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B No-NoSQL
— Hadoop

B PostgreSQL Inter-Analytics
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No-NoSQL UNISYS

B No-NoSQL Not only NoSQL
B Hadoop, NoSQL Big Data
B No-NoSQL
v' Hadoop RDB DWH
* Hadoop DWH
« Hadoop ETL
v' SQL-Hadoop
« SQL MapReduce (Hadapt )
(CitusDB )

v" SQL in Hadoop
* Hive Stinger (Howtonworks)
« Shark (AMPLab)

B PG Inter-Analytics Hadoop, NoSQL No-NoSQL
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Hadoop UNISYS

B Google Google File System(2003), MapReduce(2004)
D.Cutting
— Yahoo!, Facebook

| HDFS
— MapReduce ! O C
—  Hadoop HDFES Key-Value MJ|Key-VaIue IJ‘ Key-Value uj
— MapReduce Key, Value
Map: input => (key, value) Map Map Map

Reduce: (key, [values]) = output
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UNISYS

B RDBMS

B Hadoop
— MapReduce
— Key-Value

-
PostgreSQL m
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PG Inter-Analytics UNISYS

B PostgreSQL Hadoop
B PostgreSQL Hadoop

— Hadoop

— PostgreSQL Hadoop
= Hadoop
H
H

— Hadoop

PostgreSQL
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PG Inter-Analytics UNISYS

H
— PostgreSQL SQL Hadoop
B [n-Situ
— Hadoop Hadoop
- Fotr—4 |
— BRSO
L |?4—F1"{“J’.’?_!
H
— Hadoop
— Hadoop
Hadoop
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RDB Hadoop UNISYS

RDB DWH
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UNISYS

B PostgreSQL

( ) Hadoop

PostgreSQL & Hadoop Master

PostgreSQL

@ PostgreSQL

UDF FDW

Pig @" Hive

Hadoop Master

Hadoop Slave

/__

@ MapReduce
<

‘ajalo/o

HDFS
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® PostgreSQL 9.3
® Hadoop - Cloudera CDH4.3

® PostgreSQL Hadoop

v' Hadoop HDFS

® PG

PostgreSQL

Hadoop Client

NameNode

Cloudera
Manager

UNISYS

PL/Python

DataNode

DataNode

DataNode

DataNode

DataNode

DataNode

DataNode

DataNode
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Apache Pig

UNISYS

B Yahoo! Hadoop
10 0.12

|

B HDFS Hadoop MapReduce

B SQL Pig Latin

| UDF User Defined
Function

| Python, Java Script

grunt> A = LOAD 'data’ USING PigStorage() AS (f1:int, f2:int, f3:int);
grunt>B = GROUP A BY f1;

grunt> C = FOREACH B GENERATE COUNT ($0);

grunt> DUMP C;

MapReduce
Map Reduce Map Reduce
GROUP m
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Pig Latin
Pig

J

rant ig Server
G Pig S API
PigLatin —
— —MapReduce

Hadoop MapReduce
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UNISYS

Pig
] PL/Python
— Python
— Python Pig
B Python Pig
— Python Pig
— Pig
- SQL
B Hadoop
* PostgreSQL Pig
- CREATE FOREIGN TABLE
- Hadoop
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. @
Pig UNISYS
H
* Pig
Hadoop ( )
. Hadoop HDFS
« PostgreSQL Hadoop
— OpenSCG BigSQL Hadoop FDW
http://www.bigsqgl.org/se/hadoopfdw/
— PostgreSQL
« PostgreSQL Hadoop Pig, Hive
— PostgreSQL Pig, Hive
pg2hive create table
— () Hive PostgreSQL

hadoop_create table  BigSQL
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http://www.bigsql.org/se/hadoopfdw/

UNISYS

PostgreSQL

Hadoop FDW

PostgreSQL

Hive Pig HCatalog

HDFS
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UNISYS

— PostgreSQL

— Hadoop
— PostgreSQL

i —— -

I2===="
UDF IrararT
':> ':>. RIRiny

{ =

Pig

=

MapReduce

=
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u BigSQL Hadoop FDW
B HCatalog Pig Hive
— Hive Pig
hadoop_fdw (*1) 2
@
Teift 1 8 > Hive Metastore
hive_cent | 4—— | |32 -
/ Pig HCatalog
postgres SF (PL/Python)
pg2hive_create
_table
Hadoop
sessionize
NameNode JobTracker
pathmatches
I
(*1) @ Hadoop
Hadoop FDW OpenSCG BigSQL DataNode TaskTracker

Hadoop Foreign Data Wrapper for PostgreSQL

Hive FDW

Hbase Flume
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PostgreSQL

Metastore
DB
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_ HDFS

_ .css/.js/.gif/.pngl.jpg
— Robot.txt etc
_ Sessionize

_ 10 (

_ Pathmatches
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UNISYS

Web Web
—
= = [— 1=

10:23:21 Index.html 10.21.xx.XX
10:23:22 Inquiry.html 203.141.XX.XX
10:23:24 Solution/xxx 192.168.xx.xx

g
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MapReduce

UNISYS

All Rights Reserved

_

PostgreSQL PostgreSQL
Python Pig SELECT * FROM SELECT * FROM
. sessionize( ...); pathmatches( ...);
Pig MapReduce A A A
v' Map HDFS SF ¥ FDW
v Reduce HDES sessionize() pathmatches() Hadoop fdw
A A
PostgreSQL g |, J Hive
HDFS sessionize pathnmatches SQL
PostgreSQL A A
Hadoop Hadoop
\ 4 \ 4
v Hcatak)g sessionize pathmatches
\ A
_____ Web kemmmeaas .
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UNISYS

m P
[ |
10
= /——r 3/7 15:00:00 XXX XXX.XXX.110
3/7 15:00:00 XXX.XXX.XXX.110 — | LR e LR R e P L LR R T
3/7 15:00:12 XXX XXX XXX.220 E 10
3/7 15:01:11 XXX XXX.XXX.110 —— i_
3/7 15:01:33 XXX XXX.XXX.220 \}
3/7 15:01:11 XXX XXX.XXX.110
3/7 15:01:52 XXX XXX.XXX.330
3/7 16:36:12 XXX XXX.XXX.110 : """""""""""""""""""""""""""
N ' 10
L e e H
3/7 16:36:12 XXX XXX.XXX.110
IP session
3/7 15:00:00 XXX XXX.XXX.110 0
3/7 15:01:11 XXX XXX.XXX.110 0
3/7 16:36:12 XXX XXX.XXX.110 1
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UNISYS

B Sessionize

Sessionize ( : [, [, 1))

. pig

. hdfs://< >:8020/user/postgres/
. . 30m°

. 0
PostgreSQL

SELECT Sessionize(‘input.data’, ‘output/XXX’, ‘10m’, ¥¥t");

— DataFu Sessionize . w&@”

( )DataFu Linkedin Pig UDF e
PageRank, Quantiles (median), variance

All Rights Reserved, Copyright © 2013 Nihon Unisys, Ltd. 21



UNISYS

Sessionize

CREATE FUNCTION sessionize
(input text, output text, time_window text, delimiter text)
RETURNS integer
AS $3$
import commands
esc_delimiter = delimiter.replace(¥¥', "Y¥¥YYYYY")

Femast = pig - ¥
+ '-param INPUT_PATH="+ input + ' ' ¥
+ '-param OUTPUT_PATH="+ output + ' " ¥
+ '-param TIME_WINDOW="+ time_window + ' ' ¥
+ '-param DELIMITER="" + delimiter + " ' ¥
+ ''home/postgres/pig/sessionize2.pig'

r = commands.getstatusoutput(cmdstr)

Pig

return r[0]
$$ LANGUAGE plpythonu;

pig
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Pig

%default DATAFU JAR PATH '/usr/lib/pig/datafu-0.0.4-cdh4.3.0.jar’

Opdefault INPUT_PATH 'input.data’

%default OUTPUT_PATH 'output.data’

%default TIME_WINDOW '30m’

paeraut DECTVITT ER

%default TIMESTAMP_COLUMN_NO 0

%default GROUPING_KEY_COLUMN_NO 1

%default DATA_COLUMN_NO 2

DataFu UDF

- Register datafu.jar D

register SDATAFU_JAR_PATH

-- Define Sessionize and set timeout param.
efine Sessionize datafu.pig.sessions.Sessionize

TIME _WINDOW");

g meromiaios IS D
views = LOAD '$INPUT_PATH' USING PigStorage('$SDELIMITER?);
views = FOREACH views GENERATE

(chararray)$0 as time, (chararray)$1 as uid, TOTUPLE(*) as v;
.

J
-- Group by uid
views_grouped= GROUP views BY uid;
(- Sessionize )
sessions = FOREACH views_grouped {

views = ORDER views BY time;

\ GENERATE FLATTEN(Sessionize(views)); y
}
£~ Create projection for store data N
sessions = FOREACH sessions GENERATE FLATTEN($2), $3;
-- Store output data
STORE sessions INTO ‘$SOUTPUT_PATH’ USING
PigStorage('$DELIMITER’); y




UNISYS

N ID

2013-01-01T01:00:00Z,1,10 Web
2013-01-01T01:15:00Z7,1,20
2013-01-01T01:00:00Z,2,10
2013-01-01T01:31:00Z,2,20

‘ ID UUID

2013-01-01T01:00:00Z,1,10,aa3f14c7-5d04-4613-ale0-9d122bfa6efa
2013-01-01T01:15:00Z,1,20,aa3f14c7-5d04-4613-ale0-9d122bfabefa
2013-01-01T01:00:00Z,2,10,423087a1-8631-4455-8708-5c0aa36f2532
2013-01-01T01:31:00Z,2,20,b3d48d6¢-6016-46¢5-bcOa-58b5644e01e2

0 SOL

CREATE TABLE webclicks (click_timestamp timestamp, ip varchar(30), url_keyword varchar(5000), original_data
varchar(5000));

WITH dt (IP, Click_Timestamp, samesession) AS (

SELECT IP, Click_Timestamp,

CASE WHEN EXTRACT (EPOCH FROM (Click_Timestamp - (max(Click_Timestamp) OVER (partition by IP order by
Click_Timestamp

ROWS BETWEEN 1 PRECEDING AND 1 PRECEDING) ) ) ) < 1800

THEN 0 ELSE 1 END FROM webclicks)

SELECT SUM(samesession) OVER (partition by IP order by Click_Timestamp rows unbounded preceding) AS Session_No,
IP, Click_Timestamp FROM dt;

http://developer.teradata.com/extensibility/articles/sessionization-map-reduce-support-in-teradata

()
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http://developer.teradata.com/extensibility/articles/sessionization-map-reduce-support-in-teradata

B Web
- Web
|
u Pathmatches
10:23:21 Index.html 10.21.xx.Xx
10:23:22 Inquiry.html 203.141.XX.XX
10:23:24 Solution/xxx 192.168.xx.XX
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UNISYS

0 SQL

10:01 Userl

10:02 Userl

10:03 Userl

10:04 Userl

10:08 Userl

10:10 Userl

10:02 User2

10:03 User2

10:05 User2

10:06 User2

10:08 User2

All Rights Reserved, Copyright © 2013 Nihon Unisys, Ltd. 25



UNISYS

B Pathmatches

pathmatches
(input_path text, output_path text, colno_group integer, colno_sort integer, colno_scan integer,
regex text, get_group text [, delimiter text]);

* input_path:
e output_path:
* colno_group: ID
* colno_sort:
* colno_scan: URL
*  regex: ( )
* get_group:
Pig
e delimiter: ( )
. sessionize
. ID (
. 0

All Rights Reserved, Copyright © 2013 Nihon Unisys, Ltd.

26



UNISYS

PatchMatches

escC_regex = regex.replace(¥¥', ¥¥¥¥YY'),
esc_delimiter = delimiter.replace (¥, ¥ RY');
cmdstr = 'pig ' ¥
+ '-param INPUT_PATH=" + input + " ' ¥
+ '-param OUTPUT_PATH=" + output + " ' ¥
+ '-param GROUP_KEY=" + str(colno_group) + ' ' ¥
+ '-param SORT_KEY="+ str(colno_sort) + ' ' ¥
+ '-param SCAN_COL=" + str(colno_scan) +"'"' ¥
+'-param REGEX=" + esc_regex + " ' ¥
+ '-param GET_GROUP=""+ str(get_group) + " "' ¥
+ '-param DELIMITER="" + esc_delimiter + " ' ¥

PathMatches

1 (GROUP BY)
[
1, 10:01, "BBB"
1, 10:00, "AAA"
1, 10:02, "CccC"
2, 10:05, "bbb"
2,10:00, "aaa“
[ ]
1, ((1, 10:01, "BBB),(1, 10:00, "AAA"),(1, 10:02, "CCC"))
2, ((2, 10:05, "bbb),(2, 10:00, "aaa"))

2
(SORT)

]
(1, 10:01, "BBB),(1, 10:00, "AAA"),(1, 10:02, "CCC"))
(2, 10:05, "bbb),(2, 10:00, "aaa"))

]
(1, 10:00, "AAA),(1, 10:01, "BBB"),(1, 10:02, "CCC"))
(2, 10:00, "aaa),(2, 10:05, "bbb"))

[
1,(
2, (
[

1,(
2,(
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¢ pig

Map+Reduce

-~
[ LOAD H GROUP H SORT ]—T‘)[CONC}-\T 4“{

1
1
FiLter | | provECT |!
REGEX ' 10N :
1

]

(2, 10:00, "aaa),(2, 10:05, "bbb™))
]

1, "AAA,BBB,CCC"

2, "aaa,bbb*

—_ N

4
[ ]
1, "AAA,BBB,CCC"
2, "aaa,bbb*

[ ]
1, "AAA,BBB,CCC*

5
[ ]
1, "AAA,BBB,CCC*

[ ]
1, "AAA"

,((1, 10:00, "AAA),(1, 10:01, "BBB"),(1, 10:02, "CCC"))
(
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Hadoop FDW HDFS

UNISYS

m Pig HDFS

CREATE SERVER hadoop_serverl FOREIGN DATA WRAPPER 1
hadoop_fdw OPTIONS (address '10.*** *** **' nort '10000";
CREATE USER MAPPING FOR PUBLIC SERVER hadoop_server;

2

CREATE FOREIGN TABLE pathmatch_out (
S-ID VERCHAR(10), KEY_WORD VERCHAR(30)) Setver

PostgreSQL Hive

Hadoop_server  hiveserver
hiveserver  Hive

PostgreSQL Hive

pathmatche

Information

pathmatche (

Schema

CREATE FOREIGN TABLE pathmatch_out (

v — /2 S-ID STRING, KEY_WORD STRING)
pg2hive_create_table ( |
L1
Hive CREATE TABLE )
HCatalog
~—
HDFS
pig | 7
Hadoop > hive
SELECT * FROM pathmatch_out LIMIT 100; <>{ hadoop_fdw |
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UNISYS

r °
B PostgreSQL

SELECT PathMatches (
'data/weblog/sessionized/XXX', 'data/weblog/pathmatched/XXX’, 4, 0, 2,
‘(N ]H)GINQUIRY_FORM)++,INQUIRY_FINISH’, 1, “¥¥t);

Club Unisys

CSR

Ol | N|]ojlo]lbrr|]lW]|IDN]EF

\ 4

' INQUIRY_FORM W a—a
:'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_I [ BeEAi
' ‘INQUIRY_FINISH : BH—E2
[ttt ittt B Club Unisys
UR l?_iﬂﬁ'rﬁilﬁ
INQUI R ®WR ME A
INQUI R¥NH S U AL b
mCSR
EtEFa U T -2

|2 A — B R

_ _ . _ W i%EFEE o=
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UNISYS

[ |

[ |

[ | Hadoop
- SQL

[ | PostgreSQL

PG Inter-Analytics(Hadoop+pig)

60.0 700
|
50.0 o [ 600
- 500
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<) - 400 _
30.0
- 300
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- 200
10.0 \l L 100
00 T T . T T T 0
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UNISYS

B PG Inter-Analytics
— PostgreSQL Hadoop

« SQL
- Hadoop

— PostgreSQL Hadoop

- Hadoop

* etc.
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