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First things first:

« Seminar Kickoff in Zoom, Thu April 15", 13:30

— Zoom Meeting https://uni-potsdam.zoom.us/j/69371244986
Passcode: 78438809

« SWA Slack Channel for this Seminar #live21

— https://join.slack.com/t/hpi-swa-teaching/shared _invite/zt-
otx3xhv6-XSnQqjizT3gx00KbJscsdw

— Emall jens.lincke@hpi.de
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Development Environments

vely

Lively Kernel, JavaScript Squeak Smalltalk
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Topic: Babylonian Programming in IntelliJ

Bring Babylonian Programming to IntelliJ based on the
polyglot live programming backend.

s polyglot-example.js ®

1 /*
Ch Il 2 * <Example :name="London" city="London" />
a. enges 3 * <Example :name="San Francisco" city="San Francisco" />
4 */
- - Add Example
- Design based on native | : e o o
6 // <Probe :expression="city" />
] ] 7 data = JSON.parse(Polyglot.eval('ruby', ‘require "open-uri"; open("http://api.openweathermap.oxrg/
InteIIIJ Wldgets 8 // <Assertion :example="London" :expression="data['sys']['country'] === 'GB'" /> |EX4J
9 return Polyglot.evalFile('ruby', 'render.rb')(city, data['main']['temp'])
10 1

- Integration as plugin

require 'erb’

1
2
3 def render(city, fahrenheit)

4 celsius = Polyglot.eval file('sl', 'to_celsius.sl').call(fahrenheit)

5 # <Probe :expression="(fahrenheit - 32) * 5/9" />

6 # <Probe :expression="fahrenheit + not_defined" />
7

8

9

ERB.new("<%= city %>: <¥= celsius %>°C / <%= fahrenheit %>°F").result(binding)
end

10  Proc.new { |city, fahrenheit| render(city, fahrenheit) %
to_celsius.sl

Add Example
1  function toCelsius(fahrenheit) {
2 /! <Probe />
3 return (fahrenheit - 32) * 5/9;
4 %

Add Ex <
5 function main() { return toCelsius; }
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Topic: Babylonian Prolog

Design and implement a Babylonian-style programming
environment for Prolog including examples and probes.

) Prolog Browser

000
Prolog Al - all - logicAppend
Doctor 217 animals game logicPerm
Dungeon 27 lists logicReverse
Family 28 change for a dollar logic Takeout
FisherTutorial 214 DFA parser
Chapterz 2.2 factorial
Chapter3
PrologCLDForTesting
ProloglLDForTesting
kd
‘ instance ‘ = class
| browse || senders || implementaors || wWersions || inheritance || hierarchy || vars |[ SOuUrce j
logicTakeout
takeoutlolx|rlr).
takeout(x[firllf|s]) - takeoutlxrs).
: A
Chapter2 7- go —
Answer yes or ho to the following questions...
Does the animal hawve hair 7 ges
Doe=s the animal eat meat 7 yes
Does the animal hawe towny color 7 no
Does the animal hawe black stripes 7 yes
| guess that the animal is: tiger
No.
Chapter2 ?- perm([1,2,3]x)
[123] k|
[21 3]
[231]
132
[312]
[3211]
Chapter2 7-
kd
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Topic: Live Printf

Explore and implement a live view of run-time behavior
similar to a printf-log but based on the results of probes.

m
lasn|

a:=#(0281).
si=ni=0.
a do: [:x |
Si=5+ X
X
an 0,2,10,11
ni=n+1].
X

Qan 1,2,3,4

“s/n

Motivation
Probes provide live, over-time feedback on the results of an

expression, printf-logging provides feedback on the temporal
succession of expressions throughout the program.
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« Lively XRay tools overlay graphical user interface to:
— Reveal and inspect structure of the DOM hierarchy
— Make user events visible
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Topic: X Ray (A) Better Ul

« Explosion View

[source: https://needmoredesi‘gns.com/on-building-from-scratch/]
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[Christensen 1995. An Empirical Study of Algorithms for Point-Feature Label Placement ]
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Topic: X Ray (B) Show (Async) Behavior

« Goal: Extend XRay tools to reveal behavior
— Trace and show computation within components
— Link computation to dynamic DOM structure and static source code
— Highlight reactive components and their over-time behavior

U
U

‘Tally Connections
show hide
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Topic: Live Programming with Back-in-Time Debugging ﬂ
for Source Code Transformations (1/3)

- Context =— ‘2\, (k; ==
parse generate

— Source code transformations are an integral part in JavaScript
workflows to support various language , custom
, and future language

— Multiple interacting transformations entalil

* Opportunity

— A may reveal why rules trigger, what
effects a rule has, and which further rules apply

— Connecting input code, output code, and transformations allow
for navigating examples

e But

— Loss of fast feedback loop hampers programming experience
of tools of

less frequently-used tools |iV el

L
Ww.hpi.uni swa) 2006 13




Topic: Live Programming with Back-in-Time Debugging ﬂ
for Source Code Transformations (2/3)

opens
_________________________________________ __ __=C i
Source
testjs B3 karma.confjs B ©

Ll I P
LN I an
LN |
o s EO « a:
LY 1Y
Source AS' TtEEaag,,
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g < mportDeclaration = "traaa,, .
% Sai ce : Stringliteral “polymorphic-identifiers . t t LN I -
‘pi _ Fiors execution trace ugin code "raaa,
% Z . L
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— — expressions : [] | hasmirsctivs(aath, "1 b f
3 18 Clsptotenstors) { erore
— = et
Transformed AST
R transform
¥_body path.traverse({
X ¥ TaggedTenplateExpression(path) {
@ : ImportDeclaration as if (path.nade.visitedByPI) {
Lo"®%, » source : Stringliteral "polymorphic-identifiers +Condition a1 return;
‘ specifiers : [1 elements] assignment o
ExpressionStatement +native function: template g
ssion : TaggedTemplateExpression
i : TemplatelLiteral
2o Jdentifier “query”
Transformed Source

. ec‘ureral
1 vpics generate
import { makeRef as _makeRef } from ‘polymorphic-identifiers’;
import { query } from ‘polymorphic-identifiers’;
€ _makeRef(query, {
7 thisReference: this,
evalFunction:

path.node.visited8yPl = true; i nte rm e d i ate
+native function: get b :

template( M

, results

3 1t
const tageath = 5
path.get('tag');

tagPath.. rEDJa(zwitMtagTenplate((
51

+Condition

ingort { query } from 'polymorphic-identifiers

query #foo0oo’ ;
MAKE

addtustunTEuDlatE(statz ﬂle "makeRef '),

THG_NODE ! tageath.node
+TraversePlugin-TaggedTemplateExpree | . nh
+TraversePlugin:JSXidentifier - X .
path.replacemith(t.membarExprassion(path. nod
. +TraversePlugin:JSXidentifier o, t.identifier(‘access’)});
T — +TraversePlugin:JSXIdentifier
I +internal. shadowFunctions

str => eval(str) I
}) #fooooo” .access; —

+internal shadowFuncfions

+internal.shadowFunctions

after

(parentPath. jsEsnaryEuprgsslm() &
path.parentkey === 'left

parentPath.node.operater === "<¢") |

Live Plugin Explorer Trace Visualization
programming transformations

navigate execution history

ive
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Topic: Live Programming with Back-in-Time Debugging ﬂ
for Source Code Transformations (3/3)

e Goal

— Integrate both tools to shorten
feedback loop on powerful insights

* Readings

— Whyline
— lnventing on Principle
— Babylonian-style Programming + Babylonian Demos in Lively4

— Moldable Debugger

« (Getting started
— Go to https://lively-kernel.org/lively4/lively4-core/start.html

open an example

somponents/de F| D =

lively-morph.js';

S ey
y 15

F8 to search

whyinejs |

/demos/

plugin-explorer.js
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https://www.cs.cmu.edu/~NatProg/papers/Ko2004Whyline.pdf
https://youtu.be/PUv66718DII?t=151
https://www.hpi.uni-potsdam.de/hirschfeld/publications/media/RauchReinRamsonLinckeHirschfeld_2019_BabylonianStyleProgrammingDesignAndImplementationOfAGeneralPurposeEditorIntegratingLiveExamplesIntoSourceCode.pdf
https://lively-kernel.org/lively4/lively4-core/start.html?load=https://lively-kernel.org/lively4/lively4-core/src/babylonian-programming-editor/demos/index.md
http://scg.unibe.ch/archive/papers/Chis14b-MoldableDebugger.pdf
https://lively-kernel.org/lively4/lively4-core/start.html

Topic: Spatial Arrangement of Software Systems

Explore and implement manners to manually curate spatial
layouts of large code bases on a 2D grid in a block-based
programming environment T

Idelta controlDistance anglel

C af\S*Cm’s endPointsDo:

a:b
delta := | -

TN1S.SETLAYOUT(NEW SOrgerLaycuty));
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rsolbemerere coe e emadin) _deleteshape.setfocusable(false) ~ i .
createRandonshapesutton(); } Find'-8l References m degreesToRadians
string[] messages « this. %
generatestatisticsnessages(); ( DrasOeno s MainPanel » Copy SBConnectorLine >> controlSize
this.handlestatisticsGui(messages); [ public dMenuBar createmenuSar(){ = 150
S aste
3 =new ) ar();
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Imenu menul= new JMenu( “Image/Tes Default Width
s"“’_'f'““:‘p SMRPERRONS S this. IMenu menu2= new IMenu("Ordering
)milﬂmui :::J‘.Lcﬁs;’- keshapesuttonPanel( FHS g e [F e Wi
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= Jnenu menuds new IMenu("Grid Feat
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” . Collapse Selection
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. é ear
. menuBar.sdd 3
IPanel moreFunctionsPanels=new JPanel(new i :“:::ﬁ;‘_
Gridiayout(e,1)); N 2
3
,uof,l“” 3 5 Wftwfx;;::uk'm( \TER); tnys. NN (nenu1) ; ConnectorLine >> curvePoints
SIS s tants. R); this.crestemenul(nenul);
moreFunctionsPanel.add(moreFuncticnsiabel); this.crestenenu3(nenul); Dr anDeno » Maind isSelfConnection ifTrue curvePointsForSelfConnection
moreFunctionsPanel.add(randorshapes) ; this, createsenus(nenus); private void ¢ ~= ifTrue curvePointsForEvade
moreFunctionsPanel.add(_deleteshape); INenuIten
mores «23d( H R
=~ return menugar this);
moreFunctionsPanel. sdd( featuresutton); @ < )wn:xte)l' endPointsho:
- new 10); getins a :b ldelta controlSize controlPoint fromControl toControll
- S . ’ v delta :=
\ J m.ac(load —
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Topic: React/S

Extend and build tool support for a React implementation in
Squeak with a focus on liveness and explorability.

My Window
0
render: props
| clicks |
clicks 1= self useState: 0.
~ CMFReactComponentWindow asReactNodeBuilder
props: {#label -> 'My Window'. #defaultExtent -> (400@225)};
children: { TODO Notes
clicks get. _ |[Add TODO Note | || my todo
CMFReactComponentButton asReactNodeBuilder make it live!
props: {#label -= 'increment’. #onClick -> [clicks set: [:old | old + 1]1}: my todo :
build}; [select |
build
another todo
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Topic: Debugging with Blocks

Explore and implement visualizations in a block-based

programming environment connected to a stepwise
debugger.

b Halt:

BraceNode>>accept:
[1 in SBD...Formatter=>visitNode:
Dictionar...t:ifPresent:ifAbsent:
SBDemoFormatter==visitNode:

[11in [] ...tter>>visitBlockNode:
OrderedCollection>>do:

v a SBDemoFormatter

Zst Zse| Zss|BISE L sh| £ se| Zst| Zsh| Zsol...

stream| position: 4
Limit: 13

indent > Z 1
parents | > “* a Dictionary({[{Sa. Sb. Sc. 5d. Se. §5...
preFormatCache | “* a Dictionary()

literallines | “* an OrderedCollection()

~ "% {"aMode'->{{$a. $b. $c. $d. $e. $Ff. $...
1 > L 'aMede'-={{5a. 5b. Sc. 5d. Se. 5f. Sg...
2> £ 'width'->36

3> £ 'multiLine’->true

SBDemoFormatter == wvisitBraceNode: aNode

Iwidth multiLinel

width :=
inject:

multiline :=

self

indent: [] 1 iffFalse:

around:

elements

do: [] :element self visitMode: element

separatedBy: stream
nextPut:
space

multiline ifTrue: [] stream cr

stream nextPut: 5}
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Topic: Runtime Value Visualization

Explore and implement rich, domain-specific visualizations
that display and/or accumulate runtime values in probes.

(aUniverse query: #( #'Transform
count := count + 1.
transform bounds) += ((part

o

MyMorph >> drawOn: aCanvas

" EaRpLE self: CRER S orncanvas 1

aCanvas frameRectangle: bounds width: @ color:

1 il

" lexample self: LRSS FornCanvas. 1 O

example

aCanvas frameRectangle: bounds width: @ color: color

SEUEENN > 3 FormCanvas on: Form({60x60x32) o aCanvas frameOval: extent: E E width: 20 color:

aCanvas frameOval: extent: m m width: 20 color: aCanvas

translateBy: @

aCanvas

during: .. :canvas canvas fi o self : :
eI ataey] @ [] fillRectangle: - extent: m m color:

during: ] icanvas canvas fillRectangle: extent: m m color: aCanvas

1

aCanvas
A example

U > 3 FormCanvas on: Form({60x60x32)
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« Extend a tool-building framework to
support script interpretation that is
not blocking the Ul process

— Topic: Async Scripts in Vivide

 Literature

— Taeumel, Hirschfeld. Evolving User Interfaces From Within Self-
sustaining Programming Environments: Exploring the Project
Concept of Squeak/Smalltalk to Bootstrap Uis. In PX/16, 2016,
ACM.

— Taeumel. Data-driven Tool Construction in Exploratory
Programming Environments. PhD Thesis, 2020.

 Pages 10 - 14, 83 -89, 93 - 103, 131 - 133, 157 - 169

—> github.com/hpi-swa/vivide
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;QQS Topic: Squeak Inbox Talk ¥

* Improve communication between contributors and
core developers by integrating mailing lists and code
repositories in a new tool

 Literature (and other Materials)

— Steinert, Taeumel, Lincke, Pape, Hirschfeld. CodeTalk —
Conversations About Code. C5, 2010, IEEE.

— Ducasse, Nierstrasz, ... Squeak By Example (5.3 Edition).
2020, lulu. (Infos about Morphic and tools)

— github.com/hpi-swa/squeak-history
* Web scraping mailman in method #downloadTweak

— github.com/hpi-swa-teaching/IMAPClient
« Send and receive emails via IMAP
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Topic: Wildcard

« Return to product information  Every purchase on Amazon.com i protected by an A-to-z guarantes.  Feedback on this page? Tell us what you |;»r-
The Humane Interface: New Directions for Designing Interactive Systems

(Paperback)
Dy Jef Raskin (Author)

S de e fr - 73 amtomer ratings
Access codes and supplements are not guaranteed with used items.

Refine by Cla 54 $6.52 Used - Acceptable + Arives between Jne 2.9, Goodwill of [} Addtocan |
Shipping +$3.995hPPING *  (ygad showing normal wear + Want it delivered North Georgia
prime S0.41estmated  yng tear. May have some Wednesday, June 37 e e f e 98%
Free shipping = stickers, residu__» fiead more Chotie Bipadiied Rositivs over the
‘Shipping at checkout. past 12 months
Condition o Shipping rates and retum (2,579 total
o i ) User continues to use User manipulates table to

o B $6.52 Used - Acceptable + Arrives between June 14, GoodwillBook [} addtocart original application UI customize the application

o ve + $3.993099108 2 Fairly wor, but readableand  * Want It delivered Tuesday, g o A S

ry Good 2= y - ~
. - St applicable: Dust Ane 2 Crooe Expeditnd. e e e A7% - . - ~~o
s more Shipping at chec - ~
8 Accrpratie od mae ety S - End user S~ao
% policy (332.246t0 + Close Wildcard Table .- ~
total_price t — “ A
Wildcard
i delivery_detail rating < >

| Asrives betwoen June 2-. s Data is synchronized live in both directions

2 Arrives between June 1-4. 5

3 Arrives between June 2-9 as

: P b A 38 : Application Ul Table view of

s ’ Arrives betwoen June 2-0 45 data in the application

7 14 Used - Very Good Arrives between June 2-9. 5

 Literature

— Geoffrey Litt, Daniel Jackson, Tyler Millis, Jessica Quaye.
2020. End-user software customization by direct
manipulation of tabular data.
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Topic: Smalltalk-72 redux

« Smalltalk-72 (Alan Kay and Dan Ingalls)

 Goal for Redux

— metacircular evaluator in St-72 itself
e currentContext := currentContext next

— fast enough to be useful /
faster that the original assembly language interpreter

— “real definition” of the St-72 interpreter

— Programmer interface
 Original had no morphic and no decent debugger

 Literature

— Daniel Ingalls. 2020. The evolution of Smalltalk:
from Smalltalk-72 through Squeak

— https://smalltalkzoo.thechm.orqg/
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https://smalltalkzoo.thechm.org/

ALTO Smalltalk-72 Menu || —

- D
Lively-Web NOVA Emulator [ Aoousmatakrz |

T T [ reoums emuaon | S —
20447 - 7936 JSR @-142,2 Smalltalk-72 was the first operati
e T JSR @-143,2 | AboutLively Web | almost as simple as that of LISP,
204517 : 7217 JSR @-161,2 allowed a modern style of object
20452: 7221 JSR @-157, 2 ‘ ALLDEFS | and developed even within the b
20453: 7232 JSR @-146,2 minuscule environment (128K fol
20454: 7223 JSR @-155,2 | Open the ST-72 Manual ’ an application). Those who are |
20455: 7230 JSR @-150,2 referred to my HOPL paper, but |
20456: 7220 JSR @-160,2 ‘ Keyboard Help | the original Instruction Manual (s
20457 : 7222 JSR @-156,2 here.
20460: 7215 JSR @-163,2 | Show Smaltalk ’ Use the backslash key " to
BSOS li JER belifa | More ST-72 characters und
20462: 7213 JSR @-165,2 Snippets1 Menu |[ = -
22322 ;ii gzi g:igj: i (& series of snippets to reveal the spirit of Smalltalk-72. |
20465: 452 * JMP .+52; 020537

INOUT : If you click twice slowly to the right of an Alto character T in the text below, it
20466: 6201 JSR @201; 024141 will select from there to the following do-it character 1, and then type that in
20467 21 JMP 21; 021 to the Smalltalk-72 simulation here. ¥ou can type there directly of course,
20470: 105000 MOV 0,1 ending with a backslash for do-it. If you get a debug window , type "deney
20471: 6201 JSR @201; 024141 (five characters , no quotes) directly into the St-72 window. typing esc will
20472: 11 JMP 11; 011 restart the evaluator. For a complete restart, press Show-Hova, Restart,
20473: 647711  JSRII .-7; 027523 =0UTLD Show-Smalltalk [Need cne simple butten for this].
20474: 101000 MOV 0,0 v

Note: there is a bug in this emulation: kbd is defined as

this.ACO = 1; this.AC1 = 0; to kbd ('kmap[TTY]) but kmap[19] = 5 so references to character 19 ('s) get perverted.

this.AC2 = 034344; this.AC3 = 020474; This would be easy to fix except that, even if you change the table entry, it gets changed

this.PC = 020474; this.CRY = 07 back :-(. The following is a workaround for it. So click after the Alto character and

// instruction# = 0 make a live repair :-)...

“tokbd ¢ (Fc e« TTY. ¢ = 1920 19 f kmap[c])!
9 | Step ’ ‘ Run I ‘ Stop I ‘ Restart ’ [Let's build this into restart if we den't find the bug first] -
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Bring Your Own Project Idea

* Project proposals are inspirations

* You can shape direction of project!
— which use case to cover, ...

bvely |
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Development Links

« Squeak/Smalltalk
— https://squeak.org/
— https://github.com/hpi-swa/vivide

|ive|>/4_ * Lively4:
— https://github.com/livelykernel/lively4-core
— https://lively-kernel.org/lively4/lively4-core/start.ntml
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Hand-In Reference Sheet

* Presentation
— Presentation (pdf)
— Screencast (mp4, public, 1080p)

« End of Semester (in zip, link or email)
— Presentation and Screencast again
— Abstract (txt)
— Figure / Screenshot (png, 800x600)
— Sourcecode (MIT License)
— Data
— (squeak image)
— README.md

 All hand-ins will be archived in a public repository
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Organization

 Course
— Project-Seminar, 4 SWS, 1-2 students per group

 Presentations
— End-term Presentation (July)

« Grading
— 6 ECTS graded credit points
— Grade based on project work and presentation

* Important dates
— Project topics on April 15t

— Enrollment with preferred topic names on or before April 20"
» Mail to jens.lincke@hpi.de with Live21 in subject

— Topic assignment on April 22t
— Presentation dates determined after topics are assigned
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