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Introduction to genSpace
@000

Knowledge Sharing

m Scientists collaborating together in the same lab on the same
project share:
m Data: specimens, samples, materials, analyses
m Tools: instruments, software, hardware
m Knowledge: open discussion, whiteboard
m However, there are temporal (time) and physical (space)
constraints
m This model does not scale to communities of scientists
working on different projects but who could possibly learn
from each other’s expertise, experience, etc.
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Introduction to genSpace
[o] lele}

CSCW Approaches

m Most current generation Computer-Supported Cooperative
Work systems enable data sharing and/or tool sharing (e.g.,
EMSL Collaboratories, UIUC BioCoRE, Monod)

m However, these systems support relatively limited knowledge
sharing - how/when/where/why to use tools and data

m Knowledge sharing is partially enabled through labor intensive
approaches: pubs, email lists, wikis, chat, shared display, etc.
— may be outdated, requires active participation

m We seek to enable automatic knowledge sharing — without
requiring "extra work” by scientists
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Introduction to genSpace
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genSpace and geWorkbench

m As geWorkbench continually expands with new analysis and
visualization modules, choosing the right tools to use and
learning how to chain these tools in sequence (workflows) can
be very daunting, especially to novice users

m genSpace aims to alleviate this problem by providing
recommendations about what to do first and what to do next

m Records, aggregates and data mines geWorkbench users’
activities with tools and tool sequences

m Users can ask questions such as what are the most frequently
used tools and which workflows start with or contain a given
tool, with the answers derived (and updated periodically) from

the collective experience of geWorkbench users CSsz
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Introduction to genSpace
[e]e]e] ]

Features

Our overall goal is to deliver community driven knowledge sharing,
and to that end, we have implemented many features including:

m Tool and workflow recommendations

Workflow sharing and visualization

[

m Community portal (website for tool and workflow comments)
m Social networking features (friends, networks, chat, profiles)
n

Research notebook with automatic updates
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genSpace Features
[ Je]

Recommendations

Workflow Visualization

Viewing all workflows with a given tool

000 senspace
[ genspace oon | I I | Socal cemer | [ workdon Repostory

13) [ search | Please selectan action and a tol to search for
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genSpace Features
[ Je]

Recommendations

Workflow Visualization

Results

000 senspace
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genSpace Features
[ Je]

Recommendations

Workflow Visualization

Rating tools and identifying expert users

e00 genspace

[ senspace oon | I I | socal certer |

[ Workfow Repository

== selectacton —— ) (Anova Anaiysis

[3) [ search | 150 workfiows found

[———

Goto Genspace page for Hierarchical Custering
Contact Expert User - (Udo Tobber)

Add workflow to you
View/add workflon c
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genSpace Features
oe

Recommendations

Workflow Suggestions

Default view
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genSpace Features
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Recommendations

Workflow Suggestions

Can be focused by tool
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Status: Ready
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genSpace Features
oe

Recommendations

Workflow Suggestions

Updates as user performs analyses
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genSpace Features
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Community based knowledge

Workflow Repository

Before accepting a shared workflow

genSpace
genspace Login | Workflow Visualization | Real Time Social Center posiory
]
v (& Repostory. e
[ Tuesday's Analysis
lustering Example

sic Tutorial

[ ANOVA Workflow

[ swapneel’s Workflow

| pelete seectea

Workflow Inbox

| Date.
Wed M.

npun  Wed M.

[ Workflow Comments | Worklow Detals
——|
Look a... jon Tue M. send | | import | | Export | | publish | | Refresh
Workflow Information

Add Delee

Status: Ready
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genSpace Features
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Community based knowledge

Workflow Repository

After accepting a shared workflow

genSpace

genspace Login | Workflow Visualization | Real Time Social Center posiory
] ]

" @ Repostary l
[ Long KNN Analysis b
[ Tuesday's Analysis
[ Clustering Example
[ Basic Tutorial
[ ANOVA Workflow
[ swapneel’s Workflow

| pelete seectea

Workflow Inbox

Name [user |Date

Some .. npun  Wed M.
Looka... jon TueM...

Workflow Information

Add Delee

send | | import | | Export | | publish | | Refresh
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genSpace Features
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Community based knowledge

Workflow Repository

Viewing a workflow in the repository

genSpace

genspace Login | Workflow Visualization | Real Time

Social Center posiory

[ Tuesday's Analysis
[7) Clustering Example

[ swapneel’s Workflow

L[ MINDY Anayis |/ NeBoost Ansyss

'PCA Analysis 3.0 <] SOM Analysis SVM Analysis 30 T Tost Anaysis TTost Anaysis WV Analysis 30
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| pelete seectea

Workflow Inbox

Workflow Comments | Workflow Detals
Some ... npun  Wed M.
Looka.. jon Tue M,

send | | import | | Export | | publish | | Refresh

Creator: Jonathan Bell
Average rating: 4.5
Usage count: 14
Comments count: 3
Ratings count: 7
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genSpace Features
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Community based knowledge

Workflow Statistics
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genSpace Features
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Community based knowledge

Social Networking

Viewing friends
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genSpace Features
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Community based knowledge

Social Networking

Viewing profiles

000 senspace
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GenSpace Search *) | Go
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genSpace Features
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Community based knowledge

Social Networking

Users by network and chat

eo0o genspace
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genSpace Features
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Community based knowledge

Social Networking

Friend and network requests
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genSpace Features
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Community based knowledge

Social Networking

Privacy settings
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genSpace Features
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Community based knowledge

Community portal

Tool list

seMorkbench Toos

genSpace

Aot Tooks Support

geWorkbench Tools &
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genSpace Features
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Community based knowledge

Community portal

Tool detail

About ARACNE Anayss
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genSpace Features
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Community based knowledge

Community portal

Workflow detail

@00 Workfow Detal

genSpace

Aot Tooks Support

View Workflow: T
ratyiiston
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New this Year
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New this year

This year's focus was on socially-oriented recommendations and
collaboration tools.

m “People like you"
m Collaborative filtering and diversity in recommendations
m Research notebook

Additional notable tasks completed:

m Re-engineered genSpace recommendation platform to use
Apache Mahout (scalable open source machine learning
library)

m Developed prototype web-based genSpace user interface to
integrate with the in-development web-based geWorkbench

Gail Kaiser's Programming Systems Lab
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New this Year
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‘People like you"

Based on social connections and geWorkbench usage

800 genSpace
[ Daw visibilty || General Profe
st Name Jonathan
LastName el
Lab Affiliation * PSL
Email Address
Phone
Address 1
fddnss2 logout
city e
suate
2p cose
save
Filter to My Networks [ ]
Your Recommended Workflows People Like You
1. ARACNE Analysis, ARACNE Analysis L swap - Swznn!eh Sheth
2. Hierarchical Clustering, Hierarchical Clustering 2. leonw - Leor
3. Hierarchical Clustering, T Test Analysis 3 chris - cnle M"mhy
4 kaiser - Gail Kai
5 Anova Anaysls
‘Status: Ready
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New this Year
[e]e] lele]

Recommendations based on collaboration networks

m genSpace tool recommendations now take into account a
user's collaboration networks (including implicit “people like
you” networks)

m This creates an issue of diversity:
m Personalized recommendations can lead to a “bubble”

m For example, if all members of a lab’s recommendations are
based heavily on their lab mates, there will be no exposure to
new ideas

m genSpace solution: mix in results from other (visible) networks
automatically, and allow users to specifically request more
diverse results
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New this Year
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Research Notebook

m Permanent archive of geWorkbench experiments

m Automatically logs every analysis, including dataset and
parameters

m Annotations can optionally be added to any analysis

m History is fully searchable
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New this Year
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Research Notebook

Viewing the notebook

e00 genspace
#snm Login | I I | social Center | L ]
ter:

ey seach auery ers o vse o dropdom b |Coearen

. [ —

ty Log:
iy Detecton Cll Fierat5/18/12 1155 AM i
Dataser: bcell-100.exp

Affy Detection Call Filter at 5/18/12 10337 AM
Dataset: bcell-100.exp

e e B 2T
Dataser: wet

piscing nteger erat eo, R
K shoncs .

o T

. brain_mass. 176_filtered.ext
s ol B 10 faucbus e fringila magna quis matis. disse nec neque
Iaciia i 6geStas vherra. Nam condimentum VOIDAT sem nec eusmod

Hierarchical Clustering at 5/10/12 2:11 PM
Dataset: aTestDataset.ex

Praesent uma ante, istique eu ulrices vel, auctor vel massa. Alquam in [psum in vel lefend laoreet n eget mi. Cum socis natogue penatbus et magnis dis parturient
montes, nascetur ridiculus mus

Standard Deviation Filter at 3/8/12 1:55 PM
Dataset: brain_mas5_ 176_filtered.exp
THIS WAS MY TEST.

Jariarconcing Narmalizeat3/8/12 54
Datas b, mes3 175 Mreredes
. fer Inac fabrasspatea dicumst. Cuabar s amet sl . o ame s 0 orem s
K S amer comsecten adipucng e sass ket aus i ahaam conue et s, Do s vl o mass semper e ket peenssae, "
letend ecus, waues € S ur

HouseKeeping Genes Normalizer at 3/8/12 1354 PM

et: brain_mas5_ 176, filtered.

. viae venenats justo. n mews aculs. |7
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New this Year
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Research Notebook

Editing a notebook entry

000 senspace
serspace oo | I I | socal et | [ ]

Filter:

Ereryou sarch query ere o use the ropcoan brow starch

I [ [—]

Now editing (Esc to cancel)
Detection Call Fiter at 3/5/12 11559 AM
Dataset: bcell-100.exp

‘This didn't do what | thought it would. Need to try again,|

| View Parameters | | Cancel | [ save |

Affy Detection Call Filter at 5/18/12 10:37 AM
Dataser: Bcell-100.exp

Quantile Normalizer at 5/10/12 2:22 PM
Dataset: web100.ex

Lorem ipsum dolor skt ame, consectetur adipscing el nteger erat eo, el R
alluam rhoncus dignisim.

Hierarchical Clustering at 5/10/12 2:19 PM
. brain_mass._176 flterec.exp

Dus convals gl at eros f fringila magna quis matis. disse nec neaue

Iaciia nunc egestas viverra. Nam condimentum volutpat sem nec eulsmo

Hierarchical Clustering at 5/10/12 2:11 PM
Dataset: aTestDataset.ex

Praesent uma ante, istique eu ulrices vel, auctor vel massa. AIquam In Ipsum In vel lefend laoreet in eget mi. Cum socis natogue penatbus et magais dis parturient
montes, nascetur ridiculus mus

Standard Deviation Filter at 3/8/12 1:55 PM
Dataset: brain_mas$. 176_filtered.exp
THIS WAS My TEST

Marker Centering Normalizer at 3/8/12 1:54 PM

S CSib

eCU

Gail Kaiser's Programming Systems Lab Computer Science Department, Columbia University

genSpace: Community Driven Knowledge Sharing in geWorkbench 16/18



New this Year
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Research Notebook

Viewing parameters from an analysis

genspacs
serSpace ogi | WorkdonsValzaton | Workfiow Soggestons | Warkiow Satscs | socl Cemter ResaaschNesshaota] Workow Repestioy |
Filter:
Enter your search query here or use the dropdonn below Search
My Log:

Now editing (Esc to cancel)
ffy Detection Call Flnralesllz 11:59AM | © O O Parameters for Affy Detecti...
Dataset: Bcell-100.x

€3]

L
Dataset: Bcell-100.ex;

Quantile Normalizer at 5/10/12 2:22 PM
Dataset: web100.exp

LLorem ipsum dolor sit amet, consectetur adipiscing elit Donec tincidunt gravida egestas. nteger erat leo, elementum si amet hendreri sed, aliquet non sapien. Fusce
aliquam honcus digrissim.

L
Dataset: brain_mas$_176_fiter

e e R S finglamagna uis mats. Vesubulam ne e 10 e suspi vestbulum.Suspenlsse ne neue
lacinia nunc egestas viverra. Nam condimentum volutpat sem nec euism

e
Dataset: aTestDataset.e

Pracsen rma ane, risique e uiice v, aucio velassa: AGUa i o5 v efend faoreet i ege i Ca 5ocis ratoque penasius et magrsds parurient
montes, nascetur ridiculus mus.

Standard Deviation Filter at 3/8/12 1
Dataset: brain_mas5_176_ filtered.exp
THIS WAS MY TEST
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New this Year
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Research Notebook

Filtering view by tool

eo00 senspace
serspace Logn | I I ] social Comer | L ]
Filter:
search
Anova Analysts B I
Anova Analysis at2/7/12 536 M q
‘Dataset. 21161 neu10.gpr N

Anova Analysis at2/7/12 5:36 PM
Dataset: 21161 neu10.gpr

Anova Analysis at 2/7/12 5:35 PM
Dataset: 21161 neu10.gpr

Anova Analysis at 1/10/12 4:52 PM
Dataset: 21161 neu10.gpr

Anova Analysis at 8/3/11 7:15 PM
Dataset: 21161 neul0.gpr

Anova Analysis at 8/3/11 7:15 PM
Dataset: 21161 neu10.gpr

Anova Analysis at 7/26/11 3:01 PM
Dataset: 21161 neul0.gpr

Anova Analysis at 7/26/11 3:00 P
Dataset: 21161 neu10.gpr

Anova Analysis at 7/26/11 2:59 PM
Dataset: 21161 neu10.gpr
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Future Work

Future Work

m Expand research notebook feature to allow groups of
researchers to share notes

m Fully develop a web-based genSpace to complement the
web-based geWorkbench

m Full support for workflows that include aborted and
long-duration tools in geWorkbench
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