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Printer: Epson TM-T88iiiP 
 
 

Section 2: Using OPOS Receipts and Forms 
 
 
1) Kick out code for opening a cash drawer 

 
 Note: The drawer is setup using GOPOS whether using Crystal or OPOS Receipts: 
 
 See Section 1 for setup information 
 
 
2) Cut the Paper: 
 
 The “Full cut” leaves 1/8 inch uncut so the paper 

doesn’t fall out of the printer. 
 
 Use the command: Hex 1D 56 42 10 (must be at the 

beginning of a line so use CR/LF (0D0A) right 
before). 

 
 Setup was done using parallel printer, the GOPOS 

driver, and Cut paper Hex code: \0D\0A\1D\56\42\10 
  
 Note that in this screen image, part of the Cut paper 

command is not shown – it ends with \10 not \42. 
  
 
 
 
 
 
3) Printing a bitmap graphic: 
 
 To print logo 1 stored in the printer, you should send:   Hex 1C 70 01 33 
 
 For OPOS Receipts, load the logo into the printer and print the logo from the printer using the 

command: Hex 1C 70 01 33 after the paper is cut. 
 
 In reality, you are sending the cut command as: cut the paper and print the logo. This means that the 

logo for the receipt is actually printed before the next ticket. It works, though it is likely to give receipts 
without a logo if you advance the paper or when you change the paper. 

 
 Another option is to print the logo prior to cutting the paper so the logo prints at the bottom of the 

receipt. You could also do both so they would guarantee the logo is somewhere! 
 
 The cut command becomes cut the paper and print the logo:    \0D\0A\1D\56\42\10\1C\70\01\33 
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Epson TM-H6000II Printer 
 
 
 
The Epson TM-H6000II print is a multifunction device. To configure it for multifunction use, define two 
Generic / Text Only printers, one for the slip printer and one for the receipt printer, and then specify the 
appropriate printer commands for each. 
 
 
 
 
 
 
 
 
 Enter the printer codes to activate the 

slip printer (e.g., <1B633004>) in the 
Begin Print Job box of the slip printer’s 
Properties dialog, and then enter the 
command to reactivate the receipt 
printer (e.g., <1B53>) in the End Print 
Job box.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Enter the command to activate the 

receipt printer (e.g., <1B53>) in the 
Begin Print Job box of the receipt 
printer’s Properties dialog. 

 
 
 
 
 
 
 
 
 
 
Once you have defined these two printers, assign them to the corresponding forms using Setup / Point 
of Sale / Form Groups. With this configuration, the appropriate forms will print to the correct printer of a 
multifunction device. 
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Epson TM-U200DP Printer with  
MMF ECD200 Cash Drawer 
 
 
 
The Epson TM-U200DP printer is a small parallel receipt printer.  It uses regular (non-thermal) 3 inch 
receipt paper and a black and red ink ribbon.  It has a paper cutter mechanism that sits over the ribbon 
and allows partial cut only (center has 1/8 inch paper remaining un-cut). 
 
This was used with an MMF 24 volt cash drawer model ECD200.  Since the kick-code is controlled by the 
printer and not a signal sent to the drawer, the code used below should work for any 24 volt drawer 
connected to this printer. 
 
In all of the following commands, \xx indicates CPSQL should send HEX xx 
 
 
Computer System for testing   
 
 HP Pavilion 1.47 GHz AMD Athlon processor 1700 with Windows XP Professional 
 
 
Epson TM-U200DP Printer Initial Setup 
 
 The printer was attached to the parallel port (LPT 1) using a bidirectional printer cable.  It was 

installed as a Windows Generic / Text Only with no sharing.  It was set as the default printer. 
 
 For Crystal forms, it was necessary to UNcheck “Enable Advanced Printing Features” in the 

printer setup dialog under the Advanced tab.  Otherwise, Crystal Reports gives a Printer or 
Network error message when printing and would not print anything. 

 
 After setup, the printer test page wraps “funny” as it prints with a left margin so the description at 

the top and the driver information at the bottom is not aligned.  The center section of the printout 
describing the computer and printer name, the driver (UNIDRV.DLL), and the driver version (5.0) 
print fine. 

 
 
MMF Model ECD 200 Drawer Setup: 
 
 Generic OPOS driver was used to setup the Cash Drawer as follows: 
  Synchronics.GenericCashDrawer.0 
  Open Drawer Code:  \1B\70\00\40\F0 
  Description:  MMF Cash Drawer 
  Claim: 
  Release: 
  Enable: 
  Disable: 
  Port Type:  LPT (Parallel) 
  Port Number: 1 
 
 
 Setup / System / Configuration / OPOS Configuration specified: 
  Cash Drawer: Synchronics.GenericCashDrawer.0 
 
 Testing was done using the following sequence of buttons:   
  Open / Claim / Enable / Open Drawer and the drawer kicks open 
  Disable / Release / Close / Exit when done 

Deciphering the Open Drawer Code: 
   \1B = escape character  
 \70 = character p = generate pulse or drawer kick 
 \00 = drawer number 1  
          (can also use \30 here for character zero) 
 \40 = pulse ON time of 40 x 2 = 80 milliseconds 

\F0 = pulse OFF time of F0 x 2 = 240 milliseconds
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 Windows printer setup (Windows XP and Windows 2000 only - not Windows NT) gives you the 

ability to send commands to the printer to Begin Print Job, End Print Job, Paper Size Select, and 
Paper Feed Selection. You can use these to send control codes to the printer.  For example, if 
the Begin Print Job command string is:  <1B>p<00>@<F0>, Windows will kick the drawer before 
printing to the printer.  Using this, the drawer can be tested with a simple text document in 
Notepad.  Don’t forget to set the page margins to zero if you want a full 40 characters printed 
during this test.  Testing with Word double-spaced for some reason that was never investigated. 

 
 This is a test of the TM-U200DP printer. 
          1         2         3         4 
 1234567890123456789012345678901234567890 
 
 
Epson TM-U200DP Subsequent Printer Setup for OPOS Receipts 
(See Printer Setup for Crystal Receipts if using Crystal forms.) 
 
 Printing OPOS receipts allows you to print receipts formatted using the OPOS Forms Editor.  

With OPOS forms, you can send hexadecimal control codes to the printer, such as commands to 
cut the paper. 

 
 Printing Crystal receipts allows you to print receipts formatted using Crystal Reports 9.0. Though 

you cannot send hexadecimal control codes to the printer from Crystal, you can send the control 
codes using the Windows Print Manager with Windows XP and Windows 2000 when using the 
Generic / Text Only printer drivers.  This allows you to cut the paper after printing each form. 

 
 
 Generic OPOS driver was used to setup the POS Printer as follows: 
  Synchronics.GenericPOSPrinter.0 
  Columns: 40 
  Cut Paper: \1D\56\01 
  Lines before cut:  5 
  Description: Epson TM-U200DP Printer 
  Claim: 
  Release: 
  Enable: 
   Disable: 
  Port Type:  LPT (Parallel) 
  Port Number: 1 
 
  
 Setup / System / Configuration / OPOS Configuration specified: 
  Cash Drawer: Synchronics.GenericPOSPrinter.0 
  Force CR/LF: Checked 
  Keep connected:  Not Checked 
  Stream printing: Checked 
 
 Testing was done with the following settings: 
  Text to print:  This is a test 
  Add CR/LF:  Checked 
  Cut Paper:  100% (setting doesn’t matter – printer will only partial cut about 95%) 
  Bitmap file: 
  
 Then the following sequence of buttons was used:   
  Open / Claim / Enable / 100 lines 
  Disable / Release / Close / Exit when done 
 
 

Deciphering the Cut Paper Code: 
   \1D = GS (group separator) character  
 \56 = character V = feed paper for 

cutting position 
 \01 = partial cut now 



Appendix 2: Tested OPOS Devices A2-10 08/10/08 

Forms and Form Groups Setup 
 
 CPSQL ships with the setup for Crystal Forms.   
 
 To use OPOS forms, you must change the Form Groups. 
 
 To use Crystal forms, you do not need to change the Form Groups, though you may want to 

specify a printer by name to select one that cuts the paper. (See Printer Setup for Crystal 
Receipts if Crystal forms are to be used.) 

 
 To change to OPOS forms, you must change the filename extension on the form from .rpt to .xml.  

This must be done for each form in each form group. 
  DEPOSIT – Forms: SalesDraft1.xml and Deposit1.xml 
  HOLD – Form: Receipt1.xml 
  ORDER – Form: Order1.xml 
  PICK – Form: PickingTicket1.xml 
  QUOTE – Form: Receipt1.xml 
  TICKET – Forms: SalesDraft1.xml and Receipt1.xml 
 
 You can specify a printer for each form too, if you do not want to use the default printer.  This 

would be an easier setup to maintain as the system will continue to work if someone defines a 
new printer or changes the default printer to another printer. 

 
 
Ticket Entry Test using OPOS 
 
 A test ticket with a simple cash paycode and change, will kick the drawer and prompt the user to 

print.  Pressing Receipt button will print a receipt and cut the paper. 
 
 When the receipt was printed on the Epson printer, it was nicely formatted across the 40 column 

print area. 
 
 
Printer Setup for Crystal Receipts 
(See Printer Setup for OPOS Receipts if OPOS forms are to be used.) 
 
 Printing OPOS receipts allows you to print receipts formatted using the OPOS Forms Editor. 

You can send hexadecimal control codes to the printer, such as commands to cut the paper, with 
OPOS. 

 
 Printing Crystal receipts allows you to print receipts formatted using Crystal Reports 9.0. 
 
 Though you cannot send hexadecimal control codes to the printer from Crystal, you can send the 

control codes using the Windows Print Manager with Windows XP and Windows 2000 when 
using the Generic / Text Only printer drivers.  This allows you to cut the paper after printing each 
form. 

 
 Note: The Crystal Reports forms, as shipped with CPSQL are formatted for a printer that may not 

match your specific printer.  In the event that alignment is not correct or lines overlap, you must 
use Crystal Designer to modify the form layout.  This may be a time-consuming and tedious 
process, depending on what needs to be changed.  With the Epson TM-U200DP printer, the store 
name and address and the underlines were printed without advancing the form so they printed on 
top of the previous line of data.  This was easily corrected using Crystal Reports but it is a 
necessary step if you want to use Crystal for receipts. 

 
 As mentioned before, Windows printer setup (Windows XP and Windows 2000 only - not 

Windows NT) gives you the ability to send commands to the printer to Begin Print Job, End Print 
Job, Paper Size Select, and Paper Feed Selection, giving you the ability to send control codes to 
the printer.   
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 You can enter the appropriate codes to cut the paper when the print job is finished using the End 
Print Job control.  For example, if the End Print Job command string is set to:  <1D><56><01>, 
Windows will cut the paper after the form is printed.  This allows you to use Crystal Reports for 
the forms and still cut the paper after each form prints.  In fact, if you want to define a separate 
printer with the cut paper command, you can do that and specify the printer to use in the Form 
Group and some forms would cut the paper while others would not. 

 
 You will need to add a CR/LF pair around the cut paper command as it needs to be the first 

command on a line and the CR/LF afterward guarantees it is sent to the printer.  Also, Windows 
will convert the string to a combination of printable and non-printable characters, with the non-
printable characters inside < > brackets. 

 
 So the final command is:  <13101D>V<011310> 
 This equates to CR LF 1D 56 01 CR LF 
 
 
Ticket Entry Test using Crystal Reports 
 
 A test ticket, with a simple cash paycode and change, will kick the drawer and prompt the user to 

print.  Pressing Receipt button will print a receipt and cut the paper. 
 
 When the receipt was printed on the Epson printer, it was originally over-writing the store name 

and address, and the dashed lines and double dashed lines for subtotals and totals were over-
written. This was easily corrected using Crystal Reports by adding more space between lines in 
the store name and address and for the dashed lines.  Once done, it produced a nicely formatted 
receipt across the 40 column print area. 
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Citizen iDP 3551 Printer with  
MMF ECD200 Cash Drawer 
 
 
 
 
Citizen iDP 3551 Printer Setup for Crystal Receipts 
 
 Using the Printer End Print Job command: <13101B>P<01> , Crystal receipts printed to this 

printer and cut the paper.  With the Citizen iDP 3551 printer, the store name and address and the 
underlines printed on top of previous lines, as they did with the Epson printer.  The form would 
need to be corrected using Crystal Reports if you want to use Crystal for receipts.  It also 
advanced about 6 inches prior to cutting the receipt paper which would need adjusting too. 

 
 It did not make any difference when cutting the paper if you use the full cut or partial cut 

command. They both leave the paper attached with a small (1/16 inch) uncut area in the center. 
 
 
Citizen iDP 3551 Printer Setup for OPOS Receipts 
 
 Generic OPOS driver was used to setup the POS Printer as follows: 
  Synchronics.GenericPOSPrinter.0 
  Columns: 40 
  Cut Paper: \1B\50\01 
  Lines before cut:  5 
  Description: Citizen iDP Printer 
  Claim: 
  Release: 
  Enable: 
  Disable: 
  Port Type:  LPT (Parallel) 
  Port Number: 1 
 
  
 Setup / System / Configuration / OPOS Configuration specified: 
  Cash Drawer: Synchronics.GenericPOSPrinter.0 
  Force CR/LF: Checked 
  Keep connected:  Not Checked 
  Stream printing: Checked 
 
 Testing was done with the following settings: 
  Text to print:  This is a test 
  Add CR/LF:  Checked 
  Cut Paper:  100% (setting doesn’t matter – printer will only partial cut about 95%) 
  Bitmap file: 
  
 Then the following sequence of buttons was used:   
  Open / Claim / Enable / 100 lines 
  Disable / Release / Close / Exit when done 
 
 
 Form Groups were changed to use OPOS forms (.xml extensions) and OPOS receipts printed 

fine from Ticket Entry. 
 
 
 
 

Deciphering the Cut Paper Code: 
   \1B = escape character  
 \50 = character P = position for cutting 
 \01 = partial cut now (or \00 for full cut) 
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MMF Model ECD 200 Drawer Setup with Citizen iDP 3551 Printer 
 
 Generic OPOS driver was used to setup the Cash Drawer as follows: 
  Synchronics.GenericCashDrawer.0 
  Open Drawer Code:  \07 
  Description:  MMF Cash Drawer 
  Claim: 
  Release: 
  Enable: 
  Disable: 
  Port Type:  LPT (Parallel) 
  Port Number: 1 
 
 
 Setup / System / Configuration / OPOS Configuration specified: 
  Cash Drawer: Synchronics.GenericCashDrawer.0 
 
 Testing was done using the following sequence of buttons:   
  Open / Claim / Enable / Open Drawer and the drawer kicks open 
  Disable / Release / Close / Exit when done 
 
 Again, Windows printer setup (Windows XP and Windows 2000 only - not Windows NT) gives 

you the ability to send control codes to the printer, using Begin Print Job, End Print Job, Paper 
Size Select, and Paper Feed Selection.   

 
 For example, if the Begin Print Job command string is:  <07>, Windows will kick the drawer 

before printing to the printer. Using this, the drawer can be tested with a simple text document in 
Notepad.  Don’t forget to set the page margins to zero if you want a full 40 characters printed 
during this test.  Setting the End Print Job command string to: <13101B>P<01> properly cut the 
paper at the end of the test document as well. 

 
 
 This is a test of the TM-U200DP printer. 
          1         2         3         4 
 1234567890123456789012345678901234567890 
 
 The printer printed the test document double-spaced. 
 
 In looking at the documentation, the printer has a DIP Switch to control whether it sends CR + LF 

or just CR when it receives a CR. By changing the default of DSW1-6 (in the front under the 
cover) to ON for CR only, it corrected the double-spacing problem. 

 
 
 

Deciphering the Open Drawer Code: 
   \1B = escape character  
 \07 = bell character to generate pulse 

or drawer kick 
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Logic Controls PD3100-P Line Display 
 
 
 
 
GOPOS Setup 
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Weigh-Tronix Controls PD3100-P Line Display 
 
 
 
Configuration in the Weigh-Tronix Scale OPOS / SO Administrator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2: Tested OPOS Devices A2-16 08/10/08 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Appendix 3: Column Constraints A3-1 08/10/08 

APPENDIX 3:  CONSTRUCTING COLUMN CONSTRAINTS  
 
 
 
A constraint is a rule or condition entered into the Data Dictionary to impose a limit on 
the scope or the range of values that a column (field) can have. This document serves 
as a primer for understanding Data Dictionary Constraints and how to write these DD 
constraints.  This is not an exhaustive treatment of all the details of this subject, simply 
a primer. Typically, someone using this functionality will be competent enough to fill in 
the missing details. The expressions available in the constraint were modeled after 
Delphi’s own Object Pascal. 
 
CounterPoint SQL does not ship with any DD constraints – these are for users to enforce 
site specific data restrictions not covered in our table events and other data validation 
routines. 
 
  

Constructing Column-Level Data Dictionary Constraints 
 
When defining column-level data dictionary constraints, the constraint must evaluate to 
a Boolean result that indicates the acceptance or failure of the validity check for that 
column.  Constraints that do not evaluate to Boolean result will cause errors when a 
record is saved.  Intermediate results within a constraint expression may evaluate to 
any type.  For instance, an expression that compares two strings must contain the two 
string expressions, but the comparison operator implies a Boolean result. Avoid basing 
a constraint on the contents of a different column. 
 
 

Expression Types 
 
The expression parser can understand 4 expression result types.  Boolean expressions 
are the simplest and contain only 1 or 0.  The constants True and False can be used to 
indicate a Boolean expression.  Integer expressions can hold any Integer in the 
standard signed 32 bit Integer range (–2147483648 to 2147483647).  An example of an 
Integer expression is “5 > 10” (which of course evaluates to False). Hexadecimal 
representation for integers is allowed if the number is preceded by a ‘$’.  Floating point 
expressions can hold a standard double precision value in the range of  5.0 x 10^–324 
to 1.7 x 10^308 with 15–16 significant digits.  String expressions can hold any amount of 
alpha-numeric data.  String constants must be delimited with SINGLE quotes.  Use of 
double quotes will generate a syntax error at run-time. 
 
Simpler expression types can be promoted to act as a more complex expression type, 
but the reverse is not true.  For example, an Integer expression can be used as a string 
function parameter, but a floating point number can not be used as an Integer 
parameter – this is true even if the a mathematical conversion is possible.  I this case, 
one would have to manually call the Trunc or Round functions on the Float expression 
to obtain an Integer. 
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Database Functions 
 
The database functions return values as variants, which can be treated as strings, 
floating point numbers, Integers, or Boolean values.  Any attempt to treat a variant as an 
incompatible type will result in an error when a constraint is evaluated.  For example, ‘0’ 
can be operated on as a Boolean value, an Integer, a floating point number, or a string, 
5.3 can only be operated on as a floating point number or a string, and ‘this string’ can 
only be operated on as a string type. 
 
function V: Variant 
Returns the value of the column as a variant (this is the column where the constraint 
was entered in the data dictionary).  A constraint requiring the field PRC_1 to be less 
than the field REG_PRC may be written in any of the following ways: 
 V < Col(‘REG_PRC’), if written as a constraint on PRC_1 
 V > Col(‘PRC_1’), if written as a constraint on REG_PRC 
 Col(‘PRC_1’) < Col(‘REG_PRC’), anywhere 
  
function Col(ColName: string): Variant 
Returns the value of the column ColName as a variant.  ColName must be a string type 
expression and should be a valid column name in the current table.  All of the 
Synchronics column names are upper case. 
 
CounterPoint stores Boolean columns as characters.  As a result, comparisons on 
Boolean columns should use the strings ‘Y’ and ‘N’.  For example: 
“Col(‘USE_AVG_COST’) = ‘Y’” is a valid Boolean expression to check if a row’s 
USE_AVG_COST column is set to True. 
 
 

Date and Time Functions 
 
Date and time functions all return standard Delphi floating point values where the 
Integer part represents the total number of days since 12/30/1899 (the start of the 
Georgian calendar),and the fractional part represents the fraction of a 24 hour day that 
has elapsed since midnight. 
 
function Now: Float 
Returns the current date and time as a Float 
 
function Date: Float 
Returns the current date as a Float (the time is zero, equivalent to Trunc(Now)) 
 
function Time: Float 
Returns the current time as a Float  (the date is zero, equivalent to Frac(Now)) 
 
Arithmetic operations on dates and times are perfectly valid.  For example, “Date – 1” 
results in yesterday’s date and “Time – (1 / 24)“ subtracts an hour form the current time. 
 
 



 

Appendix 3: Column Constraints A3-3 08/10/08 

Integer Ages 
 
In some constraints, you will want to return an integer after comparing a date to the 
current system date. For example, to implement “you must be at least 18”, you could 
define a constraint of ”V – Now() > 18 * 365”. However, this is not quite correct since it 
does not consider leap years.  
 
To obtain an integer that indicates the number of years between the entered date and 
the system date, rounded down, use the AgeYears function.  
 
  AgeYears(V)>=18 
 
Additional functions that return integers for months and days are: 
 
  AgeMonths 
  AgeDays 
 
 

Arithmetic Operators 
 
The following tables show the types of operands and results for arithmetic operations. 
 
Binary arithmetic operators 
Operator Operation Operand type Result type 
^ exponent Integer type Float 
  Float type Float 
+ addition Integer type Integer 
  Float type Float 
- subtraction Integer type Integer 
  Float type Float 
* multiplication Integer type Integer 
  Float type Float 
/ division Integer type Float 
  Float type Float 
div Integer division Integer type Integer 
mod remainder Integer type Integer 
 
Unary arithmetic operators 
Operator Operation Operand types Result type 
+ sign identity Integer type Integer 
  Float type Float 
- sign negation Integer type Integer 
  Float type Float 
 
If one or both operands of a +, -, or * operator are of a Float type, the type of the result is 
Float.  The value of X / Y is always of type Float regardless of the operand types.  An 
error occurs if Y is zero.  The value of I div J is the mathematical quotient of I / J, 
rounded in the direction of zero to an Integer value.  An error occurs if J is zero.  The 
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mod operator returns the remainder obtained by dividing its two operands, as in I mod J.  
The sign of the result of mod is the same as the sign of I, and an error occurs if J is zero. 
 
 

Relational Operators 
 
The types of operands and results for relational operations are shown in the following 
table: 
 
Operator Operation Operand types Result type 
= equal compatible Boolean 
<> not equal compatible Boolean 
< less than compatible Boolean 
> greater than compatible Boolean 
<= less than or equal to compatible Boolean 
>= greater than or equal to compatible Boolean 
 
Comparing numeric types 
When the operands =, <>, <, >, >=, or <= are of numeric type, they must be compatible; 
however, if one operand is of a Float type, the other can be of Integer type.  A numeric 
column containing a null is compared as though it contained a zero. 
 
Comparing strings 
The relational operators =, <>, <, >>, >=, and <= compare strings according to the 
ordering of the extended ASCII character set.  Any two string values can be compared.  
For example, ‘C’ = ‘C’, but ‘C’ < ‘D’.  An empty string is considered less than any other 
string. 
 
 

Logical Operators 
 
Boolean logical operators 
The types of operands and results for Boolean operations are shown in the following 
table: 
Operator Operation Operand types Result type 
not negation Boolean type  Boolean 
and logical and Boolean type  Boolean 
or logical or Boolean type  Boolean 
xor logical xor Boolean type  Boolean 
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Arithmetic Functions 
 
Trunc(X: Float):Integer 
The Trunc function truncates X, a Float value, to an Integer value.  Trunc returns an 
Integer value that is the value of X rounded toward zero. 
 
Round(X: Float): Integer 
The Round function rounds X, a Float value, to an Integer value.  Round returns an 
Integer value that is the value of X rounded to the nearest whole number.  If X is exactly 
halfway between two whole numbers, the result is the number with the greatest 
absolute magnitude. 
 
Abs(X): Float 
The Abs function returns the absolute value of an Integer or Float type expression, X. 
 
Frac(X: Float): Float 
The Frac function returns the fractional part of the argument X. X is a Float expression. 
The result is the fractional part of X; that is: Frac(X) = X - Int(X). 
 
 
 

String operators 
 
String types support one operation, +, which results in the concatenation of two strings.  
The result of the operation S + T, where S and T are string expressions is the 
concatenation of S and T. 
 
 

String Functions 
 
Upper(S: string): string 
The Upper function returns a string containing the same text as S, but with all 7-bit 
ASCII characters between 'a' and 'z' converted to uppercase. 
 
Lower(S: string): string 
Lower returns a string with the same text as the string passed in S, but with all letters 
converted to lowercase. The conversion affects only 7-bit ASCII characters between 'A' 
and 'Z'. 
 
Copy(S: string; Index, Count: Integer): string 
The Copy function returns a substring of a string expression, S.  The result is a string 
containing Count characters starting at S[Index].  If Index is larger than the length of S, 
Copy returns an empty string. If Count specifies more characters than are available, the 
only the characters from S[Index] to the end of S are returned. First character is 
numbered 1, not 0. 
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Pos(Substr: string; S: string): Integer 
Pos searches for a substring, Substr, in a string, S. Substr and S are string expressions. 
Pos searches for Substr within S and returns an Integer value that is the index of the 
first character of Substr within S. Pos ignores case-insensitive matches. If Substr is not 
found, Pos returns zero. 
 
Length(S: string): Integer 
The Length function returns the number of characters in the string S. 
 
 

Conditional Expressions 
 
If(Condition: Boolean, TrueResult, FalseResult): ResultType 
Condition is a Boolean expression.  When the expression is evaluated, it returns 
TrueResult if Condition is true, otherwise, it returns FalseResult.  TrueResult and 
FalseResult need not be of the same type; the ResultType of the If expression may 
change depending on Condition. 
 
 

Order of Operation (Operator Precedence) 
 
Operators  Precedence Categories 
not  first (high) unary operators 
^  second exponent operator 
*, /, div, mod, and, shl, shr, as third multiplying operators 
+, -, or, xor  fourth adding operators 
=, <>, <, >, <=, >=  fifth relational operators 
 
Expressions in parentheses are evaluated first, and then the order of operation further 
determines the evaluation.  Evaluation occurs from left to right. 
 
 
Constructing Constraint Errors 
 
 
  %f = field name 

 %t = table name (e.g., “IM_ITEM”) 
  %d = description of table (e.g., “Item table”) 
  %v = field value 
 
 
 Example: %f in table %d cannot contain %v 
 
   “Percent in Tax Authorities table cannot contain –1” 
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APPENDIX 4:  USING PICTURE MASKS  
 
 
 
Picture masks force users to enter only the certain characters, digits and special 
characters that you allow them to, and only in those specific positions within a field that 
you predefine.   
 
To define a picture mask, use the following special characters for the definition of 
required characters, digits, repeats, literals, letter case conversion, and optional entries, 
along with any other character as a constant:  
 
 

Character Description 
# Any digit (0-9) 

? Any letter (a-z or A-Z) 

& Any letter (a-z or A-Z, automatically convert to uppercase) 

~ Any letter (a-z or A-Z, automatically convert to lowercase) 

@ Any character 

! Any character (letters automatically convert to uppercase) 

; Use next character literally, not as a picture mask character 

* Repeat the following character any number of times. For example, 
*& means convert any number to characters to uppercase. 
To specify a specific number of times, follow the * with a number. 
For example, to specify 5 numbers in a row, you would use *5(#). 

[abc] Optional sequence of characters abc that do not need to be 
entered by the end-user 

{a,b,c} Grouping operator. Set of a, b, or c. The user must choose either 
a, b, or c. For example, {Red,Green,Blue} means the user must 
choose either Red, Green, or Blue.  
 
Note: The picture mask must be constructed to avoid situations where one 
element completely contains another element in the group. For example, if you 
have three valid choices of Auto, Automobile, and Car, do NOT set the picture 
mask to {Auto,Automobile,Car}. Instead, set it to {Auto[mobile],Car}. 

 
 
 If you enter any other character in a picture mask, the character is treated as a 

constant and during entry in the field, the constant value is automatically filled in. 
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Simple examples of picture masks: 
 
 
 
 #####[-####] Standard USA 5-digit postal code with optional 4-digit suffix. 

Alternatively, this picture mask could be specified as *5{#}[-*4#] 
 
 
 #&#&#& Standard Canadian postal code (e.g., 1A2B3C) 
 
 
 *! Any number or any character with all letters automatically converts to 

uppercase (e.g., 123abc becomes 123ABC) 
 
 
 {Yes,No} Either "Yes", "No", or blank (since the braces indicate optional entry). 

The user should be able to type either "y" or "n" and the respective 
value will automatically be entered. 

 
 
 &*? Letters, with the first letter capitalized 
 
 
 #[#][#] Numeric of 3 digits or less 
 
  
 {Red,Gr{ay,een},B{l{ack,ue},rown},White,Yellow} 
  Enter only the colors Red, Gray, Green, Black, Blue, Brown, 

White, or Yellow. Automatically completes entry as soon as first 
character following "{" is specified. 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




