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Presentation Notes
This page has animation, please click for the next picture. These are examples of different types of remix trees. The first three are trees expand from the original project. The fourth one is an example where one remix becomes very popular. The fifth is an example of a tree which has two centers. The last one is an example tree which has reciprocal behavior (chain shape).
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Animation click
1: The top row represents global proposals
2: The middle row represents regional proposals
3: The bottom row represents other proposals (basic proposals each year)


Reuse
Feedback

Productivity
Modularity
Style

Reuse
Customization

Scratch

Climate Colab

Wikipedia

Thingiverse

Yue Han

Yue Han,
Thomas Malone

Pinar Ozturk,
Ann Majchrzak

Harris Kyriakou,
Gaurav Sabnis






Presenter
Presentation Notes
generalize




Presenter
Presentation Notes
Single inheritance
Maybe branching, maybe not. 
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Depth
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Reestriction and constraing



Depth of exploration
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Hello everyone. Today I am going to talk about how participants explore the design space of a remix network and what might influence their exploration depth. We created many graphs like the two examples here to show the exploration patterns in remix networks. I will talk more about these graphs in later slides. 


Yue Han and Jeffrey V. Nickerson, Understanding the Exploration of Design Space in Remix Networks
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Here is an example of an exploration map. In this graph, each node represents a project and is connected to its parent by an edge. The nodes are colored based on their creators. The position of a node shows how different it is from other projects. We calculated the string edit distance between projects based on their project source code. Then we determined the position of each node using multidimensional scaling based on the distance. In this remix network, here is the original project. This project created a robot character and described the character’s features. We can see that some remixes make only a few changes and stay quite close to the original project. For example, this remix only made a little change to the character and rewrote the character features. Meanwhile, other projects make huge jumps to explore the design space and might generate creativity.  For example, this project took the character from the original project to create an animation and added more characters. 


##In case people ask##
We use multidimensional scaling method for plot. Classical multidimensional scaling, Also known as Principal Coordinates Analysis, Torgerson Scaling or Torgerson–Gower scaling. Takes an input matrix giving dissimilarities between pairs of items and outputs a coordinate matrix whose configuration minimizes a loss function called strain.
We calculated the distance by string edit distance, which is a way to quantify how dissimilar two strings are to one another by counting the minimum number of changes required to transform one string into the other. 
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The remix networks in scratch have different exploration patterns and they vary in exploration depth. In here, we are using graph diameter as our measurement for exploration depth. Some of them have low graph diameters. Participants in these networks focus more on making variations. Meanwhile, Some of the remix networks have high graph diameter. In these networks, participants form chains by remixing each other’s work. ///Why do these remix networks have different exploration patterns? What influences the exploration depth?


###just in case###
Graph diameter: greatest distance between any pair of vertices
Depth-first search (DFS) is an algorithm for traversing or searching tree or graph data structures. One starts at the root (selecting some arbitrary node as the root in the case of a graph) and explores as far as possible along each branch before backtracking.
Breadth-first search (BFS) is an algorithm for traversing or searching tree or graph data structures. It starts at the tree root (or some arbitrary node of a graph, sometimes referred to as a `search key’and explores the neighbor nodes first, before moving to the next level neighbors. .
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We calculated the graph diameter of each remix network and compared them across different project types. The result shows that graph diameter is significantly different among all project types. In general, survey and coloring contests have shorter graph diameter. Meanwhile, game and animation on average have longer graph diameter. Why is exploration depth affected by project type? Our conjecture is that different types of projects are different in nature. Survey projects are usually related to personal preferences so participants would create unique remixes. Coloring contests are similar, in order to win the contest, remixes need to be relatively original and differentiate from others. Participants are less likely to build on competitor’s work. For games and animations, although some participants focus on creating derivatives, others try to perfect the project. Especially when modules such as game levels and story episodes are encouraged, chain remixes will be formed to make deeper exploration.

##in case ask##
95% CI


d._i Proposal for Transportation 2014 by eRev
=== Batteries on the move for a more efficient wo

DESCRIPTION CONTRIBUTORS 3 COMMENTS 9 EVALUATION POINTS

Show history

eRev finances V2G-capable electric vehicles so they provide grid storage,
generate revenue, and cost less than traditional vehicles.

Description
Summary

Qur start-up company eRev finances V2G-capable electric vehicles so people can use electric
vehicles at no additional costs, reducing CO2 and improving efficiency for the grid. We

propose two main actions:

» Regional transmission organizations (RTOs) should enact policy to allow vehicles to
participate as electricity storage for the grid. This is currently implemented in PJM RTO

Yue Han and Jeffrey V. Nickerson, Understanding the Exploration of Design Space in Remix Networks
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In scratch, projects vary in types, which leads to different exploration patterns and depths. We want to see how exploration patterns look like in other remixing communities. In our second study, we look at Climate colab, where the remixes are more like academic literature revisions. In climate colab, the projects are more or less the same type, proposals. Members in this community can create proposals to enter a contest that is related to climate change. Proposal contributors can keep remixing a proposal by creating new versions. We have generated more than 100 exploration maps for climate colab proposals. Here is an example. On the left is how the proposal looks like on the website. On the right, we have created an exploration map of this proposal. In this graph, each node represents a remix of the proposal and is colored by the contributor. The position of a node is determined by multidimensional scaling based on the string edit distance of proposal content. Here is the first version of the proposal and this one is the last version. The graph diameter in these exploration maps are the same as the number of remixes generated. Although all the exploration maps have a similar shape, they vary in exploration depth. What influence the exploration depth in this community? In other words, What might trigger the remixes?

###Some of them have many remixes and a long graph diameter while others have very few remixes and a shorter graph diameter. We start to wonder, 
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Commenter A:

Thanks for adding this proposal. | am wondering whether
you have seen this proposal that demands #UN Decade
for #Climate Change Awareness and Research (2016-
2025)http://climatecolab.org/web/guest/plans/-
/plans/contestld/1300901/planld/1307507. This proposal
has put two great ideas. Have a look...

Content Addition:

Youth Action for Climate Change Awareness, Education
and Research- Youth Action for Climate Change
Awareness and Research -YACCAR

' Remix of a proposal
O Additions in a remix

Yue Han and Jeffrey V. Nickerson, Understanding the Exploration of Design Space in Remix Networks
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We found out  that some proposal contributors do create new versions of a proposal based on comments from other community members. For example, in one proposal, user A suggested that the proposal contributor should look at a similar proposal. Later that day, the proposal contributor created a new version and added the proposal mentioned by user A in the related proposals section. 


S

Time O

Commenter B:

...My main worry is that you might not actually answer to
the contest question: "How can we enable young people
to take leadership now, and make a difference against
climate change?" You should probably add more
discussion on what the youths themselves should to
promote the goals of this proposal...

Comment from Proposal Contributor:

...Indeed, | could do more to explain how this proposal fits
the category's goal of empowering youth. This addition
will happen soon...

Content Addition:
How will it empower Youth Leadership? (3 paragraphs)

Yue Han and Jeffrey V. Nickerson, Understanding the Exploration of Design Space in Remix Networks
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Here is another example. It is similar to the previous one yet a little different. In this proposal, User B made a comment suggesting that the proposal contributors can talk more about how to empower youth leadership. The proposal contributor first replied to User B and promise to make additions. Later a new version is created by the proposal contributors and 3 new paragraphs were added to address the suggestion. Although the reaction process is a little different, we can get the general sense that comments encourage remixes and increate the exploration depth. 


Do comments increase the exploration depth of a remix
network?

Yue Han and Jeffrey V. Nickerson, Understanding the Exploration of Design Space in Remix Networks
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Therefore we propose the following hypothesis: comments increase the exploration depth of a remix network.


.

Analysis and Results

Graph _Diameter, = u+ S Comments, + B,Contributors, + B,Sequence of creation,

Comments Effects
Variable B Std. error T Sig.
(Constant) 6.9435 0.9874 7.032 0.000*
| Number of Comments 9.2469 1.5463 5.980 0.000*
Number of proposal Contributors 0.1576 1.0199 0.155 0.877
Sequence of proposal creation -0.5868 1.5348 -0.382 0.703
Number of Observations 120
R-Square 0.396
| Adjusted R-square 0.381
Sig of model (p) 0.000*

Yue Han and Jeffrey V. Nickerson, Understanding the Exploration of Design Space in Remix Networks
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To test this hypothesis, we created a linear regression model based on 120 proposals. We used the same measurement for exploration depth, which is the graph diameter. In this regression model, we controlled for the number of proposal contributors as more participants may lead to more remixes. We also controlled for the sequence of proposal creation, as proposals created earlier might have more chance of getting more remixes. The result shows that the number of comments has a significant positive impact on the graph diameter. Therefore the our hypothesis is supported. 
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This is a screenshot from a video game Deus Ex: Human Revolution

Her name is Amanda.
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Andrea reverse engineers it in sketchup


Glow Stick Candelabra

by Bioluminescence, published Aug 30, 2011

1 Download This Thing!

26
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She produces a design, and photographs her print. Notice the popularity



Candelabra Description

“Inspired by an item in the video-game, Deus Ex: Human Revolution,
which totes itself as Cyber-Renaissance in art style, what we have here
IS a printable, good sized, glow-stick candelabra to bring a little neo-noir
class to your home or work.

(In game, you'd find the relevant prop in Jensen's apartment.)

27.5cm (10.8") tall without glow-sticks 40cm (15.7") tall with glow-sticks
installed. 1529 (5.40z) of plastic, printed and trimmed. 8hrs (approx)
printing time.

| had to take a few liberties with the design of the 'candle holding cups’
for easier printing - those flat gentle curves couldn't survive without
support. Instead, | went for a sharply faceted holder, which | personally
prefer - I like the low-poly look.”
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This other person prints it two days later


by techknight by Misguided

Trophies for the Sited¥llow... 00 2% 2012 odifed Gl _ @ *Candie" for Glow Stick Cand...  >°F > 2011

Glow Stick Candelabra (split... ™ 12011
by techknight

A

29
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At the same time, two other designers become interested and start to modify it. Andrea also modifies it. 


Reuse for replication
Versus

Reuse for innovation

Majchrzak, Cooper and Neece, 2004
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customizers
=configurators
=toolkits

=co-design platforms
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Reuse for customization
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Whistle Magic - create your own whistle - Your Whistle

Parameters
Rad

Hoehe < h >
Laenge

Make Holder

Textshow

Meta

Textsize

34






facet normal 3.22623e-016 -1 2.65745e-016
outer loop
vertex -34.8211 -2 11.2533
vertex -34.8211 -2 8.74667
vertex -34.1978 -2 6.31875
endloop
endfacet

)
°
o
p=
1
'_
n

module pfeife(name,sizename){
if (rad > 39) {
color("yellow") writecylinder(name,[0,0,0],t=3,h=9,font="write/Letters.dxf",
space=1.2, rad/2+1,hoehe,face="top");}

SCAD Model

// Radius of the whistle in mm
rad = 30; // [20:50]

// Height of the whistle in mm
hoehe = 20; //[15:30]

// Textsize on whistle

textsize = 10; // [8:14]

// preview|[view:south, tilt:top]

Metamodel in Customizer
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| Model1 | Model 2 | Model 3 | Model 4
Count Model
Constant | -3.82*** | -7.18*** | -6.60*** | -6.58***
Community Experience | 5.58*** .77 3.01*** 1.92***
Designer Tenure (In) | 0.87*** 0.86™** 0.37** 0.39**
E Design Availability (In) | 3.66*** 3.76*** 3.23*** 3.23***
§ OpenSCAD 5.20*** 1.21*** 1.24***
STL -0.09 0.44~ 0.45*
Both 4.76*** 1.41*** 1.43***
T Customizer 4.50*** 4.34***
g Customized -0.12 -0.10
2 Customizer*Experience 3.25%*
Log(theta) | -3.30*** | -2.38*** | -1.52*** | -1.52***
Zero-Inflation Model
Constant | 4.67*** 1.61 -8.81 . -10.14
Community Experience | 2.00** 3.56 . 16.27** 17.42*
Designer Tenure (In) | -2.32*** -1.12 -3.29** -3.14*
Design Availability (In) | -3.95*** | -4.20*** -0.36 -0.87
g Customized 13.36** | 15.08*
DF 9 12 15 16
6 (theta) 0.04 0.09 0.22 0.22
Log-likelihood -5,816 -4,834 -4,272 -4,266
Wald 2 341*** 2,843*** | 3,545"** | 3,392***
Adjusted pseudo R? 0.06 0.21 0.31 0.31

N=24,173; ***p<0.001; **p<0.01; *p<0.05; . p<0.10
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Zero inflated negative binomial regression


Novices: Ease of use
Experts: Malleable metamodels
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10,000 object to about 100,000 objects



“Have a play with Customizer,
everything goes totally nuts.

| hit a high of 881 views and

30 likes in 1 day,

not intentional, just added customizer
front end on existing design.”
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“Are there stats on how many of the 100,000
are just slightly different useless custom
variations of something and how many are
actual unique things?”

“The customizer is great, but you really need
to adapt the search so that | can remove all

the customized things that people put up there.
At this point it's almost useless.”
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Search for replication
Search for customization
Search for innovation


Presenter
Presentation Notes
Not just reuse but search should change



Other customizer domains
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Shoes
Wordpress
CASE system



Families of designs, and gravity of designs

Customizers have attractive pull
Contest seeds have attractive pull


Presenter
Presentation Notes
Reestriction and constraing



distance and novelty



Kyriakou and Nickerson 2014
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~ 0000000000 vs. 0000110011
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1st Example: DoesLiverpool: Co-Working And Maker Community in the center of Liverpool, UK.
1st designer first design whiteboard, 9th computer. 10th fridge.
2nd Example: User that started playing with 3D printing as a hobby and now works for Microsoft building 3D printing related software (slicer)-aerospace engineer.
2nd designer second design: 6-piece sphere puzzle, 3rg design cube gears.

546 users in cluster 1
200 users in cluster 2
All p-values <0.05




Remixing Sequence

T

gharley [T ‘é’* | A self starting Vertical
R Axial Wind Turbine

gnhariey Intended for domestic

gharley wind harvesting, but

could be scaled to
ghariey any application.
gharley
buzz
hoeken Y
MaskedRetriever Wings
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First design is 473


Remixing Sequence 2

jduanewelch ,
fuNKSin ¢—
daprice
danlobo

cymon

t cymon

watsdesign / AN
RotoScan \ 7|

randyy

randyy
brokentoaster

CaAM | C| —

2 Spool Gear Be

Heavy duty spc

Spool system
for 3D Printer
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First design is 473


rhmorrison belfry

Customizer




Do reuse trajectories have natural
endpoints?
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Compositionality and reuse
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collective creativity
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