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1. {The Google File System )
2. {MapReduce: Simplified Data Processing on Large Clusters)

3. {Bigtable: A Distributed Storage System for Structured Data) @
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1. Hadoop HDFS, Hadoop MapReduce, HBase, Hive @i
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2. Hypertable25%, BFEFHadoopESB 25 , (BHEEE
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The Hadoop Ecosystem
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i ETLTools 1} BI Reporting | " RDBMS E
I

Pig (Data Flow) || Hive (SQL) Sqoop

HBase (Column DB) -
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Avro (Serialization)

Zookeepr (Coordination)
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. 2010 , BN &0 7183 (Dremel: Interactive Analysis of Web Scale
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Cloudera Impala Details

Region Server 1
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execCoprocessor() ]-
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Region Server 2

Common Hive SQL and interface
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HTable

Fully MPP coprocessorExec()

tabl

Local Direct Read-
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1. {F1 - The Fault-Tolerant Distributed RDBMS Supporting Google's Ad

Business)

2. {Spanner: Google's Globally-Distributed Database)
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Spanner 1
. NoSQLEX E&EH1
BINRIGFTENE
to Support SQL
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Design Goals for Spanner @

Future scale: ~10°% to 107 machines, ~10'3 directories,
~10'8 bytes of storage, spread at 100s to 1000s of
locations around the world, ~10° client machines

— zones of semi-autonomous control
— consistency after disconnected operation

— users specify high-level desires:
“99%ile latency for accessing this data should be <50ms”~
“Store this data on at least 2 disks in EU, 2in U.S. & 1 in Asia™
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E4h Teradata AsterData, @EMC GreenPlum, @HP Vertica @%%
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Scale-up 24
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1. Offline MPP « |
2. Online MPP IITI a ﬂ 1. Offline

Group/Aggr Query

EMap Map  Map Mapi

Red 1 Redl EGR 2. Online
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1. Performance
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1. All Data
2. Hot Data
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1. Initializing
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1. Initializing
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1. Compact (Run Length, Dict, Range, LZW , Delta, etc.)
2. Partial I/O
3. Block Copy

Select Order.Sales From Order

1. Only Load 'Sales’

2. Block Copy 'Sales'

Fan
AN
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FaN
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B
B
B
B
B
B
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FaN
FAN
FaN
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Be=

SELECT ( BRANCH = *99-22-117 )

t

PROJECT( P_TYPE, C#, SEX, LASTNAME,
ADDR_LI1, ADDR_L2,CITY,
POSTCODE)

JOIN { INSURANCE.C# = CUSTOMER.C¥#)

T,

: PROJECT (C#, SEX, LASTNAME,
PROJECT (C#, P_TYPE) ADDR L1, ADDR_L2,
CITY, POSTCODE)

SELECT
(SEX="M' A
AGE>63 A AGE<65) V
(SEX ="°‘F' A

AGE >58 A AGE < 61)

INSURANCE i BRANCH CUSTOMER @
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1. Map: Sum

Sum
2. Reduce: Sum_Sum
1. Map: Count

Count
2. Reduce: Sum_Count
0. Formula: (n * 2x2 — (2x)2) / (n * (n — 1))

Variance 1. Map: Count, Sum, SumSQ
2. Reduce: Sum_Count, Sum_Sum, Sum_SumSQ
0. Formula: 1/n * Zxy - ux * py
Covariance 1. Map: Sum_x, Sum_y, SumWT_xy,Count_x
2. Reduce: Sum_Sum_x, Sum_Sum_y, Sum_SumWT _xy, Sum_Count
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EERTE 7551« FEmEasitivap Reduce ?

B—LEIEXEIIHRFERIINNS.
g0 : Won Kim:
{On Optimizing an SQL-like Nested Query)
BIgn : C’esar A. GalindoLegaria & Milind M. Joshi:
{Orthogonal Optimization of Subqueries and Aggregation)

FEFABAUS BT :
1. Type-A, 2. Type-N, 3. Type-J, 4. Type-JA
Bign , Type-) FEFEIRE/9)oin(KEX):

Select t1.coll from t1 where t1.col2 in (select t2.col2 from t2 where t1.jcol=t2 jcol)
1. Merge the tables in the subquery to the ‘from’ clause of the main query.
2. Add subquery conditions (including joins) to the main query’ s ‘where’ clause.

The conditions should be combined using an AND operator.
3. Replace Ri.Ci op (select Rj.Cj) with a join: Ri.Ci nop R|.Cj,

and AND it with the entire condition.

If op is IN, the condition is RLCi = Ri.Cj
) If op is NOT IN. the condlition is NOT (Ri.Ci = Ri.Cj)
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1. OLAP on OLTP
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- J 1 2%
1. Materialized View
2. Stage, ODS, DWD, DWA ®

3. ROLAP, MOLAP, HOLAP

E=MER
1. FFRHX O
2. —{&#l,, MPP DW, MPP DM
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1. BEEBERE R, oTa, HEIEZE

2. BlimER EEI’J&EDFD oireeNEsE X : 1duE(Filter), ELEX(Drill),
FJHX(Brush) 48ml(Zoom), KEx(Associate), ik
(Transform). z;j],uﬁ—% ( Dynamic Calculation ) . §&#Z(Link)
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Figure 3: Methodology for Self-Service BI
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1. BEFAFEN ( ADP ) : Agile Development Principle. iR FEAE—
ENmet , ST NSEEEFEEA

2. FFAEN ( OCP ) : Open to Extension, Close to Modification. JaZ*BI
AR SRS

3. kEEIEEN ( DIP ) : Dependency Inversion Principle. S IEZ8%4 ,
PR(REHES A ﬁﬁZI@E’JﬂWﬁr

4 EBECEREN ( LSP ) : Liskov Substitution Principle. FFEXARE , {5
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