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(M={bag}, N={CompositePart.id, CompositePart.type,
AtomicPart.type, Document.title}, P={},

EV={<c, CompositePart>, <a, AtomicPart>, <X10, Document>},
IV={<ComPartld, c.id>, <CType, c.type>,

<AType, a.type>, <DocTitle, X10.title>})

: \

reduce

L O S R

(M={bag}, N={CompositePart.documentation},
P={c.documentation=X10},
EV={<c, CompositePart>, <X10, Document>}, IV={})

/

join

(M={bag}, N={Documents},
P={}, EV={X10, Document}, IV=({})

/

get

nil

(M={bag}, N={CompositePart.parts, CompositePart.buildDate,
AtomicPart.buildDate}, P={c.buildDate > a.buildDate},
EV={<c, CompositePart>, <a, AtomicPart>}, IV={})

: /
unnest
L ¢} S R

nil

(M={bag}, N={CompositeParts, CompositePart.id},
P={c.id <= 500}, EV={<c, CompositePart>}, IV={})

/l

get

nil










































































































































OQL X Optimizer K | -DB Query Optimizer \

and Translator

Plant
MOVIE

» Translate
Code J

well-typed monoid
file.odl ¢ P

~ - comprehension form
declarations

parse tree parse tree

file.oql

ODL class

A 4

SHORE C++ o

Optimiz
ry

SHORE C++ Que

optimized
algebraic
expression

SHORE C++

optimized physical- ch Best
algebraic Evaluation Plan
\\ execution plan /

file.tmp.h - SHORE C++ functions

file.tmp.cc - wrapper of >

file.ivm.h - MOVIE code

vy



parse tree t

Generate

tis an update

parse tree t

Plant MOVIE Code \

t, evente

Event

tis a view definition

v
Process View

file.odl <«

t t

Relevant Event

set[<t, e, EventSpec>]

Detect

v
Generate

il

SHORE C++

Definition IVM Code
SHORE C++ SHORE C++
\ v
o t
Query Optimizer
and Translator e is not relevant

»
»

l SHORE C++

file.tmp.h <

SHORE C++

<
file.tmp.cc
file.ivm.h













/ Process View Definition \

tis a view definition Derive mvd Derive Derive mvX in ODL

R —
first pass MVD ‘ MVT MVX

4

mvT in ODL

mvd

Derive Event <MatView, set[EventSpec]>

Specifications
Generate Code
tis a view definition L —
1| ToMaterialize
second pass View
\ mvd SHORE C++ j
SHORE C++ v
v
file.tmp.h | DB

file.tmp.cc SHORE C++ Query optimizer Database
<7

file.ivm.h
and Translator <










set[<t, e, EventSpec]>]

mv, es, deltavVar

Generate
IMP

vy ="

Generate IVM Code

SHORE C++

~

Manage Code

SHORE C++,
deltavar

SHORE | C++,
deltaMV

imp,
mv

deltaMV,

SHORE C++

Generate Code to
Generate Delta

Generate Code to

Generate DeltaToMV

Generate Code to
Apply DeltaToMV

o

A

A

imp SHORE | C++

A

SHORE | C++

| DB
Query Optimizer
and Translator

SHORE | C++

SHORE C++

/

v

file.tmp.h
file.tmp.cc
file.ivm.h













































Cost of answering MQ1i compared to VQL1i

1200
()
£ 800 1
}_
©
(3]
g
© 400 +
w
0 -
0.2 0.4 0.6 0.8 1.0 Selectivity
---#--- MQ1i|113.96 | 203.11 | 296.23 | 379.76 | 468.59
—a—\VQL1i | 249.15 | 457.58 | 642.60 | 804.18 | 923.20
Cost of answering MQ2i compared to VQ2i
40000
o) 30000 -
E
£
® 20000 -
[%2]
(o
Ko
Y 10000
0 - s - * * .
0.2 0.4 0.6 0.8 1.0 Selectivity
—e—MQ2i | 111.37 | 208.49 | 292,53 | 388.12 | 472.24
—m— VQ2i |15514.40/20590.17|25755.07/30800.10/35808.90
Cost of answering MQ2_3i compared to VQ2_3i
28000
21000 -
Q
E
|_
E 14000 -
%]
o
«
w 7000 -
o . . . . . N
0.2 0.4 0.6 0.8 1.0 Selectivity
—e— MQ2_3i 285.46 289.28 292.52 293.63 293.86
—m—VQ2_3i| 12837.26 | 15881.10 | 18889.60 | 21934.50 | 25058.60







MOVIE v. Re-materialization for
propagating Ul to sel Vi ew_i

12000
9000 -

)

£

'_

- 6000 +

@

1]

Q

]

w 3000 -

0 PO ST ! SRR TR R *
0.2 0.4 0.6 0.8 1.0 Selectivity

---¢--- MOVIE| 108.72 204.97 301.65 399.44 509.33
—®— ReMat | 2263.04 | 4389.81 | 6562.63 | 8785.76 | 11130.73

MOVIE v. Re-materialization for
propagating U2 to j oi nSel Vi ew_i

48000
o 36000
£
e
© 24000
(%]
Q.
@
(i)

12000 -

0 >— 4 4 - * o
0.2 0.4 0.6 0.8 1.0 Selectivity

—e—MOVIE | 11851 | 209.72 | 30359 | 389.06 | 484.69
—m— ReMat | 16807.60 | 23414.06 | 30152.96 | 36928.23 | 43914.10




Relative cost of answering VQ1i
V. propagating Ul to sel Vi ew_i

3
8
]
g 2 - ‘\’\‘\0\’
G
5
§ 1
p=4
0
0.2 0.4 0.6 0.8 1.0
—e—Relative Cost | 2.29 | 2.23 | 213 | 2.01 | 181
Relative cost of answering VQ2i
V. propagating U2 toj oi nSel Vi ew_i
160
3
£ 120 |
©
(=N
=
° 80 |
[<4]
Qo
£
z 40
0
0.2 0.4 0.6 0.8 1.0
—e— Relative Cost | 130.91 | 98.18 | 84.84 | 79.17 | 73.88

Selectivity

Selectivity










Cost of answering MQn compared to VQn

12000
9000 -
(0]
£
=
< 6000
[}
(2]
o
K
W 3000
0 - - VY VS -
cvi cv2 cv3 cva CV5
..-#--MQn| 31.60 32.37 37.05 92.01 99.87
—=—VQn | 8191 | 3793.01 |10341.53|10597.70(11000.30

Complexity




MOVIE v. Re-materialization for propagating
Ul to conpl exVi ewi

16000
Q 12000 +
E
|_
o
9 8000 A
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<
L
4000 +
0 1 - * e
Cvi CcVv2 Cv3 Cv4 CV5
---#--- MOVIE| 53.05 60.89 61.52 175.97 206.97
—m—ReMat | 508.21 | 4241.29 |11086.86 |12374.27 |12837.43
MOVIE v. Re-materialization for propagating U4 to conpl exVi ewi
15000
[}
£ 10000 4
i
el
[
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o
©
W 5000 A
0 - . - * -
Cv1l Cv2 Cv3 Cv4 CV5
—e—IVM1 28.33 35.71 37.79 79.56 91.35
---m-- VM2 66.13 3522.68 9811.57 | 9899.01 9954.31
—a—ReMat | 508.21 4241.29 11086.86 | 12374.27 | 12837.43

Complexity
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Relative cost of answering VQn
v. propagating Ul and U4 to conpl exVi ewi

Number of updates

---#--- Rel CostU1
—&—Rel Cost U4

168.10
273.66

60.22
133.20

53.15
120.42

Complexity




Cost of answering MQ8 compared to VQ8

96000
72000 |
Q
S
'_
T 48000 |
(%)
o
3
Y 24000 |
0 - 28 " - —ea
db1 db2 db3 dbé dbs
...e---MQ8| 16303 | 31270 | 45497 | 61852 | 855.77
— = VOS | 633266 | 17543.20 | 34359.83 | 53669.26 | 81904.01

Database Size




MOVIE v. Re-materialization for propagating U2 to dbSi zeVi ew

120000

90000 A

60000 -

Elapsed Time

30000 A

dbl

db2

4
db3

4
db4

-4
db5

---#--- MOVIE

—m— ReMat | 10039.89

177.16

330.27
25319.23

494.69
44319.31

627.43
74014.09

105865.52

799.76

Database Size

MOVIE v. Re-materialization for propagating U3 to dbSi zeVi ew

120000
90000 1
[}
S
E
= 60000 {
[
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(=X
&
% 30000
O & & & & - Y
dbl db2 db3 db4 db5
..e---MOVIE| 19752 | 38051 | 56998 | 726.67 | 946.421
— = ReMat | 10098.19 | 25354.96 | 44216.43 | 74110.70 |105889.66

Database Size




Relative cost of answering VQ8

v. propagating U2 and U3 to dbSi zeVi ew

120
3
g 90
°
Q.
=)
ks 60
@
Qo
g
> 30 -
0
db1 db2 db3 db4 db5
---m--- RelCostU2 | 35.75 53.12 | 69.46 8554 | 102.41
—+—Rel CostU3| 32.06 46.10 | 60.28 73.86 | 86.54

Database Size




































































































































































































