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Information Systems Group

Posting Lists

Example: Banking
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Motivation OctopusDB Storage Views Holistic SV Optimizer Experiments Conclusion

Drawbacks



May 31, 2010 Alekh Jindal

Information Systems GroupHard-coded Data Layouts
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Information Systems GroupOctopusDB Core Idea

• No fixed store

• Why not have a flexible storage depending 
on the workload

• Pick the storage appropriate for the use-case

• Emulate a variety of systems

5
Motivation OctopusDB Storage Views Holistic SV Optimizer Experiments Conclusion



May 31, 2010 Alekh Jindal

Information Systems GroupOctopusDB
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Storage Views

Holistic
Storage View
Optimizer

Mimic Several Systems
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Information Systems GroupSystem Architecture

Storage View StorePrimary Log Store

Log SV

Storage View Catalog

API

Purging & Checkpointing

Recovery Manager

Holistic SV Optimizer

Transaction Manager

Result

Query Catalog
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Information Systems GroupStorage Views

• No hard-coded store in OctopusDB

• All operations recorded in a primary log on 
stable storage using WAL

• Storage Views: arbitrary physical 
representations

• Different storage layouts under a single 
umbrella

8
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Information Systems GroupStorage View Examples

• Log SV

• Row SV

• Column SV

• Index SV

9

• Partial Index SV

• Bag-partitioned SV

• Key-consolidated SV

• Vertically/Horizontally Partitioned SV

• ... any hybrid combination of the above
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Information Systems GroupUse-case Scenario*

• Flight booking system

• Tables: Tickets, Customers

• Tickets: several attributes, frequently updated

• Customers: fewer attributes

• Queries: 
SELECT C.*  
FROM Tickets T, Customers C 
WHERE T.customer_id=C.id AND T.a1=x1 AND T.a2=x2 ... AND T.an=xn

10
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* Inspired from Unterbrunner et al. in PVLDB, 2009.
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Information Systems GroupFlight Booking System

Log SV Result

tickets.customer_id

π
customer.* ( ))σ

a1=x1 .... an=xn
(

customers.id

11

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

Customers

Tickets

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
tickets, 303, <tokyo, beijing, B,..>
.....

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
tickets, 303, <tokyo, beijing, B,..>
.....
.....

Motivation OctopusDB Holistic SV Optimizer Experiments ConclusionStorage Views
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Information Systems GroupBag-partitioning

Log SV

Log SV

Log SV Result

σ
bag=customers

σ
bag=tickets

tickets.customer_id

π
customers.*

( ))σ
a1=x1 ... an=xn( customer.id

tickets log

customers log

12

Customers

Tickets

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
tickets, 303, <tokyo, beijing, B,..>
.....

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
tickets, 303, <tokyo, beijing, B,..>
.....

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
tickets, 303, <tokyo, beijing, B,..>
.....
.....
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Information Systems GroupKey-consolidation

Log SV

Log SV

Log SV Result

σ
bag=customers

Γ
bag,keyrecent

γ (( ))

σ
bag=ticketsΓ

bag,key
recent
γ (( ))

13

Customers

Tickets

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, B,..>
.....

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

tickets.customer_id

π
customers.*

( ))σ
a1=x1 ... an=xn( customer.id

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
tickets, 303, <tokyo, beijing, B,..>
.....

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
tickets, 303, <tokyo, beijing, B,..>
.....
.....

customers
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Information Systems GroupStorage View Transformation

Col SV

Row SV

Log SV Result

tickets

customers

14

Customers

Tickets

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

tickets.customer_id

π
customers.*

( ))σ
a1=x1 ... an=xn( customer.id

σ
bag=ticketsΓ

bag,key
recent
γ (( ))

σ
bag=customers

Γ
bag,keyrecent

γ (( ))

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
tickets, 303, <tokyo, beijing, B,..>
.....

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
tickets, 303, <tokyo, beijing, B,..>
.....
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, B,..>
.....

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....
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Information Systems GroupHot-Cold Storage Views
Customers

Tickets

Col SV

Row SV

Log SV Result

σ
bag=customers

Γ
bag,keyrecent

γ (( ))

σ
bag=ticketsΓ

bag,key
recentγ ((

))
σ

time>=now-7days

Col SV

σ tim
e<

no
w-7d

ays

ticketsHot

ticketsCold

15

tickets, 303, <tokyo, beijing, B,..>
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>.....

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

tickets.customer_id

π
customers.*

( ))σ
a1=x1 ... an=xn( customer.id

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
tickets, 303, <tokyo, beijing, B,..>
.....

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>
tickets, 303, <tokyo, beijing, E,...>
customers 03, <felix, 20, felix@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
tickets, 303, <tokyo, beijing, B,..>
.....
.....

customers, 01, <tom, 25, tom@abc.com, ...>
customers, 02, <marc, 23, marc@abc.com, ...>
customers, 03, <felix, 20, felix@xyz.com, ...>
.....

customers

Motivation OctopusDB Holistic SV Optimizer Experiments ConclusionStorage Views
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Information Systems GroupIndex Storage Views
Customers

Tickets

Col SV

Row SV

Log SV Result

σ
bag=customers

Γ
bag,keyrecent

γ (( ))

σ
bag=ticketsΓ

bag,key
recentγ ((

))
σ

time>=now-7days

Col SV

σtim
e<

no
w-7d

ays

16

lectures, 301, <database, core, 9, winter, 01,...>
students, 01, <tom, 25, bachelor, studying, ...>
students, 02, <felix, male, 20, master, studying, ...>
lectures, 302, <logic, core, 9, summer, 04,...>
lectures, 303, <os, advanced, 6, summer, 01,...>
lectures, 304, <os, advanced, 9, winter, 04,...>
students, 03, <marc, 23, bachelor, graduated, ...>
students, 04, <felix, male, 21, master, studying, ...>
.....

students, 01, <tom, 25, bachelor, studying, ...>
students, 02, <felix, 20, master, studying, ...>
students, 03, <marc, 23, bachelor, graduated, ...>
students, 04, <felix, 21, master, studying, ...>
.....

lectures, 301, <database, core, 9, winter, 01,...>
lectures, 302, <logic, core, 9, summer, 04,...>
lectures, 303, <os, advanced, 6, summer, 01,...>
lectures, 304, <os, advanced, 9, winter, .04,..>
.....

lectures, 301, <database, core, 9, winter, 01,...>
lectures, 302, <logic, core, 9, summer, 04,...>
lectures, 304, <os, advanced, 9, winter, .04,..>
.....

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

tickets.customer_id

π
customers.*

( ))σ
a1=x1 ... an=xn( customer.id

Index 
SV

Index 
SV

ticketsHotIndex

customersIndex

π

π

id,rid

price, rid

tickets, 303, <tokyo, beijing, B,..>
.....

ticketsCold

tickets, 301, <paris, rome, E,...>
tickets, 302, <moscow, berlin, B,...>.....
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Information Systems GroupStorage View Selection
Customers

Tickets

Col SV

Row SV

Log SV Result

σ
bag=customers

Γ
bag,keyrecent

γ (( ))

σ
bag=ticketsΓ

bag,key
recentγ ((

))
σ

time>=now-7days

Col SV

σtim
e<

no
w-7d

ays

17

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

Index 
SV

Index 
SV

ticketsHotIndex

customersIndex

π

π

id,rid

price, rid

ticketsCold
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Information Systems GroupStorage View Selection
Customers

Tickets

Col SV

Row SV

Log SV Result

σ
bag=customers

Γ
bag,keyrecent

γ (( ))

σ
bag=ticketsΓ

bag,key
recentγ ((

))
σ

time>=now-7days

Col SV

σtim
e<

no
w-7d

ays

17

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

Index 
SV

Index 
SV

ticketsHotIndex

customersIndex

π

π

id,rid

price, rid

ticketsCold
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Result

Result

ResultResult Result

Pick right Storage Views to:
create, update, query and drop

Storage Views
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Information Systems GroupStorage View Selection
Customers

Tickets

Col SV

Row SV

Log SV Result

σ
bag=customers

Γ
bag,keyrecent

γ (( ))

σ
bag=ticketsΓ

bag,key
recentγ ((

))
σ

time>=now-7days

Col SV

σtim
e<

no
w-7d

ays

17

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

Index 
SV

Index 
SV

ticketsHotIndex

customersIndex

π

π

id,rid

price, rid

ticketsCold
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Result

Result

ResultResult Result

Single Optimization Problem:
“Storage View Selection”

Storage Views
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Information Systems GroupHolistic Storage View Optimizer

• Storage totally dynamic: 
Any subset of data in any storage structure

• Storage View selection

• Storage View update maintenance

• Pick physical execution plan

• Combine results spanning several Storage 
Views

18
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Information Systems GroupAdaptive SV Optimization

• SV Rearrangement

• e.g. Operator log-pushdown

• Adaptive partial SVs

• e.g. Partial Indexes

• Stream transformation

• e.g. OLTP to Streaming System

19
Motivation OctopusDB Storage Views Experiments ConclusionHolistic SV Optimizer
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Information Systems GroupOperator Log-Pushdown

20

Col SV

Row SV

Log SV

Result 2

σ
bag=customers

Γ
bag,key

recent

γ
((

))

σ
bag=ticketsΓ

bag,key
recentγ ((

))

Result 3

π
price )σ

class=E(
Result 1

π
email

Result 4

tickets.customer_idπ
id ( ))σ

class=E, a1=x1
(

customer.id

tickets.customer_idπ
name ( ))σ

class=E, a2=x2
(

customer.id

Primary
Log Store
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Information Systems GroupOperator Log-Pushdown

21

Col SV

Row SV

Log SV

Result 2

Result 3

π
price

Result 1

π
email Result 4

tickets.customer_idπ
id ( ))σa1=x1(

customer.id

tickets.customer_idπ
name ( ))σ

a2=x2(
customer.id

σ
bag=tickets

Γ
bag,key

recentγ
((

)))

π price,

customer_id
(

σ
bag=customers

Γ
bag,key

recent

γ
((

)))

π
name,email, id(

bag=customers | 
(bag=tickets & 
tickets.class=E)

σ

Primary
Log Store
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Information Systems GroupAdaptive Partial SVs

22

Col SV

Row SV

Log SV

Result

σ
bag=customers

Γ
bag,key

recent

γ

(
(

))

σ
bag=tickets

Γ
bag,key

recentγ
(

(

))
σ
time>=now-7days

Col SV

σ tim
e<

no
w-7d

ays
Cold

Index 
SV

Index 
SV

π id,rid

πprice,rid

count(*)>=5 customer_id

Γ

γ
(

)

tickets.customer_id

π
customer.* (

))

σ
a1=x1..an=xn

(
customer.id

Frequent Fliers
customer.id

tickets.customer_id

(Adaptive Partial Index)

SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn

Motivation OctopusDB Storage Views Experiments ConclusionHolistic SV Optimizer
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Information Systems GroupStream Transformation

23

Col SV

Row SV

Log SV
Result

σ
bag=customers

Γ
bag,key

recent

γ

(
(

))

σ bag=tickets

Γ
bag,key

recentγ
(

(

))

σ
time>=now-300sec

Col SV

σ tim
e<now-300sec

Index 
SV

customers Index

New Customers getting 
Cheapest Tickets in last 

5 minutes

π
id,rid
σregistered_time

<now-600sec
( )

tickets Hot

tickets.customer_idπ
customers.* ( ))σ

a1=x1 ... an=xn(
customer.idCHEAPEST

γ (

Primary
Log Store
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Information Systems GroupStream Transformation

24

Log SV
Result

New Customers getting 
Cheapest Tickets in last 

5 minutes

Primary
Log Store

σΓγ bag=tickets
bag,key

recentσ
time > now-300

(( ))))
(γ

CHEAPEST

(

σΓγ
bag=customers

bag,key
recent

σ
registered_time > now-600 (( ))))

(
customers.id

tickets.customer_id

Col SV

Index 
SV
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Information Systems GroupStream Transformation

24

Result

New Customers getting 
Cheapest Tickets in last 

5 minutes

Primary
Log Store

σΓγ bag=tickets
bag,key

recentσ
time > now-300

(( ))))
(γ

CHEAPEST

(

σΓγ
bag=customers

bag,key
recent

σ
registered_time > now-600 (( ))))

(
customers.id

tickets.customer_id

Col SV

Index 
SV

customerWindow

ticketsWindow

Data Stream
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Information Systems GroupRelated Work

• Storage Views different from Materialized Views

• do not always replicate

• consider different layouts

• Work on view matching, query containment 
etc. operate on a higher level

• Still, much of it could be adapted in 
OctopusDB

25
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Information Systems GroupSimulations & Experiment

• Goals

• To show the viability of our approach

• To show adaptability in OctopusDB

• Method

• Cost model

• Prototype Implementation

26
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Information Systems Group

Simulation for  
Query-based Layout

5

10

15

20

0.0 0.13 0.25 0.38 0.5 0.63 0.75 0.88 1.0

950 738 659 645 632 619 607 595 584 573 562 551 541 531 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 524 533 548 563

950 738 596 496 477 466 454 443 433 423 413 404 395 386 377 369 361 354 346 339 332 326 319 316 316 316 316 316 316 316 316 316 316 316 316 316 316 316 322 332 342

950 738 596 496 421 366 356 346 336 327 319 310 302 295 287 280 273 267 260 254 248 242 237 231 226 221 216 212 212 212 212 212 212 212 212 212 212 212 217 224 232

950 738 596 496 421 362 316 278 270 262 254 246 239 232 226 220 214 208 202 197 191 186 182 177 172 168 164 159 155 152 150 150 150 150 150 150 150 150 153 159 165

950 738 596 496 421 362 316 278 246 219 206 200 193 187 181 176 170 165 160 155 151 146 142 138 134 130 126 122 119 115 112 109 108 108 108 108 108 108 111 116 1215
950 738 596 496 421 362 316 278 246 219 197 177 159 153 147 142 137 133 128 124 120 116 112 108 105 101 98 94 91 88 85 82 80 78 78 78 78 78 81 85 90

950 738 596 496 421 362 316 278 246 219 197 177 159 144 130 118 112 108 103 99 96 92 89 85 82 79 76 73 70 67 65 62 59 57 56 56 56 56 58 62 66

950 738 596 496 421 362 316 278 246 219 197 177 159 144 130 118 107 97 88 80 76 73 70 67 64 61 58 55 53 50 48 46 43 41 39 39 39 39 41 44 47

950 738 596 496 421 362 316 278 246 219 197 177 159 144 130 118 107 97 88 80 73 66 59 53 49 46 44 41 39 37 34 32 30 28 26 25 25 25 27 30 33

950 738 596 496 421 362 316 278 246 219 197 177 159 144 130 118 107 97 88 80 73 66 59 53 48 43 38 34 29 25 23 21 19 17 16 14 13 13 15 18 2110
950 738 596 496 421 362 316 278 246 219 197 177 159 144 130 118 107 97 88 80 73 66 59 53 48 43 38 34 29 25 22 18 15 12 9 6 4 4 6 8 11

994 773 626 521 443 382 333 294 261 233 209 188 170 154 140 127 116 106 96 88 80 73 66 60 54 49 44 39 35 31 27 23 20 17 13 11 8 7 7 9 11

994 773 626 521 443 382 333 294 261 233 209 188 170 154 140 127 116 106 96 88 80 73 66 60 54 49 44 39 35 31 27 23 20 17 13 11 8 7 7 9 11

1079 840 681 569 484 419 367 324 288 258 233 210 191 174 158 145 133 121 111 102 94 86 79 72 66 60 55 50 45 41 37 33 29 26 22 19 16 15 15 17 19

1163 907 737 616 526 456 400 354 316 284 256 233 212 193 177 162 149 137 126 117 108 99 92 84 78 72 66 61 56 51 46 42 38 34 31 28 24 22 23 25 2715
1247 974 793 664 568 493 433 385 344 310 280 255 232 213 195 180 166 153 142 131 121 112 104 97 90 83 77 71 66 61 56 52 47 43 40 36 33 30 31 33 35
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Figure 1: plan space picasso-style diagram for one table, N=100,000, number of attributes=40; x axis: varying selectivity from 0.0
to 1.0; y-axis: varying number of referenced attributes r; color depicts best plan; ”red”=col scan, ”orange”=row scan, ”yellow”=col
index scan, ”green”=row index scan; above: box filling area displays expected execution costs of best plan compared to most expensive
best plan for all parameters, min costs=0.005, max costs=0.16; below: color and number displays overhead of worst plan over best
plan in percentage; maximum overhead for picking wrong plan=4,950% for sel = 0.0 and r = 20 LABEL AXES ACTUALLY THIS
IS A BETTER VISUALIZATION THAN IN THE ORIGINAL PICASSO PAPER: THEY NEEDED 3D TO SHOW COSTS; THE
DID NOT COMPARE PLANS IN THE SPACE; WE COULD SELL THIS AS A LITTLE CONTRIBUTION

are: Step 1: Construct Attribute Affinity Matrix from Attribute
Usage Matrix. Step 2: Construct Affinity Graph corresponding
to Attribute Affinity Matrix. Step 3: Form a linearly connected

spanning tree and generate all meaningful fragments in one
iteration by considering a cycle as a fragment. O(n2) algorithm.
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Figure 1: plan space picasso-style diagram for one table, N=100,000, number of attributes=40; x axis: varying selectivity from 0.0
to 1.0; y-axis: varying number of referenced attributes r; color depicts best plan; ”red”=col scan, ”orange”=row scan, ”yellow”=col
index scan, ”green”=row index scan; above: box filling area displays expected execution costs of best plan compared to most expensive
best plan for all parameters, min costs=0.005, max costs=0.16; below: color and number displays overhead of worst plan over best
plan in percentage; maximum overhead for picking wrong plan=4,950% for sel = 0.0 and r = 20 LABEL AXES ACTUALLY THIS
IS A BETTER VISUALIZATION THAN IN THE ORIGINAL PICASSO PAPER: THEY NEEDED 3D TO SHOW COSTS; THE
DID NOT COMPARE PLANS IN THE SPACE; WE COULD SELL THIS AS A LITTLE CONTRIBUTION

are: Step 1: Construct Attribute Affinity Matrix from Attribute
Usage Matrix. Step 2: Construct Affinity Graph corresponding
to Attribute Affinity Matrix. Step 3: Form a linearly connected

spanning tree and generate all meaningful fragments in one
iteration by considering a cycle as a fragment. O(n2) algorithm.
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Experiment for  
Automatic Adaption

30

Primary Log SV

Bag-partitioned Log SV

Bag-partitioned Log SV

Key-consolidated Log SV Column SV Indexed SV

Key-consolidated Log SV Row SV Indexed SV

0

 0.001

 0.01

 0.1

 1

 0  50000  100000  150000  200000  250000

w
o

rk
lo

a
d

 t
im

e
 [

s
e

c
]

time [# log records]

Tickets+Customers
Tickets

Customers
Transform Tickets

Transform Customers
Cost Threshold

Main memory prototype implementation 
Tickets, Customers have 40 attributes each  
10 update queries 
30 scan queries with selectivity 0.01, projecting random attributes with skewness 4 

Motivation OctopusDB Storage Views Holistic SV Optimizer ConclusionExperiments



May 31, 2010 Alekh Jindal

Information Systems GroupResearch Challenges

1.Mapping logical schema to physical layout
2.Automatically picking the right layout 

- dynamic partitioning, 2D cracking etc.
3.Storage View selection
4.Storage View update maintenance
5.OctopusDB Benchmarking and Evaluation
6.OctopusDB ideas with MapReduce
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• Existing DBMS Engines e.g. OLTP, OLAP are 
application specific

• We propose a one-size-fits-all database system

• Storage View is a abstract storage concept and 
gives flexibility to data layout

• Holistic SV Optimizer for the single optimization 
problem: storage view selection

• Initial results look promising
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SELECT C.*  
FROM Tickets T , Customers C 
WHERE T.customer_id=C.id 
AND T.a1=x1 ....  AND T.an=xn
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