Keeping Up With 4D’s Latest Technologies
— A Worthwhile Endeavor (Why?)




Ground-shaking announcement v17!

OBJECT RELATIONAL DATA ACCESS

Keynote by Thomas Maul

Entirely new programming paradigm

 Entire database is an object!

 Multiple relations between DataClasses

* Entities replace ‘current record’

* Entity Selection replaces ‘current selection’
 DataSource for list boxes and other objects
 Modern Code Design

* No more ‘Push Record’ & ‘Pop Record’

— followed by a reveal and ‘plan’ presentation:
Master Class by Laurent Ribardiere

“Genealogy” Series of HDI’s by
Roland Lannuzel
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 These HDI’s helped “light the fire” for me to get deeply into the new features.



My Reaction ... with excitement...

o Initially ‘experimented’ with v17.0 — designing a personal-interest app.
 Contacted by a company with interest in an app

 Rather than ‘retro-fitting’ an existing app of mine — with the blessing of
the customer — | got started designing an entirely new application.

e Salvaged some methods from past ‘toolbox’ and organized into a
component | call “Colonel”

 Committed myself to truly acquiring a working knowledge of v17.



My code base is completely ‘4D-modern’. It contains no...

« ARRAYS (except for processing 4D commands that require them)
* Collections of objects replace groups of arrays
« CLASSIC4D-CODE (other than in triggers, where it is still necessary)

« PROGCESS VARIABLES (| have 3 process variables out of necessity)

 Form. object negates the need for any process variables. As a result, forms can
peacefully coexist in the same process without fear of ‘data collisions’

* INFERPROGESS VARIABLES

 Storage. and Shared Objects / Collections negate need for interprocess vars.



Since, v17, | have:

 Written ‘Colonel’ Component
* Collection & Object support methods
 Form Object
e Text functions ...

» Made extensive use of subforms
 ListBoxes (LB, LB_LIST)
* Editor Button Panel (standard interface for editors)
 Browser Button Panel (standard interface for list boxes)
(to me, subforms became useful with Form.)

* Eliminated use of process, interprocess variables (Form.)
* No Arrays or Pointers (unless there is no other way)
 Changed to Project Mode

 DataStore, DataClass, Entity, EntitySelection Classes

MOTTO: First choice for implementation: CLASSES!

WRITTEN CLASSES:
e Handle Ul-related functions, like:
« Combo-boxes
* Finder widget
¢ ‘IS Forms’
 Menus
e Button Groups

‘SINGLETON’ OBJECTS:

* App

 MenuBar Manager

 Window Manager

e Switchboard (runs in worker process)

OTHER:

 Document Librarian

e Various Schedulers
 Cache Manager (in progress)



My Standard Design Policies

* | hate ‘spaghetti code’ — strong commitment to GENERIC PROGRAMMING.

 SIMPLICITY brings in POWER. If something | am working at starts to feel too
complicated, | know that there is something inherently wrong about how | am going

about it. Once | get the sense it is ‘simplified’ then it is a much better direction than |
was Initially taking.

 On a number of occasions, | have ‘polled’ the 4D dev community through the

Forum and invariably have received tips and pointers that greatly simplified the
process. THANK YOU!

« MODULARITY — strong emphasis on ‘plug-and-play’ programming. If a subsystem
IS written correctly, it should just ‘plug into’ other parts of the system.



SIMPLIFICATION THROUGH
DATA POLYMORPHISM

...BY LEVERAGING OBJECT FIELDS

One of the first ‘Subsystems’ | built in my new ‘Code Base’ was intended to clarify
objects | would deploy in my code.

So | have built what | call Ul DESIGNER. Let me demo it for a few minutes.
| (Designer) use it to configure such things as:

System & Contextual Menus; Lists (‘choice lists’ and ‘orda lists’); Data ‘Rules’;
object construction in various Object fields in my DataClasses.



HOW | USE UICLASS & UIOBJECTS

UiClass contains ‘definitions’ of object structures UIObjects contains ‘instances’ of UiClass.
in Attrs{ } » Hierarchical structure from the Parent «« Children relation
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Certan classes of UlIObjects are either directly or ‘analysed’ to produce items for Storage or Controller Objects

example: In Storage — Lists; in cs. App.me MB — system menu bar, elc,



UlClass Function — getBlankObj

Function getBlankObj(Sname : Text) : Object // get a BLANK object defined from this class
Sen:=This.getUIClassEntity(Sname) // get the CLASS entity
S0:=New object
For each (Sattr; Sen.Attrs.col) // process the collection of attributes for this class
Case of
. ((Sattr.attrType="Text") | (Sattr.attrType="String") | (Sattr.attrType="Alpha"))
SO[Sattr.name]:=""
: (Sattr.attrType="Boolean")
SO[Sattr.name]:=Bool(Sattr.default)
. ((Sattr.attrType="Long@") | (Sattr.attrType="Int@") | (Sattr.attrType="Real") | (Sattr.attrType="Float"))
SO[Sattr.name]:=0
. (Sattr.attrType="Time")
SO0[Sattr.name]:=Time(0)
. (Sattr.attrType="Date")
SO0[Sattr.name]:=Date("")
: (Sattr.attrType="Collection")
SO0[Sattr.name]:=New collection // should we recursively go further and create the collection's objects? probably not? —— **** CB 08/24/19
. (Sattr.attrType="Object")
SO0[Sattr.name]:=New object
Else
SO[Sattr.name]:=""
End case
End for each



UlClass Function — getDefaultObj

Function getDefaultObj(Sname : Text) : Object // get a DEFAULT object defined from this class
Sen:=This.getUIClassEntity(Sname) // get the CLASS entity
S0:=New object
For each (Sattr; Sen.Attrs.col) // process the collection of attributes for this class
Case of
: ((Sattr.attrType="Text") | (Sattr.attrType="String") | (Sattr.attrType="Alpha"))
SO[Sattr.name]:=String(Sattr.default)
. (Sattr.attrType="Boolean")
SO[Sattr.name]:=Bool(Sattr.default)
. ((Sattr.attrType="Long@") | (Sattr.attrType="Int@") | (Sattr.attrType="Real") | (Sattr.attrType="Float"))
SO[Sattr.name]:=Num(Sattr.default)
. (Sattr.attrType="Time")
SO0[Sattr.name]:=Time(Sattr.default)
. (Sattr.attrType="Date")
SO[Sattr.name]:=Date(Sattr.default)
: (Sattr.attrType="Collection")
S0[Sattr.name]:=New collection // should we recursively go further and create the collection's objects? probably not? —— **** CB 08/24/19
. (Sattr.attrType="Object")
SO0[Sattr.name]:=New object
Else
SO[Sattr.name]:=""
End case
End for each



UlODbjects Functions

Function allOfClass(Sname : Text) : cs.UlObjectsSelection
SID:=ds.UIClass.getUIClassID(Sname) // this is the ID of the Sname class
S0:=ds.UlObjects.query("Class = :1"; SID).orderBy("Name") // return all the cities, sorted by NAME

Function lookup(Sclass : Text; Sname : Text) : c¢s.UIObjectsEntity // look up the record of CLASS Sclass, with NAME
Shame

SID:=ds.UlClass.getUIClassID(Sclass) // this is the UUID of the Sname class

S0:=ds.UlObjects.guery("Class = :1 AND Name = :2"; SID; Sname).first() // this should be a single entity



Sample — How .getDefaultObj() used

IN THE JOB ENTITY’ CLASS:

local Function initConfig(Sseed : Object) : cs.JobEntity // set up the initial state of a new record. Called by the dataClass .newEntity()
UUID _Get(This) // this will ASSIGN a new UUID
This.CallDate:=Current date
This.CallTime:=Current time
This.Status:=ds.UlClass.getDefaultObj("JobStatus")
This.Status.isOpen:=True
This.Schedule:=New object // ensure we have a 'blank' schedule!
This.DailyJobDetails:=New object // a new BLANK object is required for storing the Daily Job Details
This.Branch:=Storage.env.company.branch // record the 'branch’
OBJ_SetAttrVals(This; Sseed) // if Sseed is null, then nothing will change
S0:=This // return so it can be chained if desired



TRANSITIONING FROM PROJECT METHODS TO
USING 4D’s STANDARD DATA - RELATED CLASSES

(i.e. DataStore, DataClass, EntitySelection, Entity)



Example of transition from Project Methods
to Class Functions:

Write an ORDA-Compliant
replacement for the standard

4D Classic Commmand
APPLY TO SELECTION()




APPLY TO SELECTION(Table; Statement) — ORDA- compliant implementation

AS A PROJECT METHOD with no error-reporting, just like APPLY TO SELECTION()

Basic form, exactly replacing APPLY TO SELECTION Support for optional ‘mode’ for .save( ) i.e. dk auto merge
// APPLY FORMULA(Ses : cs.EntitySelection; Sformula : Object) // APPLY_FORMULA(Ses; Sformula; {Smode} )
#DECLARE(Ses : cs.EntitySelection; Sformula : Object) #DECLARE(Ses : cs.EntitySelection; Sformula : Object; Smode : Integer)
var Sen : cs.Entity // Note: If Smode is not given, 4D defaults it to O
var Sobj Result : Object // result of the .save() var Sen : c¢s.Entity
For each (Sen; Ses) var Sobj Result : Object // result of the .save()
Sformula.apply(Sen) For each (Sen; Ses)
Sobj_Result:=Sen.save() Sformula.apply(Sen)
End for each " If (Smode#0) A
Sobj Result:=Sen.save(Smode)
Else
Sobj_Result:=Sen.save()
_End if Y

End for each

// In 4D 19r4: If (Smode...) end if can be written using a Ternary ? as:
Sobj_Result := (Smode#0) ? Sen.save(Smode) : Sen.save()



APPLY TO SELECTION() — ORDA- compliant implementation

BUT:
Our ORDA-compliant replacement to APPLY TO SELECTION operates only on entity selections.

So would it not be prudent if this were implemented to support the syntax:

Ses. (Sformula; Smode)

Then to apply a formula to a related selection of entities, we could even:

Sen.relationName. (Sformula; Smode)

WHAT DOES THIS REQUIRE?
The code must be implemented as a cs.EntitySelection - type function for each DataClass

Do we want to copy/paste this code into each Entity selection class? No.

So where can we place the main piece of code?

- the DataStore class is a logical repository for data-related functions. HOW?



APPLY TO SELECTION() — ORDA- compliant implementation

The function in the DataStore Class:

// .applyFormula( ); apply a formula to a selection of entities.
Function applyFormula(Ses : cs.EntitySelection; Sformula : Object; Smode : Integer)
// Note: If Smode is not given, 4D defaults it to O
var Sen : cs.Entity
var Sobj_Result : Object // result of the .save( )
For each (Sen; Ses)
Sformula.apply(Sen)
If (Smode#0)
Sobj_Result:=Sen.save(Smode)
Else
Sobj Result:=Sen.save()
End if
End for each

Simple function in each EntitySelection class:

// .applyFormula( ); apply a formula to this selection of entities.
Function applyFormula(Sformula : Variant; Smode : Integer)
ds.applyFormula(This; Sformula; Smode)



APPLY TO SELECTION() — ORDA- compliant implementation

BUT ... We can do better than this!
$en.save( ) returns an object result. We can get our ORDA-compliant ‘replacement’ to return errors!

The enhanced error-reporting function in the DataStore Class: (no change to EntitySelection functions)

// .applyFormula( ); apply a formula to a selection of records. Return with any errors from the save
// result: { .result:true } if all successful; {.result: false; .errors: collection }
Function applyFormula(Ses : cs.EntitySelection; Sformula : Object; Smode : Integer) : Object
// note: if Smode is not given, 4D defaults it to O
var Sen : cs.Entity
var Sobj Result : Object // result of the .save( )
var Serrors : Collection // any .save( ) that failed are returned in this coIIectionj
Serrors:=New collection
For each (Sen; Ses)
Sformula.apply(Sen)
If (Smode#0)
Sobj Result:=Sen.save(Smode)
Else
Sobj Result:=Sen.save()
End if
(If (Not(Sobj Result.success)) // if the save failed, tell the caller A
Sobj Result.en:=Sen // append the entity to the error object
Serrors.push(Sobj Result)
\_End if )
End for each
CIf (Serrors.length=0) )
S0:=New object("result"; True)
Else //there were entities that failed the formula application
S0:=New object("result"; False; "errors"; Serrors) // return the collection of errors, with their messages

\End if Y,




APPLY TO SELECTION() — ORDA- compliant implementation

One additional enhancement: what if we want to support FORMULA STRINGS also?

DataStore Class function:

Function applyFormula(Ses : cs.EntitySelection; [Sformula :Variant;] Smode : Integer) : Object
// note: if Smode is not given, 4D defaults it to O

CIf (Value type(Sformula)=Is text) )
Sformula:=Formula from string(Sformula)
_End if )

var Sen : c¢s.Entity

var Sobj Result : Object // result of the .save()
var Serrors : Collection // any .save( ) that failed are returned in this collection

Serrors:=New collection
For each (Sen; Ses)
Sformula.apply(Sen)
If (Smode#0)
Sobj_Result:=Sen.save(Smode)
Else
Sobj_Result:=Sen.save()

End if

If (Not(Sobj_Result.success)) // if the save failed, tell the caller
Sobj Result.en:=Sen // append the entity to the error object

Serrors.push(Sobj_Result)
End if
End for each
If (Serrors.length=0)
S0:=New object("result"; True)

Else //there were entities that failed the formula application

In each EntitySelection class:

// .applyFormula( ); apply a formula to this selection of entities.
Function appIyFormuIa(SformuIa : Variant;}Smode : Integer)
ds.applyFormula(This; Sformula; Smode)

S0:=New object("result"; False; "errors"; Serrors) // return the collection of errors, with their messages

End if



APPLY TO SELECTION()

BUT WHY STOP WITH ENTITY SELECTIONS?
Isn’t this just as useful for COLLECTIONS?

DataStore Class function:

Function applyToCollection(Scol : Collection; Sformula : Variant)
If (Value type(Sformula)=Is text)
Sformula:=Formula from string(Sformula)
End if
var So : Object
For each (So; Scol)

Sformula.apply(So)
End for each




APPLY TO SELECTION()

BUT... Entity Selections are just ‘special collections’. Can we adjust ds.applyFormula() to do both?
One choice (the one implemented as a sample in the demo isWidgetsDemoApp)

DataStore Class function:

// .applyFormula( ); apply a formula to a selection of entities OR to a collection of objects.
// for EntitySelection, returns with any errors from the save
// result: { .result:true } if all successful; {.result: false; .errors: collection }
Function applyFormula(Ses : Variant; Sformula : Variant; Smode : Integer) : Object
// note: if Smode is not given, 4D defaults it to O
If (Value type(Sformula)=Is text)
Sformula:=Formula from string(Sformula)

End if
If (Value type(Ses)=Is collection)
ds. applyToCollection(Ses; Sformula) Function _applyToCollection(Scol : Collection; Sformula : Variant)
Else If (Value type(Sformula)=ls text)
.. Same Sformula:=Formula from string(Sformula)

End if
var So : Object
For each (So; Scol)

Sformula.apply(So)
End for each



QUESTION:
Should .applyFormula( ) be a standard 4D function for
Entity Selections and Collections?

Scol.applyFormula(Sformula)

Ses.applyFormula(Sformula; Smode)

Seems like a natural development, and easy to implement, too!
But until then, you can build your own...



SHIFTING FROM 4D CLASSIC Commands
to Orda-Compliant Versions.

e Certain 4D Commands are non-ORDA compliant (i.e. return arrays instead of collections,
etc.)

 Here are some sample ‘converters’ you can use (and are included in isWidgets component)

// colGetPropertyNames( OBJECT ) - COLLECTION containing the property names

var $1 : Object // if we are checking out a COLLECTION, then just pass Scol[0] assuming it exists
var S0 : Collection // the collection containing the properties names for OBJECT

ARRAY TEXT(Sprops; 0) // how the properties

S0:=New collection // we have an empty collection if there are no objects in it

If (S1#Null) // if we can even see any...
OB GET PROPERTY NAMES(S1; Sprops)

ARRAY TO COLLECTION(SO; Sprops) // convert the ARRAY to a collection!
End if



4D CLASSIC Commands — Object-Versions.

 Get Form Object’s Characteristics (i.e. from Objects (Forms) Theme)

OBJ_GetObjCharacteristics ( Object Name ; {Schoice} ) = infoObject, return in an object:
{ .foreground .background .altBackground .action .left .right .top .bottom .height .width
font .fontSize .fontStyle .displayFormat .entryFilter .styleSheet } — depending on Schoice

$choice: these are constants defined using 4D Pop Constants Editor and contained in the isWidgets resources folder.

_OB_All _OB_Enterable .enterable
_OB_RGB .foreground, .background, .altBackground _OB_Events events
_OB_Action -action _OB_FocusRectInv .focusRectInvisible
OB Coordinat left; .right; .top; .bottom: .height: .width
—~P-LOOrdINaes bR e _OB_HelpTip helpTip
_OB_Font fontFamily; .fontSize; .fontStyle
_OB_Alignment .horizAlign; .vertAlign
_OB_Format .displayFormat
. . _OB_ListNames .choicelList; .excludedList; .requiredList
_OB_Filter .entryFilter
_OB_StyleSheet styleSheet _OB_ListRefs .choicelListRef; .excludedListRef; .requiredListRef
_OB_Spellcheck .spellcheck _OB_MaxMin .max; .min
_OB_BorderStyle .borderStyle _OB_MultiLine .multineLine
_OB_ContextMenu .contextMenu _OB_Placeholder .placeholder
_OB_CornerRadius .borderRadius _OB_ResizeOpts resizeHoriz; .resizeVert
_OB_DragDrop .dragging; .automaticDrag; .dropping; .automaticDrop OB Shortcut SherEentE  reelfers

_OB_Enabled .enabled _OB_StyledText styledText

Complimentary method is:
OBJ_SET_OBJ_CHARACTERISTICS ( Object Name ; Object ) - set Object characteristics from object’s attributes



4D CLASSIC Commands — Object-Versions.

 Get Form Object’s Characteristics (i.e. from Objects (Forms) Theme)
OBJ_SET_OBJ_CHARACTERISTICS ( Object Name ; Object ) - set Object characteristics from object’s attributes

choicesLongint: these are constants defined using 4D Pop Constants Editor and contained in the isWidgets resources folder.

_OB_All _OB_Enterable .enterable
_OB_RGB .foreground, .background, .altBackground _OB_Events events
_OB_Action -action _OB_FocusRectinv .focusRectInvisible
B dinat left; .right; .top; .bottom; .height; .width
-OB_Coordinates i i o T _OB_HelpTip helpTip
_OB_Font fontFamily; .fontSize; .fontStyle
_OB_Alignment .horizAlign; .vertAlign
_OB_Format .displayFormat
. . _OB_ListNames .choicelList; .excludedList; .requiredList
_OB_Filter .entryFilter
_OB_StyleSheet styleSheet _OB_ListRefs .choicelListRef; .excludedListRef; .requiredListRef
_OB_Spellcheck .spellcheck _OB_MaxMin .max; .min
_OB_BorderStyle .borderStyle _OB_MultiLine .multineLine
_OB_ContextMenu .contextMenu _OB_Placeholder .placeholder
_OB_CornerRadius .borderRadius _OB_ResizeOpts resizeHoriz; .resizeVert
_OB_DragDrop .dragging; .automaticDrag; .dropping; .automaticDrop OB Shortcut shortcut: . modifiers

B E | : |
_OB_Enabled enabled _OB_StyledText styledText

Complimentary method is:
OBJ_GetObjCharacteristics ( Object Name ; {Schoice} ) = infoObject



4D CLASSIC Commands — Object-Versions.

OBJ_GetWindowlnfo ({winRef} ) - windowlInfoObject { .top .left .bottom .right .title .kind .process }

OBJ_SetWindowlnfo ( windowInfoObject ) > based on S1.winRef, sets { .top .left .bottom .right .title }

FORM_Get ( requestConstant; { SformName ; {SpageNo} }) > Variant — This is use to get information on an ACTIVE FORM
Examples:

FORM_Get ( FO_EntryOrder; {pageNo}) - [ ObjectNames ]
FORM_Get ( FO Resizing ) - { .horiz: { .resize; .min; .max } ; .vert: { .resize; .min; .max }
FORM_Get ( FO_Objects; {PageNo} ) - [ .name; .ptr; .pageNo ]

...And on a 4D Form:

FORM_Get ( FO_Properties) - { .name; .width; .height; .numPages; .fixedWidth; .fixedHeight; .title }
FORM_Get ( FO_ScreeenShot; SformName; {SpageNo}) - Pict



BROWSERS AND EDITORS

These was implemented in v17 and hence does not use Classes :(

This leverages the use of subForms. | never used subForms in ‘Classic 4D’ because of the issue of
project variables. But with the Form. object, subForms became extremely convenient and powerful in my
UL.

MODULARITY. Tried to make it as plug-and-play as | could.

STANDARD. The Browsers and Editors ‘know’ their job; special ‘instructions’ can be provided as
needed, though.

SIMPLIFICATION. In ‘Classic 4D’, | tended to deploy Browsers and Editors in cooperative processes
because of the complication of having to use process variables, lots of arrays, and so forth. They would
‘communicate’ when they ‘handed off’ control, providing current selection, current record, window size
and position, and so on.



BROWSERS AND EDITORS

BACWSER EDITOR
Coveowe
|
Combined onto single 40 Form
BROWSER (page 2) EDITOR (page 1)

|

=2 3823302 210

Malching Browsers and Ediors share same Entity
Selection and, therefore, operate on the same entites

DURING THE FORM's "ON LOAD' handler, the
Browsers, Edors, Ul Widgets and 50 on are configured.

» The configuration commands buld the Form. objects
that are used to operate Browsers and Editors.

[EXAMPLE SETUP: edit_Contacts ...

BROWSER CONFIGURATION is performed in the On Load

of its container object.
LB_LOAD ( ... ) is provided the defaut columns (for initial
_configuration) and other specs 10 automatically operate.

'BROWSERS are aways one of two sublorms containing a listBox:
LB: ‘man’ istbox
LB_LIST: ‘redated records’ listbox

CONFIGURATION
* stored in a [UIObjects) Entity of UiClass Browser

« GUl-configured by Designer (me)
 can be ‘defaulted’, but that is more of a starting point

* 10 configure a Browser, | start the form and configure using GUIL. |

- —— - —— . — —— e ——— - - ——

|
\

'EDITORS can be ‘
1) a special page on the 4D Form (Le. page 1)

2) a sublorm that can appear on any page (Includng same page as
its browser)

An EDITOR can ‘control’ any number of Browsers (LB_LIST), which
also can have their own associated EDITORs. These Browsers are
used for related entity selections (ex. Irvoices’ of a ‘customer’)

* An EDITOR can also control Ul - ‘'widgets” such as comboBoxes &
Date Entry / Picker,
« These widgets ect a single [EnatylAtribute or [Emtity|ARnbute. atr
« The EDITOR automatically refreshes these Ul widgets when
loading an entity for eaang.

'ALL EDITOR CONFIGURATIONS are performed in the On Load of the |
 FORM.

ED CONFIGURE ( ... ) is provided dotalls as %0 which Browser ‘'owns’
the edior, valid buttons, browsers it controls (for related records), GUI

. ObJOCts it manages, oic,




BROWSERS

BRAOWSER FEATURES | GUI-BASED CONFIGURATION Centain characteristics are more simply defined

using the popup menu opbions (which only
‘appear’ for the Designer (me) )

Configuration is done using LB_Decorator as a sublorm

Cotumn Vatues
Set Col Text to..
Replace.
N 00 B I R Colutmn Settings
et Asetearin ) B de AmOviademtin” Remove Column .
e 0] B o Asctoened perwa’ et Column Before. .,
e e Anpteves @) § 0 Acotsmed peeea insert Column After
i e s Decorator
Set Column TRle..
The configuration is stored in a [UIObjects] ‘Browser” - class record St Colurmn Width
Make Column Enterable ..
configuration changes are SAVED by choosing 'Save Configuration. ..’ Make Coburnn Non-Enterable. .
Itern | st
* Demo how %o change configuraton in a LB and a LB_LIST Deactvate mem List
Activate mem List
Choose Hem Uit
* With egt_Companies, demo turning on a choice list (City) Contigun stion
{(which will require ‘Make Column Enterable’ as wel) Save Conliguration.
2 , Save Configuraton As. .
* Demo adding a column, remaoving a column, setting the Reload Fields and Acpearance...
column title. . '
Expressions
- Demo Enterable on the booleans Beckground Color Expression |
Fort Style Expresson
Fort Coler Eaxprossion
* Extra goodie: The Client ‘remembers’ the position of main windows and Meta Expression
—

uses that new position naxt ime i is opened. This is done using a nice litthe
mechanism | bult into ds.DataStore



BROWSERS

LB _LIST fintended for relatod records), and ‘owned by an EDITOR LB_LIST can handlo many matters directly.
o i is also conhgured usng GUI, tke LBs

The LB_LIST, because 1 aways fJunctions as & subiorm, uses evens 10
tell its Container Object of anything hal needs the attention of the

Container Object.

Standard Sution panel, saved n B0 UNOSjects ontty 1or the beowser

Corfigurod using a ¢s BuBonGroup Obiact acoondng 10 the spocs

EVENT MESSAGE CONSTRUCTION | |EVENT MESSAGE CONSTRUCTION
Asingle event is sent: _msaPane€vent. EVENTS GENERATED BY INTERACTION WITH THE LISTBOX
But in its Form.msg it provides additional detalls for the container object

GOTO RECORD: { .ovent: _msaGoto . .recNo: Integer {index) )

 BUTTONS (not all shown; byt you 500 the mossages are very simpie): SINGLE CUCK: { .event: _msaCicked ; recNo; .rowNo; .colNo )
NEW RECORD: { .event: msoGolo . recNo: _maghewRachNo ) SELECTION CHANGE: { ovent: msaSelec! ; .rowNo; .coiNo )
DELETE RECORD: { evert: _mugDelete } — Note: The Container Object | | ... ok

already Tnows” which ones because they are .es_Selected
PRINT: { .evert: _meqPrind ; .specs { detsils ) )
DISPLAY: { .evert: _msaDisolay )

POF:{ .event: _msgPLF )

LB_LIST can aviomatically handie mngs Wo:
WP!.E BUTTON OBJECT METHOD: ' * column reszing, drag / deop
Seif->=0 / reset appearance of this picture bumon, » configuration via ‘Decorator’
Form msg:=New object("evert”; _mscPDF) » actvasng the corresponding ‘editoe’
CALL SUBFORM CONTAINER( magPanalEvent) ... OFC.




BROWSERS

mumuomm
ocwwuwmunawmmmumm
hande tsof. Same mechaniam as LB _LIST:

single ovort sent. _magPaneEvect Extra detals retumed in Form.mag

- Close: Ciomes WIndow, ovolking window DOSLON Saving . NO record will Do Doing
| 0Ned, 30 Smply Needs 15 HOBe.

New: { event: meeGoto . rcNo: _mesaNenfiecho }
Dupiicate: { avent: mesgOupicate | (Contaner knows whal's selecied)
L. shmiar for others.

LB 5 intended %0 be used as & master Browser”

!

\-.

Lk LB LIST:
Sandard tution panel, saved In the UIObjects ontly for the browser
Contigured using a cs BumonGroup object according 1 the specs

1 2ls0 has a par of ‘selecion’ popups hat get Par configuraton from the ‘contentunl meny’ we define In Ul Designer,
The actual sefection of records s Cone UsINg A CUSIOMPOUING We SUPpiy.

- The ‘gear’ ion only displays when Designer s logged n

WINDOW POSITION SAVING:
Because LB i3 usod it 'man’ windows, | placed the cOde i1 1 10 3ave 1Hhe Window pOsBOn upon Closng:

1 (Form event code«On Close Bax) 1 this wil only Bo Ygoered whon ths s 8 stand-alore Srowsar, B will N0t Do Callod when 1 15 & subioem

OO CLOSE WINDOW Frontmost window. BooliForm savetos). String(Form nioiey]) ¥ ths wil updato monuliar singleton & WindowMarager
- gingleton and SAVE THE POSITION of e form for This work Stason

. CANCEL )




EDITORS
Returming % EOITORS ...

Sadly, EDITORS are not yet implemented as a 40 Class. They weore
dosigned in v17, 50 thoy are pencipally implomonted uting Projoct Methods

5% ED_CONFIGURE Editors know mast of how to handie the LOAD & SAVE of the entities they operate on

5% ED_CONFIGURE_NAVIGATOR They also know how 10 ‘Do’ most of what needs % be done.

$PED_Do ’ ' :

5% ED_DO_FORM "Editors know ‘who 10 consult’ for what they dont know, such as LOAD & SAVE, as |

SPED_DO_THIS they can have formulas:

5% ED_EMAIL_FORM LonLoad( ), .onSave( ). y

£% ED_Load

5% ED_PANEL_MANDLER

£ ED_POF FORM [Mgmmumwemoamsmew in a cutrently-openead window J
using the debugger.

2% ED_PRINT_FORM

2% ED_RELEASE

SPED_Save

S* ED_SUBFORM_DO

£ ED_UPDATE_NAVIGATOR

)

rSI'ECIAI.NOTE...lmminplon'mnmdaBROWSER->EOITORooMiguationin‘da«icw'.bmiimo!vodansonsoumys.usit\g
pointers, process variables, ‘ARRAY FARMS', and because of all of this, | had to implement a matching BROWSER and EDITOR in
SEPARATE PROCESSES. They had to exchange current selection / current record, window size & posibon, and while it worked, it was
vory invoived.,

NOW ... because of the use of Collections and Objects (a Collection of objects is really superior 10 a group of arrays) it is much simpler
Land more powerful, | could finaly implement these structures in subforms! And inciude them in the same forms, 4

| EXAMPLE: edit_Jobs form |




EDITORS

TOP-LEVEL EDITOR CONSTRUCTION

BUTTON PANEL
« $how £ useg edt Comiacts

- Noagatcr rane 200808 3 ° W o

Choms Tavw Nee D Bovnt Deie M o Dupay o

 Dution’ pare
NAVIGATOR (paned_Nevigetor) * buttons are configured (Le. shown / hidden) with a single command in configuration
OBJECT CONTAINER SCRIPT:  Bution Panel messages 10 its CONTAINER (which is the Ecator)
ED PANEL HANDLERI"ED Man") "FORM METHOD' of the Panel Editor.
¥ handle the panel' We just need
10 provice e Ecior Name it PanelEditorFormMethod // do the panel editor (unified for Panel Edator,
works for Panel MiniEditor & Panel MiniEditorVert
ED_CONFIGURE_NAVIGATOR ¥ OBJECT CONTAINER SCRIPT:

configure our navigator by positoning
s foem obpects. It will ondy tryly
ragpen cnce. ED PANEL HANDLERED Main®) // handle the panel! We just need 10 provide

the Editor Name it works for

porhaps show how
smpie the sonpts arne



LIVE DEMO OF BROWSERS — EDITORS

edit_Jobs

1) Show ‘live’ form momentarily
2) Show edit_Jobs form

Intention: To enable the user to perform everything they need to do
within the same form.

Show the subforms off-screen, and explain what | do when the
form loads (i.e. position these correctly)

DEMO in edit_Jobs: double-clicking a permit, having the permit
editor come up in its place. when closed, back the permit LB_LIST.

Show ‘Customer’ popup thing.

point out all of the listboxes are subforms (LB_LIST). The buttons
available are determined by settings stored in the Browser.

Perhaps show the ‘map’ zone opening a document, etc.
Show the ‘permit’ document.



NEW: DATE ENTRY WIDGETS

4D has some Date Wiigels

@ = —-

Date piam i g Dete Date o0y e

Howevor, these arne not Object-Compiiant, thay fogQuio
vanadies as the datasource.

To Mo, this rencers Them ussloss 1O My Projects

What is porhaps 1he single groalost obstacie for them 10 be
mado cbject-compiant?

The dataSource!

Bocauso the Calasourced Cannot Do an object or an obHct
attrbute (0. Form.xxx)

Why? “Boecause the catasource would become the Form,
oot in the widget (Which 5 a saiorm). and you cannot
A000SS e context of the sudlom itself via ponters.”

This does not work for 4D's date widgets:

49 oo reryDatechar)

DATE WIDGETS — for ENTRY and PICKER

DESIGN SPECIFICATIONS | WANTED:

* The date widgeat shoulkd operate directly on the atinbute; it could be something
ke Form.en.entryDate or even Form.en.detalls.entryDate where entryDate
is an atinbute of the obyect lield (like: [Tablejdetails.emryDate)

« The date widget should avoid the use of even a single process variable

The problem is thatl, because the widget is a subForm, whatover Object is used
as its dataSource becomes s Form. object,

If the cataSource is from an ENTITY, then you cannot "store’ datums you need
0 operate the widget using Form.

SO HOW CAN IT BE DONE?

There needed to be another way 10 store the ‘datums’ for operating the widget,

But where??777

In my own ‘date wiidget' development, | could get it to work swell using the
Form. object, but that would absolutaly not work if & were given a [Table|Date or
[Table)OtyectFwld.date as a dalaSource.

Was | able to do &7

(quick demo)

What was the tnick?



NEW: DATE ENTRY WIDGETS

DATE WIDGETS ~ for ENTRY and PICKER
HOW DID | HAVE 'DATUMS’ STORED IN THE WIDGET

WITHOUT USING PROCESS VARIABLES OR THE FORM, | also needed %0 provide the dataSource
OBJECT (which was off-limits)? differently than what would have been
‘optimal’; like this:

| made another place 1o store them, right in the widget's form asel!
How?

83 M Type Sublorm

( IS. y and explain; Form - ple) Otypect Name enCaliDatelntial
Variable or Expression Form. LB Browser en_odit
Expresson Type Obwect

and then specify the attribute that contains
the actual date in the SCRIPT of the widget
(i.e. CONTAINER OBJECT):

Cxpression Type Otyect : (Form event code=0n Load)
IS DATEENTRY _INITU"CalDate”)

Soby_FormData:=OBJECT Get pointer(Obiact named: “formData®)-> # form data object

Sptr BoundVar,=OBJECT Get pointeriOblect subfom container) the effect of this is that the widget operates
“ on the value;
note: Later, this could De done with a new command: OBJECT Get value("formData”) Form.LB.Browser.en_edit.CaliDate
Y PP which is a date field,
1~ - | also mace use of unnamed Variables;
Otvect Nave eVormn these can only be manipulated using
ariodie or Exnression pointers (and, eventually, OBJECT GET

Tepresson Type p—— VALUE() , OBJECT SET VALUE())



NEW: DATE ENTRY WIDGETS

DATE WIDGETS — CONFIGURATION

AS you Can 509 In the ‘orm Date Object Widget Test,
the configuration is very sempie:

1) Dotermine 1he date anndule you wan! the widoet 10 manage.;
2) Specily 1he path padvng 10 the altrdane (Bt not ndiuding the atiribute) n the
Widget DataSource

EXAMPLE: The topdeft exampie In the Demo

- - - - —

Type Suttorm
Otiect Name feemDate
Variable or Expression Form.my€Entity
Expresson Type Otyect

Then specily the name of the amribyte in the Widget Script.

N scnpt of the included entryDate CONTAINER
Case of
: (Form ovent code=0n Load)

IS_DATEENTRY INITMormDate”; "entryQate™) /¥ cparate
on SormDate; NEXT OB8JECT name is entryOate

: (Form event codes meaUndan)
BEEP / pust 10 auditly confiem the roceipt of this message

It NOOds 10 DO Sone this way DOCAUSO there S NO Wity 10 C0ESS the inbule insice
the Widget otherwse

But IS_DATEENTRY _INIT{ AntnibuteName; nexiEntryObject ) has the added benett
that you Can spocey the name of the oDect you want focus 10 GO 0 when the uses

axis the widge!,

DATE WIDGETS — REFRESHING
APPEARANCE WHEN DATASOURCE CHANGES

Because the Date Widget has no way of Wnowing’ when an
ety changes (%or the purposes of refreshing its
appearance), # you chango s dalasource (1.e. 9o %0 another
eriity) yOu must nudoe’ the widget 10 refresh its daplay.

The method IS DATEENTRY REFRESH must be executed
in the context of the Widget, ike this:

var SdaleWidget : Text V name of the Date Widget

For each (ScateWidget. Scoi DaseWdgets)

EXECUTE METHOD IN SUBFORM|{SdateWiaget,
“IS_DATEENTRY_REFRESM") / configure for each attribute
End for each



NEW: DATE ENTRY WIDGETS

DATE PICKER WIDGET USER GUIDE

DATE ENTRY WIDGET USER GUIDE
1J15/2022 $ ™9 Mown/Day s You

TOTALLY KEYBOARDIST-COMPLIANT
* use [Tab] and [Shift) Tab) 10 move between
midly. Can also use Left & gt arrows

% — increase one. i used in the ‘day’

place, will cbserve month boundanes
« § — decrease one,

« T — enter ioday's date
« C — open the Calendar picker (same as
pressing the ittle calendar bution)

* [CR] — exit the widget (focus 1o next
object)

< Janwary 2022 >

U Mo Tu We ™ Fr S5
| |

2 3 4 5 6 7 8

9 10 11 12 13 14 3§
16 17 18 19 20 21 22
23 24 25 26 27 28 9
30 31

TOTALLY KEYBOARDIST-COMPLIANT
« &= oné day into future

* = one day into past
» T previous week (goes into prev month)
« § next week (goes into next month)

« ¥= next month

» 3 & previous month
* X § next year

+ & T previous year

(IF INVOKED FROM DateEntry Widget)

* [CR] pick the date and exit (exnas DateEntry and
goes 10 naxt object)

(IF *Stand-alone®)

* [CR] picks the date (like a CLICK) and sends a
_msgUpdate %0 the container, and updates the
dataSource date

* [TAB] treated tke [CR]) above



Coding Suggestions

ANALOGY: CEO OF COMPANY
Analogy: View yourself as CEO and your app as the COMPANY YOU RUN.

As CEO of our App, we:
e define organizational structure (data structure; code structure)
e Hire Workers — both ‘permanent’ and ‘temps’
e Appoint managers at different levels:
e DataClasses (which may have several sub-divisions if you use polymorphism like | demonstrated with [UIClass] & [UIObjects]
e EntitySelections (they are lower-level managers, under DataClasses, over Entities)
® Custom Classes
e ex: Ul, Scheduling, etc.
e Hire Workers:
® Entities

When work is assigned out by the CEO or by Managers, they should allocate it to the correct ‘worker’
‘Workers’ should gain ‘knowledge’” and ‘skills’ and know their function well.

— DESIGN YOUR APP TO ALLOW THE ‘STAFF’ TO BE FULLY KNOWLEDGEABLE, TRAINED, AND COOPERATIVE



Coding Suggestions

EXAMPLE: 4D’S STANDARD DATA - RELATED CLASSES

Sometimes we think of a program as operating upon data, and so we may be treating our DataClasses, EntitySelections, and Entities
only like data.

That is like a company wasting good ‘employees’; they underperform and do not contribute to the success of the company.
And a lot more work is required to achieve a result.

Here are some examples:

You have scheduling functions in a DataClass. Should you write project methods to manage an Entity’s schedule, or get the Entity to?
If a group of entities need to perform a function, could the corresponding DataClass or EntitySelection coordinate it?

Object-oriented programming is based on appropriately ‘training’ the objects with knowledge and skills to do a defined job.

PROJECT METHODS are like standard skill-sets or tools that any of the ‘workers’ can use to help them do their job.



Coding Suggestions

WHEN DECIDING WHERE TO PLACE YOUR
CODE:

Decide: which ‘workers’ should be responsible,
and most capable?

How can the ‘workers’ better-interact? Do they
need some tools or knowledge to do this new
task?

EXAMPLES IN MY CODE:

| have cs.Unit and cs.Worker that have
schedules.

Rather than writing Project Methods to figure
out those schedules, | get the ds.Unit and
cs.Worker manage their own schedules.

If their schedule for a certain period is needed,
the ENTITY is ‘asked’ for it.

For example, the cs.UnitEntity can be asked:

FOR EXAMPLE: A cs.UnitEntity may be asked:

J/ Unt Entity
Class extends Entity

¥ local Function getState() : Text // returns the current ‘state’ of the record. This s used in Form: Job EditCustomer to provide feedback on its
¥ Case of
v :(ThissNew()) // A itis anew record...
”‘..m.
¥ :(This.touche)) // changed?
T N
¥ Else
S0V
End case

¥ local Function initConfig{Sseed : Object) : cs.UnitEntity // set up the initlal state of a new record
UUID_Get{This) // this will ASSIGN a new UUID
his. sActive:=True J/ new ones are always assumed 1o be ACTIVE
OBJ_SetAttrVols{This; Sseed) // i Sseed is null, then nothing will change
$O:=This // return 50 it can be chained if desred

v local Function edisValidToSave : Boolean // TRUE 4 the [Unit! record is valid to save
$O:«{(This.Unit®_Blank) & SAUWND|{This.Type)) // ensure we have the basic unit information

» local Function getUnitStatus{SstartDate : Date; SendDate : Date) : Text // check and see o the unit is scheduled for CVIP or OH. OR If it 1s curr

J* e [ODUNIt] SCHEDULING CONFLICT SUPPORT FUNCTIONS = &)
» local Function getODUnitsinDateRange|5startDate : Date; SendDate : Date; SgnorelobUUID : Text) : ¢cs.00Un S ectior | s o}
¥ J/* getUnitSchediobConflicts[SstartDate : Date; SencDate : Date; SignoreiobUUID : Text; StheseDatesOnly @ Collection) : Text
Called by COUMENntRty getScheduleStatus] ). this checks for condiicts in the unat's deploymens for the perod.
Sgnore)obUUtD is the UUID that the unit is scheduled to do, and hence we can subtract that from the ‘conflict’
./
» local Function getUnitSchedlobinfo|SstartDate : Date; SendDate : Date; SgnorelobULID @ Teat; StheseDatesOnly @ Collection) : Collection

» local Function getUnitSchedlobConflicts(SstartDate : Date; SendDate : Date; SignorelobUUID : Text; StheseDatesOnly : Collection) : Object /



Standard Classes — Suggestions

Example from cs.Unit & cs.UnitEntity

Here are some standard functions | deploy in the standard 4D data-related classes:

cs[DataClass]:
local Function newEntity(Sseed : Object) : c¢s.UnitEntity // create an entity, seeding it with data from $seed
S0:=This.new().initConfig(Sseed) // let the Entity configure anything it needs to for a new record

The .initConfig( ) is an ENTITY Method that initializes the configuration of a new entity. It can be ‘seeded’ via an object.
It sets default values, and initializes object fields as needed

cs[Entity]:
local Function initConfig(Sseed : Object) : cs.UnitEntity // set up the initial state of a new record
UUID Get(This) // this will ASSIGN a new UUID
This.isActive:=True // new ones are always assumed to be ACTIVE
OBJ_SetAttrVals(This; Sseed) // if Sseed is null, then nothing will change
S0:=This // return so it can be chained if desired



Standard Classes — Suggestions

Example from cs.Unit & cs.UnitEntity

TO AVOID SAVING ‘EMPTY’ OR USELESS ENTITIES:
(This is used to ‘ignore’ when a user clicks the ‘close & save’ button when nothing has been done (instead of the ‘cancel’ button)

cs[DataClass]:

local Function edlsValidToSave(Sen : cs.UnitEntity) : Object

// { .result = TRUE — it has all required information; FALSE = missing some; .errMessage = the error message )
S0:=Sen.ed/sValidToSave() // get the Entity to tell us

The .edIsValidToSave( ) is an ENTITY Method that determines if the entity has sufficient data.

cs[Entity]:
local Function edlisValidToSave : Boolean // TRUE if the [Unit] record is valid to save
S0:=((This.Unit# Blank) & isAUUID(This.Type)) // ensure we have the basic unit information




Standard Classes — Suggestions

Example from cs.Unit & cs.UnitEntity

TO ASSIST MY EDITORS:

cs[DataClass]:

local Function edOnLoad (Seditor: Text) // do the 'load" in the EDITOR. Given Form.ED [ Seditor ]. Operates in the context of the Form

local Function edOnSave(Seditor : Text) : Object // do the 'save' in the EDITOR. Given Form.ED[ $editor ]. Operates in the context of the Form — Returns: Result of the save attem;



Standard Classes — Suggestions

DON’T FORGET THE ENTITYSELECTION CLASSES!

EXAMPLE IN THE SAMPLE DATABASE AND COVERED EARLIER:

In EntitySelection class:

Function applyFormula(Sformula : Variant; Smode : Integer)
ds.applyFormula(This; Sformula; Smode)



o

NEW: ‘FINDER’ WIDGET

Class-based Implementation

« Configurad in Form Method's On Load handier

* variable number of columns, widths, number of rows

« "lve’ feadback to Container Object each keystroke
* however, most s managed in the widget.

* relavance evels

To use in a form;

1) set up the widget as a sublorm, with properties

hke.

2) the widge! uses a istbox « cpaque box o
display matches. Copy / paste these from the
FinderTest or lookupCompany forms.

‘ﬁ

3) configure the finder(s) programmatically in the
Form method's On Load handler, like the sample

forms.

48 At ComperyTodact) N W,
BE D O 9 a

“yre A ™

Ot Name P ST amGa L OMACT
Wartabie or Dapresaion Foow T AnderCompanyCortact
fopronsann ' yym Ot .
C55 Cam

e
S e 1 o
Twtnl Form Froe imOgex)

Standard Script for Container Object:

var Sovent : Object

Sevent «Form FCIOBJECT Get name] dxFORM
Event) IV periorm our functions!

Case of

: (Seventcodes_mezg FCC Sefect) V¢ we have a
SOIOCHON Made, wo Can process &

GOTO OBJECT("; "enContactFirst") ¥ done

: (Sevent code=_msg FCC Cancall & 1okd 10 cancsd
GOTO OBJECT!("; "enContactFirst™) ¥ done

End case



NEW: ‘FINDER’ WIDGET

UNDER THE HOOD

in the Demo (and standard):

Form.FC — the FinderGroup
Form.FC finderxxx — the Finder controlied by the group

Form. FC.finderxxx.columns| ] — the FinderColumms belonging 10 a Finder.

The Finder' s a collaboration of 3 classes.

cs.FinderColumn — CONLAINS the configuraton a column in the istbox { .coliNo. .theFormuda; width, dataType. colName® )
consulted with constructing the listBox that shows matches

'l o)

cs.Finder — COMains specifications; conrols appearance of the Finder Widget

cs.FinderGroup ~ does the main work of operating the finders ‘under” its control.



NEW: ‘FINDER’ WIDGET

As you know, widgets are basically sublorms, 0 managing them involves the CONTAINER OBJECT and the WIDGET / subdoern itself.
The classes manage both the CONTAINER and the WIDGET code.

MESSAGES:
WIDGET-LEVEL MESSAGES:

_msg_FCC_Init - initialize appearance, setlings
_msg FCC_Edit
_msg_FCC_ResumeEdit — resume editing (after an up/down keystroke in the listBox, or a click in the listbox)

CONTAINER-LEVEL MESSAGES:
.msg_FCC_Select — User has selected a choice. Container should process the selection
-msg_FCC_Update — selected record was ‘updated’ and/or the selection was updated. This is sent to the

Container o be process.

-msg_FCC_TexiChange  _ text in the 'Finder’ was changed. Sent to Container, but processed in ¢s,FinderGroup.do()
_msg_FCC _Previous  _ g0 10 the previous record (listbox-caused). Sent 1o Container, but processed in
_msg_FCC_Next cs.FinderGroup.do()
-msg_OK — go to the next record (listbox-caused). Sent to Container, but processed in

_msg_Cancel cs FinderGroup.do()



