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Project

— VPL: visual programming language

— Create taxonomy for VPLs
—how should a VPL be characterized?

—Existing surveys incomplete or out of date




Visual Programming

“Visual programming is programming in which more than one
dimension is used to convey semantics”

Margaret M. Burnett, 1999
—Additional dimensions:

—multidimensional objects
—spatial relationships

—time dimensions



Visual Programming Language

—Definition not clear-cut

—Approach:
—collect VPLs
—extract features
—create a classification system



Taxonomy

VPL: Visual Programming Languages
VPL-1. Environments and Tools for VPLs
VPL-11. Language Classifications
A. Paradigms
Concurrent languages
Constraint-based languages
Dara-flow languages
Form-based and spreadsheed-based
languages
Functional languages
Imperative languages
Logic languages
Multi-paradigm languages
Object-oricnted languages
Programming-by-demonstration
languages
11. Rule-based languages
B. Visual representations
1. Diagrammaric languages
2. Iconic languages
3. Languages based on static picrorial
sequences
VPL-HIL. Language Features
A, Abstraction
1. Data abstraction
2. Procedural abstraction
B. Control flow
C. Dara types and structures
D. Documentation
E. Event handling
F. Exception handling
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VPL-1V. Language Implementation Issues

A. Computational approaches (e.g.

demand-driven, data-driven)

B. Efficiency

C. Parsing

D. Translators (interpreters and compilers)
VPL-V, Language Purpose

A. General-purpose languages

B. Database languages

C. Image-processing languages

D. Scientific visualization languages

E. User-interface generation languages
VPL-VIL. Theory of VPLs

A. Formal definition of VPLs

B. Icon theory

C. Language design issues

1. Cognitive and user-interface design

issues (e.g. usability studies,
graphical perceprion)
Effective use of screen real estate
Livencss
. Scope
. Type checking and type theory
. Visual representation issues (e.g.

static representation, animanon)

e NI N VPR

Classification system by
Burnett and Baker

—paradigms and visual
representation combined

—purpose



Taxonomy

— 2 extra dimensions based on VPLs found:
—programming knowledge
—amount of text code



Paradigm: graph-based (dataflow)
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Paradigm: tile-based

@ Zahlenratespiel @ function main ()

Skripteigenschaften
var zufallsZahl := math — random(100) + 1

Veroffantichen

Meine Skripte

@ Neue Aktion, neues Ereignis, ... |
oder Ereignis, Variable, Bibliotheksverweis, Datt var eingabe := wall = ask nUmber("")
if eingabe < zufallsZahl then

Mation "Hoher" - post to wall

Looks [ Sensing

BT Do = : else if eingabe > zufallsZahl then
Pan I Varlables Scripts Costumes
"Niedriger" — post to wall

claar !
pén up turn ) @ED degrees
point In direction S move XD stops

go to x: €D y: GEED

pan ceawn move EEED swps
ves —

“Gratulation. Die Zahl wurde er..." — post to wall

end function

. #include "stdlib.h"
t_Ul'ﬂ o @ degreos #include "IRremote.h"

- #include "pitches.h”
move m slo|
= £ #include "Miniblog.h"

move @EED steps void setup()
twrn ) @ED degrees initBoard();

while(true)

DigitalWrite(D13_LED, true);

Cancel
) y

delay(z00);
DigitalWrite(D13_LED, false);
delay(200);
H

¥

wvoid loop()

{

¥
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Paradigm: flowchart-based
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File  Edit Program

Tools

Help
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TenSeconds =0

Simulation debugger
‘Smuation speed;

Macro Calls
Main

entMacro
led_7seg_quad1::ShowDigh3,

HundredthSeconds.
0) 4

led_7seg_quad!::ShowDigh2.
TenthSeconds,
0)

entMacro
{_7seg_quad1::ShowDigi(l.
Seconds.

Show irtegers as hex

X

30: System

[#]la Q g0 £va

fa¢ee000a™

-49.84, 2043, 0.00

5l > Dl Il | (M

sl
guess =0
secret =random(100) + 1
Output "Guess 1to 100"
LS True
guess I=secret
F 3
False
False True
guess = secret
h 4
Qutput "Too HIGH"
-\r/._ v

File was opened at 1:39 AN.




Paradigm: 3D programming
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Paradigm: WYSIWYG editing
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Purpose

—general-purpose
—multimedia processing
—user interface generation
—visualization

—simulation
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Programming knowledge

—experienced programmers
—beginner programmers
—basic scripting

—non-programmers
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Programming knowledge: beginner
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Amount of text code: just visual
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atatal

namesy VVVV.Nodes

$region Plug
{Plugininfo (Name

Spray

Category = "Anim

$endreg
public

Particles[i] .Update (FHDEHost .GetCurrentTime () ))
icles.RemoveAt (i)’

SpreadMax; i++)

var vel

vel.z =

var acc r Vector3D (0, FAccii], 0):
FParticles.Add (new Particle (FHDEHost.GetCurrentT

vveicome,
left click the i
20000 < max lifetime

note how the :
realizedasac

B
B g:g << rightclick Spray to see its source

don't show th
delete args.tx

F1 for someb

-
Translate

.

- 2
UniformScale

Geoup

<< rightclick Halo to see its source

create your own dynamh
doubleclick in a patch, ty
available and clone them

[Spray

Attach to Selection




Conclusion

— 4 dimensions:
—paradigm & visual representation
—purpose
—programming knowledge
—amount of text code
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