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Job Provenance
Enabling Grids for E-sciencE

• see our former presentations/papers for details

• queriable archive of jobs executed on the Grid

• job (process) is the primary entity of interest

– all data items assigned to a particular job

• logical data view – attributes

– namespace:name = value

• physical data store

– individual namespace:name = value tags
– bulk files – processed by plugins to retrive attributes

• part of EGEE gLite middleware

– targeted at 1M jobs/day throughput
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Data dependence detection
Enabling Grids for E-sciencE

• First Challenge – explicit dependences between workflow processes

– workflow implemented with gLite DAG
– dependence data directly available
– callenge query implementation depends on them

• Second Challenge – can’t rely on explicit dependences

– not present in all formats
– definitely not available accross boundaries of split workflow parts

• detection of data dependence

– B depends on A iff there is F being output of A and input of B
simultaneously

– stored in JP explicitely ⇒ functional query implementation
– currently implmented as external script wrt. JP (recursive query)
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Running the challenge
Enabling Grids for E-sciencE

• convert used worklflow parts to our format

• adjust filenames (for challenge purpose only)

– rename files to match on workflow part boundaries
– eventually append unique suffixes to filenemes to allow multiple

debugging imports of the same data

• import adjusted files

– assign new unique job identifiers in our format
– original ones can be presereved as process attributes

• run data-dependence detection

• run challenge queries
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Combined workflow example
Enabling Grids for E-sciencE

gFQyGfQMh1vFtfrxteG5KQ

d-RmhQSQ0ZIMjmTXYUJsbQ

urn:leadproject-org:data:57e8f3ce-acd7-406f-8f7a-28cce7d2190e_karma-sdg2-mindswap2-4

ZkDrIRozU1CmGT_ruuXI0g

urn:leadproject-org:data:20dedb04-b4a8-4097-95ca-7985e7140e61_karma-sdg2-mindswap2-4

N0lEp2jjH0m2cGO5dWcYzg

YHMRNoWUiBn57Y2uWAHnEA

Slice 1155932184.62498_karma-sdg2-mindswap2-4

FkH8TRD40ZaovKJIWTkJ2w

urn:leadproject-org:data:97b3b254-ad7e-4a7a-92d8-7be3580ca56a_karma-sdg2-mindswap2-4

IMw67gauaV88U6gEif4rww

hxS6Air1c6PeT7DKUcwRzw

Slice 1155932184.61546_karma-sdg2-mindswap2-4

-YscPZS0b_rXDTcWoGnO7w

urn:leadproject-org:data:702cefe6-4230-496f-8cb2-6895a92c2436_karma-sdg2-mindswap2-4

eY262icPOLN8HrN-EzbkEQ

rY2dGU9yV1bljHCZxcb_2g

Slice 1155932184.6202_karma-sdg2-mindswap2-4

32O4ullwaKvEcAgUtgeqVg

urn:leadproject-org:data:490eec0c-78df-41c0-8722-15f05d259536_karma-sdg2-mindswap2-4

Image 1155932184.61051_karma-sdg2-mindswap2-4Image 1155932184.61051_karma-sdg2-mindswap2-4 Image 1155932184.61051_karma-sdg2-mindswap2-4

wwNwi2PJ44XqO_QjAsqutA

urn:leadproject-org:data:12c30a01-13fc-47e5-9350-8bac1c45a2e9_karma-sdg2-mindswap2-4

Tjzx0wZ74ksrCLxDBWnwAQ

urn:leadproject-org:data:df8715af-b576-4010-8084-8a15fcc91e84_karma-sdg2-mindswap2-4

cn_i3XY1fTnaWYtyMYN3MQ

urn:leadproject-org:data:b510271c-3288-4a07-9043-e31018c861d3_karma-sdg2-mindswap2-4
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Queried systems
Enabling Grids for E-sciencE

• five systems chosen

– ES3, SDG, Mindswap, Karma, MyGrid
– subjective first choice, most suitable for conversion to our format

• chosen combinations

– CESNET-Karma-SDG, ES3-CESNET-Karma, ES3-MyGrid-SDG,
MyGrid-ES3-SDG, Karma-SDG-Mindswap

• virtually no issues specific to cross queries

– file naming not considered important
– in real-world either consistent naming would be used or unique name

mapping available

• all other issues related to particular system

– running also homogeneous queries to demonstrate them
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Smooth queries
Enabling Grids for E-sciencE

#1 Find the process that led to Atlas X Graphic.

#2 Find the process that led to Atlas X Graphic, excluding everything prior to
softmean outputting the Atlas Image.

#3 Find the Stage 3–5 details of the process that led to Atlas X Graphic.

• OK in all homogeneous and heterogeneous queries

• missing warping parameters (ES)

– not critical for these queries, used only in #1
– affects all combinations taking ES3 part 1

• executables are named differently (#2)

– appropriate name (matching workflow part 2) must be provided
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Not so smooth queries
Enabling Grids for E-sciencE

#4 Find all invocations of procedure align warp that have ever occurred in
the system using a twelfth order nonlinear 1365 parameter model that ran
on a Monday.

#6 Find all images ever output from softmean where the images were
align warped using a twelfth order nonlinear 1365 parameter model.

• depend on presence of warping parameters

– ES3: parameters missing, query impossible
– Mindswap: wrong format “-m -12”, query possible after fixing
– MyGrid: not implemented but present, query possible
– SDG, Karma: query possible

• affects all combinations according to part 1
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Not so smooth queries
Enabling Grids for E-sciencE

#5 Find all Atlas Graphic images outputted from workflows where at least
one of the input Anatomy Headers had an entry global maximum = 4095

• depends on global maximum header entry

– ES3, Karma, Mindswap: missing, query impossible
– MyGrid: encoded ambiguously, not implemented
– SDG: query possible

• affects all combinations according to part 1
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Unimplemented queries
Enabling Grids for E-sciencE

#7 A user has run the workflow twice on the same input files, in the second

instance replacing each convert procedure in the final stage . . .

• done partially in First Challenge, not addressed in Second Challenge

#8 A user has annotated some anatomy images with a key-value pair

center=UChicago. . .

• pure data annotation, out of scope of JP

– but cf. MyGrid using “pseudoprocesses” producing even the inputs

#9 A user has annotated some atlas graphics with key-value pair where the

key is studyModality. . .

• not implemented

• ES3, SDG, Mindswap: annotation not present, query impossible

• Karma, MyGrid: query possible
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Extraneous data
Enabling Grids for E-sciencE

• processing details, file properties

• redundant data → process links

• additional processes (eg. MyGrid)
8YkIJQ2Vml6yQCI6V6CrtA

UoB7GRb_ss_R9k8ZiywUAA

urn:lsid:net.sf.taverna:dataItem:96e6b504-7af5-4b75-8384-c168b2d6a11c_mygrid4

67FUzVIr24OlfZNANjrapg

qpqCgaLJVl-2P95rSi8zAA

urn:lsid:net.sf.taverna:dataItem:6a45e047-08ca-4060-929f-62b694ae7d2e_mygrid4

kIapKlNYmDYS0tStIWPC9g

urn:lsid:net.sf.taverna:dataItem:6a45e047-08ca-4060-929f-62b694ae7d2e_mygrid4

nwsOU1GXLPBVXxsSgE4UEw

urn:lsid:net.sf.taverna:dataItem:6a45e047-08ca-4060-929f-62b694ae7d2e_mygrid4

S4Dp9eg1pLlV0oiLGLmCyQ

urn:lsid:net.sf.taverna:dataItem:4b5c5739-cecc-4879-9e82-8cd34f801095_mygrid4

nQO-cxwIZdkKxQAr9-OPeA

urn:lsid:net.sf.taverna:dataItem:8dd1cfce-e212-4170-8b95-ec20022cf1d9_mygrid4

kxAp-LTjzRk3BL56AUelhg

urn:lsid:net.sf.taverna:dataItem:e70d6563-2e0f-4ec3-bc39-2d6c2bb7655d_mygrid4

0e4R6c_4Htkl1HJCcd9d5Q

urn:lsid:net.sf.taverna:dataItem:8dd1cfce-e212-4170-8b95-ec20022cf1d9_mygrid4 urn:lsid:net.sf.taverna:dataItem:705d4911-af7d-4234-8522-03ed5b8adb0c_mygrid4

OC7nIspiF9GvGjX21UpdqQ

4jPZ5S7OtJLF--syY4rQiQ

urn:lsid:net.sf.taverna:dataItem:9876e8fb-fb66-42f7-876d-81149cc9b202_mygrid4

t-R9TiZ2e1VJX5_zLHL7Gg

urn:lsid:net.sf.taverna:dataItem:8a301ec0-8eca-4c22-a873-7ad58fa0e3f4_mygrid4

CaEbghhXV34Pz1hiXsKTRQ

urn:lsid:net.sf.taverna:dataItem:2dc3a424-ec3c-4405-a63a-3b320aea9771_mygrid4

WoQyjowIQtZkJCtM9q6Tzw

urn:lsid:net.sf.taverna:dataItem:9de63c3e-6100-4460-a70f-ba367f8d1ca2_mygrid4

5Lgw4MNePrNcFEARdFkZvg

urn:lsid:net.sf.taverna:dataItem:627be7b0-c6af-49e6-b06b-eeff66c09728_mygrid4

yJLPOIRY7FHOgx4s6GrdFg

TdjJlWVwMK7WBrCmMAOU0g

urn:lsid:net.sf.taverna:dataItem:201dde5d-b11f-4bce-ae06-6b0b99da353b_mygrid4 urn:lsid:net.sf.taverna:dataItem:201dde5d-b11f-4bce-ae06-6b0b99da353b_mygrid4

9CU5iemxVWOJGIFjssO-YA

urn:lsid:net.sf.taverna:dataItem:201dde5d-b11f-4bce-ae06-6b0b99da353b_mygrid4 urn:lsid:net.sf.taverna:dataItem:201dde5d-b11f-4bce-ae06-6b0b99da353b_mygrid4

mdrzSxugoPfZkJ7X39_vog

urn:lsid:net.sf.taverna:dataItem:e9138e59-9610-48af-b817-e475b428bf56_mygrid4urn:lsid:net.sf.taverna:dataItem:8a301ec0-8eca-4c22-a873-7ad58fa0e3f4_mygrid4

P4GD6XuLu8BrEDQ_MQWMOg

urn:lsid:net.sf.taverna:dataItem:2e259a30-9158-4e20-8a03-b14ef38795dc_mygrid4 urn:lsid:net.sf.taverna:dataItem:2e259a30-9158-4e20-8a03-b14ef38795dc_mygrid4urn:lsid:net.sf.taverna:dataItem:2e259a30-9158-4e20-8a03-b14ef38795dc_mygrid4 urn:lsid:net.sf.taverna:dataItem:2e259a30-9158-4e20-8a03-b14ef38795dc_mygrid4

CeUr5AZ33PUF4ceHcDUirw

urn:lsid:net.sf.taverna:dataItem:04a6938c-d678-432c-9233-e1b58240dfbb_mygrid4

_Oe3PCgn-ijgC6vkGiUH7g

urn:lsid:net.sf.taverna:dataItem:527fd5c5-0805-4fad-a037-e1b3ce1bd95e_mygrid4

-4S4fJpD3O__hJDNPEZx_w

urn:lsid:net.sf.taverna:dataItem:1606f6c6-b140-4ee9-9585-e9e96d25f84d_mygrid4

TdvzWAlU6sUaDWPlVaOwUg

urn:lsid:net.sf.taverna:dataItem:6a45e047-08ca-4060-929f-62b694ae7d2e_mygrid4 urn:lsid:net.sf.taverna:dataItem:58bca903-b85f-4756-8edb-e5956c3765e5_mygrid4 urn:lsid:net.sf.taverna:dataItem:6a45e047-08ca-4060-929f-62b694ae7d2e_mygrid4urn:lsid:net.sf.taverna:dataItem:58bca903-b85f-4756-8edb-e5956c3765e5_mygrid4 urn:lsid:net.sf.taverna:dataItem:6a45e047-08ca-4060-929f-62b694ae7d2e_mygrid4 urn:lsid:net.sf.taverna:dataItem:58bca903-b85f-4756-8edb-e5956c3765e5_mygrid4

OdfUIE9Z86D76ZHL3oIwYQ

urn:lsid:net.sf.taverna:dataItem:7092a52f-68a0-44de-881b-c3e43b17b087_mygrid4urn:lsid:net.sf.taverna:dataItem:e70d6563-2e0f-4ec3-bc39-2d6c2bb7655d_mygrid4

zqje9ECYgiWaEGw45esQgg

urn:lsid:net.sf.taverna:dataItem:2b2ed9ac-99dd-468a-9df2-711b36879b8c_mygrid4

cpsZMERvQqXvxjF6idFBeA

urn:lsid:net.sf.taverna:dataItem:94821ad9-79f9-42c6-813e-55fac55ac6c6_mygrid4

2LhQ7uqBYgGxaUiKPmjYSA

urn:lsid:net.sf.taverna:dataItem:27959205-9bf6-4799-b2c1-4d93493e8d81_mygrid4urn:lsid:net.sf.taverna:dataItem:203dedcc-4dbd-49dd-a1c6-6d4e5a253178_mygrid4

urn:lsid:net.sf.taverna:dataItem:f0fff88e-dfb6-43aa-ae14-a2b15478a032_mygrid4

E3GTjNWJ1buNkF_CI61grA

urn:lsid:net.sf.taverna:dataItem:1532459a-1ca5-425f-82d3-d1c7d2877dd1_mygrid4

74EG2OCtEbreoh77mFHuOQ

urn:lsid:net.sf.taverna:dataItem:a7beffd4-dd6b-4a88-ae51-7e5bfbd13adb_mygrid4

qJYVuYQcXqNzMPVVvPXvDA

urn:lsid:net.sf.taverna:dataItem:3d3254f5-4a75-45b6-93ce-a5652673ed78_mygrid4

urn:lsid:net.sf.taverna:dataItem:3be92932-1a1f-4598-8b2b-3249e50d359a_mygrid4 urn:lsid:net.sf.taverna:dataItem:57f2e202-d5ba-43ae-9f3a-7f28c133c4e1_mygrid4

urn:lsid:net.sf.taverna:dataItem:27959205-9bf6-4799-b2c1-4d93493e8d81_mygrid4

SLjNZfGbXIZMmurqAihsXQ

urn:lsid:net.sf.taverna:dataItem:9de5a797-110c-468f-8918-c7df2481c1d0_mygrid4

93OhI5OirhI1nCt6k01NjA

urn:lsid:net.sf.taverna:dataItem:3ba3dc7b-ea1d-4415-a88e-d3701847eb14_mygrid4 urn:lsid:net.sf.taverna:dataItem:3ba3dc7b-ea1d-4415-a88e-d3701847eb14_mygrid4urn:lsid:net.sf.taverna:dataItem:3ba3dc7b-ea1d-4415-a88e-d3701847eb14_mygrid4 urn:lsid:net.sf.taverna:dataItem:3ba3dc7b-ea1d-4415-a88e-d3701847eb14_mygrid4

• double arcs (eg. Karma)

S1EGLZpPsfkr0dN2S06Gtw

3OKFLYjWPEshu4J2zkY3rg

urn:leadproject-org:data:490eec0c-78df-41c0-8722-15f05d259536_karma2urn:leadproject-org:data:39101d39-0445-4ef8-aafc-b634c41a1562_karma2

gH8N3WzhHsgV6mE6-kIZ1g

urn:leadproject-org:data:20dedb04-b4a8-4097-95ca-7985e7140e61_karma2 urn:leadproject-org:data:c6b4b75d-cac3-4cb9-b3af-14a21a50320a_karma2

wQwg3Zwo5EwMq2TOMiHbXg

urn:leadproject-org:data:97b3b254-ad7e-4a7a-92d8-7be3580ca56a_karma2 urn:leadproject-org:data:bc4cc039-08ef-4675-8d50-572527afd7f8_karma2

wWtKLNjLanpsGT3s99BpuQ

5fOJ7lmACGIj0sBDGuwYFQ

urn:leadproject-org:data:2ec0eb15-8da2-4d8d-91ac-03fe0ba7b37b_karma2

8-gGbZeHNytNR8ATfT263Q

VrPqIiKDE_ZpMbQkPj-O-g

urn:leadproject-org:data:b510271c-3288-4a07-9043-e31018c861d3_karma2

MOZMFG0js2yyb5N1ADuwKQ

urn:leadproject-org:data:df8715af-b576-4010-8084-8a15fcc91e84_karma2

urn:leadproject-org:data:25417c99-8277-4ca4-a27c-565321935298_karma2urn:leadproject-org:data:702cefe6-4230-496f-8cb2-6895a92c2436_karma2

dJT1jqC9GDd7aa3IXDI0Fg

c-E_dJPRra9XntOIeJ2QUA

urn:leadproject-org:data:cb2db131-f1ce-419e-9d6b-e61cecc48ce5_karma2

OjajGHbcbIcu6wm5b2W1yw

urn:leadproject-org:data:57e8f3ce-acd7-406f-8f7a-28cce7d2190e_karma2

5jQFhelPHn_hPOPVb9kXBA

urn:leadproject-org:data:12c30a01-13fc-47e5-9350-8bac1c45a2e9_karma2

_UYxBjQwbVeDWlriuBWUCQ

iPn7oKzNZ75Uf3okILphpQ

urn:leadproject-org:data:b1065d08-0534-44ca-8e40-f20ea7058135_karma2

urn:leadproject-org:data:3ffd9a7e-bb2f-4537-8ff6-c2e4952f1d11_karma2 urn:leadproject-org:data:3b3ff5d7-41a9-4ac0-86b9-1f509c6f4478_karma2urn:leadproject-org:data:3ffd9a7e-bb2f-4537-8ff6-c2e4952f1d11_karma2urn:leadproject-org:data:3b3ff5d7-41a9-4ac0-86b9-1f509c6f4478_karma2 urn:leadproject-org:data:3ffd9a7e-bb2f-4537-8ff6-c2e4952f1d11_karma2 urn:leadproject-org:data:3b3ff5d7-41a9-4ac0-86b9-1f509c6f4478_karma2
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Imperfect implementation
Enabling Grids for E-sciencE

• “sewing” script (data dependence)

– Challenge: standalone, invoked manually
– production: agent, listening on JPPS feed interface for any

input/output assingments

• import external formats

– Challenge: external converter & import program, generating
name=value tags

– production: JPPS plugin, reading external format directly
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Conclusions
Enabling Grids for E-sciencE

• five foreign formats successfully imported

• queries on homogeneous workflows too

• no significant differences in query results

– clearly show format-specific issues

• virtually no issues specific to cross-queries

• local effect on possibility to perform query and query results

– e.g. warping parameters – part 1, queries #1, 4, 6
– cross-query results follow those on homogeneous workflows

• process vs. data provenance

– still apparent but less serious than expected
– some convergence seen – pseudoprocesses “generate” wf. inputs
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