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Visual Programming Languages (VPLs):

* Uses more than one dimension. |

.

* Interaction with graphical elements.

__,_,;;j_@L

Visual representations: | R =

HEl

« Diagrammatic | [ bt e T el

* |conic

v : e
* Form-based I ERETN g

ety %
5y @
* Block-based N

* Hybrid

The LabView VPL.
Problems: Larger than the text, Maze of wires, etc.
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- PR~ PEdt- “§- Tutorials g Debug e [ [ ]
- I =% TestEnvision
=]
A
% % anotherMethod g

System.out.println{"Hello World") System.out.println("Hello From another method")
Olint x « Jx=T0lf——
System.out.printinx )

P x=3

a System.out.printin{"Three")
o= : OO0 =
@ B Qs DL oGECHEOLES AW onm I i
(A): The Scratch Visual Programming Language. (B): The Envision Visual Programming System.
e Drag-and-drop. * Fast interactions (Keyboard).
* No fast interactions (keyboard). * Not a Self-hosting VPL.
* No time dimension. * Developed using C++.
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OPEN SOURCE

Features: EXCELLENCE
SOURCEFORGE

1. General-Purpose.

B start.35F - PWCT - a3 ]
File Edit Data Code WVete DomainTree Goal Tansporter Package Tools Help
2, DeVEIOped at KSU . D@ E 7 & | & Veuslbrogamminglanguage HarbourPHICT - Mews: PWCT2.0 (Source Code - MIT License)for Windows/Linu/mac0S

Goal Designer

Active Goal : | Main - Syntax Directed Editor Steps Colors VPL Compiler

3. Many programming languages. [Swat] swcoss [ [R] 2 [ % | & | W | mermeuon |

O |l# Start Point (NOT STEP)
& ||e— 8 The First Step
. i = - : e !
4. Graphlcal Code Replacement method- = 5 Eéeﬂne New Window ( win1 ), Title : "Welcome to PWCT"
- =0 B welcome to PwCT = o X
v &—@
: =--@ Define Label ( Ibl1 ), Caption : "Welcome to PWCT"
o
f -3 Label Properties
E &3 Define New Button ( btn1 ) , Caption : "Close Window" Welcome to PWCT
Ox

LI m Itatlons ‘ = Event: ON CLICK : Action myclose() ose Yindow

= Button Properties
o End Of Window
-3 Activate window
&--§ Procedures
=3 Define Procedure MyClose

- o ISRl

i -~-8 win1.Release( )
O End of Procedure

e Windows Product.

* No Translations.

Component  Define New Window Domain | HarbourPWCT | UserInterface | GUI Application | Windows £5 Close

* Developed using VFP. rots o

The PWCT visual programming language.
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Existing general-purpose visual programming languages, such as Envision and
PWCT, have limitations that reduce their effectiveness in application development.
Furthermore, there is no practical evidence of their use in developing large or
complex low-level systems, such as the creation of a new textual programming
language. Also, improving them requires textual programming.
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e Success of many domain-specific VPLs. PN it s o Coog i i s
TIOBE
(i et s Products v Quality Models ~ Markets m

May 2024 n, Programming Language

* The necessity of being able to import/export textual code. * ‘ ;
3 2 v @ ¢ 971% 027%

 Designing a new textual programming language for tools “ ‘ -
development will help many similar projects in their mission. : . S

8 7 v @ Visual Basic 262% +0.61%

. . . . 9 1" ~ @ Delphi/Object Pascal 2.20% +1.05%

* No popular programming language is developed in Middle East. . .

TIOBE Index.
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* Using visual programming to develop/maintain a Compiler/Virtual Machine for many years.

e Dynamic language (lightweight implementation, rich features, Desktop/WebAsm/Microcontrollers/etc).
* Novel features that can extend the OOP paradigm (Develop DSL resemble CSS/Supernova).

* The research prototype PWCT2 (lower storage requirements, better performance, etc.).

e VVPL that supports Ring language (394 visual components).

e Textual-to-visual code conversion tool (enables a self-hosting VPL based on Ring).

e Testing the feasibility of using the Ring language in the development of PWCT2.

¢ Arabic Translation for the PWCT2 Environment/Components.

Problem Statement & Motivation & Contributions n
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Lightweight and Embeddable Lua, Squirrel, Wren, etc.
'ghtwelght an i =G FEEHS AR Block-based Scratch, Snap!, etc.

Comes with Ready-to-Use Libraries Tcl, Perl, Python, etc.
. ) Diagrammatic Tersus, RAPTOR, etc.
Support creating Embedded DSLs Lisp, Ruby, etc.
Comes with Powerful IDEs Smalltalk, Visual FoxPro, etc. “ Kodu, Limnor, etc.

ting Non-English t Supernova, Citrine, etc.
Supporting Non-English Syntax up \Y% Itri Form-based and

Forms/3, FAR, etc.
Domain-specific dynamic languages R, xBase, etc. spreadsheet-based

Concurrency-oriented design Erlang, Elixir, etc. . o .
y g 9 Domain-specific Blueprints, Pure Data, etc.
Comes with a focus on Performance Julia, Mojo, etc.
Other implementations MicroPython, mRuby, etc. General-purpose PWCT, Envision, etc.
(A) Dynamic TPLs. (B) VPLs

Literature Review
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v v X v

: v v

* Most of the dynamic languages / ’ ’ : : N
are developed using textual v : : X v v

; v v v x x v
programming. v v v v v v

v v y v x v

_ _ . v v v x v

* Few studies about developing a v v v x v
language with lightweight * , y y . y
implementation and rich | o R v : v : v

. v v

features. : : : : v v

x x x v v v

_ v x x v v v

* Few languages provides support x x x x x v
: v v v v x v

for translation. “ “ « « “ y

x x x x v v

x x x x x v

* Embedded DSLs doesn’t resemble v y v V y v
external DSLs like | we B v v v X v

: v v x x v

CSS/SQL/Supernova/xBase. : : : X X v

v . . x x v

v x x x x x

x v x x x x

x x v x x

X
Literature Review ﬂ
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* Few studies about using VPLs in Criteria m Envision PWCT | Proposed VPL (PWCT2)
large/complex system projects.

v X v v \ v

v x v v x v

« Many GPVPLs are no longer v x v x x v
under active development. * v X X v v
| Autorun [N v x x X >

x x y x x v

* No Self-hosting GPVPL. X X % % X v

. . Implementation using

* Importing textual code is not Rine X X X X X \
common/complete in  most X X X X X \

x x : x x v

VPLs. x y x y y y

v x x P y v

* Envision support for interactive \ X X X X v
visualization is limited. The X X X X N v
Time Machine in PWCT doesn’t x x N v v
support the Auto-Run feature. v X X X X X

x v v v X X

Literature Review
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1- Implementation
using Visual
9- IDE & Form Programming

Il
“ .

QE'E'GL weagna [D m
Allegro  SDL ﬁ

fapeche OpensSL curl/  @iow

B ooec 'SQI ite M,_,qr‘f} m.a. o

Tools Layer

Designer

Batteries Included Layer

8- Desktop, Web,
WebAssembly, 3- Lightweight Binding Generator
The key features of the

and and Embeddable

Microcontrollers proposed dynamic
programming language Language Layer

4- Direct support

‘ Visual Implementation ‘ System State Scanner
for Classes and

Object-Oriented Code/ByteCode File Handler Parser

Concepts Generated Code (ANSI C)
& Support 5- Syntax Code/ByteCode String Handler Code Generator Built-in Functions
forembedded Flexibility & -
DSLs similar Non-English Build Scripts
to external Syntax
ones ‘ Automated Tests ‘
I Common Data Structures . Memory Pool l Utility Functions I

(A) The key features of the proposed dynamic
language and environment. (B) The proposed system architecture.

Materials & Proposed Methods
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B g smesst - Pt - o
Typedef struct List Defne Stustre bwm r@ g
Hoee ] Goal Designer
. Neme List AcweGoal: |Wam  ~  SmaDrecedEoor | StepsColers | VPLCompier
o Stl’UGt |temS * pFlrSt sepCote ® & | L B @ | A TheTmeuscnne J
® struct Items * pLast B g » ® T ey c1ass ( Parser “pParser) e —
. . . & P FLE(CPWCT CALLF
= unSIQnEd lnt nSIZ& a =8 Statement --> Class Identifier [ From[:|< |dentifier ] Call Function
3 unsigned int nNextltem Sinqleton Cache : B : II: rgtga_rfzr;ir_lskevword(pF’arser,K_CLASS) ftion L orsor_nextoken
s o Pt Parser
o _struct ltems * pLastitem ! = RING, PARBER.IGNORENEWLINE o
=@ struct ltem ** pltemsArray = « B IF ring_parser_isidentifier(pParser)
@2 Else o] cace
@ struct HashTable * pHaShTable - ok Slat::emEe:?-c-]tIEﬁt:tl\z:vr\‘ETnc\Def Identifier [PARALIST]
=] StI‘UCt L|StB|OCkS * pBIOCkS &8 Statement --> Package |dentifier { '." Identifier }
=8 Statement --> Private
a8 Garbage CO”ECTOI’ Data © Return ring_parser_stmt(pParser)
. o End of Function ring_parser_class
a LlStGCData VGC =8 int ring_parser_stmt ( Parser *pParser )
H w3 intring parser paralist ( Parser *pParser )
= End of struct ( List ) — T o
o

(A) The List structure (Singleton cache). (B) The Ring language grammar.

= @ Typedef union Register o
= &8 Typedef struct ByteCode
=

For Befler Performance e Single-pass compiler and optional modules.

Case ICO_PUSHP

& ..

Case ICO_INCP

=
=]
= unsigned int nOPCode: 8 s« 2 Case ICO_PUSHPV . . . . -
> unsigned int IFlagReg: 1 + = Case ICOINCJUMP * Optimized Ring Lists (Use C structures for critical features).
= unsigned int IFlagReg2: 1 @@ Case ICO_INCPJUMP
= unsigned int ILiteral: 1 w2 Case ICO_LOADFUNCP
= unsigned int IlUnused: 1 = @ Case ICO_PUSHPLOCAL . . H H
= unsigned int nReg1Type: 2 ) © Case ICO_PUSHARG e Storing bytecode in a single continuous memory block.
= unsigned int nReg2Type: 2 w = Case ICO_INCLPJUMP
= unsigned int nSmallintReg: 16 =5 Case ICO_INCPJUMPSTEP1
= unsigned int nintReg: 32 w3 Case ICO_INCLPJUMPSTEP1 H
= Registor aReG[RING VM_BC_TEMS_COUNT| |+ = Gase ICO_LEN * Writable long-byte code format.
(=]

= End of struct (Instances : ByteCode )

&

Case ICO_SETOPCODE

=@ Typedef struct CFunction @2 Case |ICO_CHECKBRACEMETHOD L. .
R ienepriit vt [~ [vCatehDone * Avoiding the use of a global interpreter lock (No GIL).

(C) Developing Ring Virtual Machine using PWCT.

Materials & Proposed Methods m
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Terminal User Interface (TUI) ConsoleColors and RogueUtil 2

Network and Security LibCurl, Libuv, and OpenSSL 3

C Compiler Platform/OS (Target)

Watcom C/C++ MS-DOS
. . ) i Web Servers HTTPLib and Apache Web Server 2
Microsoft Visual C/C++ Microsoft Windows

macOS

Android-clang Android Games & multi-media Allegro, LibSDL, RayLib and Tilengine 4

OpenGL, FreeGLUT and Stbimage 3
GNU ARM embedded -
. Raspberry Pi Pico
toolchain Graphical User Interface (GUI) Qt, Libui, and NAppGUI 3

(4) C/C++ Compilers MiniZip, PDFGen and CISON 3

SDK for Specific Platforms Android SDK and Raspberry Pi Pico SDK 2

Materials & Proposed Methods n (B) C/C++ Libraries




Materials & Proposed Methods

King Saud University

B [ TrvRing Online ® I

-

& ] (a1 %] https://ring-lang.github.io/web,/tryringonline/project. htm m = @& 9O & Gy - ﬁ
Font Size: 16 - Style: Black Sample Change Keywords (Arabic Syntax) - Output Clear (Output)
Source Code Clear (Code) » Run lizo oSs L> ey Yol
Syt o5 ... illad o

233 law + "lize o5 L 405 Yal" gulol
Translation

This Arabic syntax creates a program oz law + "1 jac o5 .. dlas o sl
that prompts the user for their age and sasdl 5ol
delivers a message based on the input

Welcome!

axll £ 0 = yasll Please, may I ask how old you are? ‘
10 > anll oJ . N
.LJ.\J)lm.u + "u|_9_Lw 10 e Jsl \;JJ_g_C" E:Jal Age 1s greater than or L"l-||_J|-l| to 30 years.
30 > asll Ll
3032k + "Lols 30 Go sl lsiw 10 Soluss 5l o ST ras” bl
lslas
w37 3law + “lole 30 sgluw sl o uST asnll” pulol
plos

Arabic syntax within a WebAssembly application developed using Ring.

Materials & Proposed Methods m
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Usage (Ring Code ____output ___

new DSL { class DSL
nSum = © lastvalue
200 stop = False important aImportant = []
400 |mp°rtant func getStop() stop = True
func getImportant() if !stop alImportant + lastvalue end
func braceExprEval(value) if Istop nsum += value end lastvalue = value
50 func braceEnd() ? "Sum: "+nSum ? "Important: " ? alImportant
Sum: 1520
Important
I m po rta nt- PRINT-STATEMENTS 3
60 ’ ADD ITEM 1
400 IF-STATEMENTS 2
'|0 20 30 600 ASSIGNMENTS 6
METHODS a
405060  Stop v ' 5
CLASSES 1 | ‘ ‘ ‘ ‘
70 80 90 |
OPERATORS 7
I I I I
800 Important S . . . 4
0 1 2 3 4 5 6 7 8
(4) Using the DSL class (B) Ring code to implement a simple domain-specific language.

Materials & Proposed Methods m
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load "circuit.ring"

Name
Computerl Acceptable SWITCH PIN = 14
Computer2 Acceptable LED PIﬁ o
Computer3 -
B AccepaiePrcs func main
class PickPrice from DSL
Acceptable func getAcceptable() getImportant() ﬁ% Circuit { TTTIRTTIT
func braceEnd LED | o
load "guilib.ring’ ) Pin = PICO_DEFAULT LED_PIN
import System.GUI Blink = True
app = new App { i
win = new Window() { L
setWindowTitle("Acceptable Prices")
resize(400,200) setWinIcon(self,"bestprice.png") LEDSwitch |
list = new ListWidget(win) { addList(Sort(this.aImportant)) } . Pin = SWITCH_PIN
setLayout( new VBoxLayout() { addWidget(list) } ) LED
show() Pin = LED_PIN

) Blink = True
exec()

} Delay =3

func braceError

25 class DSL

(A) Extending our DSL using inheritance and the GUI library. (B) Using Declarative Style in Ring for
Raspberry Pi Pico programming.

Materials & Proposed Methods
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(1)
Implementation

(9) Using Ring
Cross-Platform

Language
and Faster

Use » Applications
Cases ¢ 2D Games

Implementation

€:)) -
Self-Hosting ()

‘Time Dimension . :
Et:i;fni:it and Auto-Run PWCT e Visual Programming
PWCT2 , ‘ « Ring to PWCT
| Environment « File System

(4)
Rich Colors and
Customization * Tools
. e Libraries
W (%) Ring Language ‘  Virtual Machine
Enhanced Rich Comments !
Form Designer using Text, 1 Compller
for GUI Apps Lines, Images,
and HTML

(B) The proposed self-hosting visual programming language architecture.

(A) The key features of the proposed visual
programming language.
Materials & Proposed Methods
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U
PWCTZ Use Cases
Visual ﬁaguarml!ng
7 = o T T
B L W g n Environment 2649
VR 2 n General Functions 9 524 122
,[ | | - 1 . u Translation 3 584 20
Goal Designer | 3 l | f Ring Tools
‘. Steps Tree Editor il Translation I General Funcliuns—l | | Foem Designer | Rmé T e pa.;;_;em.;g'a ——"|r RingZE)(E_i Goal DeSig ner 27 4908 1473
/)_. t\-\ —_ — | L i i £ J
|( 1 | L‘ .' H Components Browser 5 8876 70
_l X “‘“@"ﬂ“:—i | [ 5 n VPL Components 185 57,612 7167
| Time Macl'E i | e | o ——— 1 e Sy;t::;a:i?e:'\sual
4 ] | 7/ Component Parent Classes 3 739 283
L Interaction Fages | I_-RingPW'CT VPL Components JI p\’; to Ring Cmverle_(_.
‘ | n Form Designer 52 9487 312
T —l—..‘ ﬂg_l_anguage_‘
Component Parent Classes Compiler
- = T File System 6 368 415
FEETE] m Tools 59 6484 546

(B) System Modules.
(A) The PWCT2 system developed using the Ring programming language.

Materials & Proposed Methods a
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General
Console
Control Structures
Variables and Operators
Functions

Program Structure
Lists
Strings
Date and Time
Check Data Type
Math

Files

System

—l

Dynamic Code
Database

Security and Internet Functions
17 Object-Oriented Programming

Functional Programming

Reflection
Standard Library

Web Library

LibCurl Library
GUI

6
4
13
17

88

| _pomain | Components | Example |

Quick Start
Print Text
For-In Loop
Assignment
Define Function

Load Source File
New Empty List
Get String Length
Add Days
Check Character
Math Functions

Read File to String

Get System Variable

Eval
ODBC Connect

Download

Define Class

Anonymous Function

Globals Info
Stack Class

WL WebPage Class

LibCurl Easy Init
Window Class

B Programming Without Coding Technology

File Edit View Program Tools Distribute Games Help

Ui A B W v W venee:

Components Srowser
search

Components Tree
“ RingPWCT
& General
«@ Comments
& Header
& New Line
“ Image
@ Comment
@ Templates
& Basic Program
& Quick Start
w Console
< Get Input
“ Get Character
@ Get Characters
& Control Structures
« The If Statement
“ If
« Else
@ Else If
© The Switch Statement
“ Switch
“ Case
w Else (Other)
% For Loop
@ For In Loop
@ While Loop

Components Browser | Project Files

File Saved and the source code is generated!

Ag=2ulloldl s
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— o x
- W v
B8 C/LearnPWCT2/Introduction.pavet BA® Output Window o
5 weincCis & Hello, world:
Witoma w icT2
JH = Poin ‘ e
“~ Start c", t Text : [Hello, World! )
x [TheBEtoter
¥ i Expression
* . - - Type :
X Print Hello, World! (New Line)
Print Welcome to PWCT2 (New Line)l
r |Functions 7 New Line
f ICIasses @ Again w0k $Close
~
=N
7 Text : Welcome to PWCT2 )
Expression
Type:
¥ New Line
@ Again @ 0k & Close
Form Desgner | €3/l eamPWCT2/Tntroduction pwet Input 2 sed | @

(B) PWCTZ2 uses a main window and dock-able windows.

Materials & Proposed Methods  (A) Visual Components. a
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ﬂ Step Type Description
, . The program root (one for
e Start Point . .
g - Sanon New Object Cormponert each visual source file)
Object Name : oView
- Class : predictView
N
: == Access Ob.ject using Braces
. P —— Just a comment and does
u Sl:: HEFN S ) : ® Again ® 0k “ Close CO m m e nt
S — S nothing during runtime
" Access Object Component
- e | ject Compo
Object Name : cView
, . Shmn @0k Cdee
: :
End of IF Statement ofF Statement| Object : C:: Method Companent . The ﬂ I’St Ste p g ene rated by
gl s=: predeiControler from windowsCartrolerParent e First
Al:‘\';:‘:i New Object predictVie Parameters : t h e CO m po n e ﬂ t
Qutput :
g unclion clusgApp ® Again .
o e Allows The step could include sub
& function clear 4
Interaction steps
The step cannot include
Leaf
sub steps

(A) Using the Customization window to select the Steps Tree colors.

(B) Step Type

Materials & Proposed Methods
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he Time Machine | [B] | F

Steps Tree

- Start Point
-|Forx=1to 10 step 1
M Start Here

|End of For Loo;_:]

The Time Machine [2] | Three

Steps Tree

- Start Point
-|Forx=1to 10 step 1
i Start Here

End of IF Statement]

|End of For Loogl

The Time Machine E ] ;
Steps Tree ;m
- Start Point H

-[Forx = 1to 10 step 1 :
d|Start Here ®

M Start Here
Print Three (New Line)
|Loop 1
End of IF Statement

PR Y,

xesX@NO

King Saud University

The Time Machine | [E]

WITCH PIN = 14]
LED PIN=1
[function e

A4 Start Here

-

hd Start Here

Comment (Header) Component

Text : (Using Raspberry Pi Pico

)
Size : (1 |
Color : [purple ]
Back Color : [ |
Left

Align: Right

& Again W Ok & Close

Comment (Image) Component

Image File: [pico.jpg |
Width: ( |
_ Height: [ |
Left
Align: Right
« Again ). w0k & Close

Assignment Companent

Left Side : (Blink |

True

Right Side :

@ Again | @Ok & Close

(B) Using rich comments (Lines, Images, and Headers).

(A) Using the Time Machine and the Auto-Run feature.

Materials & Proposed Methods E
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@®  Goal Designer : noname.pwct =1

Search Inew point { x=10 y=20 z=30 7 seIf } class point x y z J

o The Time Machine | [&] | | -

C T <
Dmpumms — D’ Steps Tree
® RingPWCT - Start Point
w General e
& Comments * [ Programming Withaut Coding Technology - a X
- Header File Edit View Program Tools Distribute Games Help
@ New Line ¥ === R S e
1 —_ — — 1 redictcont T, BE rm igner 28
© Image new point { x=10 y=20 z=30 ? self } class point xy z e a e
@ Comment X o ‘The Time Machine J .= B o | 2| & &
@ Templates 5 O - . &=
W Basic Program = Object Name : & Lok Object  binseiea -
W Quick Start | Class : F o= R T Property Value
Parametars - [:] @ e Author  pasuthars 1 |Name binSelect
Goal Designer : noname.pwct @ Output Window o m“m;jmusi“g — 5 e [Ty 2 x 75
0 The Time machine | [£] x: 10 Call Init() Method = LineEst 2| 4%
D’ Steps Tree y: 20 @ Again WOk | ®Cose = Rasw 4 | Width 17
gtart Point New Object Component z:30 R p— 5 |Height %
- : - Object Name : | ] p— B cedi
*® 'New Object poin] - ject Name : [oView - 7 |Back Color
q Class : [point )| Qagain || GOk || ®ose s lront o
- - Shder
i | L Parameters : [ ] — wmr o [Te select
i Start Here @ g
V' Access Object using Braces Object: win ] [0 swbe bicuips ofimrae
. - 11| Set Click Event select
o Call Init() Method Name : £ oo
@ Again @0k ®Close Parameters :  DeteTimesdit P P
= ouput: () ||z meewaee . :
LB = = @hgain || WOk | SCose [ ——
i Print self (New Line) | e o
3 Name : [point ) + [function sciect o wewen
N - Parent : [ ] R © Onisider
= v Private Attributes/Methods . o ooteon | |
j @ Again Yo ® predicteontrollerpwict | Components Browser  Froject Files Ready!
(B) Using the PWCTZ2 Form Designer.
ing igner.
Attributes
Methods
[End of class
Form Designer ‘Goal Designer : noname.pwct Tnput : m

(A) Interactive Textual-to-Visual code conversion (Ring2PWCT).

Materials & Proposed Methods a
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e Ln] = 205 g dmapll ayiay B
faclus  mejgi ._Jlg.:] aaliy oy gy wals

© 05 b’ O O M )
el Bislitn B nonamepwet : gl pous s 53 Slighall o ymias @R
| E gl &N oy
— = SoligSall 8y
= By .
. PR 365 pgdigiay ¥
aglat ddasi o lalsll @
hd U|$_|_C -
_LIJ\:-V)b.uJ -
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lgall @
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silly @Smill Joz @
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PR Py

R

mn

vew ¥ NO

A v
sl (A 15,5l bpn

acldall i{.l:!

[ Al aane am] ;1 all

RPCoR Yl

- ' |I(Jga=,n_;hm)f=l§j}'1-_hmﬁn;w__1&hi
. -

-

fl e 0 noname.parct @ agll pean rilaill paan wlighall e wan Espaiiall clala

bl
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Rt | mpe | Domain
1 The Ring Programming Language 1-3002927 ¢ )
g e | Research Paper Front-end apps for ML Models
s kalid...@gm.. ,Cle.. 3 Displaying Datavizs in Softanza — Hello Clement, And if you prefer to displ May23 W 3 - [-I 67] Research Pa per Front_end a pps fOI" ML Models
a medom....., Mahm.. 9 execute function in object — Hello Medo You are welcome :D The idea beh... May 23 w | m Printed BOOk (USA) Games Development
0 Bert .. ,..Mahmo.. 94 FastPro - Added "mergemul” Merge-Multiply — Hello Bert >> "These are the... May 22 i o _ m
Steam Game Games Development

a antoni..... ,..Bert.. 5 Spanish channel premiere for Ring. — Hello Bert Mariani. Well, | considert... May 21 g

4 A
; Clem..., .. BertMari.. 5 How to use Ring Switch Case in multiple list situation ? — Hello Clement Y. May21 W m Resea rCh pa per TeXt/Data p ULl g < pps
: Cle.. ,calm..@gm.. 3 Library to read/write Excel files — Ok thanks, will check out ODBC. On Wed.. May 21 14 2 @ printed BOOk (Egypt) TeXt/Data Processi ﬂg a IOIOS
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6 lemsant...., .. Bert.. 26  Simple deep neural network — Hello Azzeddine What do these functions d... May20 W O+ PHP c# Java Python  Visual Basic JavaScript Smalitalk  Delphi Swift [.I 71] Resea rCh Pa pe r LLMs Tra | n | ng

(A) Ring Group (B) Early users and the language used. (C) Use-Cases

60,000 v
Saudi Arabia
= | Female
Algeria - 6
30,000 china s
20,000 Germany - Completed less than two lessons 20
10.000 6599 6892 o | es]
e 1283 fly = Completed more than one lesson 56
O Morocco
Downloads Canads . Completed the course 23
= Windows mLinux ®Macintosh = Other = [ . Contributore X

(D) Ring downloadss statistics (E) Ring Arabic Course (18 Lessons)
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1 a 1 b 3 c
2 a 1 4 1 3
3 a 1 c 1 d
4 a 1 c 1 d
s 1 2 c
6 1 2 c
7 2 1 . 2 d
& Prediction X d
HE ST ULIDES BT ¢ 3 78 0.28% u SRl e .
Fie |z . P 3 S R R e e e e
| | a L = o P 300 X X e S S gy
5 fthree a1 029% 5 EE BT R
Vuiclass Decision Forest d X AU R R -
Algonthm. yticls=s Decision Jungle P s i 1e8 0.11% 3 N ¥ E “
T R " Pin e I i S Se e e e e g
d ) ——
L 8 502 211% A 2 x 2 TR = o o =
5 seven 883 243% SRR R R R R R R Y
. i
Output
10 eight 1433 %
u nine 1z £10%
12 ten 1885 7.07% X e it e —
1 elever 2854 10.07% A g T g g R
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15 thirteen 4194 14.95%
Pradict (Gama Result) Close

(A) A GUI application developed using the Ring language. (B) The GoldMagic800 game—A puzzle game developed
using RingAllegro.
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critri e

14,194
m 5 e [ ]

Visual Source Files 43 - 11,836 R

Storage Size (MB) 278.95 10,312
10,000
Memory (MB) 1350.6 - B068
8000 —
Visual Components 18,945 . 6562 ¢ 6566
E 20
6000 5292 5287
“ 33’314 wr -
. . 4000 3613 3684
Steps (Visible) 27,617 2920 372 PR
. 1977 .
Lines of Code (LOC) 24,743 2000 : 1675
724 11611007 g76 988 710 i 310
112 230 310
Comments 3037 o l | | | — Bl | =
. . Loader General Library Compiler Virtual Machine Built-in Functions
LOC including comments 27,780
B Components MWSteps [ Visible Steps LOC MEComments BELOC and Comments

(A) Ring Compiler/VM , , o
(B) Visual implementation size for each module.
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File Name
ring

state
general
hashtable
item

items.

list

string
hashlib
codegen
expr
objfile
parser
scanner
stmt

vm

Va i
vmduprange
VMError
vmeval
vmexit
VMexXpr
vmext
vmfuncs
vmgc
vmjump
vmlists
vmoop
vmperformance
vmstackvars
vmstate
vmstrindex
vmthread
vmtrycatch
VVars
vminfo_ext
dll_ext
file_ext
genlib_ext
list_ext
math_ext
o5_ext
refmeta ext

L1
0141
0518

0.22
0173
0236
0031
1.002
0252
0.063
0377
0999
0441
0.204
0.846
0956
1.102
0471
0.063
0.054
0.157
0079
1.098
0.106
0565
0877
0126
0442
0.898
0.162
0551
0.283
0.047

011
0032
0.487
0284
0.205

0.81
2545
0439
0314

0.33
0611

CGT1
0208
1.207
0.315
0211
0.385
0017
5.564
0457
0.015
0.865
2.864
1.668
0394
2475
4468
8629
1377
0.041

016
0327
0.063
5.743
0.026

184
5.235
0112
0.815
3.888
0215
1.804
0725
0.007
0127
0016
0911
0371
0.042
2.704

1728
079
0.642
2.01

LT2
0126
0.505
0202
0142

022
0.037
0.959
0236
0.062
0.346
1.043
0.439
0204
0.737
0942
1.082
0472
0.047

011

015
0078
1161

011
0549
1.084

011
0471
0925

016
0534
0.282
0.047
0.054
0.032
0.503
0.283
0188

0.75
2439
0456
0.283
0329
0.595

CGT2
0204
1.288
0283
0205
0.346
0.015
5.646
0472
0016

091
2818
1675
0.393
3.011
4.402
8681
1321
0.032
0141

0362
0062
5725
0.016
1818
5.252
0111
0.784
3923

022
1777

0738
0.016
0142
0016
0.894
0378
0.047
2.669

1759
0.816
0.647
2.015

LT3 CGT3
0126 0213
0519 1228

022 0299
0157 0214
0219 0375
0032 0016
05958 5633
0252 0489
0041 0015
0345 0834
1024 28325
0441 1528
0189 0393
0726 3028

095 4.44
1099 8573
0471 1401
0047 0032

011 014
0137 0357
0094 0048
1144 5.842
0054 0015
05685 1748
1034 5243

011 0109
0455 0.849
0879 3937
0173 0226
0533 1819
0.283 066
003z 0015
0085 0142
0031 0006
0526 0863
0283 0362
0171 0048
0.802 2666
2431
0.445 173
0299 0829

033 05629
0596 2062

LTa
013
05
02
015
022
0.05
0.96
025
0.05
035
1.04
0.44
019
075
0.86
11
05
0.05
011
016
0.08
12
0.09
055
1.04
011
0.44
083
016
055
027
0.05
0.09
0.03
049
03
019
077
243
0.44
031
031
0.62

CGT4
0201
1318
0298
0205
0377
0016
5.627
0489
0016
0.896
2.854
1725
0401
3.026

45
8561
134
0.04
014
0.366
0.063
5.805
0031
1.868
5.266
0103
0.866
3922
0156
1.851
0676
0.016
0141
0016
0.867
036
0.047
2713

1762
0.816
0.598
2.055

LTs
0.13
0.51
0.21
013
0.22
0.05
0.96
0.24
0.05
0.35
1.04
0.44
02
072
0293
113
0.49
0.06
011
0.16
0.08
114
01
0.57
105
011
0.45
0497
017
0.53
0.28
0.05
011
0.04
05
0.28
0.19
0.82
247
0.44
0.29
03
0.59

CGTS
0213
1321
0259
0.205
0377
0016
5.632
0471
0.016
0928

284
1.555
0.401
24981
4453
8625
1371
0.045
0141
0.363
0.059

5.7
0.015
1811
5.237
0127
0.879
3.862

022
1772
0723
0.016
0.142

0.01
0.898
0366
0.047
2.656

1778
0.769
0.597
2.038

LT6
0119
0.486
0.204
0141
0221
0.032
0.989
0.252
0.047
0.346
1034
0.452
0.188
0731
05943
1184

0.47
0.063

011
0.157
0.079
1163
0.094
0582
1.067

011
0.458
0926
0.161
0534
0.283
0.031
0.094
0.017
0511
0277
0172
0.747
2426

0.44
0.289
0314
0.596

CGTe
0205
1.255
0313

022
0.393
0016
5.605
0486
0016
0871

2737
1.654
0.408
2986

4.44
8525
1.385
0.039
0155
0362
0.063
5772
0.016
1815
5.269

011
0.843
3873
0229
1819
0733
0.016
0143
0.004

092
0362
0.047
2.661

1761
0.756
0.598
2.047

L7
0.12
0.49
0.22
0.14
0.22
0.03
0.98
0.24
0.05
0.35
1.04
0.44
019
074
059
117
0.47
0.06
011
0.16
0.08
118
01
0.57
105
0.09
0.44
0493
017
0.55
0.28
0.05
01
0.03
05
0.28
0.19
0.76
243
0.44
0.28
031
0.6

0.206
1241
0.298
0.203
0.383
0031
5.641
0.485
0.015
0.881
2798
1.557
0.393
3.006
4505
8587
1358
0.045
0142
0.345
0.048
5722
0.016

183
5413

011
0.879

393
0236
1.806
0.662
0.016
01449
0.015
0.891
0.363
0.039
2,675

171
0.815
0.597
2.014

LT3
013
0.49
022
014
022
0.05
0.99
024
0.05
035
1.06
0.44
019
074
0.88
115
05
0.06
011
014
0.08
116
011
058
1.06
011
0.45
0.86
017
054
028
0.05
01
0.03
0.49
03
019
0.8
244
0.46
03
033
06

CGT8
0.188
1.286
0299
0.205
0.365
0.031
5.936
0.488
0016
0906
2.854
1718
0.382
2982
4.439
8629
1.403
0.048
0141
0.347
0.062
5734
0.016
185
5.305
011
0.882
3495
0.206
18
0674
0.007
0.142
0015
0.839
0.348
0.043
2.661

1717

08
0643
2.043

LT3

011
0.505
0204
0125
0219
0.047
0582
0236
0.047
0.346
1.035
0.441
0.189
074
0.897
1135
047
0.063
011
0157
0079
1.165
0.054
0549
1.067
011
0.449
0911
0172
0534
028
0.047
0.054
0031
0488
0282
0178
0.8
2339
0439
0283
0298
0.628

0.192
1227
0.289
0.204
0.354
0.006
5.554
0.481
0.016
0.853
2843
1551
0.377

3.01
4661
8547
1395
0.047
0141
0.362
0.063
5.728
0.015
1826
5213
0.109
0.878
3.899
0.204
1757
0724
0.015
0.142
0.004
0.879
0.388
0.047
2651

1735
0.786
0.603
15993

LT10 CGT10
011 0207
0534 1259
0204 0314
0142 0204
0204 0371
0047 0016
0975 5612
0236 0487
0047 0015
0363 0878
1033 2778
0455 1671
0188 0377
0736 3.025
0872 4437
1.102| 8576
0.488 1338
047 048
011 0141
0157 0361
0087 0058
1161 1754
0091 0016
055 1838
1086 5255
0126 0122
0.465 0817
0.879 3968
0173 022
0548 1775
0268 0707
0.047 0.022
0034 0142
0016 0016
0502 0.895
0267 0376
0.174 0.047
0.734 2732
2.415
0456 1683
0314 0774
0314 0646
0.698 2.013

(A) The loading time (LT) and code generation time (CGT).
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H0-2 H2-4 H4-6 H6-8 HM8-10 H10-12 H12-14 H14-16 116-18

(B) Code generation time (CGT)
for large visual source files.
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U
Ring Compiler/VM LOC Lua Compiler/VM LOC
30,000 25,000
25’000 20,000 <
8 8
& &
20,000 o 8 8 15,000 5
8 ¢ 3 &
<& 9 10,000
15,000 & N
oo ?
5000 2 el &
10,000 @
0
5000 1990 1995 2000 2005 2010 2015 2020 2025 2030
) (B) Code size for Lua Compiler/VM from 1993 to 2024.
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

(A) Generated code size for Ring Compiler/VM from 2016 to 2024.

2016-2024 16,402 24,743 51%

20142024 C 18,134 23,742 31%

20042022 C++ 9311 13,991 50%

19932024 C 5603 20,081 258%
(C) Lightweight TPLs.
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| tanguage | FPS (Min) |FPS (Max)
470 480
| eingtzn RTINS
o 8
| ring120 I

Ring 1.21 (2024) Ring 121 Ring 121 VPP 90 Python 3.13
(webasm/Edge) (webAsm/Chrome)

(A) Function call (100 M) benchmark (B) Waving Cubes Sample (C) Waving Cubes Performance

. Application/Sample Size (LOC) Loading Time (ms)
| extenson  [NENNC " mag bixel " -
RINgQt Image Pixel 548 66
Configuration Files (Input) 439 646 67
| mputsize  [NENNEEPE 780 78
Generated Files 197 sl <l
| Generated Lines of Code _ o o
Generated Lines of Code 2N174 1051 94
| oupusize  [EEEAVE 1354 124
3420 ms 3401 7
6417 203

(D) Code Generator

Experimental Results a (E) Ring Notepad — Loading Files
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B® Output Window a5

Condition : [true

Ghgain | WOk | @Cos

widt]
height = 600

~|keypress = Function ogame,oself,nKe

LT g —— o | )
(A) SuperMan Game.
Project Files Erpe—" as
| MV Finer (Apphcations Folder) o Tha Time mochine [E]
+ % analogclock S B
» % asciitable Y
» 2 bmicaleulator o
+ % calculator x
" calendar ¥ ¥ Private Attributes/Methods
' cards L ] @ Again wok §Close
» % checkers
’ chess -~
+ " chessendgame =
- = citationsprediction r Momw: fprocess )
+ * images P v Parameters: (cSting ]
. & oupue: ()
- datasetform g , Encﬁon setPaperAbstract cAbstract] @ again ok Sclose
datasetController pwct a -
) predictrform = » [function setPaperAuthors cAuthors] T .
D) predictController.pwet » (function process cStrin, Name: [setPaperuthos |
s ' Pt
" customers » [function predictUsingAbstract] oupt: ()
\ M desitopacreenshot . [function predictUsingAuthors | e
» = DiscreteFourierTransform ©again ok Sclose
* ™ dotsandboxes
» 70 eightqueens -
» 5 employee
» % erlangbformula
I escape
+ 5 fifteenpuzzle B -

(B) Citations Prediction application.
Experimental Results

& Find in files

Find Cdatans
In Folder B/Ring/Applications

Files Extensian ring

& Search

W Browss

Match Case
File Line

1 B/Ring/Appiicationsicitationspredictionszure ing 2 # Gitations Prediction Appication

2 BIRing/Appiicationsicitationspredictionzure ring 39 retum "Canit connect o the Madel to predict Total Ciations using Title"

3 B/Ring/Appiicationsicitationspredictionszure ring 53 retum "Cant connectto the Model to predict Total Citations using Abstract™
4 BIRingiAppicationsicitaionsprediction/azure ring 57 retum "Canit connectto the Madel to predict Total Citations using Authars”
s B ontrollerring 2 # Gitations Prediction Appication

Output
5 B sonscita g 85 i , new Q

B /Ring/Applic ationsiCitationsprediction/predict Controller ing 2 # Citations Predic tion Application

B/Ring'ApplicationsicitationspredictionpredictControllerring 48
9 B/Ring/AppicationsicitationspredictionipredictControllerring 53
10 B/Ring/ApplicationsicitationspredictionipredictControllerring 58
.

Replace With

Dciose

13 matches across 6 fles

("Total Citations"))

cQutput += "Prediction using title - * + setPaperTitle(c Title) + * citations * + nl
cOultput += "Prediction using Authors - " + setPaperfuthors{cAuthors) + " citations ™ +nl

cQutput += "Prediction using Abstract - * + setPaperAbstract{cAbstract) + " citations " + nl

Replace | Replace Al

(C) Find in Files Screen Shot.

findinfilescontrollerpwet

CrenXPNO

L

PR

R

“Th Time tanenine | [E]|

Steps Tree

For cFile In aFiles step 1
[ Start Here

~ Add File

oltem = New Object TableWidgetlte m{cFile
ableOutput.setltem(nRow, 1 oltem

~ Add Line

ableOutput.setltem(nRow,2 oltem
~ Add Text

oltem = New Object TableWid
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Attribute Value

Source code files 1354

Lines of Code 92 KLOC

Dependencies 27 KLOC

Total Lines of Code 19 KLOC

(E) PWCT2 Project Size.

Ring 1.22
(2024)

Output : [cFileText

@ Again Ok S Close

String : (cFileText
Output (List) : [aList

@ Again w ok SiClose

Get List Size Component

List :
Output : (nMax

© Again wok SClose

| Trim Component |
String : [cLine )
output : [cLine

© Again w Ok SClose

If Statement Component
Condition : [nPos

@ Again w Ok & Close

(D) The Find in Files implementation.

Compile-time (ms) 871

Byte-code Instructions 724,382
Ring Object File Size (KB) 18,952

Object File Compressed (KB) 2322

(F) Using Ring to develop PWCT?2.
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Storing the Steps Tree in the correct order of control flow.
Storing the visual source in memory through Ring Lists.
Using the Ring language instead of Visual FoxPro (VFP).

Using the Qt framework (RingQt).

(C) Using visual components BT
increases the abstraction "
level. st
mﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ HH HHHHHH H |

EComponents ELOC

Experimental Results a
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PWCT2 provides approximately 36 times faster code generation m PWCTI PWCT2
and 20 times lower storage requirements for visual source files.
Visual Programming Language [lNei2lYYeq) RingPWCT

43 25
(Sample Size)
=Tl RingPWCT  GameOfLife 773 1253 1068 43 .
Pearson Correlation
0.8693 0.9662
Al RingPWCT  Checkers 845 1307 1077 43 Srelagaileteps)
Pearson Correlation
‘ 0.9105 0.9947
S\ Teapi | RingPWCT  GoGame 946 1453 1166 47 (CGT vs. Steps)
Spearman Correlation
ey RingPWCT Chess 1012 1560 1270 52 0.8198 0.9867
(Storage vs. Steps)
Qe B cPWCT  Vmfuncs 7966 1000 549 1748 Spearman Correlation — SRS
(CGT vs. Steps)
PWCT1 CPWCT Refmeta_ext 8243 1075 593 1993 Average Storage per Step
13.6751 0.6543
(KB/step)
PWCTI CPWCT File_ext 9799 1235 747 2651
Average CGT per Step
1.2956 0.0353
PWCTI CPWCT \Vm_oop 1397 1497 862 3862 (ms/step)
RMSE for Storage 23.4063 0.1082

(A) Large Visual Source Files.

RMSE for CGT 1.0539 0.0032

(B) PWCT1 vs. PWCT2.
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-
Positive
®m Negative
90%

(A) PWCT2 Software downloads across top countries. (B) User satistaction according to steam

statistics.
m— | Awribute | value

Value | impressions | 172 M

Total Videos Count 29 159 K

20623

Average Duration (M:S) 8:47 Users launched the software 1772
Total Duration (H:M:S) 5:4227 9 h and 40 min
Over 17,000 h

(C) PWCT2 videos

Experimental Results m (D) PWCT2 Users.
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* Large Storage Size: Visual implementations tend to occupy more storage space.
*  Memory Requirements for Multiple Instances.

e Lacks support for drag-and-drop functionality (Steps Tree Editor).

* Performance Challenges with Large Visual Source Files

* No support for importing textual source code.

* PWHCT is designed to work only under Microsoft Windows.

Discussion and Comparisons m
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* Separate the visual source into many files with clear names and purposes.
* Keep each visual source file to fewer than a few thousand steps.
* Open related visual source files according to the current task.

* External tools are needed when searching multiple generated source code files.

Discussion and Comparisons m



PWCTI vs. PWCT2 Sommciion [
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* PWCT2 supports only the Ring programming language
* PWCT1 provided visual components for various textual programming languages
* PWCT2 is not compatible with PWCT1 (visual component design/visual source file formats).

* PWACT2 is currently distributed as a desktop tool rather than a web-based application.

Discussion and Comparisons m
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U
In this thesis we introduced the Ring textual programming "UANGUAGE
language and the PWCT2 visual programming language. = o
suag prog & langtag Beginning Ring
== Programming
Ring is based on visual implementation (18,945 components e
that generate 24,743 lines of ANSI C code). _

electronics T @

Article

standard library and the same Ring implementation serves a wide Ring: A Lightweight and Versatile

Cross-Platform Dynamic
Programming Language Developed

ra nge Of enVirOnmentS. Using Visual Programming

Ring combines a lightweight implementation, rich and versatile

ey

hips:/idoi. org/10.3380velectronics 13234627

Customization is a key feature of Ring (Change syntax/Create DSLs).

...,



Conclusion oo [
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We have developed PWCT2 (enhanced features, works on appliedsciences 5
different systems, provides approximately 36 times faster code
generation and 20 times lower storage requirements for visual Artcle

PWCT2: A Self-Hosting Visual
Programming Language Based on
Ring with Interactive Textual-to-

Vi I [
PWCT2 is a self-hosting VPL developed and maintained for many isual Code Conversion

source files).

years using the Ring language (92,000 lines of Ring code).

PWCT2 contains 394 visual components and can convert textual

fdey

Ring code into visual code.

PWCT2 has been widely distributed to users via the Steam platform, receiving positive feedback. On Steam, the

software has been launched by 1,772 users, with a total recorded usage time exceeding 17,000 hours.

@A



Limitations AT
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We demonstrated the growth of the Ring language over eight years; while being a lightweight language, we
noticed a growth in the implementation size from 16 KLOC in 2016 to 24 KLOC in 2024. This percentage of growth

(51%) requires attention.

We notice that the performance of the Ring programming language has improved over time, and it is now fast

enough for many use cases as a scripting language. However, improving Ring’s performance remains a challenge,

and we aim to provide optimizations and enhancements with each new release.




Future Directions ie ol gy
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King Saud University

In the future, we plan to build multiple projects on top of the Ring language

Localization package for many human languages,

Various domain-specific languages for different fields.

Modern framework that includes many templates for database applications.

We aim to enhance the PWCT2 visual programming language

Supporting additional textual programming languages such as C, Java, C# and Python.
Improve the environment by offering translations in various human languages.

Add more components that provide better support for Ring libraries.

e



Thank You
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