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Provenance is a directed graph. Querying provenance is querying a graph. Hence, we need a graph oriented
query model and language. We have adopted a query model of following paths through graphs.

Query Model Requirements

Path: sequences of nodes and edges through a graph

Path Query Lanquage (PQL)

PQL overview

Show one path to an ancestor.

Syntax must be regular expressions over graph edges

- Derived from Lorel
- paths are regular expressions
- paths are first-class objects
- intermediate nodes are addressable
- Extensions
- following edges backwards
- broader set of edge names
- some sematic clarifications
- Intended as a front end; various backends possible
- We plan to make the PQL engine available

PQL Examples

OCMO O

Find me all data ancestors

Paths must be first-class language level objects

QRO

Are the bottom two objects ‘friends’?

Intermediate or repeated nodes must be addressable

Find pairs of files whose data ancestry contains
accelerometer data collected on consecutive Tuesdays

Challenge query 1

select result
from Provenance.obj{atlas}.input+ as result
where atlas.name = "atlas-x.gif" and atlas.type = "file"

Challenge query 2

select result
from Provenance.obj{atlas}(.input{intermed})+ as result
where atlas.name = "atlas-x.gif" and atlas.type = "file"
and intermed.name <> "softmean"
and intermed.type <> "proc"

Challenge query 7

let original = (

select object, pathof(path)

from Provenance.obj{atlas}(.input+)@path as object

where atlas.name = "atlas-x.gif" and atlas.type = "file"
):
let modified = (

select object, pathof(path)

from Provenance.obj{atlas}(.input+)@path as object

where atlas.name = "atlas-x.jpg" and atlas.type = "file"
):
select (original except modified) as removed,

(modified except original) as added

Challenge query 9

select pathof(annotation), atlas.unquote(annotation)
from Provenance.obj{atlas}.%@annotation
where (atlas.name glob "atlas*.gif" or
atlas.name glob "atlas*.jpg")
and (atlas.studyModality = "speech” or
atlas.studyModality = "visual" or
atlas.studyModality = "audio")
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