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VisualProgramming.anguage$VPLS)

A Usesmore than one dimension

A Interactionwith graphicalkelements
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The LabView VPL.

Problems Largerthan the text, Mazeof wires, etc.
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- I =% TestEnvision
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% %y myFirstMethod ga==ull 4 anotherMethod g
-. ;:,:Sititzl”n,.J.JtL‘ﬂ'i 1Ein("Hello World") - :ﬂcr;; out.println{"Hello from another me}:f:;
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& S‘\,’rstfl_i‘i.aut.p'imtln(x)
..‘?.\,;;,: (j"\""\ out.printin{"Three")
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(A): The Scratch Visual Programming Language. (B): The Envision Visual Programming System.
A Drag-and-drop. A Fastinteractions(Keyboard)
A No fastinteractions(keyboard) A Nota SelthostingVPL
A Notime dimension A DevelopedusingC++
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OPEN SOURCE

Features EXCELLENCE

SOURCEFORGE

1. GeneralPurpose

B start.35F - PWCT - a3 ]
File Edit Data Code WVete DomainTree Goal Tansporter Package Tools Help
2 . DeVEIopemt KSU O w B 7 & | ¢ visusliPogammngLanguage HarbourPHCT < Mews: PWCT 20 (Source Code - MIT License) for WindowsLinusimacOS
| Goal Desgner
% Active Goal Main - Syntax Directed Editor Steps Colors VPL Compiler
]

3. Many programminglanguages

Slep Code ~ ®, 3 B [ &4  The Time Machine J

=l © |[¥ Start Point (NOT STEP)
. 8l @ (|24 The First Step
8 =@ Define New Window ( win1 ), Title : "Welcome to PWCT"
4. GraphicalCodeReplacemenmethod. | - =D (wint )
fﬂ -~ o B welcome to PwCT = ] X
: v 5 O
- =--@ Define Label ( Ibl1 ), Caption : "Welcome to PWCT"
o - =
: fﬂ -3 Label Properties
o E &3 Define New Button ( btn1 ) , Caption : "Close Window" Welcome to PWCT

- O Button Events Close Window

= Event: ON CLICK : Action myclose()

Limitations

m]
>

= Button Properties

= End Of Window

--@  Activate window

&--§ Procedures
=3 Define Procedure MyClose

- o ISRl

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

A WindowsProduct

A No Translations

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

A DevelopedusingVFP — R

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

Problem Statement & Motivation & Contributions n
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A Successf manydomainspecificVPLs L e e e i e
y p GTI_OBE Products +  QualityModels ~  Markets ~
A Thenecessityof beingableto import/export textual code * : i
. . - 3 2 @ ¢ aTI% 027%
A Designing a new textual programming language for tools : 5 - - o
developmentwill help manysimilarprojectsin their mission 6 .. .
@ aaaaaaaaaaa %
. . . . 9 1 5 @ DelphilObject Pascal 220% +1.05%
A No popularprogramminganguages developedin Middle East . .

TIOBHENndex
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wUsingvisualprogrammingto develop/maintaina Compiler/Virtual Machinefor manyyears
wDynamidanguagglightweight implementation, rich features, DesktopMebAsniMicrocontrollers/etc).
wNovelfeaturesthat canextendthe OOPparadigm(DevelopDSLresembleCSS/Supernova)
wTheresearchprototype PWCTP (lower storagerequirements,better performance etc.).

wVPLthat supportsRinglanguagg394 visualcomponenty.

wTextualto-visualcodeconversiortool (enablesa self-hosting VPLbasedon Ring).

wTestingthe feasibility of usingthe Ringlanguagein the developmentof PWCTP.

wArabic Translatiorfor the PWCP EnvironmentComponents.
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Literature Review

Category

Lightweight and Embeddable

Comes with Ready -to -Use Libraries

Support creating Embedded DSLs
Comes with Powerful IDEs
Supporting Non  -English Syntax
Domain -specific dynamic languages
Concurrency -oriented design
Comes with a focus on Performance

Other implementations

fa Ya E~211 &l B Vol ||

King Saud University

o

Lua, Squirrel, Wren, etc.

Tcl, Perl, Python, etc.

Lisp, Ruby, etc.

Smalltalk, Visual FoxPro, etc. Kodu, Limnor, etc.

Supernova, Citrine, etc.

R, xBase, etc.

Erlang, Elixir, etc.

Julia, Mojo, etc.

MicroPython

(A) Dynamic TPLSs.

Literature Review

, MRuby , etc.

Block -based Scratch, Snap!, etc.

Form -based and
Forms/ 3, FAR, etc.
spreadsheet -based

Domain -specific Blueprints, Pure Data, etc.
General -purpose PWCT, Envision, etc.
(B) VPLs
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Proposed Language (Ring)
Open Source 8

Q

Portable

A Most of the dynamic languages
are developed using textual Lightweight

. Embeddable
program m I ng . Dynamic Typing

Function like Eval()

*  Q Q Q Q Q

Classes Concept

A Few studies about developing a K

H H H Private Attributes

Ianguage Wlth Ilghtwelght Batteries Included
implementation and rich IDE

Form Designer

fe atU reS . Non -English Syntax

Case insensitive

*Q Q Q Q Q =
*Q Q Q Q Q Q Q =
* X X X X -Q X Q

Q Q
*Q Q Q Q@ QQQQ x X

. I-based indexing
A Few languages provides support e
for translation. e (BEL

IDSL (Custom Syntax)

Visual Implementation

VI Based on CPWCT

A Embedded DSLs doeé®resemble o
external DSLs like e
CSS/SQL/Supernox®ase erontole

eb

*  Q Q X X X Q X Q X * * * * * *
* Q Q Q X X X Q X X X *
* Q Q Q X X X Q X X X *

No -GIL

x
X X o

Off -side rule

X X XxXQ QoA

Q X X X X X Q Q X X X QQ X Q Q
X X X X X X X Q X Q X X X Q Q Q *» =

(o]
Register based VM (0
X
X

xBase (Database DSL)

X
Literature Review m
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A FewstudiesaboutusingVPLsn
large/complexsystemprojects
| Opensouce |

Open Source (0} X (0} (0} () ()

o X o o X o

A Many GPVPLsare no longer 0 X 0 x x 0

underactivedevelopment Time D e & e e 2 &

o o X x x o

X x o X x o

A No SelfhostingGPVPL x x x x x o

. . Implementation usin

A Importing textual code is not X X X X X 0

common/complete in  most X X X X X o

X X . X X o

VPLs 9 o 9 o o o

o X X o o o

A Envisionsupport for interactive 0 X x x X 0
visualization is limited. The X X X X
Time Machinein PWCTdoesm® X X o o

supportthe Auto-Runfeature. e X X X X X

X o o o 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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= . ower News: Gt rogramming Wiou Coding Technoioay20.
Typedef struct List Define Structure
[ — = Goal Designer
. Neme List AdweGoal: |Wain v SyiaDieedEGtor | StepsColors | VPLCompler
© struct Items * pFirst - m=ssies st e
a3 intring_parser_class ( Parser *pParser
@ struct Items * pLast 8 Ty » - o e P ————
. . . & - FILE(CAPWCT
= unSIQned lnt nSIZE a =8 Statement --> Class Identifier [ From|:|< Identifier ]
~8 unsigned int nNextltem Singleton Cache T " © IF ing_parser_iskeywordlpParser K_CLASS) o e ——
* - 2 ring_parser_nexttoken (pParser) pParser

- StrUCt |tems pLaStItem / o RING_PARSER_IGNORENEWLINE ot

=] StrUGt |tem Aok pltemSArray =] : : IEFlsri:g_parser_\sident\fier(pParser) ]

@ struct HashTable * pHashTable o = End of IF Statement L] o

. 8 Statement --> Function|Func|Def Identifier [PARALIST]
= StI‘UCt L|StB|0CkS * pBIOCkS ¥ gzalemem gackage Identifier { "." Identifier }
8 Statement --> Private
a8 Garbage CO”@CTOI’ Data © Return ring_parser_stmt(pParser)
. o End of Function ring_parser_class
a LlStGCData VGC @0 int ringiparserisllmtl( Parser *pParser )
= End of struct (List ) P
o

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

For Better Performance

= Case ICO_PUSHP

Case ICO_INCP

Case ICO_PUSHPV

Case ICO_INCJUMP

Case ICO_INCPJUMP

Case ICO_LOADFUNCP
Case ICO_PUSHPLOCAL
Case ICO_PUSHARG

Case ICO_INCLPJUMP

Case ICO_INCPJUMPSTEP1
Case ICO_INCLPJUMPSTEP1
Case ICO_LEN

Case ICO_SETOPCODE
Case ICO_CHECKBRACEMETHOD
Try-Catch-Done

Duplicate and Range

(C) Developing Ring Virtual /l//ach/ne using PWCT.

Materials & Proposed Methods ﬁ

A dnglepasscompilerand optional modules

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

a

unsigned int nOPCode: 8
unsigned int IFlagReg: 1
unsigned int IFlagReg2: 1
unsigned int ILiteral: 1
unsigned int I[Unused: 1
unsigned int nReg1Type: 2
unsigned int nReg2Type: 2
unsigned int nSmallintReg: 16
unsigned int nintReg: 32
= Register aReg[RING_VM_BC_ITEMS_COUNT]
——& End of struct (Instances : ByteCode )
w @ Typedef struct CFunction
=3 Typedef struct FuncCall ®
= o Typedef struct VM

A OptimizedRingLists(UseCstructuresfor critical features)

A Storingbytecodein a singlecontinuousmemoryblock

00DooODDDDODODO

DooDODDODODODDODOD

A Writable long-byte codeformat.

o

- e §-a-a---e--g-g-g---g--ge-g--ge- - - e

A Avoidingthe useof a globalinterpreter lock (No GIL)
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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

Graphics OpenGL, FreeGLUT and Stbimage 3

GNU ARM embedded

: Raspberry Pi Pico
toolchain

Graphical User Interface (GUI) Qt, Libui, and NAppGUI 3

(A) C/C++ Compilers Minizip, PDFGen and CISON 3

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

Materials & Proposed Methods m (B) C/C++ Libraries
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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 8vebAssemblapplication developed using Ring.
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N |
Usage (Ring Code Output
new DSL { class DSL
200 nSum = © lastvalue
stop = False important aImportant = []
400 |mp0rtant 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
PRINT-STATEMENTS 3
Important:
60 ADD ITEM 1
400 IF-STATEMENTS 2
lo 20 30 ASSIGNMENTS 6
600 METHODS 4
|
40 50 60 ATTRIBUTES 5
|
CLASSES 1 ‘ ‘ ‘ ‘
I
7080 90 OPERATORS 7
I I I I
800 Important S . . . 4
0 1 2 3 4 5 6 7 8

(A) Using the DSL class (B) Ring code to implement a simple domapecific language.

Materials & Proposed Methods m
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load "circuit.ring"
Name
Computerl Acceptable SWITCH PIN = 14
Computer2 Acceptable LD PIN = 15
Computer3 -
'a Acceptable Prices func a in
class PickPrice from DSL -
Acceptable func getAcceptable() getImportant() 00 Circuit {
func braceEnd LED {

load "guilib.ring" ) Pin = PICO_DEFAULT_LED PIN
import System.GUI Blink = True

app = new App {
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
J 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

(8) 5
Self-Hosting (3)

‘Time Dimension ; :
Ei:::::fﬁ:fnt Al and Auto-Run PWCT * Visual Programming
PweT2 . W - RingtoPWeT
- 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 séllosting visual programming language architecture

(A) The key features of the proposed visual
programming language.
Materials & Proposed Methods
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U
PWETZ Use Cases
Vlmalﬁaguaml!ng
= = T T I
e — i_—‘_’_—J__——-——'_"'J
S L T N Environment 2649
Y 2 General Functions 9 524 122
(el | e 1 Translation 3 584 20
s | Ring Tools
e e L e M o7 |
| stepsTree Editar Trarslation | General Functions | | Fire 16 PWCT oty /] 1T bacicuns Manaee® —  Ring?BE | Goal DeS|g ner 27 4908 1473
//, *\-\ | — — | I | | (e |
|{ 1 I L .- Components Browser 5 8876 70
_l i ““‘w"ﬁ;_ J, = - n VPL Components 1185 57,612 7167
= WT | A2 | - File S;t:’;a:e:'\s.ual
) g ] ‘ Component Parent Classes 3 739 283
L Interaction Page‘s 7l I_.RingPW'CT VPL Components JI PW'T[ to Ring Cmverle(_"
] ' n Form Designer 52 9487 312
Component Parent Classes | Compiler
i = 1 File System 6 368 415
FEETE] Tools 59 6484 546

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

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

Program Structure
Lists
Strings

Date and Time

1 Check Data Type
11 Math

Files
13 System

=
N

Dynamic Code

=
(63

Database

1lSA Security and Internet Functions

ilrA&88 Object -Oriented Programming

N =

18 Functional Programming
19 Reflection
20 Standard Library
21 Web Library

2 LibCurl Library
23 GUI

6
4
13
17
3

2
15
16
7
3

1
29

12

3
34

11
10

3

29
71

12

5
88

Domain 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

e M B O Y §

B8 C/LearnPWCT2/Introduction.pawet

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

King Saud University

- o x
- W v
@E Output Window mg
G Tmeveme & :-‘fl:h:‘:;‘nzr‘wcrz
e
. Print Component
- Start Point
- Text : [Hello, World! )
-| The First Step :
.
Expression
. - - Type :
Print Hello, World! (New Line)
Print Welcome to PWCT2 (New Line)l
|Functions 7 New Line
ICIasses @ Again w0k S Clasa
Text : Welcome to PWCT2 )
Expression
Type:
v New Line
© Again Ok §Closa
Ingut = send | D

Form Designer | /L eamPWET 2/ Tntroduction pwet

(B) PWCATuses a main window and doeble windows.

Materials & Proposed Methods (A) Visual Components. a
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N

The program root (one for

Poin New Object Companent each visual source file)
Object Name : oView

Parameters :
import package System.GU||

Start Point
t
4 I isMainSourceFie ]

Load dataseiCantrole cese precieen

Access Object using Braces

Call Init() Method Just a comment and does
M Start Her: - ® Again ® 0ok  Close Comment

: l? Access Object Component nOthIng durlng runtlme

Object Name : oView
openWindow(;predictController : ® Again ® 0ok < Close

ﬂ Call Method Component
End of IF Statement] Object : win
M Class predictController from windowsControllerParent

: Name : close F I rSt
:

The first step generated by

oView = New Object predictVie Parameters : th e CO m pO n e nt

Qutput :
8 unr,l!on clusgApp . e
@ function predict Chse
@ function select

- Allows The step could include sub
’ Interaction steps
The step cannot include

Leaf
sub steps

(B) Step Type
Materials & Proposed Methods




Materials & Proposed Methods

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] |

L] Three

Steps Tree

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

End of IF Statement]

|End of For Loogl

The Time Machine [2] ]

i

Steps Tree

- Start Point
-[Forx =110 10 step 1
M Start Here

@i s e

s

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

| The Time Machine | [E]

fi| e

xesX@NO

EY VA Yo,

King Saud University

~ |function main
A4 Start Here

-

hd Start Here

Using Raspberry Pi Pico

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 1L w0k & Close

Assignment Companent

Left Side : (Blink |

True

Right Side :

& Again | w Ok ] & Closs

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

(A) Using the Time Machine and the A#ran feature.

Materials & Proposed Methods E
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Components Browser

Search [new point { x=10 y=20 2=30 7 sef } class point xy 2

Components Tree

® RingPWCT

Goal Designer : noname.pwct =1

o The Time Machine | [&] | | -

&

Steps Tree

Start Point

w General e §
& Comments *
& Header
w New Line L]
< Image Inew point { x=10 y=20 z=30 ? self } class point x y ZI
% Comment {
& Templates )
W Basic Program —]
& Quick Start l‘
Goal Designer ; noname.pwct B8 Output Window am
0 The Time Machine | [E] x: 10
D’ Steps Tree y: ;g
: z
< il Start Point — [ )
: - ame :
o -~ New Object poin{] . i
q Class : [point )|
i | L ciart H Parameters : [ )
* I, ETE V| Access Object using Braces
PAY Call Init() Method
@ Again w Ok & Close
r
i Print self (New Line) |
5 Name : [point ]
b - Parent : [ ]
> v Private Attributes/Methods
Cf @ Again w Ok & Close
Attributes
Methods
[End of class
= . Tnput : Send (1]
rm Designer ‘Goal Designer : noname.pwet

(A) Interactive Textuab-Visual code conversion (RERWCT).

Materials & Proposed Methods a
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B rrogramming Without Coding Technology
File Edit View Program Tools Diswinute Games Help

=== N
pradictcontrollerpwet

o The Time Machine | []

Main File : B/

@E  Form Designer
File Edit View Help

Je Ao sads

New Object Component ToolEox Lol Research Faper Citanions - Pradiction ekl
Object Name : [oView 4 oz L
Tdls it
Class : —_ redictView L Select . Property
Parameters: () [ tabel s pasutiors ! [Mome
5 - 2 X
Access Object using Braces O Button s
. 3 |¥
Call Init() Method o LineE®
4 |Width
@ Again WOk | @Cose M TedEa !
== taAbsract 5 |Height
Access Object Component h— & TextColor
[0 Checdox
Object Name : [oView = 7 |Back Color
B Inoge
& Again WOk | @Cose 8 |Font
- Shder
Output 9 Text
Call Method Component = Progressbar o
5 10/
Object: win ) | & smem pesupe =
Nome 5 it
: [ ComboBox
Parameters: | ® osermesat 1
Select Clear

ouput: ) e

@ Again WOk | SCose

L Teswidgat
+ [function predict = Radeltton
» |function select & webvew
» |function clear
onlshider
» [riate] s
T B Vidsowidget
predicteontrallerpwict | Companents Browser  Froject Files Ready!

(B) Using the PWe Form Designer.

T

>

- a x
S ew
=1
=14
Value

binSelect

7

420

17

36

Arial

Select

select
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% (5] - 205 g dmapll ayiay B
Baclus majgi Olgal geliy yoye ppmi wals
LY P SRPOWIETIETA i - YR > B M & L
bl isliEE nonamepwet : gl pous s 53 SlbigSall | oy @K
R O - B . -man e
: D’ Clghall B ”UQS“_”"’M
s - dglad Al g v 255 usdeahy ¥
PEM i 13 N 10 I L o awi b . by il Olaal=ill &
& .
; x el
a o : EYEt S -
: )
10 L] ) Bjgas @
t : egall Gul=i _v
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Type Domain
# The Ring Programming Language 1-3002927 ¢ )
g e | [166] 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 May 23 xd 3 o [167] Research Paper Front -end apps fOf ML Models
a medom....., Mahm.. 9 execute function in object — Hello Medo You are welcome :D The idea beh... May 23 w | [91] Printed Book (USA) Games Development
0 Bert .. ,..Mahmo.. 94 FastPro - Added "mergemul” Merge-Multiply — Hello Bert >> "These are the... May 22 i o _ -
[152] Steam Game Games Development
a antoni..... ,..Bert.. 5 Spanish channel premiere for Ring. — Hello Bert Mariani. Well, | considert... May 21 g
4 .
" , o [168] Research Paper Text/Data Processing apps
-5 Clem..., .. Bert Mari.. 5 How to use Ring Switch Case in multiple list situation ? — Hello Clement .. May21 W
: Cle.. ,calm..@gm.. 3 Library to read/write Excel files — Ok thanks, will check out ODBC. On Wed.. May 21 14 2 [169] Printed BOOk (Egypt) TeXt/Data Processing apps
@ Ul cam.@gm. 4 Listastrfunction - Hello Clement, Thank you for the praise. Greetings, Gal.. My21 T H m m m [170] YouTube Videos Desktop/Web deve|0pment
0
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 [17]] ResearCh Paper LLMs Training

(A) Ring Group (B) Early users and the language used. (C)UseCases

60,000 v
Saudi Arabia - s
30,000 china s
20,000 Germany - Completed less than two lessons 20
10.000 6599 6892 i -
B 1283 tly = Completed more than one lesson 56
o Morocco
Downloads _— . Completed the course 23
avindows  aLinge s Macnosh = Otrr o~ ——— )

(D)Ring downloads statistics (E) Ring Arabic CoursB8(essons)
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&8 hess endgame Data Set

- = : 00 Level : 27 Next Door : 1 Gold : 420 (LSW)
File Options .
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 |a 1 ¢ 2 3
6 a 1 c 2 c
7 ‘a 1 . 2 d der
& Prediction X d
2 \zero 27 010%
White King Ytz Roc  Black King n 3 one 78 0.28%
File |3 c q 3 ¥ s 4
T g . | 4+ two 246 0.868% 3 B - = ‘iw-i'\"’:“‘ i‘{\bﬁ’@i: 2 '5'-%
5 three at 0.20% - ” AX AR AR K K A M
orest d - - BRI A BB BIRRTR NP T K S CR i R R 0 0
Algonthen i, \ 5 lowr 199 0.71% - - - 0
d P 4 4 " 3 Do b, 2, . 2 2
7 [ive an 168 ; 1-4 Tk 5 S B SRS TR R Y
d ) J Y. e |
E 8 six 502 211% ;
5 seven 869 243% : : L
Dutpat .
igh 1433 G115 , 7 4
10 eight 51 4 / 4 ;?.‘1.’_""'-;-,‘"‘
11 nine 172 610% / / i /
12 ten 1085 7.07% M AR . Sanl Aeng . B . -
13 eleven 2854 10.17% A _/'-f /I ,f /f " "' 1 _"" 1 !.ﬁ" "' s
19 twelve 3597 12.62% F
15 thiteen 4184 14 05% =
Pradict (Gama Result) Close

(A) A GUI application developed using the Ring language. (B) The GoldMag#0gamea A puzzle game developed
usingRingAllegro
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crer e

14,194
Modules 5 14,000 ]
: : 11 836 11,987
Visual Source Files 43 12,000 1,83 it
Storage Size (MB) 278.95 10,312
10,000
Memory (MB) 1350.6 oae 8068
8000 —
Visual Components 18,945 - 6562 (. 6566
€ 20
6000 5292 5287
Steps 33,314 e peis
. 4000 3613 3684
Steps (Visible) 27,617 2920 37, 950

. 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 Compilet/VVM
(A) Ring P (B) Visual implementation size for each module.
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Experimental Results
N

File Name LT1 CGT1 T2 CGT2 LT3 CGT3 T4 CGT4
ring 0141 0208 0126 0204 0126 0213 013 0201
state 0518 1.307 0505 1288 0519 1228 05 1318
general 022 0.315 0202 0283 022 0299 02 0298
hashtable 0173 0.211 0142 0205 0157 0214 015 0.205
item 0236 0385 022 0346 0219 0375 022 0377
items 0031 0017 0037 0015 0032 0015 005 0016
list 1.002 b5.564 0959 5646 0958 5633 096 5627
string 0252 0457 0236 0472 0252 0483 025 0489
hashlib 0063 0.015 0062 0016 0041 0015 005 0016
codegen 0377 0.865 0346 091 0345 0.834 035 0896
expr 0999 2854 1043 2818 1024 2835 104 2854
objfile 0441 1.668 0439 1675 0441 1528 044 1725
parser 0204 03%4 0204 0333 0183 0333 019 0401
scanner 0846 2975 0737 3011 0726 3028 075 3026
stmt 0956 4468 0942 4402 095 444 0386 45
vm 1102 8629 1082 8681 1099 8573 11 8561
vmapi 0471 1377 0472 1321 0471 1401 05 134
vmduprange 0063 0.041 0047 0032 0047 0032 005 004
vmerror 0094 016 011 0141 011 014 011 014
vmeval 0157 0327 015 0362 0137 0357 016 0366
vmexit 0079 0063 0078 0052 0094 0048 008 0063
vmexpr 1098 5743 1161 5725 1144 5842 12 53805
vmext 0106 0026 011 0016 0054 0015 009 0031
vmfuncs 0.565 184 0549 1818 0565 1748 055 1868
vmgc 08977 5235 1084 5252 1034 5243 104 5266
vmjump 0126 0112 011 0111 011 0109 011 0103
vmlists 0.442 0.815 0471 0.784 0455 0849 044 0.866
vmoop 0898 3888 0925 3923 0879 3937 083 3922
vmperformance 0162 0.215 016 0.22 0173 0226 016 0196
vmstackvars 0.551 1804 0534 1777 0533 1.819 055 1851
vmstate 0283 0725 0282 0738 0283 066 027 0676
vmstrindex 0047 0.007 0.047 0016 0032 0015 005 0016
vmthread 0.11 0.127 0094 0.142 0095 0142 009 0141
vmtrycatch 0032 0.016 0032 0016 0031 0006 003 0016
vmvars 0437 0811 0503 0894 0526 0863 049 0.867
vminfo_ext 0284 0371 0283 0378 02383 0362 03 036
dll_ext 0205 0042 0188 0047 0171 0048 019 0047
file ext 0.81 2704 075 2.669 0802 2666 077 2713
genlib_ext 2.545 2439 2431 243

list_ext 0.439 1728 0.456 1759 0.445 173 044 1762
math_ext 0314 079 0.283 0816 0299 0.329 031 0.16
os ext 0332 0642 0329 0647 032 0629 031 0598
refmeta ext 0.611 201 0595 2015 059 2062 0.62 2055

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
0.456
0314
0314
0.698

1683
0774
0.646
2.013

(A) The loading time (LT) and code generation time (CGT).
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18

CGT10

CGT9
CcGT8
CGT7

CGTe
CGTS5

cGTa

S
& N &

§ & & & *° CGT2
& = © & S

& & & & N C6T1

2 Nl 5+
\\@k S & o &
Q’,Z’ W <7
&Q
&

M0-2 M2-4 M4-6 M6-8 M8-10 WI0-12 Mi2-14 NW14-16 11618

(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 8 20,000 <
8
& &
8
20,000 5 8 12000 &
8 ¢ &
9 <

<& 10,000

15,000 & N
oo ?
&
5000 2 el
10,000 @
0
5000 1990 1995 2000 2005 2010 2015 2020 2025 2030

(B) Cale size for Lua Compiler/VVM frob993to 2024

pl .
2016V2024 C 16,402 24,743 51%

0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

(A) Generated code size for Ring Compiler/VM rasih6to 2024

20142024 C 18,134 23,742 31%
2004 \2022 Gyt 9311 13,991 50%
19932024 C 5603 20,081 258%

(C) Lightweight TPLs.
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0 420
161 170
a0 o
I

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

(A) Function calllOOM) benchmark (B) Waving Cubes Sample (C) Waving Cubes Performance
 vaabe | vawe
_ Analog Clock 256 36
903 90
| Generated Linesof Cove _|PEERER 1051 o
6417 203

(D) Code Generator

Experimental Results m (E) Ring Notepadg/Loading Files
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While truc

» [function setPaperAbstract cAbstract]
» {function setPaperAuthors cAuthors]

[ predict form

+ [function process cSirin:
» [function predictUsingTitle
» [function predictUsingAbstract]

» [function predictUsingAuthors |

B » |function predict
¥ T eightqueens .

' “I"""’!*"-e ‘ Attributes

» " erlangbformula

v 1 escape Methods

» o fifteenpuzzle 3 End of class

 Private Attributes/Methods
@ Again WOk §Close

ponent
Hame :
+ Parameters
S —

@ Again wok Sclose

(B) Citations Prediction application.
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(C) Find in Files Screen Shot.

(D) The Findn Filesmplementation.
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Attribute

Value

Source code files 1354

Lines of Code 92 KLOC
Dependencies 27 KLOC
Total Lines of Code 119KLOC

(E) PWCITProject Size.

Ring 1.22
(2024 )

Attribute

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 PV2CT



