Explanations of Provenance
Challenge Queries



Overview

Intended to get both RPI/TWC and UTEP on
the same page regarding query semantics

Queries covered in this draft:

— Core Queries: 1, 2, 3

— Optional Queries: 1, 2,3,5,6, 7,8, 10, 11, 12
Missing queries (not enough information)
— Optional Queries: 4,9, 13

— Additional Queries: Core 5, Optional 14, 15
Other teams’ current status



Some important notations

CSV file — a data file with the extension .csv

Workflow execution — an execution of the
workflow used in the Provenance Challenge

Operation execution — execution of a process
in the workflow

Halt — denotes the end of a workflow
execution



Core Query 1

Original Query
For a given , Which CSV files contributed to it?

Meaning of Query
. — (artifact) A table row created in the database

» contributed — Detections are defined in certain CSV files, and in turn loaded into
the database

Query Input
* A detection

Expected Query output
* A list of one or more CSV files



Core Query 1 (answer)

S Forlter3_CSVFileEntry_/Datal062941/F2_J 062941 _B00 1_P2fits0_20081115_P2D etection. csv-F2 Detection

Fordta3_IsM atchC SWVHleC olunm Names
4

Query Input:
detection Forlte3_LoalC SVHlelntoT ahle

‘. .
\ WMY :

Farlte3_DEEuty_Fi Detection_16168743703005144 > Fadters_boclea_true

- v 1333 \—

Query Output:
CSV file

More Details
Process “LoadCSVFilelntoTable” generates detection entry using contributing
parameter “CSV File”
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Core Query 2

Original Query

For a given CSV File, was the range check (process
IsMatchTableColumnRanges) performed for its table in the SQL database?

Meaning of Query

* performed for— checks whether the process IsMatchTableColumnRanges
was run on the database table corresponding to CSV File

Query Input
e CSV File

Expected Query output

* Yes: If an execution of IsMatchTableColumnRanges(no matter what
output it returns) is found which takes CSV File as input

* No: otherwise



Core Query 2 (answer)

<7 Fales_CSVFileEany_/Datal061941/F) J062941_BO0]_FLf0_20081115_PADetestion. csv-F2 Detection
D EAAEEY 1130

Forte?_IsMatcC SVHAleC olunm Names
4

: B Query Input:
Y File

Forter3_LoalCSVHlelntoT able

v

@_DmmﬂDetecum_zslssmmoozs144 anm _bodlea_true

Foxterd_UpdateC amputedColunms

Query Output: i

Yes or No, depending on
.
whether or not this process -

execution is found S

' Farltey3_Ishf achTahleRowComnt
Farlter3_bodlean_tre

| Forltess_ sMatchT bleColumuRana s I -
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Core Query 3

Original Query

Which operation executions were necessary for the to contain a
particular (non-computed) value?

Meaning of Query

. — (artifact) an table in the database
* value — (artifact) a section(cell, row, etc) in the
* operation executions — see slide 3

* necessary — processes that generates “rea
data(true/false) or nothing

III

data, rather than control flow

Query Input
e Particular value in the

Expected Query output
* operation executions



Core Query 3 (answer)

Fortex _CSVFilEntry_/DaaT062941/F2 _J062941_B001_F2fits0_2 008 1115_F2Imag eheta csv-F2ImageM eta
v [ Y

Forlterd_IsExistsCSVFile
A

: Fmtm_booleam_m/—

Forlter) _ReadC SVFileC olumnl anes
A

Query Output:

Process

Fodtex) CSVFileEntry_/DaaT062941/F2_J062941_B001_F2fits0_2008 1115_F2Imag ehleta csv-FrImagehieta
.ﬁﬁ "
D 4 Mo Not query output

PN since it generates

Fodter) _IshMatchCSVFileC olumnN anes
A

Query Output:
s tElE //— Process

Image Table L

: Farlter)_L 0alC:SVFilelntoT ble
@ ' @a@_DBEhu'y_PllmageMeta_&%wl
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uery Inpt:

More Details

Currently, our team
runs a recursive routine
to obtain the list of
necessary processes.
Starting from the
execution of
LoadCSVFilelntoTable,
each of the functions
which generated one of
its input parameters is
added. In turn the
functions which
generated their input
parameters are added,
and so on.

Functions that
generates boolean
value is not included
here. ’



Core Query 3 (answer)

Currently, our team are also considering using “wasTriggeredBy”
to represent the control flow .

For example, in the left graph,

“ . ” - ‘ 2
We generates WaSTrlggeredBy Forlter] _Update ComputedColumns
between two processes. "%
wasTriggeredBy J— _ — .
Then in the above query, we don’t __ Forlter]_boolean tre > -
. Ty
need to filter control flow, process £

Forlter]l _IsMatchTable RowCount
|

“UpdatedComputerdColumns” never

generates data.

Note: This could also be used to represent step dependency.



Optional Query 1

Original Query

The workflow halts due to failing an IsMatchTableColumnRanges check. How many
successfully loaded before the workflow halted due to a failed check?

Meaning of Query
. — (artifact) list of tables created in the database
* [IsMatchTableColumnRanges — (process)

* successfully loaded — indicates a table in the database was successfully checked
with the “IsMatchTableColumnRanges” function

Query Input
* Process “IsMatchTableColumnRanges”

Expected Query output
* Number of loaded into database



Optional Query 1 (answer)

Forterd_MarchTdleColuuRanges |

Fortex2 IsMatchT ableC olumnRang es

Forlter]l _IshatchTableC olinmmRanges
v ..

7
| arltet_bod Foﬂtaﬁ_bool@
—y : v

Query Output: Query Output: \
Count 1 Count 2 If workflow halts here,
Then Count 2

More details
Process “IsMatchTableColumnRanges” generates a boolean result to confirm that a table was

checked. If this boolean value is true, then the table was successfully loaded. Could return
the number of boolean values evaluating to true.

O

Another approach
Return the number of all the tables in the databases — 1.
Since tables will be loaded after process “LoadCSVFileIntoTable” and one of them will not

pass “IsMatchTableColumnRanges”
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Optional Query 2

Original Query

Which in the workflow could be swapped and the same result
still be obtained?

Meaning of Query

. — (artifact) two processes

e swapped — change the order of two procedures and the output is the same
Query Input

Expected Query output
* pairs of procedures



Optional Query 2 (answer)

Forlter]l _Update ComputedColumns

Query Output:
pair of procedures

Forlter] _IsMatchTable RowCount
|}

More details

Two processes that take same inputs(boolean not included) and only have step
dependency between the two could be swapped.

For example, both “UpdateComputedColumns” and “IsmatchTableRowCount” takes

n u

three inputs “File Entry”, “Database Entry” and boolean check(ignore).

Note: If use “wasTriggeredBy” to represent control flow, boolean check will not become an input.
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Optional Query 3

Original Query

How much time expired between a successful IsMatchCSVFileTables test and an
unsuccessful IsExistsCSVFiles test?

Meaning of Query
* IsMatchCSVFileTables — (process)
* |sExistsCSVFiles — (process)

» expired — time interval between the execution of two processes

Query Input
e [sMatchCSVFileTables
* |[sExistsCSVFiles

Expected Query output
* time interval



Optional Query 5

Original Query

A user executes the many times over different sets of data. He wants to
determine, which of the halted?

Meaning of Query

 set of data —one input(JoblD) provided by user
* halt —see slide 3

Query Input

Expected Query output
e JobID



Optional Query 5 (answer)

main_CompactDatabase
A

main_void_woid

main_String_J06294 1

More details

First find which main method return halts
Next, similar to optional query 10, find the user input - data set
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main_Directiss=rtion

Query Output:
JobID

<

17



Optional Query 6

Original Query

Determine the where halt occurred?

Meaning of Query
. — (process)

* where halt occurred — (artifact) point where workflow stopped, due to a control
flow boolean evaluating to false

Query Input
 Control flow boolean (evaluating to false)

Expected Query output
* Process which generated the control check boolean



Optional Query 6 (answer)

Query Output:
Process

ForTter]l_IshatchT ableRonyC onnt
| Y
If value here is false L

Foﬂtm@

Forlter]l _Ishatch TableColunmRanges
»

Forlter]l _boolean_true

Query Input

More Details
Certain workflow processes will return boolean values indicating success or failure. In
turn, these boolean values are used in workflow control flow checks, which halt the

workflow when a value of false is encountered.
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Optional Query 7

Original Query

Determine and associated granularities of the data being processed, when
halt occurred?

Meaning of Query

. — (artifact) information being processed by the workflow
 granularities — indicates specific sections of a piece of data being processed.
* processed — indicates artifact use/manipulation by processes

* halt -see slide 3

Query Input
 Control flow boolean (evaluating to false)

Expected Query output
* A list of , With associated granularities



Optional Query 8

Original Query
Which were completed successfully before the halt occurred?

Meaning of Query
. — (process)
* halt

* completed successfully — processes which finish operation execution prior to the
halt

Query Input
 Control flow boolean (evaluating to false)

Expected Query output
* A list of processes



Optional Query 8 (answer)

e One approach: Similar to query 3, recursively call the query to the artifact which
is used by the last query output, starting from the place where the halt occurs. In
this case, the processes which generate boolean result are also kept.

e Another approach: find a list of processes which were recorded in the ProtoProv
RDF data



Optional Query 10

Original Query

a workflow execution, determine the

Meaning of Query

. — (artifact) input provided by user
 for —track down in the particular workflow

» workflow execution

Query Input
» workflow execution

Expected Query output
* a list of artifacts, corresponding to the



Optional Query 10 (our OPM data)

Query Input:
DirectAssertion | main_DirectAssertion

Y v CVS root path

main_String_./Data/J062941

Query Output:

wasControl

main_[sCSVReadyFileExists
A

Query Output: main_ReadCSVReadyFile
/_ jobID ®

main_String_J062941 @VFileEnw_ReadCSVReadyFileOutput
—— - —

More Details
Process “DirectAssertion” generates all the user inputs

Agent: User
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Optional Query 11

Original Query

Determine steps that require the for a workflow execution.

Meaning of Query

. — (artifact) input provided by user

* require — process need some inputs to execute
* step — (processes)

» workflow execution — see slide 3

Query Input
» workflow execution

Expected Query output
* a list of processes



Optional Query 11 (our OPM data)

main_Directissertion
B \
Q Inout Query Output:
uery Input: v s . -
IsCSVReadyFileExists
DirectAssertion . =
© | main_IsCSVReadyFileExists
A

, b—T - Query Output:
sty R0 CSVReadyFlle

One branch of : /
main_ReadCSVReadyFile

user input

=

More Details
From optional query 10, we know how to find all the user inputs for a workflow
execution. Next, all the processes which use one of those user inputs will be returned

as output from this query.

%%%ez here only consider directly require. If problem asks for “Indirectly require”, need recursio

n.
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Optional Query 12

Original Query
For a workflow execution that halted, which where processed successfully?

Meaning of Query
. — (artifact) .csv file
* halt — see slide 3

* processed successfully — indicates files which were passed process
“IsMatchTableColumnRanges”, and in turn the corresponding control flow boolean
evaluated to true

e workflow execution — see slide 3

Query Input
e workflow execution

Expected Output
* a list of .csv files



Optional Query 12 (our OPM data)

eSimilar to optional query 1.

eReturns a list of data files (loaded from .csv files) which are passed to the process
“IsMatchTableColumnRanges” and yield control flow booleans evaluating to true.



Optional Query 13

Original Query

For a workflow execution, display the following provenance views: data
dependency views, step depedency views?

Meaning of Query

 data dependency — input(not control flow) of one process is the output of
another process

* step dependency — input(control flow) of one process is the output of another
process

* workflow execution — see slide 3

Query Input

* workflow execution

Expected Output
* processes that are data dependency
* processes that are step dependency



Optional Query 13 (our OPM data)

Note: if use “wasTriggeredBy” to represent the control flow, step dependency will

be clearer and don’t need to differentiate types of data input (boolean or “real”
data)



Other teams’ current status

UC Davis Core 1,2,3 Optional 1,3,4,5,6,7,8,10,11,13
University of Manchester Core 1,2,3
San Diego Core 1,2,3 Optional 1,3,6,8,10,11
King's College Core 1,2,3
Harvard Core 1,2,3 Optional 1,3,6,8,10,11
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