stop reading this section
when there is a break in the numerical sequence. If the INI file or this section
name is not found, the VCS uses its built-in defaults.
The file masks available to select workfiles in a project definition are also
separately configurable in the INI file. Here is an example:
[Config File Types]
1=Application (*.app)
2=Dictionary (*.DCT)
3=CLARION Source (*.CLW)
Security

If your location uses the security features of Version Control System, like
logins, assigned privileges, etc., you should readtdwiritysection in
Advanced Tasksow and set your security plan into action.



Using VCS Status

The VCS Status utility queries the archive directories listed in the master
configuration file and displays any files which have locks. Workstations that
are not set to read the same MASTER.CFG file will not see the archives of
other users.

When the program is launched, it builds a list of archives, locks, and user
IDs. This is displayed in two viewssy-File andby User. Each of these shows a
tree detailing who has placed file or procedure locks. Use the refresh button
to rescan the archives and update the display.

If a Check In or Check Out is in progress then the only information
displayed about that archive is the user ID of the developer who has the file
in use and a message—Archive in use, try later—displays.
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Using the Version Control System

The two basic actions performed in Version Control’—Check In and Check
Out—are covered in detail in this section.

When you check out a revision from an archive, the version Control System
creates a workfile in the destination directory. Getting a writable copy of a
file causes a lock to be placed on the archive, which prevents developers
from overwriting each other’s changes.

You can check out a specific revision by revision number or version label. If
you don'’t specify one of these, you will get the tip, or most recent, revision.

Once the file is checked out you edit it normally. If it is read-only or contains
read-only procedures, it will generate and compile for you to test your work.

Archive Menu

When there are no files open, the following menu options appear under
Archive :

Check In
Places a copy of a workfile into archive.

Check Out
Retrieves a workfile from archive.

Project Definition
Allows you to create a CFG file that will allow you to move
multiple workfiles into and out of archive in one operation.
Utilities
Provide low level tools for maintaining the archives
Reports

Provide information on current lock status and prior changes
made.

Configuration
Allows you to specify various parameters controlling the VCS
behavior.

Once files have been opened, the following menu options appear under
Archive :

Checkpoint filename.ext
Performs a save of the file and check it in to archive, leaving it
open for continued work.



Revert filename.ext
Closes the current file, restore the file as last checked in by you,
(this will overwrite the current file but maintain any locks) and
reopen the file.

From the Clarion Pick List, theheck out dialog also displays when you select

a file which is archived with the workfile deleted. This allows you to use the
Pick List in the same manner as you would for applications not under version
control.

Reminder messages

There are two reminder messages that assist in learning the Version Control
System. They are enabled at installation, and can be disabled under
Advanced Configuration. The messages appear in two cases:

= After closing a file, the VCS asks if you want to check in the file that
you just closed. If you press the Yes button, the Check In dialog appears.

= After Check Out of a revision, VCS reminds you how to open the file
that you just checked out. This message does not appear for APP files if
you have enabled thead Application after Check Out ~ option.



Basic Tasks

Check In

To save a copy of your work at the current state, you check in a copy of it.
This creates a new revision in the archive. Check in creates an archive file if
one is not found in your configured archive directories.

The archive file contains a complete copy of the last revision added to it and
binary deltas to create every prior revision. The Version Control System
records your user ID and the date and time of the check in, and allows the
entry of up to 64kb of programmer’s notes. If you checked out the file in
write-mode, checking it in removes the locks from the archive so other
developers can now check out a writable copy of the file.

You should check in your workfile after you have changed it, to make those
changes available for use at another time or by other developers. This could
be at any milestone, such as after getting a new procedure to work, before
attempting a fundamental change, or at the week-end tidy up. Unless you are
passing a potentially troublesome procedure to another developer, it is
important to only check in code that compiles successfully—otherwise you
may prevent others from testing their changes.

Selecting a file to check in

You begin by selecting a file to check in using a fairly standard dialog with a
File Type selector to filter the entries in the Files list box. The title bar
indicates the active filter.

You can further limit the file list tonly show files under version control ~ which

only displays items with a correspondiaighive. This is useful when you
might have several test versions of APPs in addition to the actual project
APPs.

Note:  The Only show files under Version Control option must be
unchecked in order to place a file into version control the first
time.

The list box allows multiple file selectionsirL-cLick to select multiple files
one-by-one osHIFT-cLIck to select a range of files.

Select the file(s) to check in by selecting the correct drive, directory, and file.
The working directory and filters are stored and used as defaults for the next
Check In.



File Types and Related Actions

Your selection of a file type to Check In affects various parameters and
defaults. In general, Check In adds a revision with the next incremental
revision number and performs ther Check In trigger action.

The droplist contains the following file type filters:

* APP
Displays only the Clarion Application files in that directory,

*DCT
Displays only the Clarion Dictionary files in that directory,

*PRJ
Displays only Clarion project files for a hand-coded program,

*CFG
Displays only the Version Control System’s project definition
files, and

Displays all files

On Check In, if the .APP file or any of its procedures was checked out with a
lock, a revision is added to the archive. If you spemifate Workfiles only the

APP file is deleted; the generated source files (.CLW, .INC, etc.) and the
DCT are not deleted.

The DCT file type checks in a Clarion dictionary. You are reminded at Check
In to fully document your changes, as removing files or fields can have
dramatic effects on an APP.

For hand-coded programs, use the *.PRJ file type to select the project you
want. Version Control System reads the .PRJ file and searches the archives
for the .CLW files in the project. On Check In, all writable files are moved
back to archives.

A project definition file (*.CFG) allows you to work with groups of files in
one operation. On Check In, any files opened with a lock are added to
archive. For more information about Project Definition files, Adeanced
Tasks.

** allows you to select one miscellaneous file for Check In. If you routinely
need a set of other files, you should create a project definition file for them..

Check In Options

The Check In List allows you to specify here optional settings for check in
behavior.



To Check in files:

/.

N

Selecta file to check in

Version Control System builds a list of all files to Check In. Of course, if
the selection is an APP or DCT file, or a miscellaneous file (*.*), only
one file is archived. The number of files to process displays, along with
the first file.

Presstheskip button to bypass a file, if needed

For each file, you caprovide a change description and specify the
action you want to perform on the workfiles after check in.

Specifya version label or revision number, if appropriate.

Pressthecheck In Al button to apply the same settings to all of the files,
or step through the files one-at-a-time usingdieek in button,

modifying any settings, as necessary. If there is only one filengkian

All andskip buttons are disabled.

Note: If an archive for this workfile was not found in any archive
directory, you see the message alerting you that the archive
was not found. If you continue the Check In, the Create
Archive dialog is displayed.

Change Description
The change description allows you to record changes made since
the last revision. This is used in reports and provides a history of
additions or modifications you have made. This entry allows
64kb of text, and word-wrap is enabled.

For an APP file, the VCS automatically fills in the change
description with the name and version of the DCT used (if the
DCT is read-only) as well as the names of the procedures
modified. You can simply add your notes next to each procedure
name.

Check thecopy to blank descriptions  box for the one description and
it is copied to other files which do not have a change description.

Workfile Management
The After Check In radio buttons specify the action to perform
on the workfile after it is checked in to archive. These actions
prevent modifications to workfiles outside of version control.
This setting is stored and used as the default for the next Check
In.

The options are:

Keep read-only workfile
This option allows you to keep a copy of the
workfile for review or testing.



Delete workfile
This is useful if you like to keep your working
directories clean—only having files there if they are
in the process of being edited.

Keep writable workfile and lock
Choose this option if you plan to keep editing the
workfile but want to archive your work in progress.
This setting allows you to load an APP file after
check in is complete.

Revision numbers
The revision number is made up of a major number, a period,
and a minor number — for example, 1.14. Either of these
numbers can range inclusively from 0 to 65,535.

Generally you should let the Version Control System assign the
next revision number for archives. The default action is to
increase the minor number by one. When you want to use a new
major number, or use a specific revision number, markpagy
(revision number) option and type a revision number. The major
number must be the same or greater than that of the last revision.
If the major number is not incremented the minor number must
be greater than the minor number of the prior revision.

Version Labels
Version labels provide a “friendly” description of a revision.
Version labels enable you to operate on all of the files associated
with a particular version at the same time by referencing a single
name.

We recommend adding a version label on every potential
release. Labels like ‘Beta 2 Build L, etc. are very descriptive
and useful to identify candidate builds. This also makes it easy
to use the utilities and add a second label to the released
revisions.

A floatingversion label is a version label that stays or “floats”
with the tip revision in an archive. This type of label is useful
when you want to refer to the latest revision in an archive
without knowing its revision number. To create a floating
version label, checkoating Label box.

Check In Templates
When you are checking in an APP file or a CFG file that
contains one or more APP files you can also check in the
templates at the same timi@ enable this option, a template
definition file must be specified in the local configuration or
project definition file (or both) and a version label is required.



Check Out

Creating an Archive

When you check in a file and a corresponding archive file is not found,
Version Control System creates a new archive. This dialog lets you describe
the workfile and select an archive directory to create the archive file in.

If the workfile is a Clarion application file ((APP) and you have specified
Always Aslas the default APP file handling, you are prompted for the
locking method to use for the APP file. Pressto create an archive that
supports procedure locking andgfor a file-locked archive.

Access list
If you are using the security features, you will se@cess List
button on this dialog. Press it to open the brings up a pair of list
boxes. On the left are the groups and users defined in the
administrator. Highlight and move groups and users that should
have access to this archive to tismrs/groups with accessst.
If you do not create an access list for an archive, any user can
access the archive, but only perform the actions for which they
have privileges.

Checking a file out of archive gives you access to it for review, editing, or
printing. When you check out a revision from an archive, the Version
Control System creates a workfile in the destination directory. Getting a
writable copy of a file places a lock on the archive, which prevents users
from overwriting each other’s changes, and causes a new revision to be
created in the archive when it is checked in again.

You can check out a specific revision by revision number or version label. If
you don'’t specify one of these, you will get the tip, or most recent, revision.

Selecting a File to Check Out

You begin by selecting a file to check out. Select an archive directory and
use the File Type selector to filter the entries in the Files listhutitle

bar indicates the active filter. Indicate the destination directory by selecting
the correct drive and directory. The archive directory, destination directory
and file type settings are stored and used as defaults for the next Check Out.

7. Highlight the file you want to check out.

2. To view detailed information about versions stored in the arcpress
theRevisions button.



3. By default, the tip (latest) revision is checked out. If a you want a
different revisionpresstheRevisions>> button to review the list of
Revisions and select the one you want. Note that the revisions list box
also displays version labels (indented). You can select version labels in
the same manner as revision numbers.

Tip:  When you check out a non-tip revision with a lock and check it
back into archive, it becomes a branch of that revision. There
is not currently any mechanism provided to merge this branch
with a later revision, and you will be warned on Check In if a
branch would be created.

For example, one might create a branch when revision 3.1 has already been
sent to the customers, but a defect is later found, while you are working on
3.8, which is incomplete. You would check out 3.1, correct the defect, and on
check in it becomes revision 3.1.1.1. You will then have to correct the same
code in 3.8 because you cannot merge a branch.

File Types and Related Actions

Your selection of a file type to Check Out changes various parameters and
defaults. In general Check Out retrieves a copy of the workfile(s) selected
and locks the archive as specified.

The droplist contains the following file type filters:

* APP
Displays only the Clarion Application files in that directory,

*DCT
Displays only the Clarion Dictionary files in that directory,

*PRJ
Displays only Clarion project files for a hand-coded program,

*.CFG
Displays only the Version Control System’s project definition
files, and

Displays all files

When you Check Out a procedure lock-enabled .APP file, the dictionary is
required. If it is found in the destination directory or the directory specified
by the APP file, then no action is necessary. If the dictionary is not found
there, or is a read-only copy, the Version Control System looks in the archive
directories for an archive of the dictionary. If an archive is found, a copy of
the tip revision is retrieved without a lock (read-only) and automatically
placed in the destination directory.



Note: If the dictionary is still unavailable you will be notified and the
Check Out will abort.

The DCT file type checks out a Clarion dictionary.

For hand-coded programs, use the *.PRJ file type to select the project you
want. The VCS reads the .PRJ file and searches for archives for the .CLW
files in the project. The default on Check Out is to retrieve writable files with
the archive locked.

The project definition file (*.CFG) allows you to work with groups of files in
one operation. Check Out gets the tip revision of the files specified,
defaulting to retrieve writable files with the archive locked. Saéeanced
Tasksfor more information.

** allows you to select one miscellaneous file for Check Out. If you
routinely need a set of other files, you should create a project definition file
for them.

APP Files

TheAPP File Check Out dialog lets you easily specify which procedures you
may edit in this session.

The Version Control System defaults to retrieving all procedures without a
lock—you must select any procedures you want to edit and lock them. You
cannot edit any procedures that another developer has already checked out
(and therefore locked). You can select multiple procedures with the keyboard
(SHIFT + ARROW KEYS) OF the mousedRrL-cLICK) Or justbouBLE-CLICK tO move
procedures back and forth from tleex andpbon'tLock lists. Arrange the
procedures in the appropriate column for locked or not then set any desired
options before pressing the Check Out button. Lock selections are saved for
each developer and used as defaults the next time you check out this
application.

If you have checked out this APP and need to lock additional procedures,
you can move them to the lock list. Your existing locks remain until you
check them in. Check Out preserves the work in progress (the read-write
procedures in the existing APP) and refreshes all other procedures in the
APP; setting newly locked procedures to read-write. This is an easy way to
bring your APP up to date with the work of other developers even if you
don't add locks.

If you want to revert to where you started, usectlevrite locked procedures in
existing APP file option. This updates every procedure in your copy of the APP
file with the latest revision in the archive, replacing your work this session



but leaving your locks in place to allow you to continue working on the
procedures you have checked out.

The VCS records the version of Clarion you used when the APP was last
checked in. If you are using a different version on Check Out, you are
warned and given the chance to abort. Read the release notes for each new
version of Clarion for details about APP file upgrades.

Other Files

Miscellaneous files (**.*') check out the one file that was selected. Checking
out Clarion project files (*.PRJ’) or Version Control System project
definition (**.CFG’) files, builds a list of all files in the project. You have the
opportunity to retrieve any or all of these files.

Note: APP, PRJ, and CFG files are handled correctly even when
selected as a miscellaneous file (*.*).

Thecheck out List dialog displays the number of files to process with the name
of the first file displayed. The number of files to be processed decrements as
the Check Out proceeds through the files to be processed. You should verify
that the destination directory is correct, decide whether the archive should be
locked or not (theelect Locks button allows you to select the files to lock).

Thecheck out Al button processes all files. If you need to change the
destination of some of the files, use theck out button to retrieve files one

at a time, and change the directories as necessary. If you have to work with a
project that requires various archive and/or working directories, or a
combination of locks/no locks, you should create a project definition file.

Select Locks
Press this button to display a list which indicates how files
should be retrieved in this session. The Version Control System
defaults to retrieving all files with a lock. Lock/no lock
selections are stored for project definition files and used as
defaults for subsequent Check Outs. These settings are
superceded by the settings in this list. You can select multiple
files for selection with the keyboardHiFt +ARROW KEYS) OF the
mouse ¢TRrL-cLick) or double-click on a file to move it from one
list to the other. Arrange the files in the appropriate column (for
locked or not), then press the button.

Revisions>>
Press the this button to view detailed information about revisions
stored on a file-by-file basis as you step through the file list with
thecheck Out andskip buttons. Note that the revisions list box also
contains version labels (indented). You can selected version
labels in the same manner as revision numbers.

If you are checking out a non-tip revision that does not have a
version label, you will have to step through each file, selecting



the revision you want and pressing the Check Out button. If a
version label is present you may select it for the first file and
press the&heck out Al button.

Lock
Check thewock box to lock every file checked out regardless of
lock settings in theelect Locks list or project definition. You can
change this on a file by file basis when retrieving the files using
the Check Out or Skip buttons.

Skip Files not Locked
Check this box to speed up the check out process by skipping
retrieval of files that are not flagged to be locked. Remember
you probably need all the files that make up a project to compile
and test your changes.

Refresh ReadOnly Workfiles
Check this box when you have previously checked out a project
and wish to discard your changes and replace your workfiles
with the last archive. You must be the same user who locked the
archive. If you do not want to continue working, and want to
remove locks without checking in, use the Utilities.

Undo a Check Out

If you have placed locks that you need to remove but do not want to Check
In the file(s) to remove the locks, follow these steps.

Procedure-locked APP file

7. Selectarchive [ Utilities.

2. Locatethe file by choosing the archive directory it is located in and
highlight it.

3. PresstheProcedures button
4. Selectthe locked procedures apdesstheunlock Procedures button.
You can select multiple procedures in this list box.

5. When you have set all the procedures that you want to urdcedsthe
Apply Changes button.

Note:  You should delete the workfile so that modifications are not
inadvertently made. With the locks removed, the workfile
cannot be checked back in.



Undo a Check In

All other files

Note: If the security model is not in use, only the owner of the locks
can remove them. Using security, developers granted the
BreakLock privilege could remove any locks.

7. Selectarchive [ Utilities.

2. Locatethe file by choosing the archive directory it is located in and
highlight it.

3. Locatethe revision where the status indicates it is locked (the lock
owner is the first line in the description).

This is usually the tip (latest) revision.
&. Presstheunlock button.
Note:  You should delete the workfile so that modifications are not

inadvertently made. With the locks removed, the workfile
cannot be checked back in.

If you have Checked In a revision that you want to remove, follow these
steps. The window of opportunity to prevent propagating a bad revision is
short, it ends when there is any activity on the archive—a check in or check
out.

Procedure-locked APP file

Because multiple developers may simultaneously have procedure locks in an
APP some coordination is required to remove the tip revision. In many cases
it may be more efficient to remedy coding errors by simply Checking Out the
file again, correct the deficiencies, then Check it In again.

7. Selectarchive [ Utilities.

2. Locatethe file by choosing the archive directory it is located in and
highlight it.

Review the description of the tip revision to ensure this is the revision

that you mean to delete. If another revision has been added since the one
you wanted to undo deleting it will not affect the new tip, you will have

to Check Out the file again, correct the deficiencies, then Check it In
again.

3. If there are any locked procedures, you must remove them to continue.

If security is not in use then each developer will have to release their
locks using steps a and b below. Otherwise have a team leader (or
anyone with the BreakLock privilege) remove the locks



4. Selectthe procedures to unlock aptessthe Unlock Procedures  button.
You may select multiple procedures in this list box.

5. When you have set all the procedures that you want to upmdsthe
Apply Changes button.

6. PresstheDelete Revision button. If you are certain this is the correct
revision,presstheok button on the confirmation dialog, otherwise
Cancel.

7. Have each developerovetheir working APP file to a safe location.

§. Have each developeheck outthe APP again. The previous procedure
locks are automatically listed in the Lock on Check Out list box.

It is important that they do not add or remove procedures from this
list.

¢. Once each developer has re-established their locks, theppgthe
saved APP file back to the working directory, overwriting the one
checked out in step 8.

All other files

7. Selectarchive O Utilities.

2. Locatethe file by choosing the archive directory it is located in and
highlight it.
Review the description of the tip revision to ensure this is the revision
that you mean to delete.

3. If the revision is lockedgresstheunlock button

#. PresstheDelete Revision button. If you are certain this is the correct
revision,presstheok button on the confirmation dialog, otherwise
Cancel.

5. If the revision was locked, and you still have a writable copy of the
workfile, pressthelock button now so you will be able to Check In your
work when it is satisfactory.

Reports

Archive reports summarize information about archives and their revisions. It
provides the team with information about projects which is useful to monitor
the development process, review file histories, and identify lock owners.

Reporting is easy in the Version Control System. Simply select a file to
report in the same manner as you select a file to Check Out, and choose a
report type. After previewing the report, you may save it to disk or print it.
Closing the preview dialog returns you to the Report dialog, where you can
choose another report type on the same archive. For Clarion projects and



project definition archives that contain multiple files, @rt Al button is
available. This creates a single report for all of the files in the project.

Types of Reports

There are five reports you can generate for any file archive, and one that is
only available for APP files:

Full
Contains both the archive summary and the revision summary.

No Revision Information
Contains the archive summary only, including:

= Archive and workfile names

» Date and time of archive creation

= User ID of the archive owner

= Last revision number

= Number of revisions in the archive

= Revision numbers of locked revisions (if any)

= User ID of the lock owners (if any)

= Archive attributes

= Version labels and associated revisions (if any)
= Workfile description

Revision Information Only
Contains the revision summary only, including:

= Revision number and change description

= Date and time of check-in and modification
= Number of added, deleted, and moved lines
= User ID of each revision author

List Locked Revisions
Lists each locked revision and the locker’s User ID.

List Version Labels
Lists each version label and the revision number to which it is
assigned.

List Locked Procedures
Available for APFfiles only, this report lists each locked
procedure, the lock owner’s User ID, and the revision number
for which it was locked.



Advanced Tasks

Project Definition Files

One of the most powerful features of the Version Control System is the
project definition file. This allows you to move multiple files in and out of an
archive in a single operation. The files may be stored in more than one
archive directory and each workfile can has its own working directory. Lock
selections are not specified in the project definition dialogs, but are retained
for each user after Check Out. Procedure-lock enabled APP files can be
placed in a project definition—th@P File Check Out dialog is presented for

each one on check out.

The project definition file is a text file that contains workfile names (and
optionally, their working directories), and can include archive directory
names, event triggers, and a template definition file. It is archived also, in the
first archive directory listed.

Maintaining Project Definition files

You should create a new file in the main working directory of your project.
When working with an existing file, you will have to check it out with a lock
in order to modify it.

To create a Project Definition File:

7. Selectarchive [ Project Definition .

2. Add workfiles to the Project Definition File (séelding and Removing
Workfileg.

Optionally,specify Archive Directories (seArchive Directorie¥.
Optionally,specifyany Advanced optionseeAdvancedl
Optionally,specifyany Event TriggeréseeEvent Triggers

QoW

Optionally,specifyany Template Definition Files to include in the
Project Definition (se@emplate Definition Filgs

N

Presstheclose button.

If you close a modified Project Definition File, you are prompted to
save.

§. Presstheves button , specify a filename, thenessthesave button.

The Project Definition dialog has its owie menu, supporting standard file
actions (e.g., Save).



Adding and Removing Workfiles

To add workfiles, press thadworkiile button. This opens a standard file

dialog, with various File Type selectors to assist file location. Multi-select is
enabled in the file list box. Pressing the OK button adds the selected files to
the project definition and returns you to the file select dialog. Press Cancel
when you are finished selecting files.

If you check theeep path with Project Definition workfiles ~ box in the Advanced
Configuration dialog, the full path (including drive letter) is stored with each
workfile. This is useful when checking in and out files from multiple
directories using a project definition file. If developers use different drives
but the same directory structure, setwhfile Drive in the Advanced
Configuration for any developer who is using a different drive. On Check
Out, the drive in the workfile path is be replaced with their specified drive.

However, if the same pathni®t available for all developers, you should

clear thexeep path with Project Definition workfles ~ checkbox so that only the

workfile name is stored. You can still use multiple working directories, but
you will have to step through the Check Out process one file at a time to set
the correct directory for each file.

After you have added all the files, you can to move it up and down in the list
or remove it from the list. If you are not able to usekdagpath with Project

Definition workfiles - option, arranging the files by destination directory can save
time during Check Ouit.

Archive Directories

You can optionally specify archive directories for a projédtirectories are

not specified here, then VCS looks for archives in the directories listed in the
master configuration file. The archive directories listed in a project definition
file replacethe directories listed in configuration for actions on the project
and its files. This allows you to use the same file name for different files in
various projects and keep them in different archives.

For example, suppose that in \ACCT you have a file, GL.APP. The archive

file is in \ARCHIVE\ACCT. If you modify the application for a customer, a
different copy of GL.APP might be in \AACCT\SMITHCO. However, because
the Version Control engine searches for archives in the archive directories
listed, and uses the first one found, checking in \ACCT\SMITHCO\GL.APP
could result in its being stored in the wrong archive. Using project definition
files for each of these, and specifying unique archive directories, ensures that
the revisions are stored in the intended location.

Add archive directories by pressing geect Archive Directories  button. This
dialog allows adding and sorting archive directories in the same manner as
the configuration dialog. Highlight the directory in the left-hand list box and



press thedd button. If you want to remove an entry from the archive
directory list, highlight it and press tRemove button.

Tip:  The Version Control engine searches for archives in the order
that the archive directories are listed. Use the Up and Down
buttons to minimize search time.

Advanced

Press thadvanced button to specify event triggers and a template definition
file for this project. Entries made in each of these items supercede the
settings stored in other configuration files.

To recap, event triggers allow you to specify a command line which executes
when the prompt indicates (e.g., Prior to Check In) and can also be
configured globally in the master configuration file using the VCS
Administrator.

Template definition files are a special case of a project definition file and can
also be specified by the user in ArchiveConfigurationl] Advanced.

Event Triggers

Enter the name of the file you want to run when the files in this project
definition file are checked in or out. The events occur for each individual
file. SeeEvent Triggersin Using the VCS Administratéor more details
about event triggers.

Template Definition Files

The template definition file is simply a project definition file itself that is
processed last. An example fle—TEMPLATE.CFG— is created during
setup and is placed in the \CLARIONS\TEMPLATE\ directory.

A Template Definition File is a list all of the files for a project that are

needed to recreate any prior version exactly as it was when archived, and to
place them under version control also. The example file lists all of the
template files as well as the source files in the \CLARIONS5\LIBSRC
directory.You may wish to add other files, such as third-party templates,
local redirection files, etc.

To be able to automatically move these files with an APP file you must
specify the full path and name of the template definition file in the local
configuration. To archive these files with a project, specify a file here. This
can be a different file and overrides the local configuration.

Note: The VCS only processes a template definition file when at
least one APP file is a part of the project, and a version label is
specified at Check In or Check Out.



Utilities

Use the utilities to lock or unlock a specific revision, to delete revision(s),
and maintain version labels for revisions within an archive.

Select an archive directory to display a list of archives, then select an archive
to display its status, revisions, and revision information. View any of the
revisions within the selected archive by selecting it irRthigions list box.

The status area displays the lock status of the selected archive and selected
revision and, for an .APP file, if there are locked procedures.

Revision Maintenance

At times, you may want to manually set the status of locks on a revision.
Perhaps a file was checked out without a lock, the read-only attribute
removed, and you want to save the modifications made (a lock is required to
check in a revision). Or a developer might leave the project with several
procedures locked, and no one can check them out.

Thelock button locks the selected revision in the selected archive. It is
enabled only if the selected revision is not locked. Typically, you should lock
the tip (latest) revision to create a new tip. Similarly,utek button

unlocks the selected revision and is enabled only if that revision is locked.

TheDelete Revision button permanently deletes the selected revision in the
selected archive. It is enabled only if the selected revision is not locked.

Note:  There is no recovery available once a revision is deleted.

Procedure Locks

Lock/Unlock of a revision is disabled for procedure-locked .APP files, as

this is a lower-level function. Press theedures button to display locked
procedures within the selected APP file and the User ID of the developer
with the lock. This button is only available when you select the tip (latest)
revision of an APP file. If the security features are not in use, only the person
who placed the locks can remove them. If security is in use then the person
who placed the locks as well as users with the BreakLock privilege (included
in TeamLeader and SuperUser) may remove the locks.

Tip: If you remove ANY procedure locks, the APP that the
developer has CANNOT be checked in and any changes made
to that or other locked procedures are forfeited.

You may select multiple procedures here, USITR-CLICK OR SHIFT-CLICK.
Theunlock button processes the selected procedures and disjhlagk will
be removed=for procedures that you have the right to remove. Press the
Apply Changes button to implement the unlock status to the archive Chhe



button exits the APP File Procedure Locks dialog box without modifying the
lock status in the archive.

Access List

If you are using the security features, you will see a button fowtés List

on this dialog. This opens a pair of list boxes. On the left are the groups and
users defined imCs Administrator . Highlight and move groups and users that
should have access to this archive toudae/Groups with Access  list box. If

you do not create an access list for this archive, any user can access the
archive, but only perform actions for which they have privileges.

Version Labels

We recommend using version labels. The utilities allows you to manage
them. Select an archive file to work with, then select a revision, or version
label. You may add a version label to a selected revision, or use an existing
version label.

To edit or delete a version label, you must select a specific version label.

Adding a version label to a project definition file will result in a dialog
offering to add this version label to all files that make up the project
definition.

If you selected a specific revision of the project definition file the version
label is applied to the same revision number in all the project files. This is
generally only a good idea for revision Afler the first revision, the

revision numbers will likely not be the same for every file unless one
developer has been checking them all out and in together. To modify this
behavior, check th&ply Version Label to Trunk Tip ~ OF Floating Version Label boX. If

you choose to apply it to the tip, the version label appears under the highest
revision for the selected major number of the definition file. If you specify a
floating version label, it appear under the highest revision for the major
number you add it to, and will continue to float to each successive revision
until the major number changes. For example, if you added a floating version
label to revision 1.12, it would float up to 1.84, but not to 2.17.

You can also add a second version label to an existing one; this applies it to
all files at the same point in development. For example, if your “Beta 2,
Build L” passes quality assurance testing and is released as “Version 2.1, “
you can add the version label “Release 2.1" to the “Beta 2, Build L” label.



Security

Security and Team Development

Security establishes a framework designed to protect data. The structure
provides developers with different levels of expertise and responsibilities the
access privileges they need to do their jobs, while preventing actions outside
of their abilities or areas of responsibility.

The Version Control System provides two methods of managing security:

Access lists
An access lists a list of users and groups stonedn archive
that specifies who is authorized to perform Version Control
operations on that archive. To access an archive containing an
access list, a User ID or Groups to which that user belongs must
be in that list. If an archive does not contain an access list, all
users have unlimited access to it.

Access privileges
An access privilegés a special word you assign to users and
groups to control whether they can use particular Version
Control featuredf you do not assign privileges to a developer,
that developer will have unlimited use of VCS features in any
archive to which the developer has file access.

Security Strategies

Using access lists is the simplest form of secuyiby create a database of

users and groups, but need not assign privileges for most users. For archives
you want to protect, you create an access list that specifies who can work
with the archive.

Another method is to assign privileges only to developers who must be
restricted. Developers without assigned privileges are free to access
archives, but a developer with the GetTip privilege, or any Non-Team
Member, is not be able to place locks on archives.

Most commonly, all users and groups are entered into the database and the
privilege assignment will be among the composite privileges: Team Leader,
Team Member, and Non-Team memiigging access lists in addition to this
provides the highest security possible.



Setting up Security in VCS

To use either or both of these security features, you must add users to an
access control database. The Version Control System uses this database to
determine which archives each user can access and which features they can
use.The access control database is maintained using the VCS Administrator.

To use security, all users must be configured to use the same location for the
master configuration file. You can verify this by examining the ISLV.INI file
in each developer's WINDOWS directory:

[PRODUCT_LOCATION]
PVCS OEM VM_6.0.00_WIN32=drive:path

This drive and path is the location of MASTER.CFG. Workstations that are
not set to read use this file are affected by settings made in the VCS
Administrator.

The VCS Administrator is not added to the Clarion group during installation
to prevent experimental use that could lock everyone out of their projects.
You can create a shortcut to VCSADMIN.EXE in your \CLARIONS5\BIN
directory to use the VCS Administrator.

The first time you run the Administrator there are no security checks.
Subsequent launches require a password and the privilege to modify the
access database. The Administrator alerts you on exit if there are no users
with the required privilege and a password.

Tip:  Take the time to write out a security plan of users, projects,
and application dependencies for the developers of at least
one project, before launching the Administrator. Without a
security plan you could lock everyone out of their projects.



Privileges

Privileges are predefined words that you assign to a user to permit the use of
one or more Version Control features. You assign privileges according to the
security level of a developer’s working environment. You can assign liberal
privileges that enable users to perform almost any action, or limit their
privileges to only those that are necessary to accomplish their assigned
duties. Version Control supports the following privilege types:

Base Privileges
Base privileges represent the access rights to use certain
features. For example, the AddVersion privilege enables users to
assign version labels.

Base Privilege Name Associated Action/Task

GetTip, or GetNonTip Check out a revision

LockTip, or LockNonTip Check out with a lock
InitArchive Check in and create new archive
ChangeAccessList Define access list members
PutBranch, or PutTrunk Check in a revision
StartBranch Check in revision, create branch
AddVersion Check in, assign a new version label
ViewArchive View an archive report
ModifyVersion Change/Remove a version label
DeleteVersion Remove a version label

Unlock Unlock a lock you placed
BreakLock Unlock another user’s lock

DeleteRevNonTip, or DeleteRevTip
Delete a revision

ChangeAccessList Change access list members
ChangeOwner Change the archive owner

Composite Privileges
Composite privileges are composed of two or more base
privileges. Composite privileges include the SuperUser,
Unlimited, TeamLeader, TeamMember, and NonTeamMember
privileges, which provide users with a wide range of rights.
These privileges are described below:

SuperUser
Grants unlimited access to any archive, whether or not the user
is on the access list.



Unlimited
Grants all base privileges. Users with this privilege can perform
any operation on any archive if at least one of the following is
true:

The access list for the archive contains the user’s ID,

The access list for the archive contains a group, to which the
user belongs,

The access list for the archive is empty.

Other VCS composite privileges:

Team Team Non Team

Base Privilege Leader Mbr Member
GetTip, or GetNonTip . . .
LockTip, or LockNonTip . .
InitArchive .
ChangeAccessList .

PutBranch, or PutTrunk . .
StartBranch .

AddVersion . .
ViewArchive . . .
ModifyVersion .

DeleteVersion .

Unlock . .
BreakLock .

DeleteRevNonTip, or DeIeteRelep .
ChangeAccessList
ChangeOwner .

How Privileges are Applied

When assigning privileges, keep the following in mind:

If you assign no privileges to a user, they have the equivalent of an
Unlimited privilege level.

When using Access Lists: If a user is a member of one or more groups in
an archive’s access list, that user has the combination of all the privileges
of all those groups.

When using Assigned Privileges: Users cannot perform any operation
that violates their assigned privileges, even if they belong to groups that
have greater privileges.



The SuperUser privilege grants all privileges. This privelege must be
assigned or implied for any developer who is required to maintain the
access control databad4S Administrator requires at least one
developer be assigned this privilege.

Managing Users and Groups

VCS Administrator allows you to define users and groups of users in an
access control database. The purpose in defining individual groups and users
is to grant them privileges. They are displayed in a tree format, listing each
group and its members. To add a group, highNghnsion Control Systems

and press thesert button. To add Users, highlight any other item and

pressing thensert Button.

Users
To add a developer, highlight tiAdl Usersgroup and press the
Insert button. Supply the user’s full name, VCSID, and password
if used. The password must be entered twice to confirm it. On
thePrivileges Granted tab, press thadd or Remove buttons to grant
or rescind privileges. On th&oups Belonged To tab, press thedd
or Remove buttons to add or remove a user from groups.

Note: The All Users group is required for system use and cannot be
removed.

Groups
To add Groupshighlight the topmost entry (Version Control
Systems) and press theert button. Supply the group name
(with no spaces). On ttravileges Granted tab, assign privileges to
the group. Groups cannot have SwerUseior ViewAccessDB
privileges—those privileges are only allowed for users. All
members of the group automatically inherit the rights assigned
to the group. Theroup Members tab allows you to add and remove
users from the group.

Logins

You can specify how the Version Control System recognizes the User ID.
SeeDeveloper User ID Sourde Using the VCS Administratdor more
information. Once you have entered users into the database, you can include
Login to VCS as a source .

To force users to login, enable ombgintovcs . This requires a User ID (and
password, if necessary) to launch the Version Control System. This also
enables the Login button on the Configuration dialog, allowing a user to
change their User ID for the current session.

You can enable multiple methods, in which cagetovcs should be last. A
login dialog is only be displayed if a VCSID is not found by another source.



Problem Solving / Troubleshooting

General

Check Out

Some Archive Directories are not displayed

If you do not see all of your archive directories in the selection list of Check
In, Check Out, Reports, and Utilities, it means that one or more of the
directories listed in the Options dialog was not found. PVCS stops reading
the list when it reaches a directory that does not exist, so that directory, and
the others listed after it, are not used. Simply remove or correct the offending
directory to continue to use the others. If these are network directories, and
you are often not connected to the network, consider putting the network
directories in the MASTER.CFG file and only local ones in the

Configuration dialog, and turn on the Append to master config VCSDIR
option.

Navigating directories under Novell NetWare

If you do not see [.] in the directories list box of Check Out, Configuration,
etc., you will need to configure your workstation to display the parent
directories (the double dots). Enable the following setting in the NET.CFG
file or on the property tab of the Novell Client for Windows 95:

Show Dots = ON

File Is Locked by Another User

If you try to check out and lock a workfile when another user already has the
workfile locked, you see the following error message:

The archive for the workfile file_name is already locked by the user
user_name.

The user who has the file locked must check it in before you can check it out
with a lock. You should either ask that user to check in the file, or check out
a read-only copy of it without a lock. If you check out a file without a lock,
you can only view or print it; you can't edit it.

If the user who locked the file is unavailable, ask your system administrator
to log in as that user and release the lock.

You Don't Get the Revision You Expect

If you get a different revision of a file than you expect, you may have more
than one archive with the same name in different archive directories. PVCS
checks out files from the first archive found, searching the archive directories
in the order listed in the Version Control System Configuration dialog.



Check In

Remember, the archive directories listed in a project definitiosujercede
the directories listed in both the master configuration file (MASTER.CFG),
and in the local configuration file (C5VCS.CFG), for actions on the project
and its files. This allows you to use the same file name for different files in
various projects and keep them in different archives.

If two or more developers Check In a new procedure (one that was not in the
revision they checked out) that has the same name, only defined procedures
are checked in. That is to say, in the event of a hame cofitiioh

procedures are skipped. The developer is alerted if any of the new
procedures aréoDoand the Check In will abort. Delete or rename the
duplicate procedure. It is a good practice to not reference procedures until
they are prototyped, unless you are planning to code it soon.

Recovery from a Network Crash

Follow the steps below to recover from a network crash that occurred while
the Version Control System was updating an archive:

7. Usearchive [ Reports to generate Full information on the original archive.
This report indicates whether or not the archive was corrupted.

2. Do one of the following:

If the archive is not corrupted, delete any temporary files in both the
archive directory and the archive temporary directory, and retry the
operation that you were performing during the network crash.

If the archive is corrupted, look in the archive directory for a temporary
file namedPVCSnnnn.TMP. Perform step 1 on this file to determine if
it is corrupted. Do one of the following:

If the temporary file in the archive directory was not corrupted, go to
step 3.

If the temporary file in the archive directory was corrupted, look in the
archive temporary directorfor a temporary file named

PVCSnnnn. TMP. This directory would either be the destination
directory or the directory specified as ‘Directory for Temporary Archive
Copies’ on the Global tab of the VCS Administrator. Perform step 1 on
that file to determine if it is corrupted.

If the temporary file in the archive temporary directory is not corrupted,
go on to step 3. If it is corrupted, restore the archive from your network
backup system.

3. Copy the temporary archive to the archive directory and rename it with
the original archive file name.



Version Manager Users

InterSolv’'s PVCS provides the engine for all of the Version Control System’s
archive storage and retrieval. There is no functional difference between an
archive created with PVCS Version Manager and Version Control System—
you can use Version Manager interchangeably to interface with developers
on other platforms.

There are a few differences since Version Manager is designed to work with
a 3GL programmer’s files, and the VCS is designed to work with Clarion.

APP files - The Clarion Version Control System supports procedure locking
in Clarion .APP files, allowing multiple developers to simultaneously access
them. While this information is stored in the archive, the non-Clarion PVCS
Version Manger is not aware of it. Therefore, you will corrupt your .APP file
archive and be unable to Check In any outstanding procedures if you check
in revisions to the .APP file using PVCS Version Manager.

Branches- The Clarion Version Control System supports branching, but not
merging. Therefore, when you get a revision that is older than the tip
revision, then put it back in the archive, it becomes a branch, which is the
same behavior as the (non-Clarion) PVCS Version Manager under these
circumstances.

VCSID - If you didn't enter a VCSID when you installed PVCS your
changes are be stored in the archive as ‘PVCSUSER.’ If you share archives
with others, it will be difficult to track who made each change.

Tip:  You will not be allowed to Check Out procedure-lock enabled
APP files without a VCSID.

Configuration Files - The Clarion Version Control System reads various
configuration files, and (non-Clarion) PVCS directives in one file may
override those in another. Here is the sequence files are read:

1. MASTER.CFG is read first, on every Check In or Check Out to re-
initialize the settings. Let’s say it has the NOMULTILOCK directive.

2. TEAMLINK.CFG (in the Windows directory) is then read. This file is
created for each user/machine, and can contain any standard directives.
It probably won’t have many directives in it, and NOMULTILOCK is
still in force.

3. If you create a project configuration file, then it is read last. Any
directive placed in here would add to or alter the PVCS environment;
e.g., MULTILOCK would enable multiple locks for that set of files
being Checked Out.

As soon as you Check Out another application, 1 and 2 above are reread and
multiple locks are disallowed again.
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8 - DATA MODELLER

Overview

Data Modeller is a graphicalpint andcLick database dictionary editor for
Clarion.

Data Modeller draws your dictionary design on a graphical (visual) Design
Pad. The Design Pad displays your files in boxes containing field and key
names. You can optionally display field types, pictures, key structures and
prompts as well. You can create relationships between files simply by
dragging and dropping. Data Modeller displays the resulting relationships as
lines drawn between the boxes.

Dictionary, file, key, field and relationship attributes are immediately
accessible with the right mouse button—simpésT-cLick on the item you
want to modify and Data Modeller provides the appropriate popup menu
choices for the selected item.

Tip:  The right mouse button is the key to a successful relationship
with Data Modeller!

Editing data dictionaries with Data Modeller is very fast and very easy, plus
you can print the graphical representation of the dictionary—up to 10 x 10
pages large! Of course you can print a detailed text report of the dictionary
too.

Data Modeller has comprehensive built-in error checking that ensures your
dictionaries are accurately designed with the minimum of field name and
type inconsistencies. Data Modeller analyzes existing dictionaries too.

Data Modeller provides a wealth of time-saving utilities:

Field Pool
Stores entire field definitions (independent of any files) for easy
reuse. For example, you may use a customer number field in several
files in your dictionary. Add the field to the field pool, then simply
select it from the field pool for each additional file that uses it. This
guarantees that a particular field is defined the same way every time.
In addition, Data Modeller optionally propagates changes from the
field pool to each instance of the field in the dictionary.

Key Pool
Stores entire key definitions for easy reuse. Add the key to the key
pool, then simply select it from the pool for each file that uses it.

Type Pool
Stores field type definitions for easy reuse. For example, you may
frequently create dates using a LONG, with picture @D6 and the



Initial Value set to TODAY(). Store all these attributes as a Field
Type. The next time you create a date field, select the attributes from
the Type Pool.

Favorite Pictures
Instead of typing in the picture every time you create a fieldy
andcLick to select a picture from the favorite pictures list.

Data Type Defaults
Create defaults for data types, complete with size and picture. For
example, you may only use BYTE fields for check boxes—simply
check the True or False attribute in ata Type Defaultsdialog.
Whenever you create a new field, the default attributes are set.

Prompts Manager
Perform global search and replace on prompts, adjust the position of
the prompt colons, and generate prompt hot keys. Use the Prompts
Manager to strip out undesired underscores, including those that may
have remained from very old Clarion applications.

Display Subsets
If you are working with a very large dictionary you can focus on
specific areas by defining and viewing subsets of the files.

SQL Script Generator
Data Modeller automatically generates custom SQL scripts for
creating and maintaining the SQL tables defined within your data
dictionary.

Technical Support

Primary support for Data Modeller is provided by TopSpeed. However,
you may also contact Pea Brain Software directly at:

Pea Brain Software cc
PO Box 51694
Wierdapark
VERWOERDBURG 0149
SOUTH AFRICA

or by FAX at: +27-12-663-6395
or by email at: peabrain@global.co.za

In order to provide you with quick efficient replies we ask that you be as
clear and concise as possible in your queries. Always include the version
number of your Data Modeller (for example, version 2.0, release 001).
To see the version number, choétp O About from the menu.

If Data Modeller fails with a specific dictionary, please send both the
Clarion dictionary file and the .TXD file that are causing the problem.



Design Pad

The Design Pad contains the graphical representation of the active
dictionary. When displaying a dictionary, it looks something like this:

Data Modeller displays database files as boxes containing field and key
names. It displays relationships between the files as lines drawn between the
boxes.

RIGHT-cLIck on the Design Pad to access the Design Pad popup menus. A
different popup menu appears for each discrete area in the Design Pad.

Let's look at each of the menus in turn.

File Popup Menu

RIGHT-cLICKk On a file name. The resulting popup menu contains the following
options.

File to Populate
Toggles the File to Populate mode. When the mode is on, the
background color of the file name is red, and you can add new fields
to the file simply bycLicking on the field names in the Field Pool.

File Properties
Opens thé-ile Properties dialog. This is the same as the Clarion
File Properties dialog.

Summary
Opens thé-ile Statisticsdialog which displays information about
the file including the number of keys and fields as well as the record
length.

Delete File
Delete the fileandits relationships from the dictionary. Data
Modeller will prompt first for confirmation.

Copy File
Opens theCopy File dialog which lets you create a new file with an
identical layout.

Tools (sub-menu)
Provides quicker access to the tools that are more fully described
later, in the section regarding the Data Modeller menus:

Edit Comments
An oversize comment field, allowing both short file descriptions
and extensive programmers’ notes.



Browse / Convert File . . .

Displays the contents of the selected file.

Please refer to the much fuller description of this function that
can be found, undéiools,in the section titled he Data

Modeller Menus.

Create Convert Program . . .

Allows you to convert the contents of a modified file to the new
layout.

Please refer to the much fuller description of this function that
can be found, undédiools,in the section titled he Data

Modeller Menus.

Create Test Data . . .

Enables you to generate test data for the selected file in the
Design Pad.

Please refer to the much fuller description of this function that
can be found, undéiools,in the section titled he Data

Modeller Menus.

DM View Browser

An add-on product from Pea Brain Software (the creators of
Clarion Data Modeller). Available now, it will generate SQL-like
gueries for Clarion and for most well-known DBMS files.
Contact information for Pea Brain Software can be found at the
front of this manual.

Create New Empty File

Opens thé-ile Properties dialog to create a new (empty) file.
Similar to the Create File command in the Dictionary menu. In
contrast to the related command Create File and Populate.

Delete File from disk
Deletes the file and its associated relations from the dictionary.

Print Structure

Prints a report with the details of this file only. All printing
functions in an application, including Print Preview, can be
suppressed at the developer’s option, throughtes
Preferencesdialog.

Export Structure As Source
Use this dialog to generate the Clarion source code declaration
for the selected file.

Export File The name of the .CLW file to be
generated. Type the full file name,
including the extension.

Append File Check to append this file
declaration to an existing file. If
this option is not checked, any
existing file will be overwritten.

Export Comments: Include the short file description.
(see Edit Comments)



Export Long Descriptions:
Include the full text of any
developer notes.
(see Edit Comments)

Keys (sub-menu)

Create New Key
Opens th&ey Propertiesdialog which is the same as the
corresponding Clarion dialog.

Add Selected Key
Adds the selected key in the Key Pool to the file. This option is
disabled until you select a key.

Fields (sub-menu)

Create New Field

Opens thé-ield Propertiesdialog which is the same as the
corresponding Clarion dialog. By selecting Meltiple option,
initial development can go much faster, since on OK the user is
returned to the top instead of exiting to the Design Pad.

Add Selected Field
Adds the selected field in the Field Pool to the file. This option is
disabled until you select a field.

Subsetg(sub-menu)
Hide File Only
Hides this file only. See also: Define Subsets.

Hide File and Related Files (Setup)
Hides this file and all related files.

Hide All But... and Related Files (Setup)
Hides all the files in the dictionary, except for this file and its
related files.

Hide All But... and Related Files (First Level)
Hides all the files in the dictionary, except for this file and its
related files.

Cancel Subset Display
Un-hides all the files in the dictionary.

Key Popup Menu

Key Properties
Opens th&ey Propertiesdialog, which looks and acts the same as
the corresponding Clarion dialog.



Field Popup Menu

Edit Comments
Description fields for the key.

Delete Key
Deletes the selected kapdall relationships depending on this key.

Field Properties
Opens thé-ield Properties dialog. This dialog is similar to its
equivalent in Clarion. It allows full access to, and editing of, the field
attributes. There are three additional prompts:

Choose from Type Pool cLick to select the field attributes from the
Type Pool.

Add To Type Pool
cLick to create a new Field Type. OpensTlgpe Pool Name
dialog which asks for the name of the new type.

ﬂ (Select Favorite Picture)

cLick to choose one of your favorite pictures from Hagorite
Pictures dialog.

Summary
Opens thé-ield Summary dialog which displays the primary
attributes of the field (Type, Length, Picture, Prompt and any
warning messages). You can also change the picture and prompt.

Copy Field

Opens a pre-loadddeld Propertiesdialog which lets you create a
new field with identical attributes and a different name.

Delete Field
Deletes the field from the file. Note that this can affect both keys and
relations that include the deleted field. If the key contained more
than just this field, no further action is taken. If the key contained
only this field, both the key, and any relations associated with the
key are removed.

Edit Comments
Access to the two file description fields.

Show only files where used
Displays a subset of the dictionary, revealing the files where this
field is used. Select Cancel Subset Display from the View Menu, to
return the Design Pad to normal.



Relationship Popup Menu

RelationProperties
Opens thdRelation Propertiesdialog for the selected relationship.
This dialog is identical to its equivalent in Clarion, with the
exception that in Data Modeller, you can name the relationships.

Tip: Use meaningful relationship names to make your data
dictionary self-documenting.

You can display the relation names on the title bar of the Design
Pad. Chooswiew O Relation Names to toggle the display of
relation names. Set the default in theer Preferences dialog

in theOther Settings tab. You can set the color of the relation
names in th&€olor Settings tab.

Relation Name
Type a name for the relation. For Example, 'Lookup Product' would
be a meaningful name for a one-way relationship used for lookups.
This name is stored in the dictionary as a 'user setting', so you won't
lose it when you transfer the dictionary between Data Modeller and
Clarion.

Tip: In Data Modeller, you can create relationships by dragging and
dropping. See Creating a Two-way Relationship and Creating a
One-way Relationship.

Delete Relation
Deletes the selected relationship.

Print Relations
Prints a report showing all the relations for the dictionary.

Goto Primary File
Moves the mouse cursor to the primary file in the relationship.

Goto Secondary File
Moves the mouse cursor to the secondary file in the relationship.

Select fields for View Browser
Only activated for the Relation View Browser (see below).

Relation View Browse
An add-on product (with DM View Browser) from the creators of
Clarion Data Modeller. Available with wizards to help you generate
virtual relations and also queries for Clarion and other databases via
ODBC. Contact information for this product can be found at the
front of this manual.



Open Area Popup Menu

Dictionary Properties
Opens théictionary Properties dialog.

Create File

Opens thé-ile Properties dialog to create a new (empty) file with a
blank key and a blank field to act as placeholders for the respective

popup menus. When you enter a Key or a Field, the respective
placeholder disappears.

Create File and Populate

Creates a new file and automatically fills it with selected fields from
the Field Pool.

Tip:  You must switch tagging on in the Field Pool (by ~ RiGHT-CLICKING
anywhere in that box), and then  cuick the fields that you want in
the file before you select this option.

Import Structure From File
See the section on the File menu, for more about this command.

Aliases

Opens the Alias Editor. You can set up aliases for any file in the
dictionary. Sed\liasesfor more information.

Select Subsets

Another way to select particular parts of the database, if those
subsets have been defined (see below). See also, in this manual,
Select Subset in the section on the View menu.

Locate Files

Opens thé_ocate Filesdialog. This is most useful when you have a
dictionary that is very large, with many files. Simply highlight the

file you want to locate therLick on OK (orpousLE-cLick on the file
name). The Design Pad places the mouse cursor on the selected file.

Tip:  The fastest way to work with Data Modeller, is in 100% zoom
mode, and to locate files by  pousLE-cLickiNG in the Locate File
dialog. If you have a large dictionary, 'scale to fit' is not

efficient as it can take a long time to redraw all the files. See
also Define Subsets.

Define Display Subsets
Opens théefine Subsetslialog, which lets you define, save or

open a subset display in the Design Pad.[8gglay Subsetfor
more information.
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Cancel Subset Display
Cancels the current subset display and un-hides all hidden files in the
Design Pad.

Re-Position Files
Rearranges the Design Pad, so that the files are displayed from left
to right with the larger files on the left, the smaller files on the right.
Note:  Re-Position Files is not reversible!

Re-size View
Centers the dictionary display on the Design Pad.



Data Pools
Field Pool

The Field Pool lists all the fields that have been defined in your dictionary.
This makes it easy, quick and accurate to create a new file based on existing
fields, and it also helps avoid common bugs in your applications.

Locating Fields

ctick on a field name in the Field Pool. All instances of the field in the
dictionary are immediately highlighted.

If there is more than one instance of the field, they are displayed in different
colors. The first instance that directly corresponds with the version selected
in the Field Pool is displayed in one color. All other instances are displayed

in a second color. You can choose the colors itutiee Preferences dialog.

Fields that have the same name

By default the Field Pool lists all the fields in your dictionary, displaying

each version of fields that have the same name. These are color coded so the
identical fields are tagged with a blue flag icon, while fields that have the
same name but different attributes are tagged with a red flag icon.

Fields that have different attributes are always displayed. ladvenced
Settings tab of theUser Preferences dialog, you can choose whether or not
to display those fields that have identical attributes.

Changing a field's attributes

You can choose in th&dvanced Settings tab of theUser Preferences

dialog whether to cascade the changes automatically to other fields that have
the same name atdenticalattributes. Fields with the same name but
differentattributes are not affected.

Field Pool Popup Menu

Set Filter
Opens thé”ool Filter dialog which lets you display a subset of the
fields in the Field Pool. This is particularly useful if you have a large
dictionary with many fields defined.
For examplegLick on the A tab to list only those fields whose names
begin with 'A" (or 'a’)cLick on the All tab to cancel the subset
display.



Show Only Files Where Used
Displays a subset of the dictionary, revealing just the files where this
field is used. Select Cancel Subset Display from the View Menu, to
return the Design Pad to normal.

Create Field
Opens the Field Properties dialog to create a new field.

Quick Add Opens the Quick Fields dialog, which lets you create a
number of fields rapidly. The Quick Fields feature was inspired
by its equivalent in the Clarion Quick Start utility. However, in
Data Modeller you can choose the data types for your fields.

Field Name Type a field name.

Data Type Select a data type from the drop-
down list.

Size Type the size required. (For numeric

data types this field is disabled.)

Use Data Type defaults
Check to automatically apply
attributes from the data type pool.

OK Save the new field to the quick list.
Edit Edit the selected field.
Delete Delete the selected field

Field Properties
Opens thé-ield Properties dialog to change the attributes of the
selected field. Note that if you have multiple fields with the same
name, any changes that you make may be carried through to the
other fields that have the same attributes. You can control this feature
in theUser Preferenceglialog.

Delete Field

Deletes the field from the Field Pool. The field is also deleted from
all files, keys and relations.

Copy Field
Opens the Field Properties dialog. The attributes of the selected field
are copied into the dialog. You must type a new name for the field.

Tag
Toggles tagging mode in the Field Pool. With tagging on, you can
highlight multiple fieldscLick on the Add Selected Field option in
the File Name Popup Menu to add all the selected fields to a file.
cLick on the Create and Populate File option in the Open Area Popup
Menu, to create a new file with all the selected fields automatically
populated.



Key Pool

Untag All
Quickly releases multiple tags (checks).

Import From...
Lets you merge dictionaries. You can import all fields from the
selected dictionary. Only the first occurrence of each field is
imported. Data Modeller does not check whether field names already
exist so the import may result in duplicate field names in the Field
Pool.

Key Pool
Opens the Key Poe@indcloses the Field Pool.

The Key Pool lists all the keys that have been defined in your dictionary.

Locating Keys

cLick on a key name in the Key Pool. Every occurrence of that key
throughout the dictionary is highlighted on the Design Pad. The highlight
color can be set in thdser Preferences dialog.

Creating a Key

In the Design PadkicHT-cLick on the File Name of the file for which you
wish to create a key. From the popup menu, select Keys -> Create New Key.

Using an Existing Key

You can add an existing key to a file. Highlight the key in the Key Pool. Now
RIGHT-CLICK On an existing key in the file. Select Keys->Add Selected Key.
The key is added to the file. Note that the file must have have a key, before
another can be added this way.

Tip: If the key fields don't exist in the file, they are automatically
added to the file as well.



Key Pool Popup Menu

Type Pool

Opens th&ey Properties dialog for the selected key. THey Properties
dialog is similar to its equivalent in Clarion. The only difference is in the
Fields tab, where you choose the key fields directly from a list box.

Note:  pousLe-cLick on a field in the Key Fields listbox to change the
sort order.

Delete Key
Deletes the selected key. The key is also deleted from its file. If the
key is involved in a relation, the relation is also deleted.

Field Pool
Opens the Field Pool and closes the Key Pool.

The Type Pool lets you store a number of pre-configured Field Types. For
exampl e, you may always use date fields that are of type LONG, with the
picture @D6. Instead of having to configure those attributes every time you
create a new date field, you can store them as a Field Type, and then simply
select this type from the Type Pool when you create another similar field.

To add a type to the Type Pool, create your field complete with attributes in
theField Properties dialog. Nowctick on Add To Type Pool . The field's
attributes are stored in the Type Pool.

The next time you wish to create a new field of the same type, simply type
the field's name in thigield Properties dialog, thercLick onChoose From
Type Pool . Talk about time saving!

All field attributes are saved and restored except the Report and Window
controls, and the Must be in file validity check.
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Type Pool Popup Menu

This menu lets you manipulate Field Types that you have created from the
Field Properties dialog.

Edit Properties
Opens th@ype Propertiesdialog where you can change the
attributes of the selected Field Type. The dialog is essentially the
same as thEield Properties dialog, with the exception of the Type
Name.

Type Name Enter a meaningful name for the Field Type. The name
appears in the Type Pool for selection when you are creating a
new field.

Delete Type
Deletes the selected Field Type from the Type Pool.



The Data Modeller Menus

File Menu

The File menu lets you open, close, import and export dictionary files.

Import Current DCT
Imports the dictionary currently loaded in Clarion.

Export to Current DCT
Exports your changes back to the dictionary currently loaded in
Clarion.

New Dictionary
Create a new dictionary. You will be asked whether you wish to save
the current dictionary.

Open TXD
Opens a selected .TXD file for editing.

Close Dictionary
Close the current dictionary. You will be asked whether the
dictionary should be saved.

Export TXD Saves the dictionary to a .TXD file. Note that this option
does not update the currently loaded dictionary (if any) in Clarion. In
order to so, select the File, Export to Current DCT option.

Export As
Creates a .TXD file with the name you specify.

Export to SQL Script Opens the Export Script Type dialog, which
allows to define the type of SQL script you wish to create.Sgle
Script Generatiorbelow.

Delete TXD File
Deletes the .TXD file of your choice from your hard drive.

Printer Setup Calls the Windows Print Setup dialog.

[Recent Files]
The names of the four most recently edited dictionaries are listed in
the File menu. To open one of these dictionatiesk on the name
or type Alt-# where # is the number of the dictionary in the list.

Exit
Exit Data Modeller.



Edit Menu

The Edit menu provides the following choices:
Aliases

Opens theAlias Editor. See the section nameEde Aliaseslater in
this chapter.

Dictionary Menu

The Dictionary menu provides the following choices:

Properties
Opens théictionary Properties dialog.

Create File
Opens thé-ile Properties dialog to create a new (empty) file with a
blank key and a blank field to act as placeholders for the respective
popup menus. When you enter a Key or a Field, the respective
placeholder disappears.

Create File and Populate
Creates a new file and automatically fills it with selected fields from
the Field Pool.

Tip:  You must switch tagging on in the Field Pool, and cLick on the
fields that you want in the file before you select this option.



View Menu

The View menu lets you change the way the files are displayed in the Design
Pad.

Structures
Toggles the display of keys, fields, and relations, (as a group), with
the files.

Fields
Toggles the inclusion of field names with each file.

Pictures
Toggles the inclusion of field pictures next to the field names.

Types
Toggles the illustration of data types next to the field names.

Prefixes
Toggles the inclusion of file prefixes with the field names.

Key Structures
Toggles the visible breakdown of fields making up each key.

Relations
Toggles the display of relation lines between files.

Virtual Relations
Toggles the display of Virtual Relations between files.

Relation Names
Toggles the display of relation names. Note that this is a temporary
switch. Set the default mode in User Preferences.
Switch Relation Names OFF to speed up the repainting of the
Design Pad window. You can switch them back on just before you
print the dictionary.

Select Subset . . .
Opens an empty list until subsets have been defined.

Define Display Subsets . . .
If your dictionary has many files, it can become difficult to work
with. It is sometimes handy to be able to view only the files that you
are concerned with at any particular time. Data Modeller allows this
by means of Display Subsets. You can define and save subsets using
this dialog. Select files for a new subset with@kle-cLick. Blue
indicates the file is visible on the Design Pad, red indicates the file is
not displayed. busLe-cLick on the file names to toggle the display
flag.



Save As

Enter a name for the defined subset. This can be used to identify
the subset if you wish to invoke it again at a later time.

Load

Reload a defined subset. Choose the subset from the drop-down
list box.cLick on OK to invoke the subset view.

Un/Hide

cLick to hide or un-hide the highlighted file in the File Name list
box.

Tip:  You can also create a subset very quickly using options on the
File Popup Menu. For example, you can focus on a specific file
and its related files simply by clicking on Hide All But... and
Related Files.

Cancel Subset Display

Cancels the subset display (if in effect) and causes the Design Pad to
show all files in the dictionary.

Prompts Mode

Toggles the View setting that controls whether the field prompts are
displayed in place of the field names. This may be beneficial if
you've used obscure names for your fields.

See also: Prompts Manager

Aliases

Opens the Alias Editor. You can set up aliases for any file in the
dictionary. Sed-ile Aliaseslater in this chaptefor more
information.

See Comments

Toggles the display of file descriptions and comments on the Design
Pad.

See Do Not Populate
Toggles “N” (for Not), next to the file name.

Locate Files
Opens thé.ocate Filesdialog. This is most useful when you have a
dictionary that is very large, with many files. Simply highlight the
file you want to locate therLick on OK (orpousLE-cLick on the file
name). The Design Pad places the mouse cursor on the selected file.

Re-Position Files
Rearranges the Design Pad, so that the files are displayed from left
to right with the larger files on the left, the smaller files on the right.

Note: Position Files is not reversible!



Re-size View
Centers the dictionary display on the Design Pad.

Zoom Menu

The Zoom menu lets you display as much of the dictionary as you want.

You can also zoom by clicking on the Design Pad with the left mouse button,
if you Activate Left Mouse Button Zoom in the User Preferences dialog.

Zoom +
Reveals more file, field name, and relation details, by showiing less
of the big picture.

Zoom -
Reveals more of the schema, at the expense of some structure detail.

Scale to Fit
Re-scales the Design Pad so that all the files in the dictionary are
visible.

25%
Scales the Design Pad so that the files are displayed at 25%.

50%
Scales the Design Pad so that the files are displayed at 50%.

75%
Scales the Design Pad so that the files are displayed at 75%.

100%
Scales the Design Pad so that the files are displayed at 100%.

User Define

Opens thzoom Factor dialog which lets you specify the factor by
which the Design Pad is scaled.

Tools Menu

The Tools menu contains options that allow you to analyze your dictionary,
control the Design Pad and edit your own user-defined data types.

Prompts Manager
Use thePrompts Manager dialog to organize and control the
prompts that have been set up in your dictionary.



Apply to Selected File only
Allows the settings for prompts tobe made file-by-file, or for the
entire dictionary.

Remove Colons
Select to remove all colons from all prompts throughout your
dictionary.

Add Colons
Select to add colons to all prompts throughout your dictionary.

Spaces between text and colon
The number of spaces that will be generated between the
last character of the prompt and the colon.

The Microsoft Windows interface guidelines call for prompts to
have a colon at the immediate right hand side of the text like
this:

My Prompt:

Some developers, however, prefer their prompts to have a space
before the colon like this:
My Prompt :

With Data Modeller, either style is easy to generate!

Hot Keys
Select to generate or delete hot keys for your prompts. The
algorithm used is as follows: if possible the first letter of the
prompt is used. If that has already been used, then the first letter
of the second word (if it exists) is used. If that letter has already
been used, then the second letter of the first word is used, and so
on. If there are no unique letters left, the first letter found with
the least duplicates is used.

Create Hot Keys
Select to generate hot keys in all prompts.

Remove Hot Keys
Select to remove all existing hot keys from all prompts.

Remove All Underscores
Select to remove underscores from all the prompts in the
dictionary. (Those of us who knew (and loved!) Clarion
Professional Developer will appreciate this Prompt Manager
utility. In ancient times programmers did not have the space-
character option, and so they used underscores to make labels
and prompts more readable, as in FIRST_NAME_:. When you
create a dictionary by importing a CPD file definition, therefore,
you'll see that “legacy” prompts are infected with underscores.
Use this procedure to get rid of them.)

Search and Replace
Select to perform search and replace on all prompts.

Search For The string to search for.



Replace With The string with which to replace the
search string. If you leave this
blank, it will have the effect of
deleting the search string.

Case Sensitive  Check this box to make the search
case sensitive.

Change Justification

New Justification The choices are Left, Right, Center,
and Decimal. You may also choose
“None”.

Properties Manager . . .
Change many of the principal properties and options for one, for a
group, or forall files or fields. Double-click on a field or a file to
“tag” that item and add it to the batch for editing. Less frequently-
changed attributes will still have to be changed vicEthie
Properties dialog in Clarion.

Volumetrics Calculation
A handy tool for rough extrapolation of your capacity expectations
for a specified file, based on the ratio of filesize to records in the
existing file. Permits early estimation of performance penalties
associated with different layouts.

Browse / Convert File . . .
Displays the contents of the selected file. The Data Modeller File
Browser is similar to Clarion’s. Using either the menus or a right-
click popup, list oPrint the records in a specified fil&rder the
records by any key, or leave unsorted (i.e., “record ordeiltir
the records by any value of any field; Change the field formatting in
a specified file, even while the file is in use. Especially useful is the
Header option, which allows you to view and change I,
picture, and dataype of any column (a.k.dield) attributes.
In addition, the powerful Data Modeller browser has the following
features:

You can display and edit the contents of ARRAY fields. ( + -
Keys to scroll). BLOBs can also be displayed using the
appropriate viewer.

You canSearchfor andReplaceany field in a file.

Create Convert Program . . .
Opens thé-ile Convert dialog, which allows you to convert the
contents of a modified file to the new layout.
Data Modeller generates a source file which may be compiled to
create a data conversion program. Data Modeller does a better job



of data conversion than Clarion in that complex data types such as

arrays are automatically handled correctly.

Source File Name:
The name of the existing data file that you wish to convert.

Source Dictionary:
The name of the dictionary that contains the original file layout
corresponding to the existing data file that you wish to convert.
Note that Data Modeller automatically creates a backup copy of
your dictionary as it is loaded into Data Modeller. This backup
copy is given the extension .BXD. You can select the Source
Structure from the backup file or from any other dictionary.

Source Structure:
The name of the Source Structure containing the original layout
of the data file.

Target File Name:
The name of the file to which you would like convert the original
data.

Target Dictionary:
The name of the dictionary that contains the new file layout to
which you want to convert the existing data file.

Target Structure:
The name of the Source Structure containing the new layout of
the data file.

Program Name:
Type the name that will be used for the generated source file.

Rename the new file to its original name...
Toggle ON to rename the new data file to the original's name
after the data has been copied into the new file. Use this switch
when you wish to convert a data file to a new structure.

Create Test Data . . .

This dialog enables you to generate test data for the selected file in

the Design Pad.

Disk File Name:
Type (or select) the name of the physical data file into which the
test data will be placed. The file extension is optional.

Dictionary:
The current dictionary loaded in Data Modeller will be used.
This cannot be changed.

Structure:
Type (or select) the file structure of the data file into which the
test data will be placed. Make sure that the file structure and
filename are matched - you will overwrite data if the wrong disk
target is selected.



Print Menu

Data Profile:
Click to open théata Typesdialog.

Required no of Records:

Type the number of records you wish to generate. Data Modeller
will generate up to 200,000 records per file.

Create Data:
Click to generate the test data. If Data Modeller detects records

in the file before the generation starts it will prompt you to clear
the file or append records to the file.

Set File Export Sequence . . .

In the file selected for export, click and drag fields into the preferred
order.

Analyse Import Error . . .
When errors are detected as Data Modeller attempts to import a
dictionary (“The dictionary that you have tried to load has duplicate
Ident numbers and cannot be impoife@nter the given line
number in this dialog to display the “duplicate Ident numbers”. You
can then edit the source dictionary, in the source application. See:
Duplicate Ident Numbersat the end of this manual.

Print File Reference
Prints a detailed text report of your dictionary, one page per file.

Print Relations
Prints a report of all the relations in your dictionary.

Print Field Details
Prints a report of all the fields in your dictionary.

Print Design

Prints a comprehensive report, listing all files, fields, keys and
relations in your dictionary.

Number of pages wide
Specify the width of the design (in pages). The height is adjusted
automatically. This setting lets you make a readable

representation of very large dictionaries. The largest allowable
width is 10 pages.

Do not print background shading
This setting is ON by default. Check it OFF if you have a color
printer—the dictionary is then printed in full color. If you have a
non-color printer we recommend leaving the setting ON both to
save ink and because shading usually does not work well on
black and white printers.



Setup Menu

Analysis Report
Prints a report of the discrepancies found in your dictionary. For
example, fields in different files that have the same name but
different attributes are listed. This report can be used to help avoid
bugs in your applications.

Preferences
Opens theJser Preferencedialog where you can customize the
look and feel of Data Modeller. Sékser Preferencebelow.

Set Working Directory
If you don’t set one, Data Modeller will require you to when you
first import a dictionary (.TXD file). If later in the session you bring
in a dictionary by another name, Data Modeller will ask you to
confirm the current work directory, or specify another one.

Data Type Defaults
Opens théata Type Defaultsdialog. This lets you set the default
characteristics for fields of each data type. For example you may
know that most of your STRING fields are length 80 and picture
@s20. DECIMALSs are usually currency fields with length 8,2 and a
picture of @N$12.2. The defaults you set here are automatically
applied to new fields created in Data Modeller. See &sdick Add

Type
Select a default from a choice of sixteen Clarion data types.

Field Length
Type the length of the field. (If the data type is numeric, this
field is disabled.)

Picture
A good choice for a default might be the currency picture,
@N~R~11.2.

Case
Set to Uppercase, “Word Capitalize” (i.e., capitalize the first
letter of all words), or Normal.

Typemode
Select “Insert” or “Overwrite” (Typeover).



CHAPTER 8 DATA MODELLER PASK]

Help Menu

Contents
Opens the Windows Help application and displays a list of main
topics.

Search for Help On
Opens the Search dialog in the Windows Help application, allowing
you to search for help topics containing a specific keyword.

How to Use Help
Opens the Windows Help application and displays instructions for
using the Help system.

About
Displays the program name, version, registration, and copyright
information.



User Preferences

SelectPreferencesin theSetupmenu. This dialog lets you change settings
that control the appearance and behavior of Data Modeller.

Color Settings

This tab controls the Design Pad display.

Locate Fields

Selected  Sets the Design Pad color for the current selected field.
When you select a field name in the Field Pool, all instances of
the name in files in the Design Pad are highlighted in the color
chosen.

Duplicate  Sets the highlight color for duplicate fields. See also:
Field Pool.

Choose two well-contrasted colors so that you can easily see the selected
field, and quickly recognize any duplicates.

Relation Lines

cLick on the buttons to set colors for the One to Many, Many to One,
Lookups, Alias lines, and Virtual Relations in the Design Pad.

File Appearance

cLick on the buttons to select the colors for the respective file components
displayed in the Design Pad.

Changing thédad Font is particularly useful if you have a high resolution
monitor and a very busy dictionary! There are fonts provided with MS-Word,
for example, which are clearly readable even when the writing on your
screen is very small.

Background

You can only change the Design Pad background color when no dictionary is
loaded.



Other Settings

This TAB controls a variety of Data Modeller preferences and settings.
Design Pad

Checkshow Relation Names to actually label the relation lines on the
Design Pad. This sets the default for all dictionaries loaded into Data
Modeller. To temporarily toggle the display of relation names, chdiese
0 Relation Names in the View Menu.

Tip:  Switch Relation Names OFF to speed up the repainting of the
Design Pad window. You can switch them back on just before
you print the dictionary.

CheckShow Field and Key Pools on the right-hand side  to move the list
box.

CheckHighlight all occurrences...  to reveal all instances of a field across
the database, when youck on the field name either in the Design Pad or
the Field Pool.

Other self-evident options are @eate Hot Keys Automatically,to Untag
fields after populating (fields to a file), and té&\dd Colons to Field
Prompts.

Printing

CheckPreview report before printing  to preview reports before they are
sent to the printer.

CheckAllow printer setup on reports  to switch on the Printer Setup icon in
the Report Preview window.

Checkinclude long descriptions  if you wish to see the long descriptions in
reports that list field attributes.

Checkinclude short descriptions  if you wish to see the short descriptions
in reports that list field attributes.

Subset Creation and Related Files

CheckCascade related file display to all levels  to control the creation of
Display Subsets. If this check box is ON, when you chéfidgeFile and
Related Files , all related files, no matter how distantly, are hidden. For
example if file A is related to file B which is related to file C, all three files
are hidden. If the check box is OFF then only files A and B are hidden.



Importing Dictionaries

Switch on or off any system prompting of your import options. Choose
whether or not to keep the source dictionary file after the import.

Tips

CheckShow Tip of the Day to see useful hints whenever you load a new
dictionary.

CheckDisable Tooltips to prevent tooltips from displaying.

Application

CheckAlways keep Data Modeller on top of other applications, if you
prefer it that way. We don’t recommend this setting when Data Modeller is
maximized!

Advanced Settings

This TAB controls a variety of more advanced Data Modeller preferences
and settings.

Duplicated Fields

CheckCascade Field Property Edits  to have changes made to the first
occurrence of a field, automatically cascade to the other identical instances
of the same field. When this option is ON, ttascade Edits tab becomes
visible.

Note:  Changes are never cascaded to fields that have the same
name but different attributes.

cLick onShow duplicated Fields only once . . .to display only one

instance of duplicate field names in the Field Pool. If this option is OFF, then
the Field Pool displays only those duplicate fields whose field attributes are
not identical.

cLick onKeep field in Field Pool when deleting from file  to keep the field
with its attributes in the Field Pool even though it has been deleted from a
file.

Relation Lines

Type the minimum horizontal distance that a relation line should be drawn at
right angles to the edge of the file box in the Design Pad:



Cascade Edits

Source Coding

Check theLoad Clipboard With Selected Field or Key  option to
automatically copy the name to the clipboard wheneveryau on a field.
Then you can switch back to Clarion and simply paste the name into place.

Dictionary Settings

CheckRestore View and Zoom... to restore the appearance of your
dictionary when you reload it. Otherwise the dictionary is scaled to fit.

CheckLoad dictionary in 100% zoom mode to load the dictionary at 100%
zoom mode. See also the Zoom Menu. This setting overrides the Restore
View setting. Otherwise the dictionary is scaled to fit.

Relation symbols

CheckSwap relation symbols to swap the arrow and ball symbols that
appear at either end of the relation lines.

Database Drivers

TheCascade Edits tab is only visible if you have checkedscade Field
Property Edits in theAdvanced Settings tab.

Check the properties that you want to be updated when you change a
duplicate field.

Use this tab to select database drivers that Data Modeller might not
otherwise be aware of, for example, the SQL Server or Oracle drivers. Data
Modeller uses database drivers for validity-checking of the data dictionary.

If you add a new driver to Clarion, you must register the driver in Data
Modeller as well. To do this, simply click on the Refresh butéslhnew
drivers will automatically be registered.



File Aliases

An alias creates a second reference for a file without duplicating the file on
disk. Using an alias can help in complex relationships. See your Clarion
documentation for more information.

Alias Editor

The Alias Editor lets you create or delete aliases for files. Sirmalyr-cLick
on an open area of the Design Pad, then chlzses from the popup
menu (or choosEdit O Aliases ).

Tip:  You can add an alias for a file only if the file is already on the
Dictionary list.

Aliased files appear with a different shadow color. You can set up the alias
color in theUser Preferences window by choosingetup O Preferences
in the Main Menu.

Create
Opens thé\lias Properties dialog which provides the following
prompts.

Alias Name
Type a data file "name", as you wish to refer to it in your code.
The name must be a valid Clarion label.

Alias to File
Choose a file from the drop down list. This is the original file
that the alias "references."” The drop down list shows only the
files previously defined.

Prefix
By default, Clarion will use the first three letters of the Name for

the prefix. Optionally specify up to 14 characters to use as a
Prefix.

Properties
Opens theilias Properties  dialog for the selected alias.

Delete
Deletes the highlighted file alias.



File Relationships

One-way Relationships

One-way relationships are so called because you can't 'see' them from both
files. Only one file needs a key which contains the linking field(s). (You can
also create two-way relationships.)

Referential Integrity constraints cannot be defined for a one-way
relationship.

What's the point of a one-way relationship? In order to have Clarion
automatically generate code to perform lookups or validations, you must
have a relationship defined between the files. But you may not want the
overhead of maintaining a key in each of the two files.

A two-way hypothesis can almost always be manufactured - but many times
the relation is deliberately kept simpler. Perhaps for security, but usually just
to keep the logic manageable wherever possible. Remember that any design
has to have some defined constraints, even with fast and cheap processing.
Remember too that we are talking just about one relation that exists between
two files. “One-way” doesn'’t tell you anything about either file - it describes
just one simple relation in the midst of perhaps many complex interactions
that each of these files has with the rest of the database.

If it can be declared then that in a given relationshsip between two files, a
specified file will always be a provider of data, never a seeker of data, then
the provider file does not need to know how to get to the other file. (It
simply must wait to be found, instead). So the providedfies not need a

key for this relationship. The seeking file does need to have some handle,
some way of sorting and ordering, ewedexingthe records that it finds in

the provider file. The only handle that works is a field whose internals are
understood both by the seeker and by the provider - namely, a field that is a
part of both their records. Only shared fields can evé&epe

The seeker file needs that key - the provider does not. The provider needs
only to have that shared field, the field that makes up the key, in order to be
sorted and indexed by the Seeker key.

The benefit of a one-way relationship? A little less overhead means slightly
faster throughput - but then think of an airline reservation system, for
instance, using simple, highly inflexible, “hardwired” lookups, and reusing
those pathways a million times an hour. However, the more important benefit
for most of us, of simplified relations (no referential integrity to worry

about), is the probable earlier delivery of the application, and easier
troubleshooting.

cLick on OK to complete the relationship definition.



Two-way Relationships

Two-way relationships are so called because you can 'see' them from both
files. Both files must have a key which contains the linking field(s). (For a
simple lookup, this might be an unnecessary overhead - you can also create
one-way relationships.)

Referential Integrity constraints can be defined for a two-way relationship.

Relationships can be ONE:MANY. For example, one Invoice record can be
related to many Item records. One Customer to many Invoices.

MANY:ONE relationships are exactly the same as ONE:MANY - the
viewpoint is merely shifted from the one file to the other.

ONE:ONE relationships are just special cases of ONE:MANY.

MANY:MANY cannot be handled directly by relational database theory -
you get around it by creating an extra intermediate file and declaring two
ONE:MANY relationships.

In Data Modeller, relationships are represented by lines drawn between the
files in the Design Pad. You create a relationship by clicking on one key and
dragging to another key. For example, consider the following files:

One invoice can have many items. So you want to create a ONE:MANY
between the Invoice file and the Item file. (From the Item file's point of view,
of course, the relationship is a MANY:ONE.)

If you want referential integrity to be coded into the application, you must
specify the 'On delete' and 'On update’ restrictions. The 'On delete’ restriction
defines the action that must be taken when a record on the ONE side is
deleted. For example - what if an Invoice record is deleted? In this familiar
example we might say that if line item records exist, no user is allowed to
delete the Invoice. The restriction, then, would be set to RESTRICT:

However, we want to allow the user to change the invoice number in the
Invoice record. When he does that, though, the changed number must
automatically be updated to all the line item records. So we choose
CASCADE for 'On Update"

Note that there are no other choices: NO ACTION which merely means that
there isno referential integrity implemented between the two files and
CLEAR which means that the value of the linking field is blanked. For
example set the 'On Update' restriction to CLEAR. When the user changes
the InvoiceNumber field in the Invoice file, the InvoiceNumber field in all

the related Item records would simply be set to zero.



SQL Script Generation

This dialog controls the creation of the SQL script file. Chédisel
Export to SQL Script to open this dialog.

Output File Name
The name of the SQL script file to be created. Data Modeller
automatically appends the suffix .SQL to the name.

Database Name
The name of the database to be created.

Create Database
Check to include SQL statements to create the database.

Device Name
The name of the Device where the database will be stored.

Database Size
The size of the database in Megabytes.

Create Tables
Check to generate CREATE TABLE statements.

Create Indexes
Check to generate CREATE INDEX statements for keys that are not
involved in relationships.

Create Primary Keys
Check to generate CREATE PRIMARY KEY statements for keys
that are referenced in the ONE side of ONE:MANY relationships.

Create Foreign Keys
Check to generate CREATE FOREIGN KEY statements for keys
that are referenced in the MANY side of ONE:MANY relationships.

Create Rules
Check to create sets of triggers to implement validity checks
specified in your dictionary.

Drop rules for all fields
Check to generate DROP TRIGGER statements on all fields in the
dictionary.

Drop rules to be created
Check to generate DROP TRIGGER statements on existing triggers
before generating CREATE TRIGGER statements.
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Do not drop rules
Check to prevent DROP TRIGGER statements from being
generated.

Create Triggers
Check to generate error codes to be raised by triggers

Raise Error Codes For Triggers
The error codes to be raised by the database triggers.
For more information, refer to your database manual.



Large Dictionaries

Very large dictionaries can be slow and cumbersome to edit. Try the
following to streamline processing of large dictionaries.

0

In User Preferences , set Load Dictionary in 100% Zoom Mode
ON. This will speed up the re-display of the dictionary.

Reduce the number of visible files by creating a subset display.
Now you can focus in on the files you're working with.

Find files using th&ocate Files dialog RicHT-cLICK in an open
area of the Design Pad).

Print the dictionary. Print the graphical representation of either
the subsets or the entire dictionary. (chdexdet O Print
Design).

Limit the number of fields displayed in the Field Pool by using
the Field Pool FilterricHT-cLick in the Field Pool, then choose
Set Filter ).



Duplicate Idents

Duplicate Ident numbers are sometimes found in corrupted Clarion
dictionaries. The Ident is an identification number that is used by Clarion to
synchronize fields declared in a dictionary with controls in an application.
The corruption has been found to occur with earlier versions of Clarion,
particularly when files have been imported from one dictionary to another.

Data Modeller halts with an error message if you try to load a dictionary

with duplicate idents. The error message includes the name of the offending
field name. If you create a .TXD file for the dictionary (from the dictionary
editor in Clarion), and try to re-import the .TXD file, Clarion stops with an
error message which includes the line number where the error was detected.
Between the two error messages you should be able to identify the location
of the offending ident.

One way of fixing the problem is to manually edit the .TXD file, replacing

the duplicate ident with another (large) number that you know has not been
used elsewhere in the dictionary. You can then create a new dictionary (with
a different name) in Clarion by importing the corrected .TXD file. If the
dictionary has been used in an application, you must change the dictionary in
the application, re-synchronizing the application and dictionary. See the
Clarion documentation for more details. Note that you cannot simply re-
import the .TXD file into a new dictionary of the same name, as this may
cause synchronization problems that could corrupt your application file.
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9 - Wise INTRODUCTION AND SETUP

Introduction

About Wise Solutions, Inc.

The story of how Wise Solutions became a leader in the creation of
installation tools is one of entrepreneurial spirit, hard work, and continual
attention to our customers’ needs.

In 1994, the first versions of the Wise Installation System were distributed as
shareware via CompuSefvand various BBS’s around the world. The
extensive customer feedback we received was invaluable, and we found
ourselves releasing new versions of the product every 6-8 months just to
incorporate the features that our customers wanted.

By late 1995 we released version 3.0, which established Wise Solutions as
the “simple-yet-powerful” installation utility for software developers. Since
then, we have continued to expand both domestically and internationally,
forming OEM relationships with software development firms around the
world.

Currently the Wise Installation System is in the hands of over 35,000
customers and is responsible for millions of successful software installations
worldwide. We want to sincerely thank you for being one of those
customers, and we invite you to contact us if you have any suggestions aboult
how we might make our product even better. After all, that's how we

became a leader in the first place.

Who Should Use the Wise Installation System?

One of the great strengths of the Wise Installation System is its flexibility.
This allows people without programming experience to easily create fully
functional installations, while professional developers can go “above and
beyond” to incorporate advanced technologies into their installation package.

Non-Programmers

The Wise Installation System allows simple “no frills” installations to be
built in minutes — with absolutely no programming knowledge required! The



software’s new & improvethstallation Experiguides you through each
critical step in the proper sequence. You just select the type of installation
you want to build, specify the source files, choose the desired installation
options and the software does the rest! Built in testing tools allow you to
instantly run your installation to make sure it is working correctly.

Professional Developers

Programmers (like regular folks) can construct fully-functional installations
in minutes... but the fun doesn't stop there. Using the \Bsipt Editor,

you can fully customize the original installation script to truly make it your

own. For example, call DLL's or API's, make registry entries, apply ODBC
and SQL Links connectivity... whatever you want!

Want to know more about whose installing your product? Use the
Custom Dialog Editoto add new fields to the user information dialogs.

Will your software run on this computer? Create an entirely new dialog
that displays the user’s system information so they’ll know if their PC makes
the grade.

Need to add some background flare?Jse theCustom Graphics Editaio
create and edit the graphics that are displayed during the installation process.



System Requirements

Hardware

You can run the Wise Installation System on any system that meets the
minimum system requirements for Microsoft Wind@®us, Windows 95, or
Windows NT. These are our recommended minimums:

* Pentium 90 MHz Intel processor

» CD player

» 12 Megabytes of Hard Drive space available
* SVGA video - 800x600x256 colors

* On Windows 95, 16 Megabytes of RAM.

* On Windows NT, 32 Megabytes of RAM.

« A minimum of 12 to 35 Megabytes free hard disk space, depending on
the Setup options you select.

The applications that you develop with Clarion will execute comfortably on

computers that meet only the minimum requirements for these operating
systems.

Operating System

Version 7 of the Wise Installation System is a 32-bit application and can only
be installed on a PC that is running one of the following operating systems:

Windows 950r Windows 98
Windows NT 4.00r better

NOTE: Although the Wise Installation System cannot be installed
under Windows 3.1 or Windows NT 3.51, itis fully capable of
creating 16-bit installation executables that can be run under
these operating systems.



Installing the Wise Software

Use this procedure to run the Wise Installation System'’s setup program.
Make sure your PC satisfies the system requirements on the previous page.

Running the Setup Program

1. Insert the Wise Installation System CD into your CD-ROM drive.

The Setup program should launch automatically. If this does not happen,
follow steps a - e below:

a. Click on the Windows Start menu and sekuah....

b. Inthe Run dialog box, type the drive letter for the CD-ROM
followed by a colon (for example:).

c. Click theBrowsebutton. In the Browse dialog box, click on the
file named Setup.exe.

d. Click theOpenbutton.
e. Inthe Run dialog box, clicRK.
2. Click on thelnstall Version 7.00option

3. When the License Agreement window appears, read the terms and click
on thel Agree button to accept the agreement.

NOTE: You must accept this license agreement, otherwise the setup
process will be cancelled.

4. When the Welcome dialog appears, follow the instructions and click
Next>to continue.

5. Follow the on-screen directions to complete the rest of this installation.

* In each case, after entering the required information in a dialog,
click theNext> button to proceed. When you reach the last
dialog, click the Finish> button to complete the installation or
click <Back to change any of the information you had entered
earlier.

» Refer the section below if you have questions about a particular
installation dialog.

Installation Questions?

If you have questions about any of the setup dialogs that appear during the
installation, refer to the appropriate topic below.



THE REGISTRATION INFORMATION DIALOG
Enter your name, company name, and the software’s serial number in the
fields provided.

* You must fill in each of these fields in order to proceed.

* The serial number is a 10-digit number of the form NNN-NNNNNNN.
It can be found on the back of your CD’s jewel case or on the top of your
product’s box.

» If your PC has Internet access and you want to register this software
online, check th&®egister Onlinecheck box. The Registration Wizard
will automatically start when setup is completed. It's a good idea to
register your product now, before you forget. Besidesnyast register
your software to receive free technical support!

NOTE: Even if you do not have internet access, you can still select
the Register Online option and complete the Registration
Wizard. When you reach the end of the wizard, choose the
option to “Print to REGISTER.TXT file”. This will write all of
your registration data to a text file, which you can then fax or
email to Wise Solutions. Refer to the section titled
“Registering Your Software” on page 12 for instructions.

THE CHoosk DesTINATION LocaTioN DiALOG
In this dialog, you choose the directory where you want the Wise software
installed. When finished, clicext>to continue.

* The default directory i€ \PROGRAM FILES\WISE7 . If you want to
install the software to a different directory, click Brwse button,
select a new destination directory, and cliK.

» If the directory you specify does not exist, it will be created for you.

Backup RepLACED FILES DiaLOG

This feature gives you the option of creating a backup copy of all the system
files overwritten by the Wise Installation software during the setup process.
When you use the Wise uninstall utility to remove this software, your
original system files will automatically be replaced by the un-tampered
originals.

* To enable this feature, choose Wes option, otherwise chooddo.

* The default directory for the backed up fileSWI§SE7\BACKUP . If
you want to store the files in a different location, click the Browse
button, select a new destination directory, and ¢li&k

* Click Next>to continue.

SorFTwARE COMPONENTS DIALOG

This dialog lets you pick and choose which optional program components
get installed on your hard drive. To choose an option, put a check in the
corresponding check box. If disk space is a concern, use the Disk Space



Remainingfield at the bottom of the screen to see how much space is left
after choosing the desired components.

Languages
The Wise Installation System can translate installations and their
messages into Spanish, French, German, or Italian. Click the
Options button to choose the language support you wish to
install.

Runtime Files
Check this option to include support for runtime options like
ODBC 3.0, DirectX 5.0, ADO 1.0, and DAO 3.5 in your
installation environment. Click th@ptions button to choose the
support files you want to install.

START INSTALLATION DiALOG

This dialog shows the setup options you selected and the information you
provided to the installation program. If anything is incorrect, click the
<Back button repeatedly until you get to the appropriate dialog, then edit the
information and clickNext> until you reach the Start Installation dialog

again.

REeGIsTRATION WiZARD

If you checked th&egister Onlinecheck box at the beginning of the
installation you will automatically be guided through the Registration
Wizard.

NOTE: If you do not want to register your product now, click the Skip
button on the Registration Wizard's opening dialog. You can
register later by selecting Help menu O Web Connection O
Register Online.

The Registration Wizard is a series of dialog boxes that prompt you for
information about who you are and what tools you use. This information
will helps us accommodate your needs in future products. All fields are
required unless they are marked “optional”.

To complete the Registration Wizard, enter the required information in each
dialog and click théext> button.

When you reach the end of the wizard, you will have the option to post your
registration info to Wise’s web site or save it to a REGISTER.TXT file. If
you save to the file, you can register by faxing or e-mailing this file to us.

AuTtomaTIc UPDATE

After the installation is complete, you are prompted to check the Internet for
the latest update to your Wise installation. In this way, you can be assured
that you are running the very latest release of this product. If you have
internet access on your PC, it is recommended that you check for updates
now.
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Launching the Software

When you have finished installing the software, you can run it immediately.
From the Windows Start Menu, select Bregramsfolder.

1. Click on theWise Solutionsfolder.

2. Click on thewise Installation System 7.0con.

3. The program opens with the Installation Expert view displayed.

The Wise Installation Expert



Registering Your Software

It is very important that you to register your software. By registering, you are
automatically qualified to receive technical support plus notifications about
future product upgrades. If you did not register your software online during
the setup process, you may do so in any of the following ways:

ONLINE REGISTRATION

You can register your software online from inside your Wise application.
Just open thelelp menu and choos#/eb Connectiond Register Online.
Follow the onscreen directions to complete the registration.

Fax /| E-MAIL REGISTRATION

If you are unable to register online, you may also do so by filling out the
registration card included with your software package and mailing it to Wise
Solutions. If mailing your registration, make sure to complete all of the
information on the card and attach proper postage before dropping it in the
mail.

If you used the Registration Wizard to create a REGISTER.TXT file, you
can register by attaching this file to an e-mail and sending it to
register@wisesolutions.conor fax this file to Wise af734) 456-2456.



Getting Help

Technical Support

As a registered Wise user, you are entitled to free technical support, including
access to our web-based knowledgebase (which includes our file library of
scripts and patches, as well as searchable FAQ's, and tips & tricks). You also
receive free newsgroup support, e-mail support, fax support, and telephone
support. Refer to the section titled “Phone Support” on page 9 for the latest
phone numbers and business hours.

Extended Support Packages

Wise Solutions offers extended and premier support plans.

Please call our sales departmen@&4) 456-2100or more
information.

Contacting Technical Support

Before Contacting Us...
Before you call technical support, make sure you have the
following information available:

» The version of the Wise Installation System that you are running.

e The Operating System you are running, its version, and its service pack
(if applicable).

e The serial number of your product.

NOTE: Both the version number and serial number can be found by
opening the Help menu and selecting the About Wise...
command.

» A description of what you were doing when the problem occurred.
» The exact wording of any error messages that appeared on your screen.

If you contact us by e-mail or fax, please include the above information in
your message, along with a phone number or e-mail address where we can
reach you.

Available Support Methods

WEeB PaGge
Visit our Knowledgebase on the web! Many frequently asked questions, tips
and tricks can be found on our web site. Just point your browser to:

http://www.wisesolutions.com/support.htm

INTERNET E-MAIL
Can't find an answer on our web page? E-mail your question to:



tech@wisesolutions.com

Make sure to include any pertinent information about your problem. (See
Before Contacting Us...above.)

Wise NEWSGROUPS
Join in the discussions or just read what others have to say about the Wise
Installation System by tuning into one of the following newsgroups:

glbs.wise.general glbs.wise.winnt
glbs.wise.win95 glbs.wise.borland.bde
glbs.wise.odbc glbs.wise.visualbasic

PHONE SuPPORT
If you are unable to find a solution to your problem on our web site, give us a
calll As a registered Wise user, you are entitled to free telephone support.

Technical Support Hours
Monday through Friday, 9:00 am to 6:00 pm EST

Calling Technical Support
To speak in person to a Wise representative, do the following:

e Gather the pertinent information about your problem.
(SeeBefore Contacting Us...on page 9.)

- Dial: (734) 456-2600

Fax SuppPoRT

If desired, you can fax us your comments or questions about the Wise
Installation System 24 hours a day. Make sure to include all pertinent
information about your problem. (SBefore Contacting Us...on page 9.)

» Fax your question(s) t§734) 456-2456
Getting Free Program Updates Over the Web

Wise Solutions, Inc. offers free letter version updates to our registered users
over the internet. Letter version updates are intermediate product releases
which solve minor issues or enhance the existing product features. These
free updates are available until the next new numbered version is released.

UsING THE WisE UrPGRADE WizARD
To automatically download and install the latest product release, use the
Wise Upgrade Wizard.

1. Run your Wise installation software.
2. Open thédelp menu and sele¢ipgrade Wizard.



3. Follow the on-screen directions to initiate the update.

DownLoADING AN UPGRADE FRoM Wise WEB SITE
You can download the latest Wise product upgrade directly from the web.
Just point your web browser to the following URL:

http://www.wisesolutions.com/support/filelib.asp

Follow the directions on screen to download and install the upgrade.

Using Your Wise Documentation & Online Help

Your Wise documentation includes a complete set of documentation designed
to help you get “up & running” quickly. The documentation includes:

THE GETTING STARTED GUIDE

This brief manual is included in your software package and provides you
with everything you need to install the Wise Installation System onto your
PC and create your first installation script.

Wise ELecTrRoNIC REFERENCE GUIDE

This is an electronic manual prepared in an Adobes’ PDF format that
contains detailed information about every feature, menu, control, script, and
dialog box in the Wise Installation System. This file is fully searchable and
can be printed to create a complete hard-copy reference of the Wise
Installation System. The Electronic Reference Guide is bundled with
Adobe’s Acrobat Reader application (required to view & print PDF files) on
your Wise installation CD.

Wisg ONLINE HELP

Your Wise software includes a full HTML-based online help system that
provides instant access to topical information. The help system contains the
same level of information as the Electronic Reference Guide, however you
can browse the information in a logical tree structure, search for a specific
subject, or get direct context-sensitive access from any screen or dialog box.



Overview of Wise Products

Wise Products and Features

There are several different versions of the Wise Installation System, each
designed to fulfill the needs of a particular type of user. The version you are
using determines the features that are available to you. The list below
summarizes the unique capabilities of each version.

Wise InstallMaker

Wise InstallMaker is the easiest tool to use for fast development of simple
installation routines. It provides the basic set of features available in all
versions of the program. InstallMaker lets you quickly point-and-click your
way through a simple 6-step process and develop a fully functional
installation script in minutes. It includes the following features:

I NSTALLATION EXPERT

The Installation Expert is an easy-to-use graphical interface that guides the
user through the installation process. It provides an excellent starting point
for any installation project.

VB ImMPoRT WizARD
The VB Import Wizard automatically reads your Visual Basic project file to
determine and copy the necessary files required for your VB application

AprpLIcATION WaTCH WizARD

The Application Watch Wizard monitors all external calls (e.g. .dll's, .ocx’s,
etc.) from any application and automatically adds necessary files to the
installation.

SMARTPATCH

SmartPatch lets you install upgrades to software and data files without
having to ship an entire new copy of the files. With SmartPatch, only the
differences between the older versions and the latest version of the files are
placed into the installation EXE, so the resulting installation patch is much
smaller. This provides an added level of security because only users who
have the previous version of the software will be able to perform the
upgrade.



Wise InstallBuilder

The Wise InstallBuilder is the “must have” tool for developers who need
advanced functionality to develop their installation routines. InstallBuilder
adds the following features to the basic product:

ADVANCED SCRIPT EDITOR

When you need to take manual control over your installation routine, the
advanced script editor gets the job done. It combines the ease of drag-and-
drop functionality with a complete set of editing tools for customizing script
properties. This allows you to implement the highest degree of
customization into your installation script.

INTEGRATED DEBUGGER
The fully integrated Debugger lets you debug your installations by single-
stepping through scripts and monitoring all variables and process flow.

Custom DiaLoG Epitor
The Custom Dialog Editor lets you update Wise’s default dialog set or create
new dialogs for use during the installation process.

Winbows API SupPORT
With Windows API support, you have the ability to call any Windows API
from your installation script.

CusTom GrAPHICs EDITOR
Use the Custom Graphics Editor to create your own customized graphics that
can add spice to your installation screens and custom dialogs.

Wise InstallMaster

InstallMaster is the ultimate in installation utilities. Designed for the power
user, this best-of-breed product includes all of the advanced installation
functions, and adds the following features:

WEesDEePLOY

WebDeploy turns any installation into an Internet/Intranet based installation
that downloads only the necessary files from the net. Unlike current Internet
Installation technology where you must download an installation file or find
the latest ActiveX control or plug-in, WebDeploy requires only that you
download a small executable (~90KB) which can be code-signed according
to Microsoft’s standard. The finished installation runs as a stand-alone
application and uses the WINSOCK API to download the necessary files
required for the installation.

SeTuPCAPTURE REPACKAGE WiZARD
The SetupCapture Repackage Wizard converts your current installation
program into a Wise script. It provides a process whereby your existing



installation can be “repackaged” into a new Wise installation without re-
writing it step-by-step. This is a handy feature for users of other installation
programs that want to take advantage of the Wise Installation features, but
thought they would have to rebuild their current installation from scratch.

Wise InstallManager

InstallManager is the complete installation and management tool. lItis
specially designed for administrators that need to create and manage installs
(setups/packages) for their clients and end users. This easy to use product
requires no scripting knowledge or programming skills. Besides all of

Wise’s advanced functionality, this product adds the following features:

CoNFLICTMANAGER

ConflictManager tracks all the information about any number of installation
scripts in a single database. It identifies and reports system conflicts with
registry entries, file versions, etc. to help administrators avoid Windows
conflicts.

Other Product Add-Ons

WiseUsER

WiseUser is a client add-on that allows you to configure additional user
profiles in windows 95, 98, or NT 4.0 to use a single, currently installed
application. For more information about WiseUser and individual licensing
for this feature, contact the Wise Sales Departmehi8fin-554-8565

Building Installs — the Wise Way

Regardless of which version of the Wise Installation System you are using,
the process of creating a “basic install” is now easier than ever, thanks to the
new Installation Expert interface. The Installation Expert guides you through
the necessary programming elements in six simple steps.

Components
ZmartPatch

[ i

files and
Ccomponents

Specify which files need to be copied to the target computer
during the installation. The Wise software provides an easy to
use Windows Explorer interface, allowing you to add individual
files or folders to the destination file set.



Redistry
IMI Files
File Azzociations

[ e

system additions

Indicate the additions that are to be made to the destination
computer as a result of the installation. These additions include

a new program manager group, icon assignments, changes to the
Windows registry, updates to system files, a new INI file, or
default file assocations for the new program.

user sysiem checks

Allows the installation author to define the system requirements
that his/her application need in order to run. Depending on how
the options are set, the setup program will either return a
warning or abort the installation if the system does not meet the
specified requirements.

|
Cizlogs =

wizard appearance

Enter the title of the software and choose a default installation
directory. The title is automatically added to the background
screens during setup. Plus, select which dialogs will appear
during the setup process, providing the user with a variety of
installation options.

[
Custom actions =

advanced wizard
Tunctionality

Assign advanced security features like password protection to
your installation script. You can also specify the screen size for
the installation, the default font to use for the dialogs, and the



default installation language. If desired, insert predefined
custom custom actions to your script that let you cut, copy,
delete, rename, and execute files at specific points during the
script.

r

finish

Choose the media and final format and/or destination for the
installation file. A ‘single file installation” bundles all of the
files into a single executable. Mdppy based installatior!
creates a series of files that will fit onto standard floppy disks.

FinisHING Up

When you have finished the Installation Expert, you are ready to compile,
test, and run your installation script. After successful testing, choose your
media option and make your final installation buiasy!

Chapter 3 will guide you through the details of each installation step and
then show you how to compile, test, and run your script.



Creating Your First Install Script

Using the Installation Expert

This chapter guides you through the process of using the Installation Expert
feature in your Wise software to create a new install script from scratch.

The Installation Expert provides the simplest way to build a complete
functional setup script for distributing your software. Its unique graphical
interface prompts you for all the critical elements in six simple steps. After
you have used it once, it will quickly become a natural starting point for all
of your future installation projects.

) | advanced
system nquu;l-la': wizard wizard ':
aulnlnz_ checks | appearan | m-:n.vs finish
The Installation Expert's Step-By-Step Interface

Getting Prepared

Although the Installation Expert automates the process of producing an
install script, you will still need to provide some basic information to the
program. You should be prepared to answer the following questions:

» Do I have all the of program files on the same computer as the Wise
Installation Software?

» In which directory will the files be stored on the destination computer?

»  Will program icons be placed in the Start Menu or in a Program Group?
* What values or keys need to be added to the Windows’ Registry?

* Will changes need to be made to the system files?

*  Will new file associations be required to link certain file types with this
application?

»  Will this setup program be distributed on floppy diskettes?

Opening the Installation Expert

When you open your Wise software for the first time, the default view is the
Installation Expert screen.

If necessary, click on thastallation Expert tab in the lower left corner of
the window to open this view.

1

Il Script Editor  Wizards




The control menu at the bottom of the Wise
window shows the currently active module.

* Open theFile menu and seledlewto start a new installation session.

Saving the Installation File

Periodically throughout the following process, you should save the changes
to your installation script’s file.

1. From theFile menu, selecsave
The first time you save the file, ti8ave Asdialog box opens.
3. If desired, specify a different folder in which to save the installation file.

Savein |23 We? = & o = =
[ 1 Advanced 1 5amnple

| Bdeinst —J Shub

|_1 Dialogs _'I"w.'\."etll'ﬁt

1o |@] CatT ook wes

|1 Iruchade |®] jmgzipwee

2] Piogress

Fiapame:  [Cat Toold Sava
Save at lype I"-H'EB Fles [ wee) ll Cancel I

4. In theFile Namefield, enter a name for this installation script.
The .wse file extension is applied to the new file.
4. Click theSavebutton.

Navigating the Step Buttons

At the top of the Wise Installation window (just below the Menu bar) are six
step-buttons, each with one or more commands written on them. These
buttons guide you through each distinct process involved in building your
installation. Notice that to the right of Step 6, there is a downward pointing
arrow button £). Clicking on this button removes the commands from the
step buttons and reduces their height considerably. (The arrow now looks
like thisg). This feature can be used to increase the viewable area in the
main window. Note that you can still access the step commands from the list
along the left edge of the window.

In order to keep your screen consistent with this documentation, restore your
step buttons to the default setting. To do this, click oij theton so it
changes back ta.
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Building a Simple Installation

Here’s an opportunity to see just how easy your Wise software is to operate.
Follow these steps using your own program files to create a new install
script.

The first task is to tell the software which program files and
components are to be be copied to the destination computer
during the installation. This process assigns the program files to
the appropriate folders.

Assigning Files to a Destination Folder

1. Click on the “Step 1” arrow in the upper left corner of the screen
and choose thEiles option.

» The Select Files screen opens.




Note:  The top section of the Select Files screen shows the files on
your computer. The lower section represents the destination
computer, where the files will be copied during the installation.

In the lower left window, select a destination folder where you want to
assign some files. All files must be assigned to eithefAppdication
folder, a Windows folder, or a subdirectory you create.

[ 'Windows

Mew Folder | Doeroie |

The Application folder represents the default installation folder for the
program, even though you haven’t formally named this folder yet. This
is where the executables, “readme” files, and other non-system files are
typically assigned.

System level files, such as fonts and certain .dll's, should be assigned to
the appropriate Windows folder. The main system folders are already

created for you, though you can add a new folder if needed.

To create a new destination folder, click thew Folder button and
enter a folder name in the dialog box. The new folder is created as a
subdirectory of the selected folder.

From the upper left section of the Select Files screen, choose the files
that are to be installed to the destination folder you just selected.

EHED | Dev apps
~(23 Build0o1
. ﬁ = ld00

The left window shows all the drives and folders on your system in a
familiar Windows Explorer interface. To locate a particular folder, click
the [+] sign next to its drive letter or parent directory. Repeat the process
until the desired folder is visible, then click on that folder to highlight it.

Catprod2 cnt
Catprod2 exe
Catpro32 hip
Cattrhls. dil
lgqutl 32 dll
Licenze, bxd

Wie32.dl



The right window lists the files in the currently selected folder.
3. Assign the appropriate files to the destination folder.

» To assign all the files in a single folder, highlight the folder in
the upper left window and click the Add Contents button.

NOTE: The folder itself is not added to the destination path, only its
files.

» To assign individual files to the destination folder, highlight the
file(s) in upper right window and click thedd File button.

» To select multiple files, hold down tlherL key on your
keyboard while clicking on each file.

4. Repeat steps 2-4 (as required) to assign all of your program files to the
proper destination folder.

* To review file assignments, select a destination folder. All of the
files assigned to that location are listed in the lower right
window.

RemMovING FILES FROM THE DESTINATION
To remove unwanted files from the destination folder, highlight them in the
lower right window and click thBelete Filebutton.

FiLe DeTtAlLs

Each file assigned to the destination computer has attributes that classify the
file type and determine whether the file should replace existing files during
the installation. Although this step is completely optional, you may find it
beneficial for certain file types.

To view a file’s attributes, select the file from the destination computer
window and click théetails button.

6. When you have finished assigning files, click the Next> button to
proceed.

¢ The Components screen opens.
NOTE: The Components feature is completely optional. If you do not
wish to take advantage of this feature, click the Next> button
and proceed to Step 2 — System Additions.

Selecting Components

The Components feature is an option that allows you to “compartmentalize”
your program into individual components. During the installation process,
users will have the option to decide which components they want to install.



For example, if your program consists of a collection of utilities, each with
its own executable file, you could create a component for each utility and
assign the appropriate executable to it. During the installation, users will be
able to individually select the components they want installed. Only the
selected executables will be copied to their system.

This can also be used to make larger files (like spell checkers and
dictionaries) optional components in order to save disk space.

NOTE: Do not create subdirectories for your for your components.
The software takes care of this automatically. Only create
components if you want to give the user control over installing
certain items in your program.

Creating Components

1.

Click on the “Step 1” arrow in the upper left corner of the screen and
choose th&€€omponentsoption.

In the Components screen, click &ad button.
The Component Details dialog box opens.

Component Name: |Spel Checked
[ Install this componert by defaul

Enter the component in tiklomponent Namefield.

If you want this option to be installed by default (i.e. the user must
manually unselect it) then check timstall this component by default
check box.

Repeat steps 2-4 for each component you want created.

Return to the Select Files screen by clickingtBack button in the
lower right corner.

* Note that the component(s) you created have been added to the
Destination Computer section.



B Destination Computer
=l G Always Installed

H-_] Windows
=5 Spell Checker
-] Applicabon
F-{] Windows

* The main program files have been added to a component named
“Always Installed”.

7. Add the files required by each component to the appropriate folder.

* If you originally included these files as part of the main
application, you will need to delete them from Kleays
Installed component and manually add them to the appropriate
component folder.

Redistry
IMI File:s
File Azzocistions

[ T

system additions

In this step, you specify the additions that will be made to the
destination computer, such as new program groups, registry
entries, INI settings, and new file associations.

Assigning Program Groups & Icons

1. Click on the “Step 2" arrow in the upper left corner of the screen and
choose thécons option.

» The lcons screen displays below.

2. IntheDefault Group Namefield, enter the name of the new program
group where you want the program icons to be stored.

Default Group Name: |Cat Tools Deluse

3. Click theAdd button at the bottom of the screen.
» The Select File from Installation dialog box opens.



Select File om Installation

= Select one of e files in pout instalation iom the kst below. Orly these
fies theat wou hawe selechad b be instaled will be isbad.

Chesshiniation Compibar

[ ppdcaton
-] Windows

» The right side of this window shows the files you selected for
installation back in Step 1.

4. From the right side of this window, select a file that you want
represented as an icon in the program group, and@kck

 The file is added to the list in the Icons window.

* You can remove a file from this list by highlighting it and
clicking on the Delete button. This removes the icon assignment
only... not the file. To remove all of the files, click the Reset
button.

* You can specify which icon to assign to a file and where to place
the icon on the destination computer by clicking on the Details
button and entering this information in the Icon Details dialog
box.

NOTE: You must assign an icon to your program’s executable file, and
it is common practice to assign icons to the readme file, help
file, and any other information or utility to which the user
should have direct access.

5. Repeat step 4 for each file that you want represented with an icon in the
program group.

6. When you have finished adding files, click the Next> button to proceed
to the next section.

» The Edit Registry window is displayed.

Making Registry Entries

1. Click on the “Step 2” arrow at the top of the screen.

* TheRegistry option should be highlighted. If not, click on the
word “Registry” to make this active.

* The Edit Registry screen displays below.



NOTE: The top section of the Edit Registry screen shows the registry
keys on your computer. The lower section represents the
destination computer’s registry.

Edit Registry

Sdmtaumm and walses that will be adding duning the rastallation. Press the Bew Key button 1o cieate
& reE ey,

- HEEY_CLASSES_ROOT =]
. HEEY_CURREMT_USER
ERRHEE Y LOCAL MACHINE
) HKEY_USERS

1 HEEY_CURRENT_COMFIG

Edd Eevs I} EddVslies | I

|} [Destination Compiber

[J HKEY_CLASSES_ROOT
1 HEEY_CURREMT_USER
j HEEY_LOCAL_MACHIME

B-5-5-H

KN

|»

) HEEY_ISERS
I HEEY CLURAENT COMFM: ll

Hew Kep Oekee K | et ol I ek I

=] HKEY_LOCAL_MACHINE =]

-] Coniig
=23 0001 N
E-Z] Display
] Fonts
Y ctinc =l

2. From the upper left section of the Edit Registry screen, select the registry
key containing the values that you want to copy to the destination
computer’s registry.

NOTE: You do not need to specify a destination registry because the
keys and values are automatically copied to the appropriate
destination.

» To create a new registry key on the destination computer, click
theNew Key button and enter the key information in the
Registry Key Settings dialog box.

3. Assign the new registry values to the destination key.

» To add all the values in an entire key, highlight the key in the
upper left window and click thadd Keys button.

» To add individual values, highlight those file(s) in the upper right
window and click théddd Values button. To select multiple



values, hold down the [Ctrl] key on your keyboard while

clicking on each one.

DPILogicaly
DPIPhysical
DPIPhyzical’

-

4. Repeat steps 2-4 until you have designated all of the registry settings to

the destination computer.

* You can remove a value from this list by highlighting it in the
lower right window and clicking on thRelete Valuebutton. To
remove an entire Key, select the key in the lower left window
and click on thdelete Keybutton.

» Toremove all of the Key settings, click tResetbutton.

5. When you have finished adding key entries, clickNbgt> button to
proceed to the next section.

Creating Registry Entries from Scratch

You can create a new registry key on the destination computer and assign

values.

1. Click theNew Keybutton. The Registry Key Settings dialog box opens.

Reqgiztiy Key Settings

Data Ve

Dista Tupe:

|Er\ea|¢r|.p:|ae key and walue j

[HEEY CURRENT USER =

[BopE vent:\S chemes

|C:-rl.rc-ln TimerSiamp

S1398124

[ ok ] Cconeal |

2. Specify the key name, value name, data value and data type the provided

fields.

3. Click OK to create the new key setting.
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Adding INI Entries

1. Click on the “Step 2" arrow in the top of the screen.

» ThelNI Files option should be highlighted. If not, click on the
word “INI Files” to make this active.

» The INI Files screen displays below.

2. Perform the appropriate action for each INI file you want to create:
To Create a New Folder on the Destination System:
1. Select the folder in which you want to create the new folder.

2. Click theNew Folderbutton. The Create New Folder dialog
box opens.

3. Enter a name for the new folder in #a@lder Namefield.

4. Click OK to add the folder.

To Create a New INI File:

1. Select the folder in which you want to create the INI file.

2. Click theNew Filebutton. The Edit INI File Settings dialog box
opens.



Edit INI File Settings

File:
|.:.at|m|s~ ini j

INI File Cortents:

Do not edit this fle. -
[restalled] "'I
drrves=1

stahug=1

shared=1

sounds=1

-
[ ok | cece |

3. IntheFile field, enter the name for the new INI file.

4. In thelNI File Contents field, enter any initial settings that you
want to appear in this file.

5. Click theOK button to create the file.

e The new INI file is listed in the right window of the INI Files
screen.

To Append Information to an Existing INI File:

You may want to make changes to one or more of the existing system
files on the destination system, such as the WIN.INI and SYSTEM.INI
file. This can be done in the following way:

1. Select the folder where the system file is located.

2. Click theNew File button and enter the name of the system file
to which you want to append (e.g. WIN.INI).

3. Inthe INI File Contents field, enter the information that you
want to merge into the system file.

4. Click OK to save these settings.

* When the installation is run, these settings will be merged
into the existing system file.

» To edit or view a file’s contents, select it from the right
window and click the Details button. Make the desired changes
and click OK.

» Toremove an INI file, select it from the right window and
click the Delete button. To remove all INI entries, click the
Reset button.




5. When you are done making INI entries, click the Next> button.
» The File Associations screen opens.

Making File Associations

File associations link certain file types to their parent application. For
example, MicrosoftO Word files are associated with a .doc extension so
when a user double clicks on a .doc file, it launches Word and opens the .doc
file.

1. Click on the “Step 2" arrow in the top of the screen.

» TheFile Associationsoption should be highlighted. If not, click
on the word “File Associations” to make this active.

» The File Associations screen displays below.

2. Click theAdd button at the bottom of the screen. The Select File from
Installation dialog box opens.

Select File hom Installation

- Selecl one of the files in pout installation liom the kst below, Orly these
fies that you hawe selected to be instaled will be ksb=d.

3. Inthe left window, select the folder where your executable is located.

4. In the right window, select the name of the program you want to launch
the file.

5. Enter the three letter document extension in the field at the bottom of this
dialog box. You can enter this as “.xyz” or just “xyz”.

6. ClickOK. The new file association is listed in the File Associations
screen.

+ To edit the details of a file association, select it from the File
Associations screen and click tbetails button. The
Association Details dialog box opens so you can edit the
document extension and the document’s identifier. Click OK to
save your changes.

« Toremove a file association, select it from the File Associations
screen and click thBeletebutton. To remove all file
associations, click thResetbutton.



user system checks

In this step, you specify a set of conditions and/or recommended
settings that must exist on the destination computer in order for
this program to run.

1. Click on the “Step 3" arrow in the top of the screen and choose the
Configuration Check option.

» The Check Configuration screen displays below, showing a list
of the components for which you can set minimum
requirements.

Check Configuration

The field below containg & list of parameters thal can be chedcedon the deslination system bedore the installalion begins,
‘fou can select 1o wain the uzer or carced the installstion

| Minimum ahee | Type
fJac rating system windaoves 95T FAequme
ererererererer olutian BO0xED0 Redquiie
Cdc-r depth 256 Recommend

Virtual Memory Mone

2. Select the component that you wish to edit and click oDétails
button (or double-click on the component).

» The Configuration dialog box opens.

3. IntheMinimum Level field, select the minimum setting that must exist
on the destination computer.

» For hardware settings, such as screen resolution, color depth,
and memory, any setting above (or higher) than the minimum
you specify will be acceptable.

4. Choose the appropriate reaction level for this component test.

» Don't Perform Check will bypass this test. The system will not
check this component or issue any warnings.

* Recommendedwill generate a warning message if the
destination does not meet the Minimum Level requirement,
however the installation will continue.

* Required components will cause the installation to abort if the
destination system does not meet the Minimum Level
requirement.



2. Click OK to save your components settings.
3. Repeat steps 2-5 for each component you wish to activate.

=
Dialogs =

wizard appearance

In this step, you specify the name of your application so it can be built into
the background screens during the installation. You also choose the dialogs
that will appear during the installation to prompt the user for information.

Entering the Software Title & Default Program Directory

1. Click on the “Step 4” arrow in the top of the screen.

* Thelnstallation Name option should be highlighted. If not,
click on the word “Installation Name” to make this active.

» The Installation Name screen displays below.

2. IntheSoftware Title field, enter the name of the product that is being
installed.

Default Group Name: |Cat Tools Deluse

3. IntheDefault Directory field, enter the directory that you want the
software to use as the recommended installation path. Do not enter a drive
specification; drive C: is assumed, and it cannot be changed.

Default Directory: |Cat Toold
[+ Place default directory under Program Files

NOTE: The user will have the option of installing to a different
directory unless you remove their ability to do so in the
Dialogs section of the setup.

» If you wish to specify a multilevel path, separate each directory
level with the “\" character. For example: CAT\DELUXE
TOOLS would create the DELUXE TOOLS subdirectory under

the CAT directory.
» If you want the directory created under the \PROGRAM FILES



directory on the specified drive, check tPlace default
directory under Program Files check box. For example, if
you specify TEST as the default directory and check this option,

the default installation path would be C:\PROGRAM
FILES\TEST.

» ltis traditional for Windows 95, 98, and NT applications to be
installed under the Program Files directory.

4. Click theNext> button to continue to the next section.
» The Dialogs Screen opens.

Selecting Dialogs and Installation Options

This section allows you to select the individual dialog boxes that will appear
during the installation. The dialogs that you choose dictate the type of
installation options the user will have available to them.

1. Click on the “Step 4" arrow in the top of the screen.

» TheDialogsoption should be highlighted. If not, click on the
word “Dialogs” to make this active.

» The Dialogs screen displays below.

Dialogs

St thee dhiakog bass b bee displayed duting the instalition fiom the st below. Press the Edit bubbon ba edit the dialog
that il be deplayed.

P | |
[T ReadMs

[ Branding / Sesializing

¥ Destlination Diectaly

[T Backup Aeplaced Files

[ Sedect Componerts

¥ Sedect lcon Gioup Hame

¥ Stant Imsbalation

¥ Firash=d

— Salfings

Ma Selfirgs for this dialag b

fesst | cBack Hets |

2. Choose the dialog boxes that you want to appear by clicking on the
corresponding check box.

» A default set of installation dialogs is automatically selected.

You can restore the default set at any time by clicking on the
Resetbutton.



* To view a dialog box, check its checkbox in the list and click the
Edit button.

* A brief description of each dialog is provided below.

3. When you are finished choosing the dialog boxes, clickthe> button
at the bottom of the Dialog screen to continue.

Default Dialogs

Welcome Dialog
Welcomes the user to the program, recommends exiting all other
applications before proceeding, and restates copyright law
protecting the program.

ReadMe Dialog
This dialog displays the contents of an existing ASCII text file,
such as a readme file. You must specify the path to the text file
in the Settings dialog at the bottom of the screen. Click the
Browse button to locate the file.

Branding / Serializing Dialog
This dialog provides a place to enter the name of the registered
user and/or the name of the company that owns the software.

Destination Directory Dialog
This dialog shows the default installation directory and provides
the user the opportunity to change the destination folder.

Backup Replaced Files Dialog
This dialog box provides the user with the option to save original
copies of any files that are replaced or updated during the
installation. When the software is uninstalled, these files will be
returned to their original state.

Select Components Dialog
This option is only accessible if you created a component back in
Step 1.

This dialog box lists the components you created so users can
place a check next to the ones they want to install.

Select Icon Group Name Dialog
This dialog box shows the default program manager group that
w ill be created and provides the user with the opportunity to
change it.

Start Installation Dialog
This dialog box tells the user that the setup program is now
ready to install the program files. The user must click the Next>
button to start the process, or they can click <Back to edit the
information they entered earlier.

Finished Dialog
This dialog box indicates that the application has been
successfully installed.



Custom actions

advanced wizard
functionality

In this step, you specify some advanced features, like password
protection, default screen size for the installation program, the
default font to use in the installation dialogs, and the default
installation language.

Adding Password Protection

1. Click on the “Step 5" arrow in the top of the screen.

» ThePassword Protectionoption should be highlighted. If not,
click on the word “Password protection” to make this active.

* The Password Protection screen displays below.

2. Select the appropriate password option for your installation and
configure accordingly.

Single Password Installations

This option applies a singular password to the installation.
A) Enter the desired password in the corresponding field.

Password Protection

‘r'ou can sedact a single pazsword that is used for al installabions or a zenes of sanal numbess that well act 2= the inztallation
pazzwond. The sanal numbers can be etbhar incremental o randomly gemeratad.

@ Single pacsword used fon slinstsllsiors: [10sebud

NOTE: If you do not want to assign a password, leave this field blank.
B) Click theNext> button to continue to the next section.

Individual serial numbers used as password

This option assigns a unique serial number to the installation and can be usec
to generate a sequence of valid serial numbers that can be exported and
assigned to individual users.

A) In the Serial Number Typedrop list, choose the type of serial number
assignment you wish to use.



% |ndivadual sesial numbers used as password

Senal numbers are generated wsing the starbing numiber and adding eithes an increment amount o &
random number bazed on the approamate number of serial numbers required.

Sedial Mumber Tupe: Ilnclerner'tal senial nurnbers :]
Starting Senal Mumbes; |1 0o [Increment each by 10)

Ending Sesial Number  [200
Approw Senal Mumbess: I‘I 0

Incremental Serial Numbers

Creates a series of equally-spaced serial numbers beginning with the
Starting Serial Number value and ending with tiending Serial

Number value. The increment between numbers is dependent on the
number of serial numbers to be created, as specified Api@Xx.

Serial Numbersfield.

Randomly Generated Serial Numbers

Creates all serial numbers by taking the value of the Starting Serial
Number and adding a random number to it, so there is no fixed
increment between each number. All serial numbers will be within the
specified starting/ending serial number values.

B) Enter theStarting Serial Number and theEnding Serial Numberin
the fields provided.

C) IntheApprox. Serial Numbersfield, enter the number of serial
numbers that you want created.

* This number must be equal to (or smaller than) the difference
between the starting and ending serial numbers.

3. Specify an output file that will contain the list of valid serial numbers
created for this installation.

* Click on theBrowsebutton. In the Save As dialog box, choose
the location and file name where you want this file to be saved,
then click theSavebutton. A *.txt extension is automatically
added to the file.

4. Create the list of serial numbers by clicking Bxport button.

* A popup dialog box confirms the number of serial numbers that
were exported. ClicloK.

* You can use any text editor or word processor program to open
the output file.
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In this step, you enter the final pieces of information into the
Installation Expert — the media options. This is where you
specify whether you want the setup program to be created as a
single EXE file, or whether you want it “chopped up” into
smaller pieces so it can be distrubuted on floppy diskettes.

Choosing Media Options

1. Click on the “Step 6" arrow in the upper right corner of the screen.

» TheMedia option should be highlighted. If not, click on the
word “Media” to make this active.

* The Media screen displays below.

2. Select eitheBingle File Installation or Floppy Based Installationby
clicking on the corresponding radio button.

Single File Installation

This option bundles all of the program files into a single executable file (e.qg.
SETUPR.EXE). This is a good choice for installations that will be distributed
over a network, BBS, or e-mail. Since this file may be larger than the
capacity of a floppy diskette, you shouldt use this option for programs

that will be distributed on floppies.



Floppy-Based Installation

Choose this option if the program will be distributed on floppy diskettes.
This will automatically control the file size and create multiple files if
necessary to ensure that each setup component will fit on a floppy disk.

3. If you chose Floppy Based Installation, you must also choose the size of
the disk onto which the program will be copied. Options include:

* 3 %" High Density Floppy
* 54" High Density Floppy
» Custom Size

In the Custom Size field, enter the capacity of the disk you are
using, in kilobytes. (1.0MB = 1000KB)

4. When you are finished choosing the media, you should save your file.
CONGRATULATIONSYou have now finished entering all the required

elements of your installation. All that is left is to compile, test, and
distribute.



Compiling & Testing Your Installation Script

After you have selected all of the options for your installation, you are ready
to compile and test the installation script to make sure it is functioning

properly.

Compiling

The compiling process builds an executable file with the same name as your
Wise script file.

1. Click the Compile button at the bottom of the Installation Expert
window.

Compile I Test Run | Disfribute

» If all the required program files are present, the compiling
process will begin. While the file is being compiled, the status is
shown on the screen.

Creating Windows Sell-lnstalling EXE E

Compressing
E:NWISETWUMNWISE 32 EXE

» If any component of the installation is missing or incomplete, an
error message may pop up to make you aware of the situation.
Follow the directions in the message to correct the situation.

Testing Your Installation Script

The testing process runs your installation program, but it does not copy any
files to the destination computer. This allows you to visually review the
installation program so you can make sure it is complete.

You can only test your installation after it has been successfully compiled
(i.e. compiled with no error messages.)

TO TEST YOUR INSTALLATION SCRIPT.
1. Click theTestbutton at the bottom of the Installation Expert window.



[ Compile | Test || Run | Distribute

» The installation program begins.

If you edited the dialog boxes, review each one carefully to make sure
the text is accurate and spelled correctly.

‘wielcome to Cat Tools Deluse Setup program. This
program wall rstall Cat Tools Delue on your
= compube.

It i strongly recommendad that you el all \Windowes: programs
bednie purrang this Setup Program

Click Cancal bo quit Sebup and cioge any progeams you have
waning. Click Mewt 1o corlinus wilk the Selup progeam .

WARMING: Thiz program i proteched by copywight law ard
iemalional nealies.

Unawsthonzed reproduction on distibution of this program, o arg
pootion of it my resll in sevens civil and criminal penalties
ﬂﬂhmﬂdmhmmm&hm

R lowes |

2. Click theNext> button to advance through each screen of the setup
program.

NOTE: Remember that files are not copied to the destination
computer during testing. The test installation only appears to
copy the files — no actual changes are made to the
destination system.

Running Your Installation Script

After you have tested the installation for cosmetic errors, you can the check
the integrity of the program itself by running the installation. Unlike the Test
process, this will run thiall installation, meaning that files are copied to the
destination computer, program groups and icon assignments are created, anc
system edits are implemented.

You can only run your installation after it has been successfully compiled
(i.e. compiled with no error messages.)

1. Click theRun button at the bottom of the Installation Expert window.



| Compile Test Run | Distribute

* The installation program begins.

2. Click theNext> button to advance through each screen of the setup
program. When the installation is done, click Bigish button.

3. Minimize the Wise Installation window.

4. Run the program from its program group or the folder in which it was
installed.

» Verify that all elements of the program have been created and
installed to your satisfaction.

Distributing Your Installation Program

This is the “end of the line” in the installation-building process. When you
are certain that your installation is ready for distribution, use this process to
convert the Wise installation file into a standard install file, such as
SETUP.EXE.

1. Click theDistribute button at the bottom of the Installation Expert
window.

Compile Test | Run | Distribute I

» The Make Installation Disks dialog box opens.
2. Select the desired settings for your installation file.

Make Installation Disks I
DesratinDik []
b Erase Disk Before File Copy Cancel |

Disk Label | Name: [SETUP

Bezerve ||:I K. bytes on first foppy for extemal fles

Floppy Disk Size: |EI vl Emrﬁlmftu
iristallation EXE.

» Choose the destination disk onto which the setup file(s) will be
created.

* To assign a label to the destination disk, enter the label in the
Disk Label field.



Enter the name you want to assign to the executable file. (The
default is “SETUP").

If you wish to leave some blank space on the first disk (for a
readme file or similar addition), enter the amount of space (in
kilobytes) that you will need in tHeeservefield.

From theFloppy Disk Sizedrop list, choose the storage
capacity of the floppy disk(s) to which you are copying the files.
These values are in Kilobytes. (i.e. 1.4MB = 1400KB). To
create a single executable file, seld€tih this field.

If you need to erase the target disk before creating the
installation file, check th&rase Disk Before File Copycheck
box.

Click OK to build the installation file.

Insent Floppy E

Flease insert loppy 1 of 1 into floppy drive A

If you are copying files to a floppy, you are prompted to insert
the first disk. After inserting the disk, cli€X.

The installation file is copied to the specified drive location.

Copying Windows Self-lnstalling EXE

Copying CatT ool EXE 1o ASETUREXE

Follow the on-screen direction, entering additional disks as
required.

When the installation has been successfully copied, a
confirmation message will appear.

Wise E3

"f! 5 The mztallation haz been successfully copied bo foppy dizks!
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4. Click OK. The installation is now on the destination disk and can be
distributed to others or reproduced.
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