Single Window App — Modernize your application

By Thomas Maul, 4D Germany.
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Abstract

Based on an older 4D example, 4D Invoice, this technical note demonstrates ways to
modernize an older application into a modern Single Window app. It covers a dynamic, user-
customizable toolbar, a user-customizable list box, and finally, a display and user interaction
approach similar to Microsoft Outlook. This allows users to work with data within the same
window, avoiding the typical double-click to view detailed information.

Introduction

Classic applications often work by displaying a list of data in an output form, the end user
double clicks to open a new window, running in a new process, to get details about a record.

Opening a new process for every new window increases the load in large networks, but
especially has a huge impact on performance in slower networks, such as in home office.

To change the user experience to a single window mode, we show several steps, such as
adding a kind of ribbon toolbar, customizable by the end user, a list box to replace the output
form, and a preview area replacing the double click. Those are just examples for the process to
modernize. You can use all or just part of this concepts to enhance your application.

To make it easier to follow we divide the content of this technical note in 3 parts:
- Toolbar
- List box

-  Preview area

Minimum requirements

As the whole concept is based on classes, your application must be in project mode. The
source and example code used in this tech note take advantages of new language features
added with 4D 20 R2 - R5.

For the toolbar example: if you need to use an older 4D version, you can use an older version
of the toolbar classes from this repository https://github.com/ThomasMaul/Toolbar. It requires
4D 18 R3 or newer. The main part of the functionality is the same.

About the example application

4D Invoice was published more than 20 years ago, and released in many different versions. As
standard example, or to show new features, such as using object fields as custom fields.
Latest public release was a total rewrite to show ORDA functionality. The example was also
used on several 4D Tour events.

As this technical note shows how to modernize an older application with minimal rewrite, we
chose an older version of 4D Invoice, based on 4D 16, as base for this example.

Find the latest version of the example here:
https://github.com/ThomasMaul/EA_Invoices/tree/SingleWindowMode




Part 1 - Toolbar — Ribbon Bar

Especially on Windows SDI (Single Document Interface) Applications are not using menu bars
but focus on Ribbon or Toolbars.

This part of the technical shows how to implement a dynamic toolbar, responding to window
resizes, allowing the end user to position and chose functionality as needed.

To add a responsive/resizable button toolbar to your application you just need to add two
classes, handling all the work. The toolbar resizes depending on the available space, using
large, full sized buttons with title if enough room, getting smaller by removed title (then
displayed as tip) or even using smaller icons and stapling two buttons on top of each.

The class supports normal buttons or buttons with alternate action (arrow beside the button to
open a context menu) and sub forms to display a search picker.

The same toolbar, responding to different window sizes:
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With the enclosed example application, 4D Invoice, move the splitter between left list display
and the preview area on the right, to change the width of the toolbar:

ccedEE AL

D Name Addressi Emall City State  ZipCode Lo

1/Alp...ions UIL.(82) |charlotte.sin..mations.com  Georgetown Delaware 19947 |(823) 312-4824

2 Alp..ing Leh..90) charlie weav...mputing.com Woodbridge Co.ticut 6525 (359) 903-599+

3 Alp...ing Lar...(90) jude.hitchco...-making.com West Poland Maine 4291 (843) 129-5180 Name |Alpha Cartography Graphics

5 Alp...ces Lar..(19) madsen.ame..ervices.com North Vassalboro Maine 4962 (898) 894-028¢ Address 2

6 Alp..tion Sh..197) alexandra.b...oduction.com Ogdenshurg Ne..York 13669  (452) 743-9411 City [Westfield

7 Alp..ions W...(63) | harrelson.eli..reations.com Cornwall On Hudson Ne..York 12520 (890) 005-583¢

- , State [Pennsylvania Zip 16950

8 Bra..ions Ed..179) rudy.marley..reations.com Moosic Pen..nia 18507  (469) 250-016C

9/Bra..tive Bo..28) |anne.echo®..eractive.com Durham Maine 4222 (438) 128-3078 ety | B9

10 Bra....oxx Col..(57) tracey feldm...vodatas.com Ludiow. Vermont 5149 (616) 918-1981 Telephone [(047) 3655708 Moble [025) 755 8650

11 Bra..ions Po..(17)  corey.morse...mations.com New Castle Delaware 19721 (856) 064-865¢

12 Bra..tary Gis..107) daryllevey@...cretary.com Richmondville Ne..York 12149 (253) 265-1592 Emall |shalom marr@alphacartographygraphics.com

1 Ch..lInc. On..(34) le-furlong@c..stralinc.com Hyattsville Maryland 20788 (308) 720-673€ Web Site.www.AlphaCartographyGraphics.com

14 Ch.ctive Ind..(48) joel.parry@c..eractive.com West Rutland Vermont 6777 (970) 271-8919

15 Ch..ions Par..(47) gogh.jackso..imations.com Mauricetown Ne..rsey 8328 (353) 270-367C g St tom Marr

16 Cha.ics Me...(93) gladys.kase..graphics.com Burlington Ma..etts 1803 (012) 448-1396 Discount Rate [0%

17 Ch..tion Wa.103) Kathy.gilbert...duction.com |Sugar Grove Pen..nia 16350  (377) 598-232¢ Comments (To be more explicit

18 Ch.lting Ken..58) cicely.namat..nsulting.com Rock Tavern Ne..York 12675 (991) 231-3827

19 Ch..ware Raz...60) eric.small@c...oftware.com Pequannock Ne..rsey 7440 (136) 825-2070
20 Ch..ions Pug..43) jo.tomjanovi..imations.com Marietta Ne..York 18110 (900) 558-050;

21/Ch..ining Roy..97) traci.ament...ktraining.com Princess Anne Maryland 21853 (864) 461-6074

22 Cha..ing S. E..(7) lawrence.lan..iffusing.com Paimyra Ne..York 14522 (198) 9723061
23 Ch..utics Fer...172) benjihoffma..reautics.com Westfield Ne..York 14787  (084) 521-1761 Paid  PaymentDate Payment Method Pro Forma
24 Ch..ining Livi..118) damon.gabri..training.com SUNY, Stony Brook Ne..York 11794 (043) 145-0875

25 Ch..rtner Cas..52) cathyweidiin..partner.com |FBI Dis..bia 20537 (576) 254-845¢ 70415 By banktransfer
26 Del..S.A. Ses..(13) sam.lee@del..nesssa.com Basom Ne..York 14013 (247) 674-2722 By check

27 Del..ting Ch..191) | messina.par...mputing.com Calumet Pen..nia 16621  (972) 499-1139
28 Del..S.A. Kail..50) cloris.stoltz..elopings.com East Taunton Ma..etts 2718 (429) 656-491C
29 Del..S.A. Qu..196) jllan player..taeastsa.com Bronile Ne..York 10708 (998) 298-554: 210315 By check
30 Del..S.A. Ma..147) margi.bonal..graphics.com Harrisonville Pen..nia 17228  (388) 102-528%

31 Del..ions We...(94) stephanie ja..imations.com Gans Pen..nia 16439  (789) 226-285¢ 050415 By bank transfe
32 Del..ion Dor..32) surya.desch...duction.com  Rillton Pen..nia 16678  (651) 685-0517 19,0315 By bank transfer
33 Del..ices Ply..192) lawrence.sir..services.com Baldwin Ne..York 11510 (854) 459-238 P p—
34 Del..ling S0..107) le.bon@delt..unseling.com Chatham Ma..ctts 2633 (262) 949-823:
35 Del..bhics Zie...187) belindawilia..raphics.com Cranberry Pen..nia 16319 (841) 329-686¢




Toolbar Setup - End user setting

The Settings dialog allows the end user to select which buttons to be displayed — and allowing
to reposition them, or to move buttons from a subgroup to become a main button.

In the example database, click the button “Settings”, then “Toolbar Setup”, to get this dialog:
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The left area includes all available buttons or features. The right side the current user selected.
Try for yourself, on the right side, drag & drop buttons to another position, right click to delete
totally. Any time, click “Reset” to go back to default set.

When you compare left/right, you will notice that the default set includes a group, top button
“All”, including sub buttons (context menu) featuring All, Selected and None. The toolbar
shows this as a button with an arrow, clicking the arrow opens a sub-menu with the 3
additional buttons. The end user might rearrange them, such as moving sub-buttons to top
level, by example for often needed actions.

To reduce end user support calls, the code checks that a button cannot be moved into a
wrong group or exists twice.

The Toolbar Setup Dialog is not mandatory for the toolbar functionality. It might help you as
developer, your customer’s admin and the end user to customize, but if preferred or needed,
all can be handled by code.

Toolbar Setup installation




To install in your application, copy the class “Toolbar_Setup” and the project form
“Toolbar_Setup” in addition to the two main classes, into your application.

The form “Toolbar_Setup” uses some localized strings, which are stored in
Resources/en.Iproj/ToolbarEN.xIf”, copy this file/folder as well. A German translation is
provided as well, to add other languages, duplicates the folder, rename names and
content.

Toolbar Setup configuration storage

As a developer, you need to deploy two files, one containing a list of all available
buttons (useable in Toolbar Setup, displayed on the left) and another to contain a
default settings list.

The files are in Resources/Settings/Toolbar/Buttons.json and Default.json

When an end user modifies the list and click save, the settings are stored in
Logs/Setup/Toolbar/User.json.

Note: while in Single User mode, the Logs folder is located beside the Data file, in client
server mode it is located in the current user folder, location depending of the OS.

To help the developer to create the Default.json file, just use the dialog, arrange the
buttons as wanted, click save and use/rename the User.json as Default.json, both have
the same format.

Toolbar Init = Using Setup dialog

When you use the Setup dialog, initializing the toolbar is simple.

Form.toolbar:=cs.Toolbar.new()
Form.toolbar.load()

In your form, create a sub form, don’t assign an existing form, give it the name
“buttonsubform”, assign as expression “Form.toolbar” and use expression type Object:

=y

f

Form not found

=
200

[ N Property List

«» buttonsubform e ®,

All Themes Definition Action Geometry Value Look Specific

~ Objects

Type Subform

Object Name buttonsubform

Variable or Expression Form.toolbar

Expression Type Object

CSS Class
~ Subform

The names buttonsubform and Form.toolbar are hard coded. The callback method name isA
hard code as “ORDA_Listbox_Method”.




Toolbar Init - Using code

Doing all by code is more work — but gives more control.

Get a new instance of cs.Toolbar, as above. Then, for each button, get an instance of
cs.Toolbar_Button and add it to the toolbar object using Form.toolbar.add($mybutton)

When you create a new instance of Toolbar_Button, you need to (or you can do) specify every
single aspect, such as big icon, small icon, font size, style, title, width, tooltip, popup
placement and callback method.

See chapter Toolbar Button — Properties for details.

Toolbar Callback — Respond to clicks or events

When creating a button using code, you assign a callback method, called whenever a button is
clicked. When you use the Setup Dialog, the name is hard coded as “ORDA_Listbox_Method”.

This is the place to handle a button click event.

As the method is called without parameters (it acts as an object method), the first job is to learn
about the button name, to be able to respond to which button is clicked.

Example:

var $buttonname : Text:=FORM Event.objectName
Alert($buttonname+" was clicked")

Note: FORM Event always return the property code, to learn about the event type, such as On
Clicked, and in addition many more properties, depending on the context. objectName is a
very useful information in many cases, but if you never looked deeper, especially for list box
objects, it make sense to check the documentation
(https://developer.4d.com/docs/FormObjects/listboxOverview/#supported-form-events-1)

The example application 4D Invoices uses the callback method ORDA_Listbox_Method for
several events. Beside toolbar button events also for resize or double clicks in the list box. You
might want to take a look inside, to get some ideas.

For button clicks, it forwards click handling to a function in the list box class:

var $buttonname : Text:=FORM Event.objectName
CALL FORM(Current form window; Formula(Form.ORDA _listbox. handleButtonClick{$buttonname; $event)))

This class function has a case of checking for standard buttons, as All, None, Selected, Query,
Sort and Print, and provide generic functionality for these actions. For any other name, which is
more application specific, it calls back the ODA_Listbox_method (again), but passing a
parameter “customButton” with the button name, so this method can run more customized
code.

The generic functionality handles basic job, such as selecting all records and update the
windows title (5 of 5 records).

But what if you need a different behavior for a specific table?

Take a look at the code for button = “all”. It calls This.useAll($classname).







Function useAll($class : 4D.DataClass)->$all : 4D.EntitySelection
If ($class.useAll#Null)
$all:=$class.useAll()
Else
$all:=$class.all()
End if

Looks maybe a little bit unusual, but the idea is simple. It checks if the given table/class has a
class function named “useAll”. If yes, it calls that method, else it calls the standard .all()
function.

So let’s assume we call useAll(ds.CLIENTS)

If there is an existing data class function named “useAll” in CLIENTS, it will execute this, else it
just run a ds.CLIENTS.all()

So we have a generic all function, useful for all tables, while we can overwrite it for some tables
by simply adding a specific all function in those tables.

And if you look in the CLIENTS class of the example application, you will see:

Function useAll()->$all : cs.CLIENTSSelection
$all:=ds.CLIENTS.all().orderBy("Name asc")

If the button is clicked while displaying CLIENTS, it runs and automatically sort the result. You
could imagine for invoices to show only unpaid invoices, for orders only unshipped orders, etc.

This concept allows to have a general behavior and overwrite it — if needed — on a per table
base. Instead of having a long case of, table specific code is directly in the table. This is more a
question of how you want to work, having per function, such as all or query, a long case of
handling all table exceptions, or having the exceptions directly in the table. We used this
concept here to show a way to benefit from the new class functions.

Toolbar Search box

The Toolbar class allows to add a search box, displayed on the right side of the toolbar.

When using the Setup dialog in combination of the list box class, the search box is
automatically displayed (or hidden), depending if the current displayed table has a class
function named “quickSearch”.

Example for class CLIENTS:

Function quickSearch($value : Text)->$all : cs.CLIENTSSelection
If (Length($value)<3)
$all:=This.useAll()
Else
$all:=This.query("Name=:1 or Email=:2 or City=:1 order by Name asc"; $value+"@"; "@"+$value+"@")
End if




When you display clients in the window, a search box is displayed in the toolbar. Switching to
projects, search box disappears (as there is no quickSearch function in class Projects).

Using the Toolbar through the setup dialog assign ORDA_Listbox_Method as callback. The
method checks for clicks or On Data Change event:

: ($event=0n Data Change)
If (String(FORM Event.objectName)="search")
CALL FORM(Current form window; Formula(Form.ORDA_listbox.handleSearchbox()))
End if

handleSearchbox() is a function from class ORDA_Listbox and checks if the current table has a
function named quickSearch, if yes, it executes it.

If you initialize your toolbar yourself, add a searchbox by code, when you add the buttons.

var $searchbox : cs.Toolbar_Button:=cs.Toolbar_Button.new(New object("name"; "search”; "group"; "300";
"mytype”; 1; "prio"; 1000))

$searchbox.width:=205

$searchbox.height:=36

$searchbox.method:="mycallback"

$searchbox.subform:="SearchPicker"

C_TEXT(vSearch)

$searchbox.dataSource:="vSearch" // needs to be a process text variable, Form.xx will not work
$searchbox.dataSourceTypeHint:="text"

vSearch:="" // default text empty

Form.toolbar.add($searchbox)

The example above uses the widget SearchPicker (https://doc.4d.com/4Dv20R6/4D/20-
R6/Overview.300-7185320.en.html) in the toolbox, assigning “mycallback” as object method.

In this method, check for on data change and respond as required, by doing a search or
whatever.

Toolbar Button - Properties

Create a new instance for each button you need in your toolbar. In the constructor
new.() you can pass almost all properties of a button.

mytype
0 for button, 1 for subform/container. Not a standard 4D object property

title
text for button

name
object name, useable in event method (use OBJECT Get name(Object current))

prio
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Priority, which button to reduce first. Smaller numbers reduced last, highest first
Not a standard 4D object property

group (text)

When group changes, buttons are separated with a vertical line Not a standard 4D

object property

icon
relative 4D path to 32x32 png of type 4 state button, such as
/RESOURCES/Images/ButtonNew32.png

icon16
relative 4D path to 16x16 png of type 4 state button, such as
/RESOURCES/Images/ButtonNew16.png Not a standard 4D object property

tooltip
text for tip. If not passed it uses button title

width
Width of button/subform. Default 70

height
for button or subform. For button by default 55. Automatically reduced to 30 for
small buttons

popupPlacement

empty or "separated". Separated adds an arrow to support right click options.
When used buttons usually needs more width, don't forget to add event
"onAlternateClick"

events (collection)
events when to call the assighed method. You will need "onClick" in almost all
cases, for right click also "onAlternateClick"

style
CSS style name

method
method to call for event. Pass the name of a project method

subform
only when type=1. Name of subform to display, such as "SearchPicker"

dataSource
only when type=1/subform. Assign a data source, for SearchPicker it must be a
process text variable, Form.xxx will not work

dataSourceTypeHint

11



type for dataSource. For SearchPicker pass "text"
You should not need to call any of these methods yourself for using the Toolbar.
Only use them, if you need to enhance/rewrite functionality.

Part 2 — Customizable list box

To add a customizable list box to your application you just need to add one class, doing all the
work, and an empty list box (no columns assigned) to your form. The displayed table and the
displayed expressions for columns are dynamically assigned at runtime.

With the enclosed example application, 4D Invoice, move the splitter between left list display
and the preview area on the right, to change the width of the list box:

& B Q

e EEw QL -

D Name Address1 Email City State  ZipCode
1 Alp...ions UII...(82) charlotte.sin...mations.com Georgetown Delaware 19947

g Lar...(90) jude.hitchco...-making.com West Poland Maine 4291 (843) 129-5180
L1 99 st mar i con [Westla———— pon-ia 10950 | 047 36704
Lar...(19) madsen.ame...ervices.com North Vassalboro i (898) 894-028(
6 Alp...tion Sh...197) alexandra.b...oduction.com Ogdensburg (452) 743-9411
7 Alp...ions W....(63) harrelson.eli...reations.com Cornwall On Hudson (890) 005-583¢
8 Bra..ions Ed..179) rudy.marley...reations.com Moosic (469) 250-016¢
9 Bra..tive Bro..28) anne.echo@...eractive.com Durham (438) 128-3078
11 Bra...ions Po..(17) corey.morse..mations.com New Castle (856) 064-865¢
12 Bra...tary Gis...107) daryl.levey@...cretary.com Richmondville (253) 265-1592
13 Ch...l Inc. On...(34) le.furlong@c...stralinc.com Hyattsville (308) 720-673€
14 Ch...ctive Ind...(48) joel.parry@c...eractive.com West Rutland (970) 271-8919
15 Ch...ions Par...(47) gogh.jackso...imations.com Mauricetown (353) 270-367C
16 Cha..ics Me...(93) gladys.kase...graphics.com Burlington (012) 448-1396
17/Ch..tion  Wa...103) kathy.gilbert...duction.com Sugar Grove (377) 598-232¢
18 Ch..Iting Ken..58) cicely.namat...nsulting.com Rock Tavern (991) 231-3827
19 Ch...ware Raz...60) eric.small@c...oftware.com Pequannock (136) 825-2070
20 Ch..ions Pug...43) jo.tomjanovi..imations.com Marietta (900) 558-0502
22 Cha..ing S.E..(7) lawrence.lan..iffusing.com Palmyra (198) 972-3061
23 Ch...utics Fer...172) benji.hoffma...reautics.com Westfield (084) 521-1761
\g Livi..118) damon.gabri...training.com SUNY, Stony Brook (043) 145-0875
25 Ch...rtner Cas...52) cathy.weidlin...partner.com FBI (576) 254-845%

(823) 312-4824

Ne..York 12149
Maryland 20788
Vermont 5777

Ne..rsey 8329

Ma_etts 1803

Pen..nia 16350
Ne..York 12575
Ne..rsey 7440

Ne..York 13110
Maryland 21853
Ne..York 14522
Ne..York 14787
Ne..York 11794
Dis..bia 20537

Number

Name |Alpha Cartography Graphics
Address 1 |Jefferson Parkway (95)
Address 2
City |Westfield
State |Pennsylvania

Country [USA

Zip 16950

Telephone (047) 363-9708 Mobile (029) 783-8639
Email |shalom mam@alphacartographygraphics.com

Web Site | www.AlphaCartographyGraphics.com

Contact [Shalom Marr
Discount Rate [0%

Comments [To be more explicit

Paid Payment Date

Logo

Pro Forma

Payment Method

By bank transfer

26 Del..S.A. Ses...(13) sam.lee@del...inesssa.com Basom Ne..York 14013 (247) 674-2722 INV00047 By check
27|Del..ting Ch...191) | messina.par...mputing.com  Calumet Pen..nia 15621  (972) 499-1139 INV00041

28 Del..S.A. Kail..50) cloris.stoltz...elopings.com East Taunton Ma..etts 2718 (429) 656-491C INV00043

29 Del..S.A. Qu..196) jillian.player..taeastsa.com Bronxville Ne..York 10708  (998) 208-554: INV00048 210315 By check

30 Del...S.A. Ma..147) margi.bonal..graphics.com Harrisonville Pen..nia 17228 (388) 102-5283 INV00039

31 Del..ions We...(94) stephanie ja..imations.com Gans Pen..nia (16439 (789) 226-285¢ INV00044 0504156 By bank transfer
32 Del..tion Dor...32) surya.desch..duction.com Rillton Pen..nia 15678  (651) 685-0517 INV00046 19.0316 By bank transfe
33 Del..ices Ply..192) lawrence.sir. ices.com Baldwin Ne..York 11510 (854) 459-238:

34 Del..ling So..107) le.bon@delt...unseling.com Chatham Ma.etts 2633 (262) 949-823;

35 Del...hics Ze...187) ia...raph Cranberry Pen..nia 116319 (841) 329-686¢

Resize:
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cce DA B B S
A Query Al Prit Modue Settings

[} Name Address1 Email City

1 Alpha Ast...nimations Ullman Drive (82)  charlotte.sinclai...lanimations.com
2 Alpha Ba...omputing Lehigh S...are (1090) charlie.weaver@...tcomputing.com Woodbridge
3 Alpha Bu..k-making _ Larchmo...rrace (90) jude.hitchcock..lock-making.com | West Poland
4 Alpha Ca...Graphics Jeff (95) shal @al...hygraphi Westfield

5/Alpha LA. Services
6 Alpha Ne...roduction
7 Alpha No..
8 Bravo Be...Creations

Creations

9 Bravo Col.. teractive
10 Bravo Data S.A.xxx
11/Bravo E: i

Lark Lane (19)
Sheriff Square (197)
W. Northr...uare (63)

Edmunds...are (179)

madsen.amend...phalservices.com

.rkproduction.com

harrelson.elizab...thcreations.com
hereati

alexandra.bell

Broadwa...uare (128)
Colton Road (57)
Poultney...rkway (17)

anne.echo@bra...iainteractive.com
tracey.feldmann@bravodatas.com
br t

12 Bravo East Secretary
13|Charlie Astral Inc.

14 Charlie A...nteractive
C..nimations

Gisel Street (107)
Onyx Street (34)
Industrial...vard (48)
Parkway...Lane (47)

daryl.levey@bra..stsecretary.com
le.furlong@charlieastralinc.com

ioel.parry@charl...interactive.com
gogh jackson@...oanimations.com

North Vassalboro
Ogdensburg
Cornwall On Hudson
Moosic

Durham

Ludlow

New Castle
Richmondville
Hyattsville

West Rutland
Mauricetown

ie Co...Graphics Merrimac Lane (93) iagraphics.com Burlington
17 Charlie C...roducti hingt...are (103) kathy.gilbert@ duct Sugar Grove
18 Charlie G...onsulting Kenmore...uare (58) m Rock Tavern
19| Charlie G...Software Raze Parkway (60) _ eric.small@char...hicsoftware.com Pequannock
20 Charlie L....nimations Pugeot Way (143) jo.tomjanovich@...lanimations.com Marietta
21 Charlie N..k Training Royal Square (97) traci.ament@ch...yorktraining.com Princess Anne
22 Charlie So...Diffusing S. El @) I T Palmyra
23 Charlie T...ureautics _ Fernhill Avenue (172) benji.hoffman@...sbureautics.com Westfield

24 Charlie W...Training
25 Charlie West Partner
26 Delta Business S.A.
27| Delta Co...omputing
28 Delta Dev..ping S.A.
29 Delta East S.A.

30 Delta Graphic S.A.
31 Delta Ma...nimations
32 Delta Ma...roduction
33 Delta Ma...e Services

Livingsto..rive (118)
Cass Road (152)
Sessions..rkway (13)
Chestnut...nue (197)
Kail Court (50)
Queta Court (196)
Masten Court (147)
Weber Drive (94)
Dorothy Drive (132)
Plymouth...nue (192)

damon.gabriel@..tontraining.com
cathyweidlin@c...westpartner.com

SUNY, Stony Brook
FBl

State ZipCode
Delaware 19947
Connecticut 6525
Maine 4201
Pennsylvania 16950
Maine 4962
New York 13669
New York 12520
Pennsylvania 18507
Maine 4222
Vermont 5149
Delaware 19721
New York 12149
Maryland 20788
Vermont 5777
New Jersey 8329
Massachusetts 1803
Pennsylvania 16350
New York 12575
New Jersey 7440
New York 13110
Maryland 21853
New York 14522
New York 14787
New York 1794
District of columbia 20537

sam.lee@deltabusinesssa.com  Basom New York
messina.parnish...ccomputing.com Calumet Pennsylvania
cloris.stoltz@de...evelopings.com | East Taunton Massachusetts
jillian.player@deltaeastsa.com  Bronxville New York
stephanie.jacks...eanimations.com Gans Pennsylvania
surya.deschanel..production.com Rillton Pennsylvania
lawrence sirtis@...meservices.com Baldwin New York

34 Delta Mo...ounseling South Ce...uare (107) le.bon@deltamo...counseling.com

Chatham

Massachusetts

(823) 312-4824
(359) 903-5994
(843) 129-5180

(047) 363-9708
(898) 894-0280
(452) 743-9411

(890) 005-5839
(469) 250-0160
(438) 128-3078
(616) 919-1981

(856) 064-8656
(253) 265-1592
(308) 720-6736
(970) 271-8919

(353) 270-3670
(012) 448-1396
(377) 598-2329
(991) 231-3827

(136) 825-2070
(900) 558-0502
(864) 461-6074
(198) 972-3061

(084) 521-1761

(043) 145-0875
(576) 254-8453
(247) 674-2722
(972) 499-1139
(429) 656-4910
(998) 298-5542
(388) 102-5283
(789) 226-2859
(651) 685-0517
(854) 459-2383
(262) 949-8232

Phone

Name
Address 1
Address 2
City

State
Country
Telephone

Email
Web Site

Contact
Discount Rate

Comments

Number

As you can see above, each column is resized, not just the one far right.

The end user can right click a column, to add or remove columns:

e QA B

add query Al
D Name.

5 .

Address1

Q

Settings

Email

city

1| Alpha Ast...nimations Ullman Drive (82)

chatotte sinca. or ([T town

2 Alpha Ba..omputing  Lehigh S...are (1090) charlieweaver@..tet - Save ridge
3 Alpha Bu..k-making  Larchmo...rrace (90) jude.hitchcock..ock Clear Saved  Oland
4 Alpha Ca...Graphics Jefferson...way (95)  shalom.marr@al..h d
5 Alpha L.A. Services  Lark Lane (19) Address2 fassalboro
6 Alpha Ne..roduction_ Sheriff Square (197) Mobile sburg
7 Alpha No..Creations W. Northr..uare (63) harrelson.elizab...the ~Fax 1ll On Hudson
8| BravolBen Craations)|[EdmundsLare (178) S ste
9 Bravo Col..teractive Broadh (128) ho@b e b
10 Bravo Data SAxxx  ColtonRoad (57)  traceyfeldmann@br oo o o
1 Bravo Ea...nimations_Poultney...rkway (17) corey.morse@br...an stle
Comments
12 Bravo East Secretary Gisel Street (107)  daryllevey@bra..st indville
13 Charlie Astral Inc.  Onyx Street (34) le.furlong@charlieas Cf’“""y Jille
14 Cha AT I e () [ ini D utland
15 Charlie C...nimations Parkway...Lane (47) |gogh.jackson@..oar CUStOMFields oy
16 Charlie Co..Graphics Merrimac Lane (93) gladys.kasem@..bia invoices ton
17 Charlie C...roduction Washingt..are (103) Kathy.gilbert@c...rpr fullAddress Srove
nsulting Kenmore...uare (58) _cicely.namath@..icc ~TotalSales avern
e G..Software Raze Parkway (60)  eric.small@char...hic inyoices_sort  Inock

20 Charlie L...nimations Pugeot Way (143)
21 Charlie N..k Training Royal Square (97)

jo-tomjanovich@...a

customFieldsLB 2

traci.ament@ch...yornuammny.curm riness Anne

22 Charlie So..Diffusing S. Elmwo..venue (7) lawrence.lange...uthdiffusing.com Palmyra

23 Charlie

.ureautics _ Fernhill Avenue (172) benji.hoffman@...sbureautics.com Westfield

24 Charlie W...Training _ Livingsto...rive (118) damon.gabriel@...tontraining.com SUNY, Stony Brook

25 Charlie West Partner Cass Road (152)  cathyweidliin@c...westpartner.com FBI
26 Delta Business S.A. ions..rkway (13) i Basom

27 Delta C ting Chestnut...ue (191) h t Calumet

28 Delta Dev...ping S.A. Kail Court (50) cloris.stoltz@de...evelopings.com | East Taunton
29 Delta East S.A. Queta Court (196) _jillian.player@deltaeastsa.com

30 Delta Graphic S.A.

Masten Court (147)

Bronxville

State ZipCode
Delaware 19947
Connecticut 6525
Maine 4201
Pennsylvania 16950
Maine 4962
New York 13669
New York 12520
Pennsylvania 18507
Maine 4222
Vermont 5149
Delaware 19721
New York 12149
Maryland 20788
Vermont 5777
New Jersey 8329
Massachusetts 1803
Pennsylvania 16350
New York 12575
New Jersey 7440
New York 13110
Maryland 21853
New York 14522
New York 14787
New York 1794
District of columbia 20537

New York
Pennsylvania
Massachusetts
New York

31 Delta Ma.
32 Delta Ma.

nimations Weber Drive (94)
~roduction Dorothy Drive (132)

stephanie.jacks...eanimations.com Gans
surya.deschanel..production.com Rillton

This list also allows to save the current display,

33 Delta Ma...e Services Plymouth...nue (192) lawrence.sirtis@...meservices.com Baldwin
34 Delta Mo...ounseling South Ce...uare (107) le.bon@deltamo...counseling.com Chatham

Pennsylvania
Pennsylvania
New York
Massachusetts

(823) 312-4824
(359) 903-5994
(843) 129-5180

(047) 363-9708
(898) 894-0280
(452) 743-9411

(890) 005-5839
(469) 250-0160
(438) 128-3078
(616) 919-1981

(856) 064-8656
(253) 265-1592
(308) 720-6736
(970) 271-8919

(353) 270-3670
(012) 448-1396
(377) 598-2329
(991) 231-3827

(136) 825-2070
(900) 558-0502
(864) 461-6074
(198) 972-3061

(084) 521-1761

(043) 145-0875
(576) 254-8453
(247) 674-2722
(972) 499-1139
(429) 656-4910
(998) 298-5542
(388) 102-5283
(789) 226-2859
(651) 685-0517
(854) 459-2383
(262) 949-8232

Phone

Name
Address 1
Address 2
City

State

Country

Telephone
Email
site

Contact
Discount Rate

Comments

Number

Date

Date

Subtotal

Subtotal

columns (giving more space and so priority to a column in relation to all other columns), this

remembers also rearranged columns, the end user can drag&drop columns in another order.

The displayed field list does not only cover “real” fields, it also includes aliases (which are

typical fields from related tables) and computed attributes.

including added or removed columns, resized
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Installation

From the invoice example application, copy the class “ORDA_Listbox”. Also copy the project

method “ORDA_Listbox_method”, which is used as callback jobs such as double click

handling. You can use it as sample to extract code. If you also use the toolbar class, you might
want to use most of it as starting base.

Then create a project form and a list box object.

For the list box object set these properties:

«p Listbox

All Themes

~ Objects
Type
Object Name
Collection or entity selection
Data Source
CSS Class
v List Box
Number of Columns
Number of Locked Columns
Number of Static Columns
Selection Mode
~ Headers
Display Headers
Height
~ Footers
Display Footers
~ Gridlines
Horizontal Line Color
Vertical Line Color
~ Hierarchy
Variable 1
Variable 2
Variable 3
Variable 4
Variable 5
Variable 6
Variable 7
Variable 8
Variable 9
Variable 10
~ Data Source
Current item
Current item position
Selected Items
+ Coordinates & Sizing
Left

All Themes

Assign Form.listbox as source and set Form.SelectedElement, Form.SelectedPosition and
Form.Selection as Data Source. The 3 last one are only needed in combination with the

Action Geometry Value Look

List Box
Listbox
Form.listbox

Collection or entity selection

0
0
0
Multiple

1

Automatic

Automatic

Form.SelectedElement
Form.SelectedPosition

Form.Selection

1

Specific

lines

preview area, which will be covered in the 3rd part of this series.
As Form Method add events for On Load:

Form.ORDA_listbox:=cs.ORDA_Listbox.new(ds.CLIENTS) // adapt to your default table to start with
Form.ORDA_listbox.load()
Form.ORDA_listbox.setInputForm()

And an event for On Resize:

: (Form event code=0n Resize)
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‘ Form.ORDA_listbox.resize()

You might want to look in the project form ORDAListbox and its form method from the
example 4D Invoices as reference.

Finally, you need an object method for the list box, which handles header right click and -
optional — double click of a line.

Open the object method from the example 4D Invoice (Form ORDAListbox, object Listbox).
You can take it as it is, unchanged.

The first part handles header right click, which you properly will use as it is. The part for the
event On Selection Change is only required if you use the preview area as well (3rd part of tech
note series). The part for “On Double Clicked”) can be either used or rewritten, to respond to a
double click...

Part 2 - Preview Mode

Many business application shows a list of records and open on double click a new window for
edit mode. In a single window application, a simple click on a record displays directly the
details in a preview area. This way the end user can quickly browse through records in the list,
and receive details with a click. If the user modified something, a click on another record opens
an “do you want to save your changes” dialog. As the concept uses optimistic locking it is very
efficient.

A double click on a record opens a new window, to allow multi window mode.
Most end users already know this working concept from Microsoft Outlook, making it easy to
introduce in business organizations.

e DRE XA ST

Del: 19947  (823) 312-4824
6525 (359) 903-599¢
aine |a291 |(843) 120-5180 Name |Alpha Cartography Graphics
en.nia 16550 (047 363-5704
Maine 4962 (898) 894-028(
Ne..York 13669 (452) 743-9411
Ne...York 12620  (890) 005-583¢
Pen..nia 18507  (469) 250-016¢
Maine 4222 (438) 128-3078
Vermont it 5149 (616) 919-1981
Delaware 19721 (856) 064-865¢
Ne...York 12149 (253) 265-1592

~(34) lefi 9@c.. rat le Maryland 20788  (308) 720-673€
.ctive Ind...(48) joel.parry@c. Vermont t 6777 (970) 271-8919

= j Ne..rsey 8329 (353) 270-367C
Ma...etts 1803 (012) 448-1396 Disc
Pen..nia 16350  (377) 598-232¢
Ne...York 12576 (991) 231-3827
Ne..rsey 7440 (136) 825-2070
Ne...York 13110 (900) 558-050:
Maryland 21853  (864) 461-6074
Ne..York 14522  (198) 972-3061
Ne...York 14787 (084) 521-1761
Ne...York 11794 (043) 145-087%

Jefferson Parkway (95)

Westfield

State |Pennsylvania Zip 16950
Country [USA

Mobile (029) 783-8639

Subtotal  Paid Payment Date  Payment Method Pro Forma

Dis..bia 20537  (576) 254-845¢
Ne..York 14013 (247) 674-2722
(972) 499-1139
(429) 656-291C
(998) 208-554:
(388) 102-5283
(789) 226-285¢
Pen..nia 16678  (651) 685-0517
Ne..York 11510 (854) 459-238¢
Ma..etts 2633 (262) 949-823;
Pen._nia 16319 (841) 329-686¢

Total Sales 8375.3

The concept is easy to implement in existing applications.
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Using the classes from part one and two of the technical notes series it is easy to enhance 4D
applications written many years ago, even if they still work in classic language mode. New
code is required only for this single window. For the preview area, you need to create a form
for each table using ORDA concepts, while keeping all other forms (and code) unchanged. To
ease coding usually it makes sense to focus on simple, easy to recode parts, keeping more
complex parts in the previous form. The end user can do the usual daily work in the preview
area, needing to double click only for rarely used parts.

Installation

The concept is based on a window, showing a list box and a preview part. This can be done
very generic, one list box for all tables and using one form per table, displaying it using a sub
form in the preview area.

The list box class of part two of the technical note ease this work a lot, so we advise to use it.
But you can also use your own list box code and just follow the concept. Using the button
toolbar is optional, if your application already has another approach to avoid or minimize menu
bar usage (for Windows SDI mode).

Form content

Open project form ORDAListbox from the example application to have a deeper view.

There are several parts to notice

eoe i Form: ORDAListbox

o [x|Z® @ oghod| .00, WL | D) e | g e DR R’

S+0fllve @ BEEHE
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At the top, very left and very right, are the standard Mac/Windows window title bar buttons,
which we handle ourselves, as we hide the standard window title bar. Depending on the
current platform, either the Mac or the Windows buttons are displayed.

On upper left is a sub form, which uses a dynamic created form through the toolbar class, to
display and handle dynamically the toolbar.

The lower left is a generic list box, filled by code on load and updated when the displayed table
changes.

The right part is another sub form, used to display a preview form. Whenever the selected table
(also displayed in the list box) changes, another form is applied to the sub form.

Finally there are (hidden) 4 buttons at the bottom, to respond to standard system shortcuts,
such as control-c, to respond to edit features, as there is no menu bar displayed.

All communications between these parts goes through the Form object.

As described in the 2" part of the technical notes series, the list box requires some data
sources to be set:

+ Data Source
Current item Form.SelectedElement
Current item position Form.SelectedPosition
Selected Items Form.Selection

Those are used in the list box code, to respond to on selection or double click events.

The sub form on the right requires to have an assigned expression of type object:

+ Objects
Type Subform
Object Name preview
Variable or Expression Form.preview
Expression Type Object
CSS Class

This allows us to pass the current selected entity.

We do not directly use Form.SelectedElement, so we can use additional properties inside the
sub form container.

On Selection Change

The event On Selection Change is the main element. It is called when the form is opened
(without an element selected), and every time the selection change, either because the user
clicks a record, or other records are displayed

The trick here is that we need to care about the previously selected record, not only the current
one. When the selection is changed, for whatever reason, we need to check with the previously
selected record was modified, to ask the user if changes should be saved.

So when a selection change event happens, we check if there was a previously selected
record. If yes, check if it was changed. If yes, ask the user if the changes should be saved. And
if yes, try to save it, with auto merge option. If that fails, ask the user what to do, by example
to wait. When wait, we need to select the previously selected position — which means we need
to store these as well.

17




In any case we need to remember the current element and position and execute inside the sub
form a method to initialize displayed data. In the invoice example, when displaying client data
we hide or show custom data list box or for invoices set some fields to enterable or not.
Classic applications often calculate data to display in variables, more modern ones are
assigning those directly as expression to variables or use computed attributes.

As explained, the code displayed here is more an example or base for your own development.

($event.code=0n Selection Change)
If (Form.preview.data#Null)

If (Form.preview.data.touched())
C_COLLECTION($touchedAttributes)
$touchedAttributes:=Form.preview.data.touchedAttributes()
var $check : Boolean:=True

If ($check)
CONFIRM(Get localized string('SaveChanges"))
If (0K=1)
C_OBJECT($status)
$status:=Form.preview.data.save(dk auto merge)
Case of
: ($status.success)
// nothing all fine
($status.status=dk status automerge failed)
ALERT(Get localized string("SomebodyElseChanged"))
($status.status=dk status locked)
var $user : Text:=$status.lockInfo.user_name+"/"+
$status. lockInfo.host_name+"/"+$status. lockInfo.task_name
CONFIRM(Get localized string("RecordLockedFrom")+$user;
Get localized string("LockedwWait");
Get localized string('"LockedCancel"))
If (0K=1)
LISTBOX SELECT ROW(x; "Listbox"; Num(Form.preview.Position);
1k replace selection)
Form.SelectedElement:=Form.preview.data

Else
End if
End case
End if
End if
End if

End if

Form.preview.data:=Form.SelectedElement
Form.preview.Position:=Form.SelectedPosition

EXECUTE METHOD IN SUBFORM("preview"; Formula(ORDA_Listbox_Method("preview")))

Note: it is important to execute the initialization code using EXECUTE METHOD IN SUBFORM,
to run in the right form context.

Preview Form - Example

To create the preview form, we duplicated an old input form for a table, just renamed them
from Input to “Input_ORDA”.

When you compare both, you will notice:
- Data source of each field is changed, like from [CLIENTS]Name to Form.data.Name

- Navigation and OK/Cancel buttons are removed (no need, to navigate or accept just
use the list box)
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- Buttons to Add/Delete an invoice are removed (example of rarely used, but more
complicated features, so avoided to migrate).

How many features you need to migrate from classic to ORDA depends of the workflow of your
end users. In our scenario, we expect them to work a lot with clients, need contact data, need
details, check for existence, much more often than creating a new invoice through the
customer form.

This is just an example, in this case it would not even be difficult to handle these two buttons,
we just selected them as show case.

> @ Si Form: [CLIENTS]Input_ORDA

Y |Z® 0ol L, L fn )| e |2 e, IR ©

[ )
Y

Logo

Name Form.data.Name Form.data.Logo

Address 1 [Form.data.Address1

Address 2 |Form.data.Address2

City [Form.data City
State |Form.data.State Zip [Form.data.ZipCode

Telephone |Form.data Phone Mobile [Form.data Mobile This.name Thiswalue

Email [Form data Email

Web Site |Form.data. WebSite

J
J
J
J
J
Country |Form.data.Country ]
J
J
J
J

Contact |Form.data.Contact

Discount Rate |Form.data DiscountRate

Comments |Form.data. Comments

B[+ol)se8BENEv

Number Date Subtotal  Paid Payment Date  Payment Method Pro Forma
This.nvoiceN  This.Date This.Subtotal This.Paid This.PaymentDate This.PaymentMethod his.ProForm

"Footer!"  2sSubtotalLabel iSubtotalAll_cur "Footerd" "Footer5"

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

19



100

LN S Form: [CLIENTS]Input
= T00% - o ——
D xEZ® O op00l w00 L [ D) % | € e, (R
=il 0
(7]
= o
= ll. .l‘l ) o ° ° ° o 9 50
M First Previous Next Last Delete Cancel Validate
=: Logo

Name |[CLIENTS]Name [CLIENTS]Logo

[CLIENTS]Address1 150
2 |[CLIENTS]Address2

City [[CLIENTS]City 200

= State |[CLIENTS]State Zip [[CLIENTS]ZipCode

O Country [[CLIENTS]Country 250
g Telephone [[CLIENTS]Phone Mobile [[CLIENTS]Mobile (3

Email [[CLIENTS]Email

300

Neb Site |[CLIENTS]WebSite
350

400

nents |[CLIENTS]Comments

450

500
Rumber Date Subtotal  Paid Payment Date  Payment Method Profoma &
[INVOICES]in [IN oict AVOICES]Pa VOICES] D (INVOIC! DICES]ProF: Lo
@ A
600

Lo
Delete

550

650

"Footerl"  :sSubtotalLabel iSubtotalAll_cur "Footer4" "Footer5" infolnvoices “Footer2' 750

L0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 108 |

On Double Clicked

The event On Double Clicked in handled in the example application as event to open a new
process to modify the record, using Classic Language. This is not to recommend classic, it is
as example how to modernize your existing, classic application, with ORDA, without rewriting
all. The main window handles usually most of end users work, while requiring a small amount
of work to recode. For new development or refactoring of course we recommend to rewrite
input forms to ORDA as well.

User benefit of rewrite

Rewriting an application is a lot of work, so the main question — why? What'’s the benefit?

The most obvious reason is to modernize the interface. SDI application, single window mode,
Outlook experience — or simply creating an interface as customers are used from web
applications, where double clicking a record is strange, while they are used to just click a
record to modify it.

This leads to user experience. Often users are searching visually for a record. Using a search
feature to reduce the amount of records, but then click through, as they are not sure about the
correct user or invoice, so they look for details to identify them.

The classic mode, with a double click on each, check, close the window and double click the
next one, is neither fast for the user — nor for the system (it produces high traffic and server
load just to start/close new processes). Doing this job in a single window, just browsing
through the list, speeds up the job drastically.
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And so we come to a 3" reason, reducing network traffic and server load. Of course this has
high impact in larger companies with many users, reducing network traffic is a key feature in
today’s life, users working remotely, such as in home office. While internet connections
become faster every year, latency times, the time a network packet needs to be send to the
server and answered, is often one hundred times slower compared to direct Ethernet
connections.

To compare the two ways to work, let’s open once the old way, by executing method
Clients_Manage, and record all network operations and once the new way, by executing
Start_ ORDAWindow.

To do so, we start 4D Server and connect 4D as remote running on the same computer. On
Server, in maintenance window, click Start request log before executing the method.

Then we just need to sum bytes in/out and count number of packages to directly compare
both ways.

Both display a list of clients, in classic mode double click 3 records (open, close, open, close
and so on), in ORDA mode just click once to display in preview.

The logfile 4ADRequestsLogServer_1.txt lists every transferred packet, with bytes in and out.
In classic mode this transfers 11 kbyte out, 14 kbytes in, using 124 packets.
In ORDA mode, it transfers 92 kbyte out, 6 kbyte in, using 50 packets.

This raises the question, why does ORDA transfer so much more bytes, shouldn’t it be less?
ORDA tries to group data, to send more in a single packet, to speed up slow networks. Even
through the internet, bandwidth is usually high, allowing to send many data, while sending a
single packet is slow.

So when the first set of records are requested, ORDA sends a larger chunk upfront, more than
displayed and handles that as local cache. This drastically speed up network operations,
especially with slower networks.

You can easily double check this. In the same log folder is a file named ORDARequests_1.json,
listing every single ORDA packet, including the content. So you can easily see, which requests
produce which answer.

Thanks to the grouping, there are less packets exchanged, and as more clicks/double clicks
we would do, as bigger the difference, as better the result for ORDA.

The ORDARequests.json log file allows us to optimize the transfer even more.

Here an example:
{

"url": "rest/CLIENTS/calcWindowTitle?$method='entityset'&$methodKind="'dataclass'",
"body": [{
" ENTITIES": true,
" DATASET": "109E4099080F438997081ED4B044F8B8"
Iy
"systemUserName": "Thomas",
"userName": "Designer",
"machineName": "Thomas Air ARM",
"taskID": 5,
"taskName": "P_2",
"startTime": "2024-09-30T14:04:30.518",
"response": {
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"status": 200,

"body": {
"result": "200 Clients of 200"
}
}I
"ipAddress": "::ffff:192.168.0.80",
"sequenceNumber": 2165,

"duration": 151

We could question ourself if we need to contact the server to calculate this string. As we have
all informations locally, we could run the code locally. When creating ORDA class functions, we
simply need to set the keyword “local” before “Function” in the function definition — and we
saved another packet exchange with the server.

This is just an example how logs can help to optimize the code to speedup usage in slow
networks.

To learn more about ORDA logging and performance optimizations

https://blog.4d.com/logging-orda-calls-on-the-server/

https://blog.4d.com/orda-optimize-performance-with-full-control-over-rest-requests/

https://blog.4d.com/orda-rest-request-optimization-step-by-step-a-demo/

Conclusion

For a modern user interface a button toolbar is a key element. Adapting that to different screen
widths automatically, to support different monitors or allow users to resize windows, improves
user experience. Allowing the end user to adapt the button toolbar to their personal workflow
increase the acceptance and user satisfaction. The here introduced classes drastically help to
implement such a toolbar in your application, while keeping code control and not becoming
depending of a complex framework.

While many applications are using a list box as central user element, most miss to offer to
customize which fields to display, to change the order or to change the default width of a
column. Using a generic class automate all this needs, making it very simply to offer this
functionality as standard feature in an application.

Switching from the Output/Input window approach to a single window helps to speed up many
end user work flows, it reduces server load and requires less network resources or exchanges,
in total, a good choice for a modernized user interface.
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