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What 1s a workflow?

How does climate affect
productivity?
How could | test that?

&

Acquire data
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What 1s a workflow?

Location: Pine Mountain
Methods: Protocol A
Plot size: 5m x Sm

SPEC COV99 HGT99 COV00 HGT00 COVO01 HGTO1

Vegl 30 4 35 42 35 4.4
veg2 12 1.2 11 0.9 10 ‘ 0.3
veg3 44 6.3 ‘ 46 6.6 51 6.9

Sensor Weather
Dataset Dataset

Image
Dataset




What 1s a workflow?

&

Search for

[Location: White Mountain

com patl b | e d ata Meth(_)ds: Prc:tocol B

Plot size: Im”

tl 323.1
t2 366.7
t3 383.2
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What 1s a workflow?

Location: Pine Mountain

Methods: Protocol A

Plot size: 5m x 5m

SPEC COV99 HGT99 COV00 HGT00 COV01 HGTO!

Vegl = 30 4 35 42 | 35 | 44 Conversion
veg2 | 12 12 | 1 09 10 03 —P NS —P YYMMDD 443.5,YYMMDD, 454.8,YYMMDD, 462.8, ...
veg3 44 63 | 46 66 51 69 Analysis

Location: White Mountain
Methods: Protocol B

Plot size: Im’ Data Integration:
TIME BMASS Physical: file type

th | 3231 - s
A - = LogicaI: data orga.mzatlon
B3 3832 Semantic: space, time, methods

SITE TIME BMASS

PNM | tl 323.1
PNM | t2 366.7
WMT 3 4435
PNM 4 383.2
WMT  t5 4548
WMT t6 4628
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What 1s a workflow?

SITE TIME BMASS

PNM | tI | 3231 GIS Expert

WMT 6 | 4628 —> Sample 1, lat, long, presence \

—_—
\ > Sample |3 lat, long, absgnce

Sample 2, lat, long, presence
4 Integrated data:

323.1, biomeA, 2200m, 16C
366.7, biomeB, 2320m, 14C

: - ) 4435, biomeC, 1535m, 22C
Elevation (m) %
a ,
B L

Mean annual temperature (C) /




What 1s a workflow?

Integrated data:

323.1, biomeA, 2200m, 16C
366.7, biomeB, 2320m, 14C
443.5, biomeC, 1535m, 22C

Big, ugly
statistical
program




oW
oW
oW
o Did 1 make that transformation before |I...

What 1s a workflow?

nat exactly did | do?
nere did | put that piece of data?

no snatched the GIS expert away?
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What 1s a workflow?

* 1
Ingestion
Data :
—
Integration l
Data i Data Analysis/
_} Integration g Visualize [

Data r :
. L i Ingestion g /N2IYSIS
Research Design

Heterogensous Data Integration
Data Ingestion and Analysis

Dgnig) if

Reporting

Sharing

Visualization




Research Design

Workflow sharing

What 1s a workflow?

Datakilom

eData discovery
*Analysis discovery
sAccess to computational resources
sAutomated data integration
«Automated transformation for analysis
*\Workflow analysis

Reporting
Sharing

Workflow as methods metadata

LTER
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BIOMEDICAL IMFORMATICS RESEARCH NETWORK

h 4
Scanner
Parameters

l

Reconstruction —

K-Space Images

Scanner
Parameters
Slice Time Motion

: — P :
Correction Coarrection

Anatomical

Co-Registration

|

Anatomical Spatial
Template . .
B Normalization
S
Parameters
Data
Normalized Validation
Resuits Anatomical [P
Image ali
Overla
Y Data
v
Results Single Subject
Overlay Statistics ;lormt?'izef
unctiona
Statistics Multiple Subject’s Data Experimental

Paradigm



Promoter Identification

Worktlow (PIW)

Step 2 Step 3 Step 4
1.4 !!-};u T AHES NCBI
microarray Gene ID GenBank cDNA r B
BLAST
data sequence sequence
=} retrieval search
i i genomic
MicroArray Analysis Clusfavor Analysis cequence
Step 8 Step 7 Step 6
’ - B% g Step 5
s —I T
BLAST f' Consensus promoter data Transcription Transfac
= sequence o search
1 factor binding
scarch L II—

‘ Promoter Model generator Promoter Identification

new candidate target genes

Source: Matt Coleman (LLNL) |
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EcoGrid
DataBase

Species Distribution Workflow

-

EcoGrid
DataBase

Species Species Test sample
pres. & abs. pres. & abs. Model quality
points Y-\ points parameters
Y . Training (L8]  GARP g_
Physical Sample sample Model 'uleset \validation
Transformation Data Calculation
A
GARP
rule set
\ 4 \4
Integrated ‘ >
[ > >
layers @ Native range -
Map prediction map User
Generation
Env. Integrated Selected
- layers layers prediction
> g maps
ECOGrId Layer Scaling v
Query Integration
Archive LTER Generate "
To Ecogrid
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Species Distribution Workflow

Test sample

Species Species
pres. & abs. pres. & abs. \ Model quality
points points arameters
gl
Training GARP
EcoGrid Physical Sample $@MPl€  \odel ruleset validation
Query Transformation Data Construction
A
EcoGrid GARP
DataBase rule set
v v
Integrated ® . <
layers @ Native range —
D‘_ Map prediction map
d Generation
- Grid Env. Integrate Selected
Cco . layers layers /" prediction
DataBase = . g maps
EcoGrid Layer Scaling
uer Integration ‘ﬁA ’
EcoGrid _ Archive Generate
DataBase Data discovery To Ecogrid Metadata

Analysis discovery

Access to computational resources
Workflow as methods metadata
Shared workflows

Automated data integration
Automated transformation for analysis
Workflow analysis




Abstract Workflow

Model quality
Parameters
Test sample Checkpoint
y
Species
Occurrence — — ’EEE'I — -
points Training GARP —=
Sample sample  Model ruleset validation Map
Data Calculation Generation
GARP
rule set

Environmental
layers

Native range
prediction map
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Conceptual Workflow *

Hierarchical Workflows

Specics
Toints
T~ Construct Validate

/ Model Model

Abstract Workflow e&=—>

Executable Workflow

Views; Atomic vs Composite Steps

/S8\ System Step




Worktlow Reusability

O Reproduce/methods detalls
O Reuse within-discipline different data

O Reuse within-discipline different
model/analyses

0 Reuse between-discipline
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Exercise: Conceptual and

Abstract Workflows

Break into groups of 4

Pick a research topic

Construct an abstract workflow
Stop at 11:45

Group presentations

S
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