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Presentation Outline

¢ Motivation and Problem Statement

e Fault Tolerance and Recovery Service

e Qualitative Performance Analysis Service

e |[ntegration for Workflow QoS

e Demonstration
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Scientific Workflows & Distributed Environments

Simulations,
Models

e | arge, complex workflows are sensitive to failures —— — nwsuaﬁzaﬁon

e Faults are the norm, rather than exceptions - 5 .
e distributed systems, services and resources .

Scientific Workflows

e Completion “guarantees” are problematic

e \Workflow completion is probabilistic in the presence of faults \/

e Many time-critical workflows are deadline driven

e Severe weather events, disaster response, ...
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Problem Statement

" ";'.'J;I;::I;: T
e Need
- Fault-tolerant scientific workflows
e Approach —— Workiow

Performance?

- Qualitative performance analysis over time

Network

e Behavioral validation Contentions /ﬁ

Simulations,
Models

e Behavioral diagnosis

- Fault-tolerance & recovery policies

e Triggered as directed by qualitative analysis engine i

e Qver-provisioning, simple restart or migration
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Problem Statement

e Need
- Fault-tolerant scientific workflows

Expected

® ApproaCh Workflow
Performance?
- Qualitative performance analysis over time :
Network
e Behavioral validation o Contentions /ﬁ
Simulations,
. . . Data Models
e Behavioral diagnosis A %) | Transforination L
- Fault-tolerance & recovery policies { P it
. | L . . |
e Triggered as directed by qualitative analysis engine & — DETECT
e Over-provisioning, simple restart or migration - Visualization
Failures :
lodels
Reso
Contetions

. v,

en c’ ,,,,,,,,

Renalssance Computmg Institute
Catalyst for Innovation



Problem Statement
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Fault Tolerance & Recovery (FT

Application
Performance
Models

p
Resource
Reliability
Models
N Y,
e p\
NWS, MDS
N Y,
e p\
BQP
N Y,
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Qualitative
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Long-running tasks
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Qualitative Performance Analysis (QPA) Service

lllllllllllll

Long-running tasks

Performance data
over a time range
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Qualitative

Simulations,
Models

Visualization

(o )]

£ 3

)

Transformations
Data
Data

= p

Long-running tasks

messssssssssmesm Performance

Performance data

Performance Analysis (Q

1. Task-Level Analysis

Data Temporal

[ Qualitative | [

Series Design

Time /—’ Signature |

Performance
Validation

Performance
Diagnosis

NPUT

2. Workflow-Level Analysis

Performance
Validation

Performance
Diagnosis

over a time range
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Qualitative Performance Analysis (QPA) Service

Simulations,
Models

ansformations Visualization
Cafi - -
(_r Expected

:
1. Task-Level Analysis

Long-running tasks

messssssssssssn  Performance Qualitative Qualitative
e Data 18 Tgmporal L Perfqrmgnce - Per_formar]ce Workflow
e Time / Slgnqture Validation Diagnosis Performance
Series __Design ) 1 )\ ) Analysis
. 2. Workflow-Level Analysis
INPUT . - - - OUTPUT

|
/1 Qualitative

Performance
Visualization

Performance Performance
Validation Diagnosis

Performance data
over a time range
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Qualitative Performance Analysis (QPA) Service

Simulations,
Models

Transformations Visualization

O} - -
% Expected

. 1. Task-Level Analysis
Long-running tasks y ?
messssssssssmssn Performance Qualitative Qualitative o
e — Data Temporal L Performance - Performance Workflow
Time Slgnqture Validation g Performance
Series Design ) { )\ ) Analysis
2. Workflow-Level Analysis 4
INPUT OUTPUT
Performance Performance |— A | Qualitative
Validation Diagnosis Performance
) Visualization Unexpected
Performance data _ _
over a time range Diagnostic:
NFS overload

affecting 50% of tasks
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FTR & QPA Services: Scientific Workflows QoS
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FT
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Performance Monitoring of Workflows

JJJJJJ

enc: 2!

Cmp ing In

0
uuuuuu

NNNNNNNNNNNNNNNNNNNNN



Performance Monitoring of Workflows

£ Instance of NAM Initialized WRF V2_2 Forecast (test1) - NAM Initialized WRF V2 2 Forecast (test1)

Workflow File BFEL Wwlead Component

Monitor  kyEroxe Help

Add Mode | Femove Mode || Connect/Disconnect |

: Mar Initialized WRE ¥2.2 Forecast  Instance of MAM Initialized \WRF 2.2 Farecast (festl) |

bigred.iu.teragrid.org/1

in_ %3 2 7 Preprocessor MaMInitialData — ~
WRF
V2.2 Model —

fric-w.ncsa. teragrid.org/1

: Running
MAM Initial Conditions %S _2 7 Interpolater

N _/
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Performance Monitoring of Workflows
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Performance Monitoring of Workflows
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Workflow Behavioral Validation
Current Workflow Performance Status

LEGEND: B [U] BB [ 2] LAST UPDATED: Monday, 11:03:27 EST 2007

Expected Unexpected Faled Unknown

All Tasks ( 256 )

(€] [e] [e] [e] [e] [€] [e] [e] [e] [e] [€] [€]
[e] [e] [e] [e] [e] [€] [€] [e] [€] [€] [€] [€]
€] [e] [e] [e] [€] [e] [e] [] [€] [e] [€] [€]
EEEEEEEEEEE=E
[€] [e] [e] [€] [e] [€] [€] [e] [€] [€] [€] [€]
[e] [e] [e] [e] [e] [e] [e] [e] [e] [e] [€] [€]
EEEE-EEEEE

Failed Status Tasks (0)
Unexpected Status Tasks (1)

vl
Unknown Status Tasks (1)

[2]
Expected Status Tasks ( 254 )
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Workflow Behavioral Diagnosis

Global Performance Status

LAST UPDATED: Monday, 12:03:27 EST 2007

All Tasks (256 )

Failed Status Tasks (0 )

Unexpected Status Tasks ( 253 )

Benci
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TOTAL

Total Tasks 1 253 0 2 256

?
[v]
[v]
[v]
[v]
[v]

Unexpected Possible Diagnosis:

*NFS Overload: 253 Tasks
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Policies for Triggering Fault-tolerance & Recovery
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Policies for Triggering Fault-tolerance &

LAST UPDATED: Monday, 12:03:27 EST 2007

....TOTAL

Total Tasks 253 256

======
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Policies for Triggering Fault-tolerance & Recovery

LAST UPDATED: Monday, 12:03:27 EST 2007

TOTAL
Total Tasks 1 253 0 2 256

LAST UPDATED: Monday, 13:03:27 EST 2007

TOTAL
4 247 0 5 256

Total Tasks
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Policies for Triggering Fault-tolerance & Recovery

LAST UPDATED: Monday, 12:03:27 EST 2007

TOTAL

Total Tasks 2 256

LAST UPDATED: Monday, 13:03:2 Unexpected states
consecutive epochs

. TOTAL

Total Tasks 4 247 0 5 256

======
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Dynamic Job Migration
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Dynamic Job Migration

ed WRF V2.2 Forecast (test1) - NAM ed WRF V2.2 Forecast (test1)

Workflow File BPEL Mylead Component Monitor MyProxy Help

Add Mode | Remove Mode ” Connect/Disconnect

MNAM Initialized WRF V2.2 Forecast  Instance of NAM Initialized WRF Y22 Forecast (testl) |

NaMInitialData
Config

MaM_Initial_Conditions_v3_2_7_Interpolater

CrossCuttingConfigurations

Config

ARPS2ZWRF_VS_2_7_Interpolat
-

-
-
>

ic-w.ncsa. teragrid.org/1

WRF_Static_%S5_2_7_Preprocessor

NaM_Lateral_Poundary_YS_2_7_Interpolater

/\ : | i
Job running D f | o
on Tungsten e

[5talus of job WRF_Shaticve.2.7 Mon_Apr_23_09_57_12_EDT_2007_10991711 BES1034 Sl
Status of job WRF_Static-v/5.2,7_Mon_pr_23_09_57_13_EDT_2007_1099171177336651834 Statu,
Status of job WRF_Static-vS.2,7_Mon_pr_23_09_57_13_EDT_2007_1099171177336651834 Statu...

09:57:43.657 04/23... WRF_Static_¥5_2_7...INFO Status of job WRF_Static-v5.2.7_Mon_apr_23_09_57_13 FDT_2007_1099171177336651834 Statl...
09:57:51.868 04/23... WRF_Static_¥5_2_7... INFO Status of job WRF_Static-v5.2.7_Mon_apr_23_09_57_13 FDT_2007_1099171177336651834 Statl...
09:57:51.889 04/23... WRF_Static_¥S_2_7... jcomputationDuration  [Computation Time taken = 19412 ms] >
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Dynamic Job Migration

FT R resc h ed u I i n g Wh e n LAST UPDATED: Monday, 13:03:27 EST 2007
U 7

unexpected state detected ... SR

ed WRF V2.2 Forecast (test1) - NAM ed WRF V2.2 Forecast (test1) ized WRF V2.2 Forecast (test1) - NAM | ized WRF V2.2 Forecast (test1)
- - Workflow File BPEL Mylead Component Monitor MyProxy Help

Workflow File BPEL Mylead Component Monitor MyProxy Help
Add Node | Remove Mode || Connect/Disconnect

Add Mode | Remove Mode | Connect/Disconnect
mAM Initialized WRF ¥2.2 Forecast  Instance of NAM Initialized WRF V2.2 Forecast (testl) }

|»

MNAM Initialized WRF V2.2 Forecast  Instance of NAM Initialized WRF Y22 Forecast (testl) I

MAMInitizlDEtz
Config

NaMInitialData
Config

Terrain_Y¥S_2_7_Preprocessor

MAM_Initial_Conditions_YS_2_7_Interpolater

MaM_Initial_Conditions_v3_2_7_Interpolater

CrossCuttingConfigurations

Coifig >

CrossCuttingConfigurations

Config B

ARPS2WRF_VS_2_7_Interpolat
P

ARPS2ZWRF_VS_2_7_Interpolat

-

b
b
p

b

-
>
- Flogin.uc, teragrid.org/1

ic-w.ncsa. teragrid.org/1

WRF_Static_%5_2_7_Preprocessor

MAM_Lateral_Boundary_\WS_2_7_Interpolater

NaM_Lateral_Poundary_YS_2_7_Interpolater
» >
> -
> =

/ N5 ” )
Job running P Job has unexpected state ' o

o n Tu ngSten i o n Tu n g Ste n J reSta rted o n U C | htkiﬁlsussatg:ame + fg-gridi.oc feragrid.orgPort number .
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