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Biomimetics and Dexterous Manipulation Lab (Cutkosky)
Business Process Technology Group (Weske)

Center for Design Research, School of Engineering (Leifer)
Center for Work, Technology, and Organization Management (Hinds)
d.School, School of Engineering (Roth)

Enterprise Platform and Integration Concepts (Plattner)
Human Computer Interaction (Klemmer)

Internet Technologies and Systems (Meinel)

Management Science and Engineering (Katila)

Psychology and Neuroscience (Knutson)

Software Architecture Group (Hirschfeld)

System Engineering and Modeling Group (Giese)
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Interaction Design Engineering
Program
DeSign
Jesian Mefhods Cognitive Aspects Creativity
Etymology Problem Solving

Psychological Perspective

Methodology / Procedures Teaching / Learning Design

Artificial Intelligence

Bastian Steinert and Robert Hirschfeld. Applying Design Knowledge to
Programming. In Hasso Plattner, Christoph Meinel, and Larry Leifer (eds.).
Design Thinking Research: Studying Co-creation in Practice. pages
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To design “a complex structure, one powerful technique is to
discover viable ways of decomposing it into semi-independent
components corresponding to its many functional parts. The design
of each component can then be carried out with some degree of
independence of the design of others, since each will affect the
others largely through its function and independently of the details
of the mechanisms that accomplish the function.”, p. 128

“Everyone designs who devise courses of action aimed at changing
existing situations into preferred ones. The intellectual activity that
produces material artifacts is no different fundamentally from the
one that prescribes remedies for a sick patient or the one that
devises a new sales plan for a company or a social welfare policy
for a state”, p. 130

(Herbert A. Simon. The Science of the Artificial, 3rd edition. MIT
Press, 1996)
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25

Bastian Steinert and Robert Hirschfeld. Applying Design
Knowledge to Programming. In Hasso Plattner, Christoph
Meinel, and Larry Leifer (eds.). Design Thinking Research:
Studying Co-creation in Practice. pages 259-277, Springer 2011.

Software Architecture Group (www.hpi.uni-potsdam.de/swa) 2006-present



“l ; Hasso
o= Plattner
x> Institut

(Programming)
Design Research and Software Development

Design Thinking . Ideas . Prototypes




“' ' Hasso
o= Plattner
x> Institut

(Programming)
Design Research and Software Development

Design Thinking . Ideas . Prototypes

SightDynamic :
CoEX|st
XPforums




Software Architecture Group

~~y Hasso
o= Plattner
x> Institut

Design Practices and XP

too much shar
N do
task

s

Stand Up

Mesting next ti

File View  Objects Actions Forums Tools Extras Help 4

Online

I — Marcel

I — Michael
I « Stefan
Un Learn and
- Tasks ‘ Communicate
pair programming,
100 rtr:)ugg refactor mercilessly,
move peope around
Iteration Plan - Stories - |t | * ||Invite N
Stand Up Collective Places
Meeting next task Code Ownership Hf)nw.e
or failed tance Bird's Eye
Day By Day cceptance acceptance tests o5t pagge, Plan View
a 1ests d = Marcel - PictureMa
OwanMPN - Puthan

Software Architecture Group (www.hpi.uni-potsdam.de/swa) 2006-present

Robert Hirschfeld, Bastian Steinert, and Jens Lincke.
Agile Software Development in Virtual Collaboration
Environments. In Hasso Plattner, Christoph Meinel,
and Larry Leifer (eds.). Design Thinking: Understand-
Improve-Apply. pages 197-218, Springer 2011.
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006 Transcript = A = ST —

fl'his demonstration LaTeX file shows both the marked up input text, % T

and the corresponding typeset output. The typeset output is a series i ; ‘

of graphic images and will not display on a text-only browser. Note B B T e

that the output images shown here are low resolution JPEG files
made from capturing screen images. The actual LaTeX output ’&I

use the normal resolution of your output device and look muc
better.

[Markierungen speichern
in style.bin

Projekt-Logo

& | [Clicking at the trash
[symbol should bring up a
of all deleted user

stories.

)

4]
Plakat [E] @

Fensterkonzeptohne (4
Uberlappungsprobleme 5

how to use LaTeX markup commands
t, including indented lists, tables, and

Selection of multiple 7|
cards should be possible ;-
panning a selection

> @ 250]

t has been broken into small sections.

Eachs immediately by the corresponding s )
portion . Horizontal rules separate input and ?&*‘“w”r{ i N
output se v

Bastian Steinert, Michael Grunewald, Stefan Richter, Jens Lincke, and Robert Hirschfeld.
Multi-user Multi-account Interaction in Groupware Supporting Single-display
Collaboration. In Proceedings of the International Conference on Collaborative
Computing: Networking, Applications and Worksharing (CollaborateCom) 2009, Crystal
City, Washington D.C., USA, November 11-14, 2009, IEEE.
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position: aPoint
“Avoid unnecessary updates.”

aPoint = lastPosition

1fTrue: [* self
lastPosition :
super position:

CodeTalk - .'\ﬂ add l:urnrnent;u "»«.H add code i:hat;;u 'k‘ﬂ mark had;u . k"ij convert inline l:nrnrnent;;u

- -

actOnClickFor: aTextMorph 11-06-2009, 18:07 - mt

may have drawing issues..,

- IE!; :It
&
3 [0BCodeBrowser defaultBrowserClass Look for keyword... &)
1 opendnClass: self theCla Tuuay, we s T L,
5 lector: self . C Why do we have o force a E
4] World displaywWorldSatellpd redraw here?
7 on: Error
g do: [:e | Transcript show: '[CodeTalk] Method browsing not possible Today, 08:48 - cs:
9 ~ frue Because the system browser

Cd

Bastian Steinert, Marcel Taeumel, Jens Lincke, Tobias Pape, and Robert Hirschfeld.
CodeTalk-Conversations About Code. In Proceedings of the Conference on Creating,
Connecting and Collaborating through Computing (C5) 2010, pages 11-18, San Diego,
California, USA, January 25-27, 2010, IEEE.
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% Sight Dynamic IDE 0.2
’7 Package Viewer =)

|* MarbleMania ) =l 2

conc

v Marble Mania

> —all—

< MarbleMania ~

Fd
Lo p

(=R RSN

= =
POF

|~ MaMaMarker ~

=IE'%
G
@4.5

fete Data for Abstratt Behavior

header := anObject

» > accessing

» > accessing - observers
» > event handling

» - function

v > initialization

super initialize.

pause

self pausemenu popupIn: self.
self board activatePauseMode.

self
color: Color transparent;

restart

borderWidth: 8;

0 bounds:=86@6 corner: HaHaHarble defaultWidth@HaHaHarble
J |defaultHeight + 1.

createStableState mt borderColor: Color black.
“ initialize mt self board skipRunningAnimations. hide (function)
initializeLayout mt self createStableState. .
initializeSubUnits self pausemenu abandon. =L WO
» & parts bin self statistics reset. handlesMouseDoun: (function)
» > stepping and presenter resume (function) et
7L:3T§#V' self statistics isTimeOver mouseDoun: (function)
. > ®Ma FIB"a" Marker Test . v ifFalse: [self togglePause]. vl.
— e :
- Call Graph S PO * MaMaMarble = < E@ self ouner mouseDown: anEvent.
"MarbleManiaTest >> testStartGame" "} o é e i show (function)
initialize Lz el

v MarbleManiaTest> > testStartGame =
» MarbleMania> > initialize
v MarbleMania> > restart
MarbleMania> > board
» MaMaMarbleBoard> > skipRunni
~ MarbleMania> > createStableSta — |
MarbleMania> > gravity
» MaMaBoardObserver> > detac
MarbleMania> > board
» MaMaMarbleBoard> > stabiliz
MarbleMania> > gravity
MarbleMania> > board
» MaMaBoardObserver> > attach

MarbleMania> > pausemenu

AL 11 A4

4| Iif

‘I at ar >

super initialize.
self
marker: HaMaMarker new;
bounds: (8@8 corner: (self class
defaultHeight)@(self class defaultWidth));
addMorphBack: self marker;
location: B@8;
revive;

self borderWidth: 4.

animates: an0Object
"Set the value of animates”

animates := anlObject

clickAction (accessing)
"Answer the value of clickAction”

~ clickAction

= C ® v

<




% Sight Dynamic IDE 0.2
’7 Package Viewer =
|* MarbleMania () 2

v Marble Mania
> O —all-—-
» > accessing
» > accessing - observers
» > event handling

» > function

header := anObject

pause

self pausemenu popupIn: self.
self board activatePauseMode.

restart

self board skipRunningAnimations.
self createStableState.
self pausemenu abandon.
self statistics reset.

v " initialization =
createStableState mt
= initialize mt
initializeLayout mt
initializeSubUnits mt
» - parts bin
» > stepping and presenter
v [ Test
» @ 1201z Ball Marker Test v
4 Ml AN
# Call Graph =)

"MarbleManiaTest > > testStartGame"
v MarbleManiaTest> > testStartGame =
» MarbleMania> >initialize
v MarbleMania> > restart
MarbleMania> > board
» MaMaMarbleBoard: >skipRunnit
~ MarbleMania> > createStableSta — |
MarbleMania> > gravity
» MaMaBoardObserver> > detacl
MarbleMania> > board
» MaMaMarbleBoard> > stabiliz
MarbleMania> > gravity
MarbleMania> > board
» MaMaBoardObserver> > attach

MarbleMania> > pausemenu

resume (function)

4
Lo P

self statistics isTimeOver

ifFalse: [self togglePause].
= MaMaMarble ~

.l et an .

e v

4 i
e & O

initialize

super initialize.
self

marker: HaHaHarker neuw;
bounds: (8@8 corner: (self class

defaultHeight)@(self class defaultWidth));

addMorphBack: self marker;
location: 6@6;
revive;

v L@«

animates: anObject

"Set the value of animates”

animates := anObject

clickAction (accessing)

"Answer the value of clickAction”

~ clickAction

'1|

i M= RN
a MarbleMania(3951) @ =
v ™2 root a MarbleMania(3951) P20 P
0 =R0Q@ initialize
ract BeérndaVior
| - submorphs  {a MaMaPauseMenu(2794) . an == 0tk
»E1l a MaMaPauseMenu(2794) bounds:=ed
>—2 an ImageMorph(457) defaultHeight
» B3 a Morph(3408) self
» fullBounds 0@0 corner: 600@497 color:
» [ color (Color r: 0.792 g: 0.65 b: 0.674) border
» extension a MorphExtension (607) [other: (fil border
» statistics a MaMabStatistics hide (funct
> : board a MaMaMarbleBoard(3285) self bord
» © sidebar a MaMaSidebar(3385) m
» — header an ImageMorph(457)
» destroyer a MaMaDestroyer ~true
3 § pausemenu a MaMaPauseMenu(2794) mouseDoun: (
» gravity a MaMaGravity
self owner
shou (functi

self bord




# Sight Dynamic IDE 0.2

+ Marble Mania
> O —all-—-
> accessing
> accessing - observers

< function
> initialization
createStableState
= initialize

»
»

» > event handling
»

v

initializeLayout
initializeSubUnits
» " parts bin
» > stepping and presenter
v [3-_9? Test
» @ /1a1V1z Ball Marker Test

v MarbleManiaTest> > testStartGame
» MarbleMania> > initialize
+ MarbleMania> >restart
MarbleMania> > board
» MaMaMarbleBoard> > skipRunni
|- MarbleMania> > createStableSta
MarbleMania> > gravity
» MaMaBoardObserver> > detacl
MarbleMania> > board

pausemenu popupIn: self.
board activatePauseMode.

a MarbleMania(3951)
0@0 corner: 600@497

board skipRunningAnimations.
self createStableState.
self pausemenu abandon.
self isti ese

initialize

super initialize.
self
marker: HaMaMark(r new;
bounds: (8@8 corner: (self class
defaultHeight)@(self clfiss d
addMorphBack: sellf ma
melCatingny 00 Mimm

revive;

» MaMaMarbleBoard> > stabilize
MarbleMania> > gravity
MarbleMania> > board

» MaMaBoardObserver> > attac

MarbleMania> > pausemenu

animates: anObject
"Set the value of animates”

animates :

anlbject

» 3

» fullBounds

» [ color

» extension

» statistics

» [ board

» - sidebar

» — header

» destroyer

> l pausemenu

» gravity

a MaMaPauseMenu(2794)

an ImageMorph(457)

a Morph(3408)

0@0 corner: 600@497
(Colorr: 0.792 g: 0.65 b: 0.674)
a MorphExtension (607) [other: (fil
a MaMabStatistics

a MaMaMarbleBoard(3285)

a MaMaSidebar(3385)

an ImageMorph(457)

a MaMaDestroyer

a MaMaPauseMenu(2794)

a MaMaGravity

initialize

super iniJ
bounds: =6
defaultHeight
self
color:

border
border
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Class 1
Layer1 | |
Layer 2 E
Layer n E
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Robert Hirschfeld, Pascal Costanza, and Oscar Nierstrasz.
Context-oriented Programming. In Journal of Object Technology
(JOT), vol. 7, no. 3, pages 125-151, March - April 2008.

Jens Lincke, Malte Appeltauer, Bastian Steinert, and Robert Hirschfeld
An Open Implementation for Context-oriented Layer Composition
in ContextJS. In Elsevier Journal on Science of Computer
Programming, Special Issue on Software Evolution, 2011.
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Robert Hirschfeld, Michael Perscheid, and Michael Haupt. Explicit Use-case Robert Krahn, Dan Ingalls, Robert Hirschfeld, Jens Lincke, and Krzysztof Palacz.
Representation in Object-oriented Programming Languages. In Proceedings Lively Wiki - A Development Environment for Creating and Sharing Active
of the Dynamic Languages Symposium (DLS) 2011, co-located with the Web Content. In Proceedings of the International Symposium on Wikis and Open
Conference on Object-oriented Programming, Systems, Languages, and Collaboration (WikiSym) 2009, co-located with the Conference on Object-oriented
Applications (OOPSLA) 2011, pages 51-60, Portland, Oregon, USA, October 24, Programming, Systems, Languages, and Applications (OOPSLA) 2009, Disney's
2011, ACM DL. Contemporary Resort, Orlando, Florida, USA, October 25-27, 2009, ACM DL.
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Bastian Steinert, Damien Cassou, and Robert Hirschfeld.
The CoExistence of Program Versions Encouraging a
Trying-out Approach to Program Design. (submitted...)

traditional

/ / 7
/ / -

/ / s
/ /

/ 'd

time

. task duration

| change event
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OO0 0 Study.3.image
L] Projects Tools Apps Extras Windows Help Search: 9:07 pm

Class Method Path/Version Time Test Res. Test Chg.

» MarbleMania-Game
Modified MaMasSingleColoredBallLine
Added MaMaSingleColoredBallLine add
Added MaMasSingleColoredBallLine do oo
Added MaMaSingleColoredBallLine initialize oo

2 1122 oo

3

4

5 :
Added MaMaSingleColoredBallLine size 6 : aa

7 .

8

9

1

11:22 | oo

Modified MaMaMarbleBoard 0o
Modified MaMaMarbleBoard [m]m)
Modified MaMaMarbleBoard initialize
Added MaMaMarbleBoard initizlizeObservers
» refactor instance variable, accessors
» CV-Ul-Browser
» MarbleMania-Game
Modified MaMaMarbleBoard | background |
v refactor instance variable, accessors super initialize.
Added MaMaMarbleBoard self initializeObservers

initialize

Added MaMaMarbleBoard background:=lmageMorph new

Modified MaMaMarbleBoard

background
» CV-Ul-Browser

image{MaMaLoader current image

MaMaMarbleBoard>>beObservedBy: (remove
MaMaMarbleBoard>>endObservedBy: (remov.
MaMaMarhlaRAaard~~fan ramnuad) h .
< T
BorderedMorph subclass:
#MaMaMarbleBoard

instanceVariableNames: ‘matrix
previouslyClickedMarble observers—£osg’

classVariableNames: "

poolDictionaries: "

Bastian Steinert, Damien Cassou, and Robert Hirschfeld.
The CoExistence of Program Versions Encouraging a
Trying-out Approach to Program Design. (submitted...)
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Juxtaposing
of Both Abstraction and Execution

Institut

,':g_gl olects Tools Apps Extras Windows Help Search: 8:49 pm
) MaMaBoardObserver 000 & () MaMaBoardObserver [TIF =
CV-Refs 4  MaMaBoardObsers --all - attachTo: A MarbleMania-FirstGia = MaMaBoardObse 4 -- all -- attachTo:

CV-Ul MaMaDestroyer| accessing board MarbleMania-Contr MaMaDestroyer  accessing detach
CV-Ul-Bar MaMaGravity initialization board: MarbleMania-Game MaMaGravity = initialization onsend:
CV-Ul-Browser MaMaMarbleMec observing detach MarbleMania-Test MaMaMarbleMe| observing reattach
CV-Ul-Nodes MaMaStatistics eventMethods MarbleMania-Model MaMaStatistics
CV-Ul-Tests MaMaUndoer |[¥ eventMethods: — MarbleMania-Test-c MaMaUndoer |y
MarbleMania = & initialize MarbleMania-View | ri-tionoesto- —1
et e e Lo | Ei— v [mseance [ ] cess ]
A
detach detach |Al
self board . . . self board removeActionsWithReceiver: self.
removeActionsWithReceiver: self] e
self board: nil.
endObservedBy: self.
self board: nil.
v

ToolsTests-FileList |4 || MaMaBallMarkerTes 4 ProcessSpecific-Te 4 || MaMaBallMarkerTe: 4

ToolsTests-Inspect SwaUtil-Collections

VersionNumberTes{ | MaMaDifficultyMen Animations-Tests

MultilingualTests-Te § MaMaExchangeStat VB-Regex-Test

Multilingual Tests-Di| || MaMaGameStatistic Widgets-Text MaMaGameStatisti
TraitsTestsKernel MaMaGravityTest Widgets-Sandbox-| | MaMaGravityTest
HelpSystem-Tests-| | MaMalLoaderTest Widgets-Tests MaMaLoaderTest
HelpSystem-Tests-| || MaMaMarbleBoard Widgets-Tests-Sup | MaMaMarbleBoard
HelpSystem-Tests-| || MaMaMarbleTest . ” PolySource MaMaMarbleTest
Gofer-Test MaMaPauseTest MaMaDifficultyMenuTest>>#testSetDiffic SimpleLog MaMaPauseTest
Signals-Tests MaMaSidebarTest = | MarbleManiaTest>>#testStartGame CV-TestBed MaMaSidebarTest
LateClassBinding MaMaUndoerTest ~ MaMaUndoerTest
ProcessSpecific -Te i

Bastian Steinert, Damien Cassou, and Robert Hirschfeld.
The CoExistence of Program Versions Encouraging a
Trying-out Approach to Program Design. (submitted...)
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