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(a) Raw event-level provenance graph (b) PROV graph

Fig. 1. An (a) event log-based provenance graph encodes 1/O (prog; reads and writes files fi,, f2, f3. fout);
when (b) converting to PROV, we omit the temporary files, add the user, and add a variety of transitive edges.
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CREATE VIEW view AS (
CONSTRUCT (fl)<-[u:Used]-(p) SET u.ts = 3
MATCH (fl:Entity)-[:read]->(p:Activity) )
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N (f1,“Entity”) AN N (p,“Activity”) N EQr, f1, p,“read”)
- Ju(N’(f1,“Entity”) N N'’(p,“Activity”) N E'(u, p, f1,“U sed”) /N EP'(u,“prop”, 3)).
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GRAPH VIEW NoTemps AS (
DELETE f1
MATCH [(fl:Entity)-[:rm]-(a2:Activity)
WHERE a2.name='"bash'] ON EventGraph
UNION DEFAULT_MAPPING )
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NM (n,n') Node to node ID mapping (n' = L if nis deleted)
EM (e, ¢) Edge to edge ID mapping (e' = L if e is deleted)

Xt ETLABTGDRER:

N(fi, “Entity”) A N(ay, "Activity”) A E(ey, fi,az2, ‘rm”) A NP(az, “name”, “bash”)

— NM(f, 1) AEM(ey, 1)
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NPM(n n’)  Node:node ID mapping by default rules
EPM(e,e’)  Edge:edge ID mapping by default rules

NMn,n'y An” # L — NPM(n,n')

N(n, ) A =-NM(n,n") = NPM(n,n) A N'(n,1)
EM(e,e’) ne’ # L — EPM(e ¢

E(e,s,d, 1) A =EM(e, 1) A NPM (s, ') ANPM(d,d") — E'(e,s’,d’,1) A EPM(e, ¢)
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ExamriE 5.1 (SSR). The TGD (t,) representing a local transformation from input pattern to output
pattern can be decomposed into two TGDs:

N(f1, “Entity”) A N(p, “Activity”) A E(r, fi, p, ‘read”) — Su(ssrz(fi,u, p)), (t3)

sst2(fi,u, p) — N'(fi, ‘Entity™) A N'(p, “Activity”™) A E' (u, p. fi, ‘Used™ A EP’'(u, “prop™3). (i)
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Dataset View Type Operation Queries
LSQB V1: Subgraphs of posts and comments Standard Match 01
linking authors
Va: Subgraphs of friends: Three con- Standard Match Q2
nected individuals from the same coun-
try

PROV | V3: Substitute subgraphs in event log- | Transformation | Substitute subgraphs | Q3 ~ Qg
based graph into PROV (zoom-in)

0AG Vy: Add co-authors and the author- | Transformation Add new edges Q7 ~ Qo
venue relationships

S0C V5: Add friend recommendation edges | Transformation Add new edges 011 ~ Q14

WORD Vi: Abstract interconnected entities | Transformation Collapse nodes Q15 ~ 018
(zoom-out)

Table 3. Summary of views and queries used for evaluation (https://github.com/PennGraphDB/pg-view).
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View Impl. Materialization Query execution

MV SSR 01(G) Qi(MV) Qi(SSR)

LSQBy, LB 43.144 43.048 2.341 0.141 0.106
PG 14.639 6.975 3.196  0.485 0.437

N4-UP 1.614 - 0.295 0.075 -

N4-0V 1.120 - 0.223 0.032 -

MV SSR Q:(G) Q:(MV) Qy(SSR)

LSQBy, LB 54514 53.675 0.560 0.301 0.160
PG 47.740 9.414 7.918  4.067 0.431

N4-UP 6.723 - 0.771 0.516 -

N4-0V 2.168 - 0.614 11.524 -
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Materialization

View  PROVy, 0AGy, SOCy; WORDy,,
Impl. MV  SSR MV SSR MV SSR MV SSR
LB 32221 18709 350.355 124915 24869 18.412 10709 4.202
PG 77.552 11267 413.047 69.787 60.985 49.881 170.508 159.627
N4-UP 3.462 - 5.929 - 14935 - 15.941 -
N4-OV 3.741 - 6520 - 19421 - 154.716 -

Table 6. Times for creating views with default rules (in sec).

Query execution

View = PROVy,

Impl. Q5(VV) Q3(MV) Q3(SSR) Qa(VV) Qa(MV) Qa(SSR) Qs5(WV) Qs5(MV) Qs5(SSR) Qos(VV) Qe(MV) Q6(SSR)

LB t/o 0169 0.117 t/o 0.116 0.122 t/o 0.114
PG 83.773 0.431 0.419 29.818 0.418 0.422 55.047 0.435
N4-UP - 0.086 - - 1.227 - - 1.241
N4-0V - 0.057 - - 2.539 - - 2493

0.093 t/o 0.153 0.088
0.420 t/o  0.465 0.420
- - 0.026 -
- - - 0.037

View = 0AGy,

Impl. Q7(VV) Q7(MV) Q7(SSR) Qs(VV) Qs(MV) Qs(SSR) Qg(VV) Qo(MV)

Q9(SSR) Q10(VV) Q10(MV) Q10(SSR)

LB t/o 0116 0.111 t/o 0409 0.110 t/o 0.102
PG t/o  0.990 0.613 t/o 0913 0.621 t/o  0.585
N4-UP - 16.996 - - 19948 - - 0.062
N4-0V - 31.121 - - 7.243 - - 0.100

0.094 t/o 0335 0.109
0.593 t/o  0.609 0.590
- - 0.069 -
- - 0.109 -

View = SOC Vs

Impl. Q11(VV) Q11(MV) O11(SSR) Q12(VV) Q12(MV) O12(SSR) Q13(VV) Q13(MV) Q13(SSR) Q14(VV) O14(MV) Q14(SSR)

LB t/o 0.148 0.127 t/o 0.169 0.091 t/o  0.668
PG 47.583 0.301 0.129103.547 0.665 0.125 94.494 0.657
N4-UP - 0.505 - - 0541 - - 0.849
N4-0V - 0.99%4 - - 1.041 - - 1545

0.104 t/o 0.839 0.167
0.137182.078 1.616 0.777
- - 5.380 -
- - 50.578 -

View = WORDy,

Impl. Q15(VV) Q15(MV) Q15(SSR) Q16(VV) Q16(MV) Q16(SSR) Q17(VV) Q17(MV) Q17(SSR) Q15(VV) Q18(MV) Q18(SSR)

LB t/o 0.097 0.099 t/o 0203 0.117 t/o 0.205
PG 3476 0.171 0.178 37.302 0.349 0.228 25.661 0.315
N4-UP - 0.011 - - 0.430 - - 0463
N4-0V - 0.102 - - 4498 - - 1117

0.129 t/o 0.461 0.128
0.262 56.060 0.432 0.243
- - 0.181 -
- - 50.997 -

Table 7. Times for query execution times over views with default rules (in sec).
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