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Motivation
oe

To Buy or not To Buy

Key Questions

Emulate of column-store in a row-store
Unmodified row-store vs. column-oriented design
Optimizations of column-stores

Invisible join vs. denormalized fact table

Volodymyr Piven (Universitat Tubingen) Column-Stores vs. Row-Stores 21. Januar 2011 3/18



Motivation Invisible Join

Summary
00e

How to compare DBMS's

Comparing of row-store with column-store
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How to compare DBMS's

Comparing of row-store with column-store
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Invisible Join

@00
Join Details
First Phase
Apply region = 'Asia' on Customer table
custkey region nation
1 Asia China Ha_f: ;able
with keys
2 Europe France 1and 3
3 Asia India
Apply region = 'Asia' on Supplier table
suppkey region nation
[ P Hash table
1 A R
sia uss.la — with key 1
2 Europe Spain
Apply year in [1992,1997] on Date table
dateid year .
01011997 | 1997 Hash table with

- keys 01011997,
01021997 1997 o1y021997, and

01031997 1997 01031997
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Invisible Join

e 1)
Join Details
Fact Table
orderkey custkey suppkey | | orderdate revenue
1 3 1 01011997 43256
2 3 2 01011997 33333
3 2 1 01021997 12121
4 1 1 01021997 23233
5 2 2 01021997 45456
6 1 2 01031997 43251
7 3 2 01031997 34235
probe probe probe
Hash table Hashtable| _[1]  [yzgh table with
with keys | = withkey 17 [0 ] |keys 01011997,
1and3 [1] | 01021997, and
- [1] 01031997
matching fact [o]
table bitmap n
for cust. dim. 0]
Join
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Join Details

Third Phase

fact table dimension table
tuples that S
satisfy all join
China
-- France
custkey India
3
3 .
2 bitmap
2 extraction
1
2 3 nation
§ Russia
8 su":ksy Spain I
S
2 2 - 5
g 0 bitmap o
= 3 value @
k<] 5 extraction 2
& &
2 dateid year
01011997 1997
orderdate 01021997 | 1997
01011997 01031997 1997
01011997 .
01021997 "‘:'a'l':"’ _ [oto11997
- | [01021997
01021997 extraction | 21921997 | Values
01021997 /T N
01031997
01031997
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Technical Details

Versuchaufbau

@ 2.8 GHzsingle processor
@ Dual core Pentium® D

@ 3 GB of RAM

@ RedHat Enterprise Linux 5
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Experiments
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Technical Details

Schema of the SSBM Benchmark

CUSTOMER LINEORDER PART

CUSTKEY ORDERKEY PARTKEY

NAME \ LINENUMBER NAME

ADDRESS CUSTKEY MFGR

CITY PARTKEY CATEGOTY

NATION ASUPPKEY BRAND!

REGION ORDERDATE A COLOR

PHONE ORDPRIORITY TYPE

MKTSEGMENT SHIPPRIORITY SIZE
Size=scalefactor x QUANTITY CONTAINER
30,0000 EXTENDEDPRICE Size=200,000 x

EUCCIER gIF;ZL?JT’\/‘&_:-_PWCE (1 + logz scalefactor

zﬁ'\PAEKEY REVENLE DATEK::TE
ADDRESS _?::PLYCOST DATE

emy COMMITDATE DAYOFWEEK
NATION SHIPMODE MONTH

REGION Size=scalefactor x YEAR

PHONE 6,000,000 YEARMONTHNUM
Size=scalefactor x A YEARMONTH
2,000 DAYNUMWEEK

.... (9 add'l attributes)
Size=365x7
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First Test

Baseline performance of C-Store and System X
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Experiments
000

Row-Store

Row-Store Execution

@ Vertical Partitioning

Each attribute is a two-column table (values, position)
o Index-All

Unclustered BT-Treeindex for every column of every table
@ Materialized View

Optimal set of materialized views for every query
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Row-Store

Average performmance across all queryies
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Row-Store

Reasons

@ Tuple Overheads

Single column-table requiers 0.7 - 1.1 GByte (compressed)

Entire 17 column is 6 GByte (decompressed) or 4 GByte
(compressed)

@ Column Joins

Hash-join is slow

Perhaps the best for Index-All
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Column-Store

Column-Store Execution

@ Compression

o Late Materialization

@ Block Iteration

@ Invisible Join
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Column-Store

Average performmance across all queryies
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Column-Store

Analysis

@ Block: 5% - 50%
@ Compression: almost factor 2 averagely

o Late materialization: factor 3

@ Invisible Join: 50% - 75%
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[o]e] e}

Column-Store

Analysis

@ Block: 5% - 50%
@ Compression: almost factor 2 averagely

o Late materialization: factor 3

@ Invisible Join: 50% - 75%
Optimization for star schemas
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Column-Store

Average performmance across all queryies
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Summary

@ Significant optimizations:

Compression

Late materialization

o Without optimizations column store acts just like a row store

@ Invisible join makes denormalizationis useless
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