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DB2 BLU od srodka

Artur Wronski
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DB2 BLU

© Oszczednosci
przestrzeni dyskowej

© Szybsza analityka, niz
w bazie organizowanej

© Strojenia
wierszami
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DB2 BLU — optymalizacja w zakresie

IN-MEMORY

Single Instruction

. Kompresja
Multiple Data
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DB2 BLU — sktadowanie kolumnowe

CREATE TABLE tabelal (
k1 BIGINT,
k2 VARCHAR(30),
k3 INT,
k4 DECFLOAT)

PRIMARY KEY (k1)
ORGANIZE BY COLUMN

Wiersz 1
Wiersz 2
Wiersz 3
Wiersz 4

Kol. 1 Kol. 2 Kol. 3 Qe
1 Warszawa 1000 122,32 .
2 Krakéw 1200 21,44 y
3 Gliwice 900 i 28,56 :
4 Poznan

DB2 BLU — kompresja

Blok danych

0 = Warszawa
1 = Krakéw

000 = Poznan
001 = Gliwice
010 = Gdansk
011 = Wroctaw

111 = Katowice

000000 = Kielce
000001 = Sopot

J

1300 744,21

Najczesciej wystepujace
miasta (1 bit pokrywa 2
pozycje)

Czesto wystepujace miasta
(3 bity pokrywaja 8 pozycji)

Rzadziej wystepujace
miasta (6 bitow pokrywa
64 pozycje)
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DB2 BLU — optymalizacja CPU

Rejestry procesora: L1, L2

2009 2010 2011 2012 Dane

Instrukcja

Poréwnaj
=2005

oy e
e s

Przetwarzanie wielu wartosci w 1 cyklu zegara Omijanie blokéw danych (ang. data skipping)
(Single Instruction Multiple Data)

DB2 BLU - wymiarowanie
gl - rozmiar danych praed kompresia |

[l % danych aktywnych (%Kol.|%Wier.)

Srednie

[l X wspotczynnik kompres;ji Dane surowe 1TB 5TB 1078

40% RAM — bufor danych Minimalne wymagania dla wydajnosci

Rdzenie 8 16 32

60% RAM — obstuga sesji

Pamiec 64 GB 256 GB 512 GB

Wysokie wymagania dla wydajnosci

Rdzenie 16 32 64

Pamiegc 128-256 GB 384-512 GB 1024-2048 GB




DB2 BLU - zarzadzanie obcigzeniem

Aplikacje i uzytkownicy
Tysigce zapytan SQL

DB2 DBMS kernel

Ograniczona czes¢ zapytan SQL
konsumuje zasoby

K—H

DB2 BLU — przyktad uzycia: SAP BW

Narzedzia raportujace

A A A

BW
Reporting*
Layer '

Enterprise
Data
Warehouse
Layer

Data
Acquisition
Layer

System System
Zrodtowy 1 zrodtowy 2

A

BW Near-Line
Storage (NLS)
(dane historyczne;
rzadziej uzywane)

© DB2 BLU jest certyfikowane do
uzycia w systemie SAP BW
i zintegrowane z narzedziami SAP

© Wszystkie obiekty SAP BW moga by¢
sktadowane kolumnowo i
akcelerowane w pamieci (od
aktualizacji FP4).
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DB2 BLU — wdrozenie w SAP BW

“Since we moved to IBM DB2 with BLU Acceleration, our sales
team can react much quicker to fast-changing market demands.
B ALLUFF For example, we cut database run time of complex reports by

sensors worldwide

up to 98 percent. Across all business reports, we achieved
savings of 30 percent on average.”

- Bernd Dummel, Team Manager SAP BW and Application
Development at Balluff

,Shadow Tables” ......

Analityka
CREATE TABLE (... ) CREATE TABLE ( ...)
ORGANIZE BY ROW; ORGANIZE BY COLUMN;

Potaczenie przetwarzania
transakcyjnego i analitycznego na

tych samych danych

»Shadow table” jest rodzajem
agregatu kolumnowego (MQT)

N

Przezroczyste dla aplikacji Replikacja (mechanizm €DC)
CREATE TABLE tab_shadow
as (select coll, col2, col3 from tab)
data initially deferred refresh deferred

/
Pozwala zrezygnowac z indeksow —
(do analityki) na tabeli wierszowe;j. rea e
enable query optimization
maintained by replication

organize by column




dashDB — DB2 BLU+ w chmurze

BLU
Acceleration

Netezza
In-Database
Analytics

SoftLayer
Infrastructure %5
as a Service

dashDB — DB2 BLU+ w chmurze

2l dashDB

Plan | CPUrdzenie | _Pamie¢ | Dyski | Cena

Freemium

Entry

Enterprise 4 TB

Enterprise 12 TB

Enterprise MPP

wspotdzielone  wspétdzielona

wspotdzielone wspotdzielona

32 256 GB
32 256 GB
24 256 GB

(nowsze CPU) (per wezet)
(per wezet)

<1GB

20 GB
4TB HDD
12 TB HDD

4 TB SSD
(per wezet)

$0

$50 USD
(za miesiac)
$4560 USD
(za miesiac)
$7160 USD
(za miesiac)

$5260 USD
(za miesiac)
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dashDB MPP — klaster DB2 BLU

CREATE

TABLE ORDERS (ORDER_NO, CUST_NO, ..) DISTRIBUTE BY HASH (CUST_NO)

CREATE TABLE CUSTOMERS (CUST .) DISTRIBUTE BY HASH (CUST NO)
= Te same klucze
SELECT .. FROM ORDERS O, CUSTOMERS C WHERE O.CUST_NO = C.CUST_NO | dystrybuc.
ORDERS | 100, 1, ... | | 135,4, ... | | 118,6, ... | | 149, 7, ... | | 112,2, ... | | 168,5, ... |
Table | 190, 4, ... | | 222,8, ... | | 206,3, ... | | 282,11, ... | | 174,12, ... | | 211,2, ... |

No d
shti’p p?r:z /4/_‘( ﬁ’ /—-({__\), .y (_\}

required Processin C Proiglsnsin C Proggisnsm
cusTomers - | |4 R EE I |[5.- |
Table | g | |10 | |7 | [ HE |[12... ]

CREATE ) CUST_NO, ..) DISTRIBUTE BY HASH (ORDER_NO)

CREATE © ..) DISTRIBUTE BY HASH (CUST_NO)

Roézne klucze
SELECT .. FROM ORDERS O, CUSTOMERS C WHERE O.CUST_NO = C.CUST_NO

dystrybciji

ORDERS | 118,6, ... | | 135,4, ... | | 112,2, ... | | 168, 5, ... | | 100, 1, ... | | 149,7, ... |

Table | 174,12, ... | | 282, 11, ... | | 206,3, ... | | 222,8, ... | | 190, 4, .. | | 211,2, ... |

Processin C Progglsnsm Progg;nsm
= - =
CUSTOMERS [ .. | 4 - | [3 |[s. - |2 |5 - |
Tevte s Lo |1 7 | H |[2 |
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www.ibm.com/software/data/da

IBM dashDB is here.

Keeping data warehouse infrastructure out of your way

dashDB is a fully managed data warehouse service in the cloud,
it’s an analytics powerhouse at your finger tips

/ Get started with dashDB Sign-in at Cloudant.com

For anyone who wants a data
warehouse in the cloud

SIGN UP FOR A FREE TRIAL

For Cloudant users who want
10 leverage analytics

o ~

Home

Analyze

Welcome. Your database is ready.

N Welcome to IBM dashDB. You can load your data, run SQL queries against the

Monitor data, and use tools to explore predictive analysis and in-database analytics.

SetUp Sample data is already loaded. Start exploring the power of dashDB!

Documentation Load your data Go to your tables

Help
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@@2 IBM Bluemix

Big Data

Harness the power

ights for Hadoop dashDB y IBM Analytics for Hadoop IBM Insights for Twitter

IE IBM v IEM BETA IEM BETA

ries Databa
I

Driver 15 Database Administration - BLUDE - DB2 UDB V10,5 - 1M Data Studio

You might need to downioad and install a driver pac| Elle_Edit Navigate Search Project Data Bun Window Help
P .El = [ Activity: Administer Databases ~ [ 3| =i Q= 5 v <t o+

Manage > Driver package for Windows 64-bit (92.6 MB) [ Administration Explorer “ 5 @ Tasklauncher  © BLUDB i [ *SQLisal

Driver package for Linux 64-bit (66.6 MB) S&£TH@Hmd 7 | ¢ v v B bluemidsbluforcioud.com » % dbZinstl » §4BLUDB » I Tables
Driver package for Mac OS X 64-bit (53.8 MB) 4+ & All Databases

Monitor > 5 100203107 Schema Name Perc. % RowCount  Primary Key Pari
+ 8 bluemix05 bluforcloud.com T SAMPLES _ SHOWCASE SYSUS. -1 5000000 -
Downloads + & gbainstl T SAMPLES  PERSON -1 1048575 SQLI50212
4 1 BLUDE (D2 for Linux, UNIX, and Winc SAMPLES GEQ_CUSTOMER -1 1000000 SQL150;
Change Plans = SVSIBM SYSCOLDIST -1 600270
Documentation then use the correspor Tables T GOSALES ORDER_DETAILS -l 446023 SQLI40E20
Views T GOSALESD.. SLSSALESFACT -1 446023 SQL140620.
Indexes T GOSALESD.. SLSSALESORDER. -1 446023 SQL140620,
Help Connection without SSL Connect Constraints T GOSALES  SALES TARGET -1 233625 SQL140620,
0 Triggers T GOSALESD.. SIS SALESTARGF. -1 233625 SQLI40620..
MQTs T GOSALESD.. MRK_PRODUCTSU. -1 165074 SQL140520,
Sequences T GOSALESMR PRODUCT SURVEY.. -1 165074 SQL140620
Settings fo connect to the database are shown in v Aliases T _GOSALFSD. FIN FINANCE FACT -1 164137 SO1 140620,
Schemas . I
Temporary Tables * Connection: bluemix05 - db2instl - BLUDE
Individual database settings (3 Storage Groups
Table Spaces I Properties
Buffer Paals .
parttion Grouss T <Column-organized table> SHOWCASE SYSUSAGE
(RS T2 BUETENS R Fine Grained Access Controls por— x
Port number 50000 o Cfﬁ!f:féfi?“ Privleges Hame Pimar- Doman Doalipe | Lengs
Federated Database Objects ilobicSpancs meeEs
TIMESTAMP 6
Database name BLUDB i XML Schemas Versioning USERS INTEGER.
@ Working Sets Relationships MEMUSED INTEGER
User D dash012858 Siatistics aIFRT VARCHAR 1
Documentation | Temporal attributes:
‘ i 5 System time period [] Busine

10
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LCRS Run SQL Scripts
Enter one or more SQL statements, which you can validate and run against the database. Use the Syntax Assistant to help with a basic SELECT statement for

Analyze
‘You can view the results of the query, which you can sort or download as a CSV file. You can also run the query directly from Excel by downloading an ODC fil¢

Manage : m (el e elested m

Monitor
-~ Example SQL queries that you can run against the sample data in dashDB.

‘alidation: Nof

SELECT ORGANIZATION KEY, COUNT(*) AS "Row Count” FROM GOSALESDW.EMP_EXPENSE_FACT GROUP BY ORGANIZATION_ KEY ORDER BY ORGANIZATION KEY;

SELECT CLOSE_DAY_KEY, EMPLOYEE KEY, GROSS MARGIN, GROSS_PROFIT, ORDER DAY KEY,
ORDER_METHOD_KEY, ORGANIZATION_KEY, PRODUCT KEY, PROMOTION_KEY, QUANTITY, RETAILER KEY
RETAILER SITE KEY, SALES ORDER KEY, SALE TOTAL, SHIP DAY KEY, UNIT COST, UNIT PRICE, UNIT SALE PRICE

status Run time (seconds) sStatement
v @ Succeeded - BLUDB 1026
@ Succeeded 0.379 SELECT ORGANIZATION_KEY, COUNT(") AS "Row Count" FROM G.

ORGANIZATION_KEY Row Count
11101 1022
11102 1364

Script Console Output Plots

)

Manage > B in-Application Analytics

Customer Acquisition
Histogram Of Education Level by Gender

Monitor Customer Churm
o i =]
Customer Winback 5 N
Set Up S 7 W Associale's degree
Sed ) & ] O Bachelors degres
s . .
Server Memory Usage s
B Masters degree
Documentation > B in-Database Analytics B One or more ysars of college, no degree
ener temors Usage B W Professional school degres
Server e ge E - B Some college, but less than 1 year
Help Customer Segmentation (k-means
Customer Churm (naive Bayes)
g
B Data Visualization g
Education Level by Gender
Veteran Status by Gender
Class of Worker S -
&
e C . -
o
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Chmura IBM
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www.dashDB.com

an IBM Company,

www.cloudant.com

wrw.bluemix.net

§ IBM Bluemix

Read/Write (6 DataWorks
Data Refinery
Services

=
Read/Write
(HTTP)
- p

Read/Write
(On/O## Prem)
DB2

&

Cloud-Based Systems of Engugement
(NoSQL, Mobile Apps, Intemet of Things, Social Media)

DB2 BLU

* Ponadprzecietna wydajnosc¢ (35-73x)
* Efektywna kompresja (10x)
* Prostota uzycia: Zataduj dane i dziataj

* dashDB w chmurze:
* Ustuga w IBM BlueMix
* Integracja z NOSQL, Cloudant
* R oraz analityka na danych przestrzennych

» ,Shadow tables” — raportowanie na tabelach OLTP

* Zgodnos¢ z bazami Oracle @98%+

* Klaster geograficzny HADR

IBM & Third Party Integrations
(Cognos, SPSS, SAS, Tableau, ESRI ArcGIS)

@

Systems of Record & Insight
(Watson Analytics, DB2, HDP, flat files)

SoftLayer Infrastructure as a Service

Kontakt:

http://pl.linkedin.com/in/arturwronski/en
arturwronski@pl.ibm.com
603-886649

IBM DB2 with BLU Acceleration

Runtime

D: 32“ 'mf 2 BLU runtime
Classic DMS BLU DMS
(for non-BLU tables) (for BLU tables)

Classic DB2 buffer pool

CPUs with SIMD

Classic, row-structured table

©1 263 C4 C5 C8 O G
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