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1 Package Overview

1.1 Validation Overview
|

In any real-world application there's a need for some error-checking of the data entered by the user.
When the 3-tier architecture widely accepted for business solutions is used, there are two conceptual
levels of such checks:

¢ client-side validation;
e sener-side validation.

While the distribution of pieces of validation logic among these lewels is an important issue individual to
each application, the usual approach is to implement domain-specific validation logic dependent on
business rules and data model of the application on the server side and more general and common
validation logic - on the client. Examples of typical client-side validation of the user input are to check if a
certain field is not empty, if a value is input in certain format, if a value lies in certain range etc.

Quality implementation of the client-side validation can greatly increase stability and usability of the
application and give it professional look and feel. However, this often requires writing much of the routine
code embedded into forms. In certain applications validation logic can represent the major part of the
client-side code.

NG ValidatorsPack is the solution which can significantly simplify and speed up the routine
implementation of the client-side validation logic and make the client code more concise and clear.

1.2 NG ValidatorsPack

NG ValidatorPack introduces a set of components which allow implementation of professional-level
client-side validation in an elegant and clear way without writing much code (often without any code at
all).

The two main tasks of client-side validation are:

¢ to check for validity a value entered by a user into some input control;
¢ to provide feedback about validation results (e.g. to indicate an error) in some way.

Consequently, there are three types of components involved into the most typical validation setup :

¢ input control being validated,;
¢ \alidator component which encapsulates some validation logic;
¢ error provider component which implements some way of error indication.

NG ValidatorPack includes a number of example controls with validation support. These controls
implements | NGval i dat edCont r ol interface. Most widely used standard VCL controls are included.
Any third-party or custom controls can be enabled to support validation by NG ValidatorsPack by
implementing | NGval i dat edCont r ol interface (see How to Create a New Validated Control topic for
details).

Each of validated controls has the Val i dat or property pointing to a validator component which defines
how values entered into this control should be validated. The Val i dati onMsg property gives control over
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the feedback message which is typically used by error provider component for error indication (see
Validated Input Controls topic for details).

The validation components can be divided in two groups:

e Validators, that represent pieces of validation logic (validation rules); they can be grouped by the
Validation Group component - a special type of validator, which allows for using several validators
together to implement more complex validation rules in a declarative way (see Validation Group
topic for details);

e Error Providers, that represent a ways of error indication (feedback to user); they can be grouped by
the Error Providers Group component - a special type of error provider which allows for using several
ways of error indication (e.g. icons and hint messages) together (see Error Provider Groups topic for
details).

Error providers are connected to validators using their Provi der property. Validation Group component
directly support multiple error providers with its Pr ovi der s collection property; other validators can
employ multiple error providers using the Error Providers Group component assigned to their Pr ovi der

property.

So, the typical validation setup is the following: the validated input control MyControl has a

MyVal i dat or validator component assigned to its Provi der property; there's a M/Pr ovi der error
provider assigned to the Provi der property of M/Val i dat or. Each time the value in the MyCont r ol
changes, the Vval i dat e function of MyVal i dat or is called; if it returns a non-zero Err or Level value, it
means that the value violates the validation rule (e.g. doesn't match a specified regular expression) and
the Di spl ayError function of the M/Provi der is called which performs some sort of error indication, e.g.
displays a hint message which is generally assembled using the Er r or Message property of

MyVal i dat or and the Val i dati onMsg property of MyCont rol . As Di spl ayError function gets
M/Control reference as a parameter, the error indication can be performed in a control-specific way e.g.
an icon is displayed near this control, or the hint is set for this control.
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2 Components

2.1 Validated Input Controls
|

Overview

NG ValidatorsPack introduces a set of components that represent validated (supporting

I NGval i dat edCont r ol interface) versions of most widely used standard VCL controls. Any third-party or
custom controls can be enabled to support validation by NG ValidatorsPack by implementing

I NGval i dat edContr ol interface (see How to Create a New Validated Control topic for details).

Each of validated controls has the Val i dat or property pointing to a validator component which defines
how values entered into this control should be validated. The Val i dat i onMsg property gives control over
the feedback message which is typically used by error provider component for error indication.

INGValidatedControl interface

I LMDVal i dat edControl interface is to be supported by all the validation-enabled controls. It defines
some properties and methods used by Validators and Error Providers components. These properties
and methods are listed in the tables below.

Properties
Name Type Description
Control TCont r ol A read-only reference to the validated control; typically just

points to the control itself (can be different for complex
controls aggregating other controls)
Cont r ol BackBr ush TBrush A read-only reference to the brush of the control's
background; used for the default in-place error indication
(which changes control's back color). If the control does not
support default way of in-place error indication
(Suppor t sDef aul t I ndi cat i on function returns Fal se) this
property can be a ni | reference
Cont r ol Font TFont A read-only reference to the font of the control; used for the
default in-place error indication (which changes control's
font). If the control does not support default way of in-place
error indication (Suppor t sDef aul t I ndi cat i on function
returns Fal se) this property can be a ni | reference
Val i dati onMsgStri string A string used for error-indicating message. Typically should
ng contain a name of the data field (e.g. 'First name’, 'Address’)
represented by the control. Is substituted to the %-
placeholder in the Err or Message property of the validator
component by its Get Message function.
Val i dat or TNGval i dat i onEnti |A reference to the validator (or validation group) component
ty assigned to the control.

Methods (properties getters and setters omitted):

| Name | Parameters |Resu|t type|Description
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Get Val ueToVal i dat e none string [Used by Validator Components to obtain the
value to be validated. Typically should return the
value of the Text property of a control.
Suppor t sDef aul t I ndi ca none Bool ean |[Determines if the control supports default way of
tion in-place error indication. Used by the
TNG nPl aceEr r or Provi der component. If this
function returns Tr ue, Cont r ol BackBr ush and
Cont r ol Font properties should provide a non-ni |
meaningful values. If this function returns Fal se,
the RespondToEr r or procedure should perform
some actions to modify control's look
correspondingly to the passed value of

ErrorlLevel .
RespondToEr r or ErrorlLevel: none  |Used by the TNG nPl aceEr r or Provi der
TNCGError Leve component. If Support sDef aul t | ndi cati on

| function returns Fal se, this procedure should
perform some actions to modify control's look
correspondingly to the passed value of
ErrorlLevel .

Aspects of introducing | NGval i dat edContr ol interface support into a control are discussed in the How
to Create a New Validated Control topic.

Example Validation Aware Controls

A set of controls is provided as examples of introducing | NGval i dat edCont r ol interface support. This
set includes the following controls:

NGval i dat edEdi t ;

NGval i dat edConboBox;
NGVal i dat edDat eTi nePi cker ;
NGVal i dat edDBConboBox;
NGval i dat edDBEdi t ;
NGval i dat edDBGri d;
NGval i dat edDBMenD;
NGVal i dat edDBRi chEdi t ;
NGval i dat edLi st Box;
NGval i dat edMaskEdi t ;
NGval i dat edMeno;

NGval i dat edRi chEdi t ;
NGval i dat edStri ngGri d;
NGval i dat i onSt at usBar.

The grid controls demonstrate some non-typical features of validation support e.g. Validators can be
assigned to each of the columns of the gird; mapping of the Walidators from the Val i dat or s collection
property of the grid control is done by the Tag integer property of the TNGval i dat or | t emitems of the
collection (Tag value is interpreted as the number of a column).

List, label and status bar VCL-based controls support | LMDVal i dat i ngMsgContr ol interface and can be
used as Error Messaging Controls by TNGCont r ol Err or Provi der .
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2.2 Validators
|

Overview

Validator components are pieces of validation logic (validation rules) which can be applied to input
controls, e.g. TNGRequi r edFi el dVal i dat or tests if a control is not empty (has some value),
TNGRegExpVal i dat or checks if the text in a control matches some regular expression etc. To validate a
control, a single validator can be used or several validators combined by a Validation Group
component.

All the validators are descendants of the TNGCust onVal i dat or class, which in turn descends, along with
TNGCust onVal i dat i on@G oup class, from the TNGval i dati onEntity class. These abstract classes
introduce sewveral properties and methods common for all the validator components which control
validation process. These key properties and methods are described below.

Note: There's a set of validator components available in the NG ValidatorsPack which introduce

properties specific to their validation rules. These rules and properties are described below in the
available validators table.

Common Key Properties

Name Type Description

Active Bool ean If Acti ve is set to Fal se, the validator component does not
perform any validation and its Val i dat e function always
returns 0 (no errors are found); If Acti ve is set to True
(default), the call to Val i dat e function performs actual

validation.
ErrorLevel TNCError Level = ErrorLevel defines the 'severity' of the error which can be
I nt eger captured by the validator component. It is supposed that

greater values correspond to more serious errors. This value is
returned by the components's Val i dat e function if the error is
detected. This property is used by the Validation Group
component to define the order in which validators are applied
(they are sorted by Error Level decreasing) and to determine
which Error Provider components can be used to indicate
errors from the validator component (an error provider is used
for the validator if its Err or Level lies in range between

M nError Level and MaxError Level of the error provider).

Er ror Provi d |[TNGCust onEr r or Provi de[The reference to an Error Provider (or Error Provider Group)

er r component which is used for feedback - indicates errors
detected by this validator.
Er r or Messag string The error message which is supplied to the Error Provider
e and used for error indication (e.g. as a hint for a hint message,

text in a error-indicating control etc.) The text of the message
contain placeholders of the form %<Synbol > which are replaced
by text corresponding to Synbol . % is used by all the
validators as a placeholder for the text contained in the

Val i dati onMsg property of the validated control. Certain
validators introduce other specific placeholders (see below in
the Available Validators table).
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Common Key Methods

Name Parameters Result type |Description
Val i dat e Sender : TNGError Leve |In TNGVal i dati onEnti ty this function is abstract. It
I NGval i dat edContr o | is owverridden in descendant validator classes to
I'; dol ndi cati on: implement actual validation logic. The Sender
Bool ean parameter represents the input control which is to

be validated; the dol ndi cati on parameter
determines if the error indication using an Error
Provider component is to be performed. The actual
indication is performed only if an there's an Error
Provider assigned to the validator and its

[MnErrorLevel .. MaxErrorLevel] range
corresponds to the Error Level of the validator.
Sender : This function calls the Val i dat e( Sender :
I NGval i dat edContro I NGval i dat edControl ; dol ndi cation: Bool ean)
I function with dol ndi cati on = true.
Get Messag none string Returns the actual error message which is to be
e used for error indication with placeholders replaced

by corresponding substitutes. Used internally, but
can also be called by the component user.

Available Validators

Name VValidation rule Remarks
TNGRequi r edFi el dVval i da [Checks if the validated Space characters are trimmed from both ends
tor control is not empty of the string value

(contains a value).
TNGRegExpVal i dator  [Checks if the value in the  |The regular expression in specified by the
validated control matches |RegExp string property; | gnor eCase boolean

the specified regular property specifies if the regular expression is
expression (e.g. email treated in case-sensitive or case-insensitive
address, number in certain |way. RegExp sould be a Perl-compatible
format etc.). regular expression (PCRE).

TNGConpar eVal i dat or  |Compares the value in the |The reference control is specified by the
\alidated control with the Ref er enceControl property and has to

\alue in some reference support | NGval i dat edCont r ol interface; the
control. sign of the comparison result for successful
\validation is specified by the Ref Si gn property
and can be rsEqual , rsG eater, rsLess
(TNGRef Si gn enumeration). The type of the
\values being compared is defined by the

Val ueType property and can be vt Nunber,

vt String, vt Dat e (TNGVal ueType
enumeration). If the Val i dat eRef Cont r ol
boolean property is set to Tr ue then with each
\validation of the target control the reference
control is also validated which can result in
error indication not only for the validated
control but for the reference control as well.
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2.3

TNGRangeVal i dat or

Checks if the value in the
control is within the
specified range; supports
seweral data types.

The lower and upper range limits are specified
by the Hi ghLi mit and LowLi ni t properties
respectively. The type of the values
representing the range limits is defined by the
Val ueType property and can be vt Nunber,

vt String, vt Dat e (TNGVal ueType
enumeration).

TNG nt RangeVal i dat or

Checks if the integer value
in the control is within the
specified range.

Integer-typed version of the
TNGRangeVal i dat or

TNGHl oat RangeVal i dat or

Checks if the floating point
value in the control is within
the specified range.

Float-typed version of the TNGRangeVal i dat or

TNGSt ri ngRangeVal i dat o
r

Checks if the string value in
the control is within the
specified range.

String-typed version of the
TNGRangeVal i dat or

TNGDat eTi neRangeVal i da
tor

Checks if the date/time
value in the control is within
the specified range.

DateTime-typed version of the
TNGRangeVal i dat or

Validation Groups

Overview

Validation group is a special type of Validator control which allows for grouping of several Validators
which can be then used as one. Validation group is a descendant of TNGval i dati onEntity (a
TNGQCust onVal i dat i onGr oup) and implements Val i dat e method in the following way: it sequentially
calls val i dat e methods of all the Validators included in its Val i dat or s collection in decreasing order
of their Err or Level values (so testing the validated value for more serious errors first) . Resulting

Error Level is the maximum of all the values returned by grouped Validators. Error messages from
grouped Validators are then dispatched to the Error Providers included into the Er r or Provi ders
collection according to their [ M nEr r or Level ; MaxEr r or Level ] ranges. Validation group introduces
several properties for controlling validation process (see the table below).

As a validation group is technically a validator, it can be included into another validation group. Number
of levels of such nesting of validation groups is not limited. It provides a flexible way to form quite
complex validation rules of more simple ones and to re-use pieces of validation logic.

Warning: Loops should be awided while nesting validation groups!

Validation logic described abowe is equivalent to combining logic variables represented by validators with
AND logic operator. More complex logic expressions with other logic operators and evaluation order
modifiers (brackets) can be implemented in other descendants of TNGCust onVal i dat i onGr oup.

Properties

Name

Type

Description

Val i dat or s

TNGval i dat or s

The collection of validators which are included into the group.
TNGVal i dat or sis a descendant of TCol | ecti on class, its items
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are of type TNGval i dat or | t emwhich descends from

TCol | ecti onlt em The main property of TNGval i dat or | t emis

Val i dat or of TNGVal i dati onEntity type which can refer to a

Validator or a validation group component.

Provi ders | TNGError Provi ders [The collection of Error Providers which are available for error

indication. TNGEr r or Pr ovi der s is a descendant of TCol | ecti on

class, its items are of type TNGEr r or Pr ovi der | t emwhich

descends from TCol | ecti onl t em The main property of

TNGET r or Provi der | t emis Provi der of

TNGCust onEr r or Provi der type which can refer to an Error

Provider or an Error Providers Group component.

FirstErrorO Bool ean When Fi rst Error Onl y is set to Tr ue then Val i dat e method
nly stops after detecting the first error (first non-zero Er r or Level

returned by a validator). So only the first error is indicated by

Er ror Provi der s. Otherwise all the validators are queried and all

the returned errors are indicated.

2.4  Error Providers
|

Overview

Error providers are components which support various ways of indicating to user errors detected by
Validators, e.g. TNG conError Provi der displays a user-defined icon near the validated control,
TNGCont r ol Error Provi der displays a validation message in the referenced control which supports
I NGval i dat i onMsgCont r ol interface etc.

All error providers are descendants of the TNGCust onEr r or Provi der class. This abstract class
introduces seweral properties and methods common for all the error providers components which control
indication of errors. These key properties and methods are described below.

There's a set of error provider components available in the NG ValidatorsPack which introduce properties

specific to their ways of error feedback. These properties are described below in the available error
providers table.

Common Key Properties

Name Type Description
Active Bool ean If Acti ve is set to Fal se, the error provider component does
not perform any error indication and its Di spl ayErr or does
nothing. If Acti ve is set to Tr ue (default), the call to
Di spl ayEr ror function performs actual validation.
M nErrorLeve TNGEr r or Level M nError Level defines the lower limit of the range of error

| I nt eger lewvels of validation errors (returned by Validators) which are
handled by the error provider. Errors with error levels less then
M nError Level are ignored. This allows for specifying
different ways of error indication (e.g. label controls with
different font color, different icons) for different errors.
MaxEr ror Leve TNCEr r or Level MaxEr r or Level defines the upper limit of the range of error

| I nt eger levels of validation errors (returned by Validators) which are
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handled by the error provider. Errors with error lewvels greater
then M nError Level are ignored. This allows for specifying
different ways of error indication (e.g. label controls with
different font color, different icons) for different errors.

Common Key Methods

Name Parameters Result |Description
type
D spl ayError Control : none |If ErrorLevel is non-zero, displays error in the
I NGval i dat edCont r ol ; way supported by error provider (e.g. shows an
ErrorMsg: String; icon, displays a hint message etc.); otherwise
ErrorlLevel : stops error indication if it makes sense (e.g.
TNGError Level hides an icon, remowves a hint message etc.).

Cont rol parameter is a reference to a control for
which the error is to be indicated. Err or Msg
parameter is an error message used for error
indication (e.g. hint text, text displayed in a
dewoted control etc).

Available Error Providers

Name Description

TNG nPl aceEr ror Provi der |Modifies the appearance of the validated control: by default changes
background and font color, or lets the control itself perform any
modifications if it doesn't support default way of in-place indication (see
INGValidatedControl interface description for details). Key properties
are | ndi cat i onFont Col or (the color of the control's font used for error
indication; when error indication is over, the font color is restored to the
initial value) and I ndi cat i onBackCol or (the color of the control's
background used for error indication; when error indication is ower, the
background color is restored to the initial value)
TNG conError Provi der  |Displays a user-defined icon near the validated control. The key
properties are: | con of type TBi t map - the icon to be displayed;
I conPosi ti on of type TAnchor Ki ng (can be akLeft, akTop, akRi ght,
akBot t on) - specifies the position relative to the control where the icon is
to be displayed; | conDi st ance of type Integer - the distance from the
control in pixels where the icon is to be displayed.
TNGH nt Error Provi der  |Displayes a hint message for the validated control. The key property is
MessageH nt - TNGvessageH nt object used to display a message which
properties can be controlled to modify its appearance.
TNGVessageBoxEr r or Provi d [Displayes a standard dialog box with the error message.

er
TNGCont rol Error Provi der |Passes the error message to a dewvoted control which supports
I NGval i dati onMsgCont r ol interface by calling its Set Er r or Message
method. Several NG ValidatorsPack controls support this interface
including TNGSi npl eLabel and other label components, TNG.i st Box,
TNGSt at usBar etc. Some controls from the example validation aware
controls also support this interface. See How to Create a New Error
Messaging Control topic for details. The key property of the error
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provider is Cont r ol which is a reference to the control supporting

I NGval i dati onMsgContr ol interface.

TNGEr r or Provi der An integrated Error Provider component which aggregates

TNG nPl aceErr or Provi der, TNA conEr r or Pr ovi der,

TNGMVessageBoxEr r or Provi der and TNGCont r ol Er r or Provi der . Can be
used to indicate errors in several ways and is in this sense an alternative
to using Error Provider Group component

See also

INGValidatedControl interface description, How to Create a New Error Messaging Control topic.

2.5 Error Provider Groups
|

Overview

Error providers group is a special type of Error Provider component which allows for grouping of several
error provders which can be then used as one to employ several ways of error indication simultaneously.
Error providers group is a descendant of TNGCsut onEr r or Provi der and implements Di spl ayEr r or
method by sequential calls to D spl ayEr ror method of all the Error Providers included in the

Provi der s collection. Maximum of all the values returned by grouped Validators. Error messages from
grouped Validators are then dispatched to the Error Providers included into the Provi der s collection
according to their [ M nError Level . . MaxError Level ] ranges. Validation group introduces several
properties for controlling validation process (see the table below).

As an error provider group is technically an error provider, it can be included into another error providers
group. Number of levels of such nesting of error providers groups is not limited. It provides a flexible way
to re-use error-indication sets.

Warning: Loops should be awoided while nesting error providers groups!
Notes: Validation Group component directly supports use of multiple Error Providers with its
Provi der s collection, so use of error provider group for multiple ways of error indication is not mandatory

when using Validation Groups. Another alternative to error provider group is TNGEr r or Pr ovi der
component which is an aggregate of several error providers and supports four ways of error indication.

Properties

Name Type Description
Providers [ TNGError Providers [The collection of Error Providers which are available for error
indication. TNGEr r or Pr ovi der s is a descendant of TCol | ecti on
class, its items are of type TNGEr r or Pr ovi der | t emwhich
descends from TCol | ecti onl tem The main property of
TNGEr r or Provi der | t emis Provi der of
TNGCust onEr ror Provi der type which can refer to an Error
Provider or an Error Providers Group component.

See also
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Validation Group, TNGErrorProvider
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3 How To...

3.1 Validate a Control in a Simple Way
|

The following steps have to be performed to create a validation setup for a control:

1. Place an Error Provider component on a form, e.g TNGHi nt Err or Pr ovder (NGHi nt Er r or Pr ovder 1),
set up its properties as desired; Place a Validator component on a form, e.g. TNGRegExpVal i dat or
(NGRegExpVal i dat or 1);

2. Set up the properties of the validator component, e.g. set RegExp property of LMDRegExpVal i dat or 1
to' ~[\d] +$' to allow values which represent non-negative integer numbers and Er r or Message to
"The field % should contain a non-negative integer nunber!' (where % is a placeholder
for the field name);

3. Set Provi der property of LMDRegExpVal i dat or 1 to TLMDHI nt Err or Provder 1;

Place a Validated Input Control on a form, e.g. TNGEdi t (NCGEdi t 1);

5. Set Val i dat or property of LMDEdi t 1 to NGRegExpVal i dat or 1, Error MsgSt ri ng property to
"Editl.

&>

Now if the text in LMDEdi t 1 doesn't represent a non-negative integer number, a hint message will appear:
"The field Editl should contain a non-negative integer nunmber!', ifit does, the hint
message will disappear.

3.2  Use Multiple Validators for a Control
|

The solution is to use a Validation Group as the Val i dat or for this control.
Let's consider an example where a text field NGEdi t 1 has to comply with the following rules:

1. not to be empty;
2. contain a valid email address;
3. contain the same email address as the field LIVDEdi t 2.

It can be achieved by use of Validation Group component which references three Validator
components:

1. TNGRequi redFi el dVal i dat or;
2. TNGRegExpVal i dat or;
3. TNGConpar eVal i dat or .

The following steps have to be performed:

1. Place an Error Provider component on a form, e.g TNGHi nt Err or Pr ovder (NGHi nt Er r or Pr ovder 1),
set up its properties as desired.

2. Place a TNGRequi r edFi el dVal i dat or component on a form (NGRequi r edFi el dVval i dat or 1), set its
Er r or Message property to' Fiel d % shoul d not be enpty!'.

3. Place a TNGRegExpVal i dat or component on a form (LMDRegExpVal i dat or 1), set its RegExp
property to a regular expression which matches a valid email address (various solutions are possible,
an example is '\ b[ A-Za-z0-9. %] +@A-Za-z0-9.-]1+\.[AZa-z] {2, 4}\b"); set its
Er r or Message property to ' Fiel d % should contain a valid email address!'.
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4. Place a TNGConpar eVal i dat or component on a form (NGConpar eVal i dat or 1), set its Ref Cont r ol
property to LMDEdi t 2, set its Err or Message property to ' Fiel d % shoul d match the value in
NGEdi t 2' .
5. Place a Tval i dati onGr oup component on a form (LMDval i dati onG oupl).
5.1.Add an item to the Val i dat or s collection of NGval i dati onG oupl, set its Val i dat or property to
NGRequi r edFi el dval i dat or 1;

5.2.Add an item to the Val i dat or s collection of NGval i dati onG oupl, set its Val i dat or property to
NGRegExpVal i dat or 1;

5.3.Add an item to the Val i dat or s collection of NGval i dat i onG oupl, set its Val i dat or property to
NGConpar eVal i dat or 1;

5.4.Add an item to the Provi der s collection of NGval i dat i onG oupl, set its Provi der property to
NGH nt Err or Provi der 1.

6. Set Val i dat or property of NGEdi t 1 to NGval i dati onGroupl, Error MsgStri ng property to' Edit1'.

Now if the text in NGEdi t 1 is empty, doesn't represent a valid email address or doesn't match a value in
NGEdi t 2, an appropriate hint message will appear; otherwise, the hint message will disappear.

Note: To ensure the order of the checks (and potentially make it possible to use different Error
Providers for different errors), the Error Level properties of Validators should be set to appropriate
values (e.g. 3, 2, 1 respectiwely).

3.3  Use Multiple Error Providers with a Validator
|

The most natural solution is to use an Error Providers Group as the Error Provider for the Validator
of this control.

Let's consider the same example as in How to Use Multiple Validators for a Control walk-through,
but so that possible errors are to be indicated in the following ways:

1. if NGEdi t 1 is empty, a message box should be displayed,;

2. if NGEdi t 1 doesn't contain a valid email address, a message should be displayed by a
NGSi npl eLabel 1 label component;

3. if the value in NGEdi t 1 doesn't match the value in NGEdi t 2, a hint for this control should be
displayed.

It can be achieved by use of Error Providers Group component which references three Validator
components:

1. TNGwvessageBoxError Provi der;
2. TNGControl Error Provi der;
3. TNGHi nt Error Provi der;

The following steps have to be performed:

1. Place TNGvessageBoxErr or Provi der component (NGvessageBoxEr r or Provi der 1) on a form; set its
MaxEr ror Level and M nEr ror Level properties to 3.
2. Place TNGCont r ol Er r or Provi der component (NGCont r ol Err or Provi der 1) on a form; set its
MaxEr ror Level and M nEr ror Level properties to 2, its Contr ol property to LMDSi npl eLabel 1;
3. Place TNGH nt Err or Provi der component (NGH nt Er r or Pr ovi der 1) on a form; set its
MaxError Level and M nError Level properties to 1;
4. Place TNGEr r or Provi der sG oup component (NGEr r or Pr ovi der sGr oupl) on a form
4.1. Add an item to its Provi der s collection, set its Provi der property to
NGMessageBoxErrorProviderl;

NG ValidatorPack Guide © 2018 by LMD Innovative



How To...

4.2. Add an item to its Provi der s collection, set its Provi der property to NGControlErrorProviderl,;
4.3. Add an item to its Provi der s collection, set its Provi der property to NGHintErrorProviderl,;

5. Perform steps 2-5.3 from How to use multiple validators for a control walk-through;

6. Add an item to the Provi der s collection of NGval i dati onGroupl, set its Provi der property to
NGEr r or Provi der sG oupl.

Now the errors in field NGEdi t 1 should be indicated as formulated abowve.

Note: In this example Error Provider components could be added directly to the Provi der s collection
of NGval i dat i onG oupl. Howevwer, if not a Validation Group but a single Validator is used for a
control, use of Error Providers Group is the best option.

3.4 Create a New Validated Control
|

A validated control is any control which supports INGValidatedControl interface. Following are some
notes on adding | NGval i dat edContr ol interface support to a control:

1. The control should maintain a reference (of type TNGval i dati onEnti ty) to the validator assigned to
its Val i dat or property (e.g. FVval i dat or); Notification procedure should be owerridden to handle
referenced validator component destruction (see Borland documentation for details);

2. The control should call the Val i dat e function of Fval i dat or after any change of the value contained
in this control, as a rule passing Sel f as Sender parameter; typically Change method should be
overridden for this purpose;

3. Ifthe control should respond to in-place error indication in the default way, as performed by
TNG nPl aceErr or Provi der (font and background colors are changed to specified
values),Suppor t sDef aul t I ndi cat i on function should return Tr ue and Cont r ol BackBr ush and
Control Font properties should provide a non-nil meaningful values (typically values of control's Font
and Br ush properties). If some special in-place indication is desired, Support sDef aul t I ndi cati on
function should return Fal se, and RespondToErr or procedure should perform some actions to modify
control's look correspondingly to the passed value of Err or Level .

4. Get Val ueToVal i dat e function should return a value which is to be validated (entered/seen by a
user); often it is the value of the control's Text property;

5. Control property should in most cases refer to control's Sel f (for specific controls which aggregate
other controls it can refer to one of the aggregated controls).

See provided with the package example validation aware controls for examples of implementing validated
controls.

3.5 Create a New Error Messaging Control
|

Often a convenient and useful way of validation feedback is to display an error message in some control
e.g. label, list box (which can sene as validation log), status bar etc. This way of error indication is
supported by TNGControlErrorProvider which references such a control with its Er r MsgCont r ol
property. The error messaging control has to support | NGval i dat i ngMsgCont r ol interface.

INGValidatedControl interface methods:

| Name | Parameters |Resu|ttype |Description
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ge

Set Error Message | Val : string; none If Error Level is non-zero should display (or
ErrorlLevel: append) the error message val; otherwise should
I nt eger clear the error message.
Get Last Err or Messa none string [Should return the most recent (currently \isible)

error message.

See provided with the package example validation aware controls for examples of implementing validated

controls.
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