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ableS & 2 groups (>] 113:(110;; t[::’[eg{}rim

l'"'h!: v+ Thr #1 e

visit swap axe

e -

JATA SPAC

PARTICIPANTS
5 participant visits
6 studies
3 vaccine regimens

. Active filters (3) 7 assays
- “ 5 contributors
- . 1,715 viruses
- - . « ) 31 unique antibodies

. 2 of your saved groups

LT L] s &8 L]

. . CURRENT SELECTION
. . . . . . @ Range:x=.7toL y=.65t01

L
Ll
L]

keep overlap = keep all | exclude | save

CHAVTI broad
. . neutralizers (1) ACTIVE FILTERS

. . Binding & neutralization (434)

Binding magnitude & breadth
L

. save view | clear

- - REFERENCE GROUPS
- CHAVI Broad Neutralizers

ﬁ Only show overlap with active filter

2 meded 5 wrenfonresrsmas B EEsE 5
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|| Federated quary using DCCL and credeﬂt'-;!-i'!elegati:n input :alues

Diagram

‘waorkfiow desoripton

COS_activity issues an EPR of the delegaled
credential. FOP uses this EPR fo fetch the
actual delagated cradential from CDS and uses
itto irvoke muliple data serices (the query
activity) on behalf of the imvoker

Nead 1o install Taverna 2 caGrid integration
Suite from hitg fwaw. mcs, anl gow-wiant2/ and
pet 3 cagrid Dorian account (see

hillp: wiki cagrid orgidsplayicaGrid13-omea)
‘ivarkfiow author

Wel Tan

DCQL_Query

Port description

DCOL query 1o guery molecular biospedimen across cagnd data senices

TGS Labiewar V.5 Il el [l Log o [l
Loginilr cceaBnin pov

Lab Activities - Search Results [26 record(s) found] '

CXamNe wane

<DCOLOuery xminsns1="hilpVcaGrid. caBIGM Digov.nihunci. cagrid. dcgl™=

Yigw iz pfenl s t3ERS

=51 TargelObject name="edu wustl calissuecore domain CellSpecimen”
Zmilnsns 1="hito-icaGod caBIGH (Wooy nih nolcaond dog

¥ Delete b New valie

65-98-14-2

| Add file location{g)... @ AddURL ... G3AE142

=DCOLQuery omins.ns1="hitp.icaGrid caBIGHM .0igov.nih.ni.g
=ng1; TargelDoject name="edu wusil catissuecore. domain. C
“n51targetSeniceURL=hitps-itissueinventary. cabig upme ed

5396142
.F«-.'.QR-H-?
[t290-122
IC-E 9B-14-2
I&:-QB-H-?
.bF-SB-Id-Z
6398142
IEJ B 14.2

B3-98-14-2

BE-a0-14-2

G3-0E:14:2

=101x]

Lab Te3t

AK_PHOS A

ETE 1028 FM MG

ARINGINZERN  |BANDE
|0z 100 pus |
[+zsma 0zeru
[

WP [ Bresruem_tora
|70z 10zarm [

LTNE I PN

EQEM_2ES

ET0E 1028 P CLUGC_HOMFASTING
ST08 1020 PU

L0 10 28 Pu EMATOCRIT

HEMATSCRT

5T 1028 FI HORD PHIE

(1 TG Ll tatin

false talse
falsa dalse
talsn tatin

talsa

talsn
talza talsg
talsg

talse

Ilnn
.|1I!e
talsa talsn
falsa dalse
.|.l|.‘f -!Jlsve
talsn atan

falsa false

3 Cancel
i1 Microsoft Excel - xl-caBIG-smart-client

n &0 20

& File  Edit Data

DEHRIIIR VRSB
F7 - &

View Insert Format Tools Window Help

tatin

% Arial

Al B [ c [ ]

http://xl-cabig-client.sourceforge.net

Query Parameters:
caBIG Data-Service:
Service Data Element:

Run Query
Run Query

120 150 180 20 240 20 30

BENEHESERE

Wiboar |Cycles S1076 > W Bsas | Accelerstion -

Query Timestamp: Never

0 Results

-

xl=caBIG Smart Client

Version:

© 0om ~lojx|

Domain Object's Model Name : Nucleotide Sequence

ModelDescription:  Description Nof Avaiable

— Model |dentifiers
ID: 2223318 ShortName: C45374
Class Name :  NucleicAcidSequence
PackageName: gov.nih.nci.cabio.domain

—Object Attributes

| Name | Description | Val 2]

|dentifier jave

accessionNumber ccession Number jave

accessionNumberyersion | &ccession Number Version | jave

type | Type |iave

value

| Value
| Lenath

java—

liaveX
»

lenath

—EVS Concepts

| Definition
| The sequence of nucleotidd

| Code

M4 ¥4 caBIG Data Bﬂlﬂgﬂ/ﬁ

Ready

i /start J@ d@mMo&Ea@

4l

=18l x|

talgn
v -8 X

u =

Document Actions

xl-caBIG Smart Client
Query Constructor i Connections Manager I
caBIG Query Constructor
caBIG Data-Service: I[caB!D] http: /41 3?.187.87.35:80/ogsa/s;| @@

[~Data-Service Details
Research Center:

|nCice

Research Center Type: ICancer Research
Description:

National Cancer Institute Center for Bioinformatics =]

k|

Comments:

The cancer Bioinformatics Infrastructure Objects (caBI0)
architecture is the primary programming interface to caCORE.
caBl0 represents data as objects, and each object is part of a
domain model that covers an area of biomedical information.

Contact Information:

Avinash Shanbhag
6116 Executive Blvd, Rockville, MD 20852
Phone Number: 301-534-3005

Data-Service's Available Objects:
[Nuclectide Sequence

&) Import selected caBIG Data Service

caBIG Connections Console

= |Successiully synced with Index Service.

| O] Sent Ttems ... caBlG_dotN... | @& 2 Firsfox  +| 92 Microsof... ~| ()4 Window... vt CommandP... | JJ iTunes '@2 Micros... ~ ‘« KB O|EMD. 0618







1. Design is more about making
the right thing than how it
looks.

2. The process is available to you.
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I App response time average
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Load time average
0.56 sec
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0.23 sec
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Alert threshold for server...

0.5 sec EDIT

Round trip time average
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Collaborative
DataSpace (CDS)

A web application for HIV
vaccine researchers to
collaborate with shared
work and data.
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Super Watson

Imagine that you arrive at this new tool filled with data from multiple studies and labs working
on HIV. There's a search box powered by a version of IBM's Watson from 10 years in the future.
Watson will answer any question you have about all this data. That includes interpretations
and judgments. But you only get 5 questions! Write out your questions.

What could
you do with
aggregate
data that
you can't do
now?




[ools Inventory s )<

Sample processing Data exploration and Visualization Data analysis | HO.W ShOU ld
discovery édoerf;:lg?s\s, comparative, thls tool
relate to all
the other
tools in use?

Paper writing Collaborating with Researching the field Other
(text, figures) other labs



Search Slices

Imagine that you arrive at this new tool filled with data from multiple studies and labs. There are only 3 ways that
all this data is cataloged to help you find what you need, whether it's by browsing or searching or finding similari-
ties. Circle the 3 that you would use the most frequently.

How should
information

Studies (RV 144, CHAVI 008, HVTN 068, etc...) Geographic region be

People (participant 1Ds) Assays Organ ized?
Participant attribute Visualization types

Antibodies Analysis types

Virus clades and subclades Other

Virus epitopes Other

ENVs Other

Vaccines




Barriers and Benefits

In a few years, you will be able to upload your data and align it to what already there so that you can use it in
combination with other's data, and others can use yours too. List the factors that influence whether you would

choose to share.

How likely are you to share your data?

O O O O

definitely very somewhat don't
likely likely know

Benefits

CDS has a feature you need in order to analyze and interpret
your own data

Other researchers are uploading their data
My grants require me to share in CDS
My data are referenced in others' publications

| am invited to be a coauthor because others are relying on my data

O O

somewhat very
unlikely unlikely

Barriers

Others will use my data and not credit me
Others will publish something I'm planning before
It's time consuming or difficult to upload and align

There are too many caveats and nuances for other
use of certain data

What are
specific
privacy
concerns
and how can
we overcome
them?



A,

.

3 s
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Do people
really want
to
collaborate
in here?
How?




1 Throughout the system there is
always a working set of data.

5 Information to help interpret
and define is always near.

=

ap
2l

o

i
[

C N

2 Participants and visits are the
objects being viewed, sorted,
filtered, and connected across
data.

49

6 Data with no or unknown value
are visible.

=

3 We prioritize fast filtering to
intersecting data.

7 Core tools share consistent
interactions with each other.

4 The current working set persists
across view changes.

+r

51




Can people
use this?
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HIV VACCINE DATA

: o

All participants FIND PARTICIPANT GROUPS...

Active filters (unsaved)
. CHAVI 08, CHAVI Broad Neutralizers, 6 total

Search Results St]_]_d]_es HVTN 204, HVTN 068, NSDP, MRK-AD5

. 7 clades, 3 tiers, 4 antigen sources 2 total
COMMUNITY GROUPS Ant]_ genS (infection, reagents, IMCs, pseudoviruses)
CHAVI broad neutralizers
(LT humoral & B-Cell
All HLA-TIs )

Male sex workers
BV144 from the 2012 NEJM

V4, . 1 DNA primes, 2 Boosts, 2 Adjuvants 3 total regimens
pape Vaccines

. Alpha, Beta, Carot, Donut, Eggplant 38 total labs
Y GROUPS Contributors
My Contributed Data
Top 10% ADCVI samples

9 races, 3 HLA types, 3 infection statuses, 2,131 total particpants

Infected female HLA-IIs De mO gr aphi CS .

Broadest cytokine responders
Best NKTs and ADCC

s s 8,039 Env, 1,323 IgA, 812 IgE, 730 IgD, 14,321 total
Everyone tested on Ag CXog Antlb OdleS 1,400 IgG, 613 IgM

Env
See all 28 total

Saved views

OR PASTE PARTICIPANT, VISIT, OR SAMPLE IDENTIFICATION NUMBER(S):

PTID, PTID... [ go]




HIV VACCINE DATA

Assays ©

find assay e

Participants  hide empty

— Adaptive: humoral & B-Cell

Antibody dependent cellular cytotoxicity / Last Name, Last Name, Last Name ...
q Multiplex array / Last Name 434
Cyvtokine Mulfiplex Bead Array / Last Name

-ing Antibody / Last Name 1.0

Assayv Name two / Last Name
Assay Name three / Last Name
Assayv Name two / Last Name

Assayv Name three / Last Name

+ Adaptive: T-cell

+ Diagnostic & Clinical
+ Host Genetic

+ Innate

+ Other & cross-category

v Choose category ©

o

Explore categories
Plot data

Chart by time
Compare demography

View raw data

1,128

PARTICIPANTS

23,201 participant visits
6 studies

3 vaccine regimens

38 assays

22 contributors

1,715 viruses

31 unigue antibodies

2 of your saved groups

ACTIVE FILTERS
All participants

save view

REFERENCE GROUPS

+ add a reference group

to compare to your active filters



HIV VACCINE DATA

Assays ©

SORTED BY: TYPE

find assay @

Showing number of:

— Adaptive: humoral &...
Antibody dependent...
Binding Antibody...
Cytokine Multiplex...

Neutralizing Antibody...
Assay Name two / Last...

+ Adaptive: T-cell
+ Diagnostic & Clinical

+ Host Genetic

by Studies ©

SORTED BY: TYPE

hide empty | | export

+_-
]

find studies

CHAVI Broad
Neutralizers

9

=R - R =B -

=

HVTN 204

=2

=2

6
6
o

25

RV 144

=2

=2

o

Explore categories
Plot data

Chart by time
Compare demography

View raw data

1,128

PARTICIPANTS

23,201 participant visits
6 studies

3 vaccine regimens

38 assays

22 contributors

1,715 viruses

31 unique antibodies

2 of your saved groups

ACTIVE FILTERS
All participants

save view

REFERENCE GROUPS

+ add a reference group

to compare to your active filters



HIV VACCINE DATA

Plotting 2 variables & 2 groups @

Each dot represents: Participant visit swap axes  view sources  export

r’=.65

Binding magnitude & breadth
LA
L

-L..‘. L ] L ] LI B LI L ]

g 0 Neutralization magnitude & breadth 1

R EER EE BEE B R R B RH
*

LR L) s aw

Active filters (3)

-
*

ety
-

CHAVI broad
neutralizers (1)

-

o

Explore categories
Plot data

Chart by time
Compare demography

View raw data

3

PARTICIPANTS

5 participant visits

6 studies

3 vaccine regimens

7 assays

5 contributors

1,715 viruses

31 unique antibodies
2 of your saved groups

CURRENT SELECTION
@ Range:x=.7tol,y=.65t01

keep overlap = keep all | exclude @ save

ACTIVE FILTERS
Binding & neutralization (434)

save view | clear

REFERENCE GROUPS
CHAVT Broad Neutralizers

Only show overlap with active filter

+ add a refarence group




HIV VACCINE DATA

Charting 2 variables and 3 groups ©

Each line represents: Participant group ~~  view sources  export

Viral load

200K

100K

Estimated infection date 12 weeks post infection

Time since infection

o

Explore categories
Plot data

Chart by time
Compare demography

View raw data

1

PARTICIPANT

5 participant visits

6 studies

3 vaccine regimens

7 assays

5 contributors

1,715 viruses

31 unique antibodies

2 of your saved groups

CURRENT SELECTION
@ PTID: 3552623

keep all | exclude @ save

ACTIVE FILTERS
@ Binding & neutralization (434) +

save view | clear

REFERENCE GROUPS

@ Binding & neut high performers (3) —
@ CHAVI Broad Neutrﬂlize{i.)(g} B-

Only show overlap with active filter

+ add a reference group






1. Design is more
about making the right
thing than how it
looks.




What i1s CDS not?

Dropbox / Atlas: directory and file-based sharing without added value
Completely public to 7 billion people

A specialized Wikipedia

The end of clarifying phone calls and emails

A replacement for statisticians

A replacement for new lab work

A source for HIV research news

“Shotgun science”

A new Iinteractive paper format

A way to administer and evaluate study execution
Webex — live synchronous collaboration



Dataset? Datacube.

Data set-centric

S
1l
|

PTID- / visit-centric

(additional power of CDS)

Il

Il




Open? Mixed.

Private workspaces

cannot go away. But
fresh public data Is

critical.

Envisioned levels of data access

Whole HIV
vaccine
community

Research
networks

Ad hoc
groups

Me



Collaborative? Communicative.

Ironically, the Collaborative DataSpace won’t be a place for rich
community collaboration after all*

*But...



CD5 creates more inter-lab communication.

You can’t annotate completely.

| nesded to know whatmactions participants had to the vaccine, which ien't part of

their protocolto measure orpublbzh butie very relsvant to HWV diagnostice.
John Hural
I don't hawe a clus howto analyze othere' data. There are 20 many vaganss to the
E:t.taass "Itz impozsibls to codify thiz well™
anc Roedsrsr

Thare might be 20 thinge perazeay and it's eally hard to etandardize. lt's sve

countar-produ cience moves on by the time you'we standardized. You'll be-cn utof

data
Unlezz you're cloee to allthe detaile you're goingto screw up the analysis.
Pater Gibart

Someone slee looking atthe =ame data mightwant 2o mething co mplstety differs
They mightwantto know howzomeons wae infected .| don't care, though. Icae
aboutwral load and CD&.

Nicols Frahm

CD5 creates more inter-lab communication.

Benefits of communication
are the primary carrots to
get future data.

Frezh ideas about my data, new connections to others’data, better
contextand interpretation of data, a greater likelihood of receiving
credit,a chance to find collaboration opportunities

‘Wa fesl the dataie ours.If you ghare data that's in p{t-gmlmn publizhad
data) it's sz pacially important that peopls talk to you!

Maric Rosdarsr 1

If you hostunpublizhed data and 20 meons us s itwithout creditin g the =ourss,
thats a problem you’ll only hawe once becaues no onawil ehare again.

Bart Haynsz

COS5 creates more inter-lab communication.

People don't consider all the
things that they should.

‘My biggsst concam iz mtoredit; ite mizinterpretation?

ShaunnaShsn

“Pso -don'tthink aboutwhatregion PTIDe come from orwhstherthey have
an STOD.lhelp them find the nghtdata considenngall thess factore ©

Ksly Soderbard

fou hawe to dig. ite c-nh- when | talked to them on the phone with thees
qusestions | ealiz: ware T#3ad.

Mathan Varlda'gnft

| would rather contactthe pereon who poeted the data. it'e more efficient and

“Someone might maks a claim usmgrm- data thatldon't agres with. | want to
knowwhean they're praeentin @ with it
Georgia Tomarazs

CO5 creates more inter-lab communication.

CDS shouldinclude cues
about quality and linked
metadata.

Iz it posr reviswsd and publezhed? Link to the papsr.
‘What were the key ageay characterstice ?

Iz thare an azeay abstract? lz the aszay sxpsimental?
Doss it uge GLP/GMP and provide metadata?

‘Whom ghould lcontact about the data and how? Whom ehould | contact about
the ztudy?

CD5 creates more inter-lab communication.

It takes too much effortto
gnn‘:_:) ate deeply. No one will
oi

e “all aboutwhatl Efatln retum. If it takez my tims | have to hawe asazon..
annotation iz really h

Nicols Frahm

“lte theft of my ima” Every login, svery exra etep, svery adminiztrathe nesd.
Danny Dousk

CDS will need staff to
help annotateand align in
the future.




2. The process is
available to you.




Look for context: talk and observe before you start building
Validate assumptions: is the explicit ask really what's needed?
'terate at low fidelity: Test, fail, learn early and often

Prioritize: optimize for key tasks rather than exposing everything



Dialog



