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Visual programming

Myers (1986): «Visual Programming (VP) refers to any system that allows the
user to specify a program in a two (or more) dimensional fashion.
Conventional textual languages are not considered two dimensional since
the compiler or interpreter processes it as a long, one-dimensional stream.
Visual Programming includes conventional flow charts and graphical
programming languages. It does not include systems that use conventional
(linear) programming languages to define pictures. This eliminates most
graphics editors, like Sketchpad [Sutherland 63].»



Visual programming

Burnett (1999): «Visual programmingis programming in which more than
one dimension is used to convey semantics. Examples of such additional
dimensions are the use of multidimensional objects, the use of spatial
relationships, or the use of the time dimension to specify “before-after”
semantic relationships.»
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Visual programming

Wikipedia (2008): «A visual programming language (VPL) is any programming
language that lets users specify programs by manipulating program
elements graphically rather than by specifying them textually. A VPL allows
programming with visual expressions, spatial arrangements of text and
graphic symbols. Most VPLs are based on the idea of “boxes and arrows,”
that is, boxes or circles or bubbles, treated as screen objects, connected by
arrows, lines or arcs.»



1963: Sketchpad

The first computer system
with a GUI, using an X-Y
plotter and a light pen to
construct 2D graphics

(NB: not a VPL)
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Ivan Edward Sutherland, Sketchpad: A man-machine graphical communication system,
Ph.D. thesis, MIT, January 1963. www.cl.cam.ac.uk/techreports/UCAM-CL-TR-574. pdf




ARK - The Alternate Reality Kit

A 2D environment for
creating interactive
simulations implemented
in Smalltalk-80

Randall B. Smith, “Experiences with the alternate reality kit: an example of the
tension between literalism and magic,” 1987. http://dx.doi.org/10.1145/30851.30861
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Architectural Description Languages

Shaw and Garlan (1996): «Architectural Description

Languages (ADLs) model systems in terms of

« components that offer services,

« connectors that bind services, and

« architectural constraints that must be respected.

As a consequence, certain system properties are obtained.»
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Prograph - dataflow graphs

A visual, object-oriented =2 concurrent sort 1:] ———EEE=]=

# Databaze Object

dataflow language (1990,
recently revamped)

These sorts could be
executed concurrently
but updating the database
is dependent on the sorts
campleting execution.
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Yahoo pipes

800 Pipes: editing 'PhD comix’
& http:/ / pipes.yahoo.com/ pipes/pipe.edit O B Q- Google

L) A i

1pes PhD comix Pipe Saved Run Pipe... Q
Layout Expand All Collapse All Back to My Pipes New Save Save a copy Properties...

b Sources

p User inputs

w Operators
Count

Filter
Location Extractor
Loop

Regex
Rename
Reverse
Sort

Split
Sub-element
Tail

Truncate
Union
Unigque

Web Service

©URL
© [F] http:iwww. phdcomics.com/gradfe:
¥

items that match of the following

© Rules

© item.y:titie » Cecilia's Blog
L
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p String
b Date
» Location Time taken: 0.020288s Refresh =
me taken: s Refres
4 ::\I:;I:;ers 04/11/08 PED comic: 'Celebratory Dance'
04/09/08 PED comic: 'Meeds work'
b My pipes 04/07/08 PED comic: 'And it omly took 1000 strips’
p Deprecated

Debugger: Fetch Feed (5 items)

04/04/08 Cecilia's Blog: 'R.I.P., wenus flytrap'
04/04/08 PHD comic: 'Campus architecture'

rvywww
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Mashup Internet resources by composing pipes and filters
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OSX automator

A built-in tool
for scripting
common
actions as
«workflows»

Variables (@ Name B

vm Library % Activate Fonts
it Calendar & Add Attach...ront Message m
| Contacts EX Add Chart to Slide
¥ Developer ? Add File To Slide
B Files & Folders %% Add Grid to PDF Files
¥ Fonts €2 Add Movie to iDVD Menu
™ Internet I8 Add Photos to Album
& Mail l;' Add Slide to...Presentation
) Movies " Add Songs to iPed
jj- Music JE Add Songs to Playlist
E| PDFs % Add Thumb...o Image Files
% Photos % Add to Font Library
li. Presentations L Apply Color...le to Images
=) Text £l Apply Quart... Image Files
£ Utilities @ Apply Quart... Documents
3¢ Other 3¢ Apply sQL
(@] Most Relevant 3£ Ask for Confirmation
[ Most Used B Ask for Finder Items
[ Recently Added () Ask for Movies
I8 Ask for Photos
B Ask For Servers
3 Ask for songs .
=/ Ask for Text | £

@ Get Text from Webpage

This action extracts the text from a webpage. For best
results, use pages that are marked “Printer Friendly.”

Input: URLs
Result: Text

Version: 1.2
Copyright: Copyright @ 2004-2007 Apple Inc.

% & | |

|#1 Copy Unread Mail to iPod Notes.workflow

v 3¢ Ask for Confirmation

=
(»)
(%)

Copy Unread Mail to iPod Notes

“ You should have your iPod connected to your computer before running this workflow. You
» can enable the "Eject iPod” action to eject your iPod after the workflow is complete.

Cancel | | [ OK

Results Options Description

v & Get New Mail

For: [ All Accounts I-G‘

Results Options Description

v & Find Messages in Mail

Find: [ Messages I-%l
Whose:

[ Read Status I-é-i [ is

206

Results Options Description

v & Combine Mail Messages

Results Options Description

v ” New iPod Note

Save as: note

E Use current date as name

Results Options Description

( " Eject iPod

e




Etoys (1997)

MM Sgueakland.image
Programming= (o oo g% £
Pill showit

11 f Pill tell all siblings & showit
composition of o e ]
Playfield include: Pacman

“ti leS” Pacman's :x - :blBS

Pacman's :y = :bl? Score 1

Execution = 1 @ O [ v SEED [£] @

Test Pacman's| color sees Elcolor

Pacman's :x decrease by|Pacman's lastineX

.
eVO l u tl O n Of Tes Pacman's :y decrease by|Pacman's lasttincY )
Test |Pacman's obtrudes

(predefined) T Dompee TS

Yes

1 @) O Fowen] wank 0 ek 1] X

Test Meonster3's Mlicoler sees Elcolor

Pacman's :y decrease by|Pacman's lasttincY

Tes Meonster3|turn by §90 §* random 53
HNo

O b M eCtS Pacman's :Iastlucx +=|Joystick's leftRight T
J Pacman's :x increase by|Joystick's leftRight
He Pacman's|§ lasttincY 4{Joystick's/upDown Test |Manster3's obtrudes
Pacman's :y increase by|Joystick's upDown b Tez Monster3 turn by :90 :* random :3
Ho

! @ [ [Pill31] beEaten ticking IE @ Test Menster3's overlaps Pacman

Test |Pill31's overlaps Pacman - Te: Graveyard include: Pacman
Pill31 hide i
; Score'sScore's numericvalue =+ =1 his Test Meonster3's Mlcoler sees| color
Ho Te: Monster3 turn by §90 §* random 4
HNo

Monster3 forward by :5 ]

|
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Scratch (2007, MIT media lab)

A generic environment with “statement” blocks

BEPRE @ riler Ediv Tips )

-] I Lt GESEL) "- . -
BLook  contr &=
£ Ioer
I B oporst y
fooa  [roree

58 [ 1 (% €D e |
=
(¥ Foo
f pdnlln‘rmlu.ﬂ
poirt tomandy

X 240 Y: <180
Sprites hew sprite: @ / Gl 18
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Scratch (2007)

* Probably the most used visual programming environment

* Over 29M shared scratch programs

* Lego-like blocks sticking together as counterpart of syntax rules
* Concurrency

* Event-driven programming

* Multimodality (graphics, sounds, animations, ...)

* Fosters creativity

*Promotes reuse (remix)

* Inspired recent VP environments
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Snap!

Originally BYOB. Actually used at Berkeley.

Mation { [Eaaia]

Looks [ Sensing

{ Sound { Operators e~
{ Varlables Scripis Costumes |

cloar
pén up twrn ) @fED degrees
geoln: In direction (EE maove € sops
undown move P swps
o o &P degrees
move €D sweps
maove &L swps
[, (S 15 ] uegrus.
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Applinventor

Allows direct deployment on smartphones

parice (I

Blocks

B Built-n
B oot
[P
W
M
By
.i‘:'-.:-'s
Wsinnies
.r":fes:«.'.-:

= Sereenl

8 [Bvet cal Arangement

& ButtonOn
T 1
@

B ey component

Rename  Delete

Wipshoedd Filig

o o]

Lo globai Var - (SR on )
=N SendioPanicle - |

when [T Bl Clck
T Giobal Var - 1N < B
=Y SendToParncle -
L.

R ] SendToParticle |
do  sef [ETER . (0K to O N

call ([TER PostTex

P giobal serverURL -

P giobal accessToken -
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Blockly

ece _'tBlccklyGames:Maze x

- C' f  © https://blockly-games.appspot.com/maze?lang=en&level=108&skin=0

Blockly Games : Maze 10

, Ll left O «

Ll right © -

repeat until
& ’)) do

if path
do

if path (EWEEEES

You have 4 blocks left.

English

repeat until

=gl to the left O «
do | tum

do

T ahead - |

do move forward
—

oise | tum




Alice

@ Alice {2.0 04/05/2005) - E:\studie\purgathofer\Alice 2\Alice\Re quire d\exampleWorlds\lakeSkater.a2w = O Ej
File Edit Tools Help

Events |create new event I

= wworlg

“ \While SPSWI" is pressed

Begi IceSkater.go wireframe —

During: <None> —
End: ' lceSkater.go solid —

: When the world starts, do | World.my first animation| —

IceSkater's details World.my first animation Noparameters
: Wovariabis

£ Wait 1 second —

kate howManySteps

Camera — set point of view to <None> —  point of view of = Camera PointOfView?2 —  dwration =2 seconds = more. —

eiBlink shouldBlink Wait 1 second —
okAndink Camera —  set point of view to  <Hone> —  poirst of view of = Camera PointOffiew —  more... —

impleSpin “ | Do together
ircleAround whichObject “ IceSkater — turn left — 0.45 revolutions —  more..

kateBackwards howManySteps IceSkater —  setpose IceSkater.pose —  more..

“lceSKater.skate howlfanySteps =1 —

ceSkater.simpleSpin

¥ backwards and jump —

ENTO DI INFORM

“vvait| | print
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Common features

* Personification
* Visualization and tracking
* Appeal
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Sources

* O. Nierstrasz, Visual Programming,
http://scg.unibe.ch/download/lectures/pl/PL-12VisualProgramming.pdf
* Lodi M., Malchiodi D., Monga M., Morpurgo A. e Spieler B., Constructionist
Attempts at Supporting the Learning of Computer Programming: A

Survey, Olympiads in Informatics 13 (2019), 99—121
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