~ Pattern Definition

This document describes data generation engine compatible patterns.
The engine uses one pattern to generate set (or family) of values with same properties.

Any pattern is a string, i.e. a sequence of items and constant elements (letters, digits, signs, etc) without delimiters. The data generation engine copies
constant elements to output without processing.

Formal Definition (BNF)

<pattern>

= [<itenms>]

<items> : <itemp[<itens>]

<items ::= <constant>| <synbol >| <bl ock>| <bl ock-r ef er ence>| <opti onal >| <col urm-ref erence>| <l i st>| <f uncti on-cal | >| <expr essi on>
<constant > ::= <i medi at e- const ant >| <escaped- const ant >

<escaped- constant> :: = \<i nmedi at e- const ant >

<i mredi at e- constant > ::= <any-printabl e-character>

<synbol > :: = <singl e-synbol >[ <r epeat er >]

<singl e-symbol > ::= a] AN X

<repeater> ::= {<positive-nunber>}|{=<positive-nunber>}|{<nunber>: <positive- nunber >}
<bl ock> ::= (<pattern>)

<bl ock-reference> ::= #

<optional> ::= "'['<pattern>]'

<col um-reference> ::= @nunber > @¥knunber>| @ <nane>' | @ <nane>'
<list>::="'<<list-items> >

<list-itens> = <pattern>[|<list-itens>]

<function-call> ::= $<nanme>(<paraneters>)

<paraneters> : <enpty-string>| <pattern>[, <paranet ers>]

<expression> ::= $$(<ternp)

<ternmp ::= (<ternp)|-<ternp|<nunber>| <dat e>| <ti me>| <string>| <function-cal | >| <t er mb<add- op><t er n®| <t er ne<nul - op><t er np| <t er n><cnp- op><t er m>| <t er n»<| 0g- op><t er n>
<add- op> +| -

<nul - op> x|/

<cnp- op> > r< | =] =] > <=

<log-op> ::= & AND|OR| ' | *
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Pattern Element Escaping

\¢' means the engine should not use ‘c' as pattern item, i.e. pass it to the output stream
without processing.

Sample symbols those should be escaped: A, a, N, X, @, $, <,>, (). #, [, 1-
Examples

‘\Number' pattern produces "Number" string when ‘'Number' generates "lumber" or
something like.

See also: $Const function.
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Pattern ltems

There are item types:

. Symbol produces one or more random symbols.

. Block, reference to some pattern’s part.

. Optional part, optional part of the pattern.

. Column reference refers to already generated value for another column.
. List, predefined value list.

. Functions call, built-in functions.

. Expression, numeric or date/time expressions.
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Symbols

Symbol produces single digit or letter. The pattern can contain following symbols:
. A - produces random upper letter between 'A' and 'Z'
. a - produces random lower letter between 'a’' and 'z’
. N - produces random number between '0" and '9’
. X - produces random hexadecimal digit: 0..9,A..F

See also

. Symbol escaping
. The repeater can be applied to any symbol.
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Repeater

The repeater is a one of the following sequences: {n}, {=n}, {n:m}

{n} means to repeat a symbol from 1 to n times. {} and {0} means do not repeat, i.e.
{1}
Example: A{3}

{=n} means to repeat a symbol exact n times.
Example: N{=6}

{n:m} means to repeat a symbol from n to m times. 'n' can be '0' in this case. 'm' must be
greater than 'n'.
Example X{2:5}

Important: the repeater can be applied to mentioned symbols only. Please consider block
with the optional feature for functions or expressions.

Examples
($Lib(Cities)) [#]1[#]1[#] repeats the same city between 1 and 4 times when

($Lib(Cities)[$Lib(Cities)][$Lib(Cities)][$Lib(Cities)] generates different cities between 1
and 4 times.
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Blocks

(pattern) is pattern's part value that can be referred by # item.
Examples

. (NNN)-# produces strings like 345-345, 043-043, etc.

. (NNN)-#-(A)-# produces strings like 385-385-B-B, 943-943-S-S, etc.

. (NN(N))-# generates 385-5, 943-3, 801-1, etc. See limitation #2 for explanation.
Limitations

. '#' can't be used in the expressions.

. New block definition overrides the previous block. # can be used between '()' and next
‘()" including nested or end of the pattern only.
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Optional Part

[pattern] means optional part of the pattern with 50/50 probability.
Examples
[-INNN will generate -NNN or NNN.

Hint: you should use $IfR function to specify probability.
Example for 10% negative values: $IfR(10,-,)NNN
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List of items

<subpatternl|subpattern2]...|subpatternN> - the engine will use one of the list item
randomly.

Examples
<+|->NNN
Limitations
. The nested list is not supported

. The list format does not allow the user to specify value probability. Please use $List
function call for this purpose.
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$$(expression) specifies numeric, logical (boolean) or date/time expression.
An expression can contain:

. Numeric constants and quoted strings (example: 'null’)

. Function calls
. Date or time constants created by $Date or $Time function
. Operations ('+'," -',"*",'/") and comparison operators ('>','>="/'<''<="/"=""1=")

. '&" and '|' for AND and OR logicals operators
Operations
Operations "*','/" and unary ' -' are acceptable for numeric operands only.
Only comparison operations can be applied to strings.

Logical operations '>','>="'<"/'<=""=""l="are acceptable for numeric, date and time
operands.

‘&' and '|" are acceptable for logical (boolean) operands only.

The '+ operation

Right operand
Left operand Integer Float Date Time

Integer + + (float) Add N days Add N seconds
Float + (float) + N/A N/A
Date add N days N/A N/A N/A
Time add N seconds N/A N/A N/A

The '-' operation
Right operand
Left operand Integer Float Date Time

Integer - - (float) N/A N/A

Float - (float) + N/A N/A

Date subtract N days N/A N/A N/A

Time subtract N seconds N/A - (int)” N/A

Notes and limitations

. (" and ")’ can be used with any acceptable data type.
. Logical values have only integer presentation. 1 for ‘true' and '0' for ‘false’.

. Complex nested expressions like $$($$(8-2)-2) are not acceptable, use '()' instead of:
$$((8-2)-2)

. You should use @'name’ column reference format in expressions. @number format is
not supported for some kind of expressions.

- approximate number of days between two dates.
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Column Reference

@n - from current row by column position. The first column is 1
@'name’ - from current row by name

@@n - from the previous row by column position. The first column is 1
@@'name’ - from the previous row by name

Limitation: forward references are not allowed for '@" operation.
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The group is a set of columns. The set consists of the main column and dependent column
or columns.

There are functions that can be used to create a group:

The Group function should be used to access depended group item.
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Date and Time Format Strings

Date Format

The format string for date can contain following items:

DD - day, integer between 01 and 31

MM - month, integer between 01 and 12

MON - upper case month name, the string between '‘JAN' and 'DEC’

mon - lower case month name, the string between ‘jan’ and 'dec’

YY - two-digits year, integer between 00 and 99.

YYYY - four-digits year, integer.

C - century, integer O to 8 value: 0 means 19xx, 1 means 20xx, etc. It is not compatible
with YYYY.

Default date format depends on local user's settings.
Time Format

The format string for time can contain following items:

HH - hour, an integer between 00 and 23 (or 01 to 12).

mm - minute, an integer between 00 and 59. MM is also acceptable but not recommended.
SS - second, an integer between 00 and 59.

sss - milliseconds, integer between 000 and 999.

AM - AM or PM sign.

zz - time zone between -11:00 and +11:00.

Default time format depends on local user's settings.
Limitation: comma can't be used as a separator.
Notes
. All mentioned format items are case sensitive. For example, you can't use 'yyyy'
instead of 'YYYY".

. All digits mentioned in the format are mandatory. l.e. '1' can't be used for ‘DD’ format
instead of '01".
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A format string consists of its format specification and the rest of characters that are put
into the result unchanged.

There are two format string styles: C/C++/Java and C#. The acceptable style depends on
the software product you have.

A C++ format specification always starts from the % sign. If it is necessary to use this
character as a character instead of a formatting element, it should be doubled.

C# format string has following format: {n} or {n:format} where 'n' is position, O for most
cases.

The most useful format types are:

C++/Java .net/C#

format format Description

Signed decimal integer. You can use width for this field, for
%d D example, %5d. If you specify the width as %05d, the engine
will add non-significant zeros to reach the specified width.

%164d Huge integer number. Currently, it can be used with $Inc and
$RInt functions only.

hexadecimal integer. Uses lowercase letters for hexadecimal

0,
yox X integers. %X uses uppercase letters.
value in the form dddd.dddd, where dddd is one or more decimal
%%f = digits. It is possible to specify sizes in the form %5.2f (2
0 corresponds to the number of decimal digits here, while 5 is the
total).
%S String. '-' (minus) means alignment to the right side if it is

specified together with the width.
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Source Code Text Note
Expression 80 | Factor error: expect ')’
. 81 E?Ict(?r error: expect value instead
. Factor error: Unexpected empty
Expression 82 lexema
. 83 Factor error: Unexpected empty
Expression factor
. Expression: unexpected operation
Expression 84 ot token '...'s
' . There is no parameter list,
Function 90 Parameter(s) missed. even empty.
Function 91 Brackets coordination error.
£ t Could not resolve nested call or
92 reference.
e i Could not recognize *..." as correct | The specified function does
100 function name. not exist.
Group 101 | Specified group N not found.
Parameter list must contain 2
Group 102 items.
Value or range expression is
Repeater 103 | Incomplete repeater value. not completed well.
List 104 | <...> list is empty.
Incorrect range separator or
Repeater 105| Incorrect repeater value. another problem.
T | Parameter list must contain 2
106 items.
T | Truncate: string size must be
107 positive integer value.
Variabl 108 Parameter list must contain 1

item

Variable access 109 | Incorrect modifier for '..."
Variable access 110|'..." variable not found
Incorrect high border of the Hight border is empty or
Repeater 111 repeater. incorrect
List 112 <...> list closed incorrectly.
Optional 113 | Optional block closed incorrectly.
RDat 'From' date '..." does not
200 correspond to format ...’
'To' date '..." does not correspond
RDate 201 to format "..."
RDat Could not recognize date format
204 '..." for 'from’ date [...]
RDat 205 Could not recognize date format

'..." for 'to’ date [...]




Invalid long year in the date

For example, two digits

connection specified.

206 format ... year for YYYY format.
507 Invalid short year in the date For example, four digits
format "..." year for YY format.
. v No format items in the
208 | Invalid date format "... format string found.
300 ‘From’ time '..." does not Constant and format
correspond to format '..." specification are different
301 'To' time "..." does not correspond | Constant and format
to format '..." specification are different
302 Incorrect or incomplete time
format '..."
303 Time constant '..." does not Wrong time constant or
correspond to format ... format
304 Date constant '..." does not Wrong date constant or
correspond to format ...’ format
G | Geometry expects not more than |0 or 1 parameter is
400 one parameter. required.
Parameter '..." is incorrect,
Geometry 401 expects positive integer.
Unexpected parameters
Geography 500 | Geography has no parameters. were passed.
600 Function $Call expects one
parameter.
601 Named generators do not passed |No named generators
to pattern engine. defined.
602 Named generator '..." not found.
Column reference 700 | Definitions are not present. Columns are not defined.
Col £ 201 Column reference without column | @ sign without number or
name name
Col f 702 Invalid column index or forward @n with out of range or
reference incorrect 'n' value
Column reference 703 | Column name without quotation | @name instead of @'name’
Column reference 704 | Column name quotation error.
Col f 205 Specified column '..." not found or
forward reference.
Function expects at least 3
1000 parameters.
1001 | Could not open '..." file
Function expects at least 5
ExcelGroup 1050 parameters.
ExcelGroup 1051 | Could not open '..." file
<Excel driver-specific error
ExcelGroup 1052 message>
1100| No query present
Could not connect to custom data
1101 source.
1102 No default or custom database




1103

<Database-specific error
message>

Could not execute database
query

1104

Invalid query or expression

Could not resolve or prepare
query text

1105

Empty query provided

1106

The Query execution error

1200

Function expects at least one
parameter.

1201

Could not access or open source
file *...".

Check path and access
rights for the file

1202

Could not calculate item *..." of
the list

File contains incorrect
engine call

1300

Function expects at least 3
parameters.

1301

Could not open source file "...".

Check path and access
rights for the file

1302

Could not calculate item.

The file contains incorrect
engine call

1400

Function expects at least 3
parameters.

1401

Could not open *..." file.

Check path, format and
access rights for the file

1500

Function expects at least 2
parameters.

1501

No default or custom database
connection specified.

1502

Could not connect to custom data
source.

1600

Function expects at least 3
parameters

1601

<database-specific error
message>

1602

This call version expects at least
6 parameters

1604

Could not connect to custom data
source.

1608

No default or custom database
connection specified.

1610

Group item is out of range

Incorrect item of the group
number

1700

Function expects at least 2
parameters: group and query.

1701

<database-specific error
message>

Could not execute the query
or retrieve requested rows.

1702

No default or custom database
connection specified.

1704

Could not connect to custom data
source.

1705

Incorrect engine call as query text

Wrong number of the group




GroupByQuery 1706 | Group item is out of range item

Library 1800 El;rnacr'crilz?e?pects at least one

Library 1801 | Could not open library at "...". grﬁgcgc]::%rsgi%riﬁg/ location
Library engine 1850 ;iitszzaeie—specific error GetColumn returns nothing

Library engine

1860

ListValue could not find value
with enough length.

All values are too long

1900

Function expects at least 3
parameters.

1901

Could not open library at "...".

Check for library location
and accessibility

1902

Group item is out of range

Incorrect reference to the
item of the group

2000

Function expects 3 parameters

2001

The first parameter must be
between 0 and 100.

2002

Could not compile the first
pattern '..."

Check the first pattern

2003

Could not compile the second
pattern '..."

Check the second pattern

2004

Could not calculate the item.

2100

Function expects single
parameter.

2101

Could not compile nested pattern.

Check the nested pattern

2102

Could not find unique value
provided by nested pattern.

Not enough unique data
items provided

2103

Could not calculate nested
pattern.

Check the nested pattern

2200

Function expects at least 2
parameters

Check number of

2201 | Incomplete pair of parameters parameters
- Expects positive integer
2202 Wrong probability value between 1 and 100.
2204 Could not calculate item "..." of Incorrect engine call for list
the list item.
Function expects exact 2
2300 parameters.
2301 | Incorrect pattern provided Please check nested call or

expression

2304

Could not calculate counter value

Please check call or
expression for "counter”
parameter

2500

The function has two parameters.

2501

'..." file inaccessible or does not
exist.

2502

Could not load XML file.

Check that file has correct




XML format

Could not load XML from web

XML 2503 resource.
DLL 2600 | Expects at least one parameter
DLL 2601 | DLL not found or inaccessible
. : . The DLL does not export
DLL 2602 | 'Install’ entry point not found. ‘Install' entry point.
' ' . The DLL does not export
DLL 2603 | 'GetValue' entry point not found. '‘GetValue' entry point.
BLOB loader 2700 | Expects one parameter
BLOR No source directory found or
loader 2701 inaccessible
BLOB loader 2702 | No files found in the directory
ListPattern 2800 | Function expects 2 parameters
ListPatt Function expects positive integer
2801 as 1st parameter
ListPatt Function could not generate List is too small to find
2802 unique value another unique value
ListPattern 2803 | Incorrect pattern or expression
Function expects at least one
ByExample 2900 parameter
. . Try to provide more
ByExample 2901 Fl;tnt(;tllgn could not recognize any examples or another
P example list
ByExample 2902 | Could not calculate the item
. Function expects at least 2
RString 3000 parameters
IncDat Wrong step size: 'D','M",'Y",'H",'m"
3100 or 'S' expected
Check built-in function call
IncDate 3101 | Incorrect call for Step (...) for 'Step' parameter
Check built-in function call
IncDate 3102 | Incorrect call for From (...) for 'From' parameter
Check table name and
IncDate 3103| Could not calculate last value column reference for 'Erom’
Check built-in function call
Inc 3150 Incorrect call for Step (...) for 'Step' parameter
: Check built-in function call
Inc 3151 | Incorrect call for First (...) for 'First' parameter
Inc 3152 | Could not calculate last value
Check built-in function call
Inc 3153 I(nc;wrect call for sequence border for 'sequence border’
parameter
Check built-in function call
Inc 3154 znc)orrect call for Reuse counter for 'Reuse counter’
parameter
IncTi Wrong step size'H','M",'m" or 'S
3200 expected
IncTime 3201 | Incorrect call for From (...) Check built-in function call




for 'From' parameter

3202

Incorrect call for Step (...)

Check built-in function call
for 'Step’' parameter

3203

Could not calculate last value

Check table and column
name for 'From’

Check built-in function call

..)

IncFloat 3250| Incorrect call for Step (...) for 'Step’ parameter
Check built-in function call
IncEloat 3251 Incorrect call for sequence border for 'sequence border’

parameter

3252

Incorrect call for Reuse (...)

Check built-in function call
for 'Reuse' parameter

3253

Could not calculate last value

3254

Incorrect call for First (...)

Check built-in function call
for 'First' parameter

3300

The function expects exact 2
parameters

3400

The function expects single
mandatory parameter

3500

The function expects single
mandatory parameter

3600

The function expects at least one
parameter

3700

The function expects single
mandatory parameter

3800

The function expects at least one
parameter

3801

Could not load the resource

3802

Could not calculate item

Value is incorrect engine
call

3900

The function expects at least 3
parameters

3901

Could not load the resource

3902

Could not calculate value

File contains incorrect
engine call

3904

Empty value

The group was not defined
properly

3903

Group item is out of range

Wrong item of the group
number

4000

The function expects at least 3
parameters

4001

Could not calculate the selector.

Invalid engine call for
selector expression

4002

Could not calculate the value.

Invalid engine call for value

4100

The function expects at least 2

4101

Type have to be 'python' for
this version of the engine

4102

parameters
Unknown script type '..."
Script file *..." not found or

inaccessible.




4103

Could not load data provided by
script

The function expects at least four

ScriptGroup
4200 parameters
. Script file *..." not found or
ScriptGroup ; X
4202 inaccessible.
ScriptGroup 4204 | Group item is out of range Incorrect number of the

group item used

4203

Could not load data provided by
script

4300

The function expects at least two
parameters

4301

JSON data file inaccessible or
does not exist

4400

The function expects at least
three parameters

4401

Pattern provides no data.
Incompatible or empty data
source provided

4402

Invalid target format. XML or
JSON expected

4500

The function expects at least 5
parameters.

4501

Could not compile call.

Check parameters 1,2 and 3

4502

Could not calculate the value.

4600

The function expects at least 4
parameters

4601

Could not compile call.

Check parameters 1 and 2

The function expects at least 5

. [ .

4700 parameters
ListN function 4701 | Could not compile call

. The function expects 5

Repeat function

4800 parameters
Repeat function 4801 | Could not compile call Check the nested pattern
MakeJSONArray 4900 The function expects 3
function parameters
f t 4901 | Incorrect item 1D Positive integer expected
MakeJSONArray .
functi 4902 | Could not compile call Check the nested pattern
MakelJSONObject 5000 The function expects at least 4
function parameters
fuNcti 5001 | Incorrect item ID Positive integer expected
MakeJSONODbject :

5002 | Could not compile call Check the nested pattern

5100

The function expects at least 4
parameters

5101

Could not compile call

Check the nested pattern




urcaorn

MakeJSON function | 5102 | Could not compile subitem Check the nested pattern
Eirst f t 5200 Function expects two mandatory
parameters
Last f t 5300 Function expects two mandatory
parameters
C t functi 5400 Function expects one mandatory

parameter













