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Organic Data Science Problem Approach

Science Goal: The Age of Water
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Example of Organic Data Science

n Science Goal: The Age of Water

The lake organic ‘ Modeling connectivity
‘. carbon models. in the hydroscape
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§ Desription § Description

is component uses the X model o generate

Algorithm Black box Algorithm Black box

@ Accomplish tasks with results
© Aggregating Knowledge
@ Models as software component

@ Defining Science Goal
© Define Main Tasks

© Decompose Tasks until they are solvable
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Conceptual Task Attributes

Expertise BmType & Owner & Participants @ Progress

| Start date Target date |
|

Explaining content Answers

Task
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Social Design Principles Addressed

P1.1 Create mechanisms to match people to activities

P1.2 Highlight more active tasks

P1.3 Inactive tasks should have ,expected active times”

P2.1 Make it easy to see and track needed contributions

P2.2 Ask specific people on tasks of interest to them

P2.3 Simple tasks with challenging goals are easier to comply with

P2.4 Specify deadlines for tasks, while leaving people in control

P2.5 Give frequent feedback specific to the goals

P2.6 Requests coming form leaders lead to more contributions

P2.7 Publicize that others have complied with request

P2.8 People are more willing to contribute: 1) when group is small, 2)
when commited to the group, 3) when their contributions are
unique

P3.1 Cluster members to help them identify with the community

P3.2 Give subgroups a name and a tagline

P3.3 Putsubgroups in the context of a larger group

P3.4 Interdependent tasks increase commitment and reduce conflict

P1: Starting Communities Principle mainly addressed by Feature M Feature
P2: Encouraging Contributions through Motivation Principle partly addressed by Feature
P3: Encouraging Commitment

USCViterbi INFORMATION SCIENCES INSTITUTE Felix Michel 6

Sehaal of Engineering



Parent Task

@ PIHM model Documentation

current Task | ~ @ Calibrating the PIHM model
— & PIHM calibration as an on-line service
Su b_tasks @ PIHM manual calibration
& PIHM calibration using evolutionary
[~ An important feature of PIHM is the utilization of geospatial data necessary to setup and run the model for a given
watershed from national data sources. In simple terms, each dataset utilized in the modeling process is a
. geospatial map (vector or raster) with assigned properties. For example, SSURGO (USDA ref) is a national map for
Descrlblng soil type in GIS format (see figure 1). Each soil delineated by the map is associated with a lookup table of soil
C texture (sand-silt-clay-bulk density-organic content) from which model hydraulic parameters are estimated. It is
ontent important to realize that the estimated parameters determined from the map, and then projected onto the numerical
mesh, are considered a-priori initial guesses, and likely to have a high uncertainty. However, we have found that
the most important thing about the soils data is the spatial map itself. A-priori parameters are only used as an initial
| guess and must be optimized as part of the model process as described below.
Structured Properties
Type Medium-Level
Expertise Hydrology modeling
Structured Carbon
. Start Date 12/15/2014 .
Properties End Date 12/15/2015 Task Representation
Owner Chris
Participants Steven P2.1: Make it easy to see and
Gil track needed contributions
Progress 70% ) )
— P2.3: Simple tasks with
ANSWers chaIIengerg goals are easier to
comply with
Answers v" Answer 1
v" Answer 2
v Answer 3
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& Felix Talk Preferences Watchlist Contributions Log out

Task | Discussion Read | Timeline | Edit| View history | ¢%¢| v Q

Organic Data
Science

@ PIHM model Documentation

@ Calibrating the PIHM model

All Tasks | My Task T E _ . .
asks y Tasks © LR = & PIHM calibration as an on-line service
@ PIHM manual calibration
Y Q

& PIHM calibration using evolutionary

The Age of Water
@ Modeling connectivity in the hydroscape
@ The lake organic carbon models
) PIHM model Documentation
) Calibrating the PIHM model
& PIHM calibration as an on-line service

An important feature of PIHM is the utilization of geospatial data necessary to setup and run the model for a given
watershed from national data sources. In simple terms, each dataset utilized in the modeling process is a
geospatial map (vector or raster) with assigned properties. For example, SSURGO (USDA ref) is a national map for
soil type in GIS format (see figure 1). Each soil delineated by the map is associated with a lookup table of soil
texture (sand-silt-clay-bulk density-organic content) from which model hydraulic parameters are estimated. It is

@ PIHM manual calibration important to realize that the estimated parameters determined from the map, and then projected onto the numerical

O PIHM calibration using evolutionary mesh, are considered a-priori initial guesses, and likely to have a high uncertainty. However, we have found that
® PIHM Software the most important thing about the soils data is the spatial map itself. A-priori parameters are only used as an initial
Framework Design guess and must be optimized as part of the model process as described below.

Structured Properties

Type Medium-Level
Expertise Hydrology modeling
Carbon
Start Date 12/15/2014
End Date 12/15/2015
Owner Chris
Participants Steven
Gil
Progress 70%
Answers
v" Answer 1
v" Answer 2
v" Answer 3
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Timeline Tracking

P1.3: Inactive tasks should have
,expected active times“

P2.4: Specify deadlines for tasks,
while leaving people in control

Help track
Structured Properties progress,
suggest changes
Type Medium-Level -
Expertise Hydrology modeling In owner
. . Carbon
Active Time |: Start Date 12/15/2014
Interval End Date 12/15/2015
Owner Chris :| Can Change Owner
Participants Steven
Gil
Progress 70%
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Task progress measurement concept

Different measurement levels are used to ensure a simple and sufficiently accurate measurement.

90%

95%

J. 9. ©

Rule: The abstraction level of a
parent node/task can be equal or
higher but not lower.

90%

Medium-level Task
“ Medium accuracy
Aggregated Estimation

Low-level Task
“ High accuracy

Estimated by users &

Progress Tracking

P1.3: Inactive tasks should have
»,expected active times“

P2.4: Specify deadlines for tasks,
while leaving people in control
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All Tasks MyTaskse E :'E
Y al | Expertise, Title Filter

The Age of Water
@ Modeling connectivity in the hydroscape
@ The lake organic carbon models
) PIHM model Documentation
) Calibrating the PIHM model
& PIHM calibration as an on-line service
@ PIHM manual calibration
O PIHM calibration using evolutionary
@ PIHM Software
Framework Design

]

Tasks

Selected Task

o Explorer Navigation | - View

P2.1: Make it easy to see and
track needed contributions

P3.3: Put subgroups in the
context of a larger group
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All Tasks = My Tasks 9
Software Y || Search

' The Age of Water

-+, Framework Design

b il . Prototype Design
0 Implementing

m

Q J User selects Expertise £ ,,Software”
Non-Matching Parent Tasks are shown for context

Highlight Tasks Matching

- dPhase 1
- Phase 2 _| with Expertise selected
e Explorer Navigation Il - Filter
P2.1: Make it easy to see and
track needed contributions
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s Sl
N W
| | | [
All Tasks My Tasks 9 E :'E
| Expertise Y|| Search Q|
' The Age of Water

#-() Framework Design
' &-@ Prototype Design
&) Implementing

e Worklist | — Hierarchical View

& Phase 1
- ®Pphase 2
P2.1: Make it easy to see and
track needed contributions
P2.4: Specify deadlines for tasks,
Structured Properties while leaving people in control
Task Type Medium-Level
Field Software
Development
Start Date 12/15/2014
End Date 12/15/2015
Owner Felix _ ] Task Owner
Participants Gil
Varun
Progress 80%
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NG
[
All Tasks My Tasks 9 E ,'.E
| Expertise Y|| Search Q|

Implementing
5 Month left

Phase 1
2 Month left

Phase 2
30 4 Month left

_| Sort Category and Option

Sortable Task List

Structured Properties

Task Type
Field

Start Date
End Date
Owner
Participants

Progress

Medium-Level
Software
Development
12/15/2014
12/15/2015
Felix

Gil

Varun

80%

9 Worklist Il — List View

P2.1: Make it easy to see and
track needed contributions

P2.4: Specify deadlines for tasks,
while leaving people in control

_] Task Owner
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Alarm Bell I: 4 & relix Talk Preferences Wa

Ti E
! Describe Model X garch
. 6%y Overdue 2 days ago |
Overdue Task List
Test Model Z
70%) Overdue 1 days ago

e Task Alert

P2.1: Make it easy to see and
track needed contributions

P2.4: Specify deadlines for tasks,
while leaving people in control
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Progress Title Timeline
I | I

Task | .. The Age of Water

TODAY
""" Wnreniocers T
in the hydroscope
The lake organic
Subtasks | s
gl IS cumentator S m
Documentation

. Framework Design . 70%

July 14° August 14° October 14* November 14‘ December 14°

Time AXxis

0 Timeline

P1.3: Inactive tasks should have
»,expected active times”

P2.1: Make it easy to see and
track needed contributions

P2.4: Specify deadlines for tasks,
while leaving people in control
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Username

User picture
and expertise

Active Tasks

Future Tasks

Task History

Paul Hanson

Carbon Cycling Expertise2

Expertise4 Expertise5

Expertise3

e User Tracking |

Current Tasks &

High-level task name
80%Y Some tasks description based on the task describing content

Medium-level task name
Some tasks description based on the task describing content

Low-level task name
Some tasks description based on the task describing content
Future Tasks €

Medium-level task name
Some tasks description based on the task describing content

0%

Completed Tasks

High-level task name
Some tasks description based on the task describing content

100%

P2.2: Ask specific people on
tasks of interest to them

P3.1: Cluster members to
help them identify with the
community
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Paul Hanson

Expertise3

e User Tracking Il

Carbon Cycling Expertise2
Expertise4 Expertise5

o

o

o

Completed Tasks €

High-level task name
Some tasks description based on the task describing content

100%

P2.2: Ask specific people on
tasks of interest to them

P3.1: Cluster members to
help them identify with the
community

B Paul’s Task Network
E
Ta s k- Pe rso n ................ G
Visualization H
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Next Steps

v’ Discuss presented concept

Organic Data Science wiki -> Framework Design

v’ Iteratively implement presented concept

1) Task Representation, 2) Explorer Navigation, 3) Progress Tracking, 4) Timeline, ...

v’ Evaluate Implementation
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Backup

v ODS Context
v' Mockups without Annotations

v' Component Mockup
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Context of Organic Data Science Wik

Organic Data Science WIKI @

Meta Workflows s

8
Algorithm Black box

g dds , .

2 s i i
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Q. = IMPORT:
; @ EXECUtab'e WO rkﬂOWS component Definitions Input Parameter Output
~ = and Descriptions F o |
o Modeling Analyze Provenance E R
(7)) b i &) )
g le-l G @ 2 é Description
= £ Y =
< 8 @ EXPORT: Algorithm Black box
B — Workflow Results,
E O % =3 Executable Workflows,
Executable Components
1 GEOSoft
Input Parameter Output
£ 10 based Workflows i 2 _ | =
= SRS 2 0
© g Description
E is component uses the X model to generate ..
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& Felix Talk Preferences Watchlist Contributions Log out

Task | Discussion Read | Timeline | Edit| View history | ¢%¢| v Q

Organic Data
Science

& PIHM model Documentation

@ Calibrating the PIHM model

All Tasks | My Task T E _ . .
asks y Tasks © LIk = & PIHM calibration as an on-line service
@ PIHM manual calibration
Y Q

& PIHM calibration using evolutionary

The Age of Water
@ Modeling connectivity in the hydroscape
@ The lake organic carbon models
) PIHM model Documentation
) Calibrating the PIHM model
& PIHM calibration as an on-line service

An important feature of PIHM is the utilization of geospatial data necessary to setup and run the model for a given
watershed from national data sources. In simple terms, each dataset utilized in the modeling process is a
geospatial map (vector or raster) with assigned properties. For example, SSURGO (USDA ref) is a national map for
soil type in GIS format (see figure 1). Each soil delineated by the map is associated with a lookup table of soil
texture (sand-silt-clay-bulk density-organic content) from which model hydraulic parameters are estimated. It is

@ PIHM manual calibration important to realize that the estimated parameters determined from the map, and then projected onto the numerical

& PIHM calibration using evolutionary mesh, are considered a-priori initial guesses, and likely to have a high uncertainty. However, we have found that
@ PIHM Software the most important thing about the soils data is the spatial map itself. A-priori parameters are only used as an initial
Framework Design guess and must be optimized as part of the model process as described below.

Structured Properties

Type Medium-Level
Expertise Hydrology modeling
Carbon
Start Date 12/15/2014
End Date 12/15/2015
Owner Chris
Participants Steven
Gil
Progress 70%
Answers
v' Answer 1
v" Answer 2
v Answer 3
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& Felix Talk Preferences Watchlist Contributions

Log out
Task | Discussion Read Timeline Edit| View history 'y%¢ w |Search Q|
Ol!?:?:faim Q Prototype Design .
- Implementation
All Tasks = My Tasks © = E
TODAY
Software Y|| Search q|

------------ .
The Age of Water

) Framework Design
1

R T

&-@ prototype Design | T Phase 2 . 0%
IQ Implementing
& Phase 1
Lom Phase 2 July 14/ August 14‘ October 14‘ November 14* December 14*
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Organic Data

@ Prototype Design

Science ! .
- Implementation

All Tasks = My Tasks 9 E

m

i'" d Phase 1
: L__ M Phase 2
Expertise Y|| Search Q| :
o
. The Age of Water e :
! H JavaScript | —
#-() Framework Design och :
' &-@ Prototype Design Bomert i
“®Implementng
Er-) Phased Wik System | - Semantic Assistants
LW Pphase 2 ‘
Wiki Engine g
=)

Structured Properties

Task Type Medium-Level
Field Software
Development
Start Date 12/15/2014
End Date 12/15/2015
Owner Felix
Participants Gil
Varun
Progress 80%
Answers
v" Answer 1
v Answer 2
v" Answer 3

& Felix Talk Preferences Watchlist Contributions Log out

Task | Discussion Read | Timeline| Edit| View history ¥%¢| |Search Q|
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& Felix Talk Preferences Watchlist Contributions Log out

Task | Discussion Read | Timeline| Edit| View history ¥%¢| | Search Q |
Orgst:?:;f:ta Q Prototype Design .
& Implementation
All Tasks |~ My Tasks © = E L_ —
| Expertise Y| | Search Q| ;r---.;Phase 2

_______________________

JavaScript -—
; - :
Implementing | mrowser !

5 Month left oroproyrorrmr )
Phase 1 Wiki System l Semantic Assistants
2 Month left e
Phase 2 | wiki Engine : !

30%" 4 Month left 5 b <)

Structured Properties

Task Type Medium-Level
Field Software
Development
Start Date 12/15/2014
End Date 12/15/2015
Owner Felix
Participants Gil
Varun
Progress 80%
Answers
v" Answer 1
v Answer 2
v" Answer 3
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Task | Discussion Read ' Ti

Organic Data .
. Prototype Design
Science ‘ ypP g .
- Implementation
All Tasks = My Tasks e E E i 9 Phase 1
e
L (W Phase 2
| Expertise Y|| Search Q| ! + e
T | —
i :
Implementing % i erowser |1
5 Month left oyt i
ZPI'I\:Iaof}?h }eft ....... Wlkl?yslsm _l Semantic Assistants
Phase 2 Wiki Engine
30 4 Month left i
=

Structured Properties

Task Type Medium-Level
Field Software
Development
Start Date 12/15/2014
End Date 12/15/2015
Owner Felix
Participants Gil
Varun
Progress 80%
Answers
v" Answer 1
v Answer 2
v" Answer 3

65%

70%

‘ & Felix Talk Preferences Watchlist Contributions Log out

Describe Model X parch Q |

Overdue 2 days ago

Test Model Z
Overdue 1 days ago
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& Felix Talk Preferences Watchlist Contributions Log out

Task | Discussion Read ' Timeline  Edit| View history (¥ v |Search q|

« The Age of Water
All Tasks | My Tasks € T E

TODAY

Expertise Y| | Search Q|

""" e maocore NN
. The Age of Water in the hydroscope
+-® Modeling connectivity in the hydroscape The lake organic
o e oot S clbecs s |
.- PIHM model Documentation

'-'OI Calibrating the PIHM model PIHM model _
Documentation

f
& PIHM calibration as an on-line service

;‘ PIHM manual calibration
& PIHM calibration using evolutionary 7 Framework Design . 0%
~@ PIHM Software
+- D Framework Design
July 14° August 14° October 14* November 14‘ December 14°
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& Felix Talk Preferences Watchlist Contributions Log out

User | Discussion Read  Timeline Edit| View history (¥%¢| v |Search Q|

Organic Data

Science
[ Paul Hanson
All Tasks My Tasks 9 E E

Carbon Cycling Expertise2 Expertise3

Expertise Y| | Search Q|

Expertise4 Expertise5
. The Age of Water

:+-. Modeling connectivity in the hydroscape

E+-. The lake organic carbon models

5—', PIHM model Documentation

- 9 Calibrating the PIHM model

}-J PIHM calibration as an on-line service

;’ PIHM manual calibration

!—ﬁ PIHM calibration using evolutionary Current Tasks o

~@® PIHM Software i
- D Framework Design High-level task name

80%Y Some tasks description based on the task describing content

Medium-level task name
Some tasks description based on the task describing content

Medium-level task name
Some tasks description based on the task describing content

Low-level task name
Some tasks description based on the task describing content

¢

Future Tasks

Medium-level task name
Some tasks description based on the task describing content

0%

Completed Tasks

High-level task name
me tasks description based on the task describing content 28
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& Felix Talk Preferences Watchlist Contributions Log out

User | Discussion Read  Timeline Edit| View history |¥%| v |Search Q|

Organic Data
Science

Paul Hanson

All Tasks My Tasks 9 E :’E
Carbon Cycling Expertise2 Expertise3

Expertise Y| | Search Q|

Expertise4 Expertise5
. The Age of Water
+-® Modeling connectivity in the hydroscape

“-@ The lake organic carbon models

.“& PIHM model Documentation

- 9 Calibrating the PIHM model

}-J PIHM calibration as an on-line service
;’ PIHM manual calibration

“@ PIHM calibration using evolutionary

~@ PIHM Software
+- D Framework Design completed Tasks o

High-level task name
Some tasks description based on the task describing content

100%

Paul’s Task Network
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& Felix Talk Preferences Watchlist Contributions Log out

Component = Discussion Read | Timeline' Edit| View history |y%¢ w

Q
Gnganic Qale @& PIHM model Documentation
PIHM Soft C t
All Tasks My Tasks 9 E E
L Q Conceptual Input Variables Input files
The Age of Water
® Modeling connectivity in the hydroscape Name Type File Name Type
The lak i b del \
© The lake organic carbon m_o e x1 float TextToAnalyze TextToAnalyze W)' PDF
) PIHM model Documentation L
& Calibrating the PIHM model x2 float TextToAnalyze germanWords iﬂ_ Ccsv
d PIHM calibration as an on-line service yl integer germanWords
@ PIHM manual calibration
& PIHM calibration using evolutionary
® PIHM Software
Framework Design Conceptual Output Variables Output files
Name Type File Name Type
z1 integer restultset report mX; PDF
22 float restultset resultset i{. csv
23 integer restultset
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