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PDI ETL
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- TPG-H

Transaction Processing Counci |

TPC-H
TPC
3 50 100 300 GB
TPC-H DSS Decision Support System
Data WareHouse
B TPC-H
ER
“lineitem
TPC-H
lineitem Part / Supplier
party/supplier
supplier country of origin
M
. flat file
TPC “dbgen”
GB
l[ineitem. tbl 16 50 36. 82 300, 005, 811
[ineitem. tbl 16 100 74.12 600, 037, 902
[ineitem. tbl 16 300 225.14 | 1,799, 989, 091
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supplier. tbl Ji 50 0. 07 500, 000
supplier. tbl Ji 100 0.13 1, 000, 000
supplier. tbl Ji 300 0.40 3, 000, 000
nation. tbl 4 0.00 24
TPC-H TPC- H
ETL
ETL
PDI ETL
ETL 2 ETL
2

READ read_lineitems_lazy. ktr

READ

READ

@I EEHD—@

current_time slave na
lineitem.thl min/max time

READ
reading

Slaves

Cx0

Master

S

Myl

me calc elapsed time
out_read_lineitems
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READ

out_read_l ineitems

READ out_read_lineitems
/

30144428 894 33718. 60
[10. 250. 15. 69:8080]

29916897 901 33204. 10
[10.251.199. 67:8080]

29917123 903 33130. 81
[10. 250. 19. 102:8080]

30144739 908 33199. 05
[10. 250. 47. 5:8080]

29988406 920 32596. 09
[10.251.42.162:8080]

29916947 942 31758. 97
[10.251.71.159:8080]

29915685 949 31523. 38
[10.251.122. 49:8080]

29916158 950 31490. 69
[10. 250. 11. 95:8080]

29916164 1044 28655. 33
[10.251.203. 114:8080]

30229264 1095 27606. 63
[10. 250. 137. 204:8080]
SORT  sort_lineitems_group_by nationkey. ktr
SORT

SORT
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read in parallel IJ

Cx0 I.:. Cx0
Eahmhz{gmrfﬂ‘“wh,'gmfjff

lineitem.thl 'Z'i"* sort_suppkey XE
trim count of lineitems by suppkey
SORT READ supplier SORT
LINEITEMS by SUPPLIER JOIN SORT

read entire file on every node IJ

Cx0 —Cx0
@ = =+ CHD I:
-] b4 _,_.—-—-—"'- =

= =
X

just keys

supplier.tbl sort_suppkey 2

SORT “suppkey”
supplier JOIN COUNT OF LINEITEMS by SUPPLIER
supplier nationkey

supplier
—

\a\_\@% Cx0 Ig Cx0
=

| -:-;53;_0-: [ CX0
oin on suppkey = Sort rows D
51 agg lineitems{ by nationkey
lineitem IJ
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|

From SIaves.Y

E
s
totals by country =*
out_sort_lineitems_lazy Sorted Merge

SORT out_sort_lineitems_group_by_nationkey

25
TPC-H
300
nationkey Lineitem

0 71886458
1 71969681
2 72038468
3 12179079
4 12209741
5 12146529
6 72178370
7 72055521
8 72184094
9 71870036
10 71974851
11 72051132
12 71627623
13 71529955
14 71795817
15 72079318
16 71897393
17 71862655
18 71974391
19 12037468
20 12201477
21 12056815
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SORT
Cx0
csv
READ
1/N
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22 11873005

23 12432811

24 11876343
READ

SORT

READ




FILE N =10

'Ch:ﬂ'

lingitern.thd

EC:Q

liniivaim. b

&

limiitarm. thd

ic:ﬂ'

lingitern.thd

'Cll:ﬂ'

lineiterm.th

'Ch:ﬂ'

lingiterm.thd

c:a

lineivarm, b

&

limiitarm. thd

ic:ﬂ'

lingiterm.thi

'Ch:ﬂ'

lingirem.thd

READ

EC2
AMI
EC2 3 : smal | |arge

X XLarge smal | 32 large
X XLarge 64

1.7 GB
1 EC2 1 EC2 1
160 GB 32

Fedora 8 AMI
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Amazon EC2
user data AMI

pdi-distribution-url
PDI URL PDI AMI
AMI PDI

: http://www. bayontechnologies. com/pdi-ce-3. 2. 0-RC1-r10482. zip

carte-slave—server—xml
AMI Carte XML MASTER

:<slave_config> <slaveserver>
<name>carte-slave</name><hostname>localhost<{/hostname>
<network_interface>eth0<{/network_interface> <!-—OPTIONAL ——> <port>8080</port>
<username>cluster</username><password>cluster</password> <master>N</master>

</slaveserver> </slave_config>

data-volume—-device
EBS
:/dev/sdl

data-volume—-mount—point
EBS
:/data

java—memory-options
Carte
—Xmx1024m
user data EC2

EBS
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EBS

EBS 1
1 1000GB
1000GB EBS XFS
XFS ext3 2. 4GB
3 TPC-H
1 EBS 1
EBS
EBS
N 1 N
PDI EC2
/
TPC-H
N PDI PDI
ec2-create-volume
N ec2-create-volume
ec2-run—-instance
ec2-attach-volume
N ec2-run—-instance
N N ec2—-attach—volume
PDI : A PDI cluster was

DESTROYED using the fol lowing process
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ec2-terminate-instances
ec2-detach-volume

ec2-terminate-instances
ec2-detach-volume
ec2-delete-volume

ec2-delete-volume

10 20 40

thepdi_scale _out_benchmark kit. zip
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SORT READ 3 50 100 300 3
10 20 40
/
N
50 | 300005811 10 1095 273978 | READ
50 | 300005811 20 836 358859 | READ
50 | 300005811 40 640 468759 | READ
100 | 600037902 10 1781 335779 | READ
100 | 600037902 20 1736 345644 | READ
100 | 600037902 40 1158 518167 | READ
300 | 1799989091 10 6150 292681 | READ
300 | 1799989091 20 5460 329668 | READ
300 | 1799989091 40 3835 469358 | READ
50 | 300005811 10 2588 115922 | SORT
50 | 300005811 20 1389 215987 | SORT
50 | 300005811 40 104 426145 | SORT
100 | 600037902 10 4615 130019 | SORT
100 | 600037902 20 2680 223895 | SORT
100 | 600037902 40 1318 455264 | SORT
300 | 1799989091 10 15252 118017 | SORT
300 | 1799989091 20 8390 214540 | SORT
300 | 1799989091 40 4014 448428 | SORT
1 POI
SORT:
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50/ SORT

2760

2500
2350
2000 —
1750
1500
1250
1000

750

500 -

260 —

Elapsed Time (s)

o—

SORT:
50/ SORT

450000 —
400000 —
350000 —
300000 —
280000 —
200000 —

150000 —

Throughput (rec/s)

100000 —

50000 —

0 —

SORT

* 2, N 10 x 4
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Elapsed Time (s)

Throughput (rec's)

100/ SORT

5000

4500 —

4000 —
3500 —
3000 —
2500 —
2000 —
1500 —
1000 —

500

o—

100 / SORT

500000

450000 —

400000 <
350000 —
300000 —
250000 -
200000 —
150000 —
100000 —

50000 —

o=

100 / SORT

Elapsed Time (s)

Throughput (rec/s)

300/ SORT

16000
15000 —
14000 —
13000 —
12000 —
11000
10000 -
000

2000

TOO0

G000

5000

4000

3000

2000

1000

o

300 / SORT
450000 —
400000 —
250000
200000 -
250000 —
200000
150000 —+
100000 —+

50000 —

o -

N=10

N 10



300/ SORT

A50000
A00000
450000
w
o 400000
L 350000
+ 300000
£
& 250000
2 200000
= 150000
100000 —
50000 —
D —
o 20 40
N
4
300SORT/N40 N10x4
READ:
50/ READ 100 / READ 300/ READ
1100 1800 — 8500
1000 1800 -] 8000 —
000 5500 —
~  amo . 14004 . 5000
w T w (]
2 L om0 4 &8 4500
E 700 g E 4000 —
E 800 = 1000+ = 3500
B 500 200 — 3000 —
e 200 .g_ E_ 2500 —
i o 600 — 8 opop -
il 200 W o S —
200+ 1000
100 200 7 500
0 0 0
10 20 40 10 20 40 10 20 40
N N N
READ: /
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50/ READ
500000
450000
400000
£ 50000
§— 300000
E.L 2650000
2 2p0000
o
£ 150000
" 400000 4
50000
u —
10 20
N
N40 N10x4
READ
KB
EBS
100%
EG2 PDI
2
300

Throughput (rec/s)

100 / READ 300/ READ
550000 - 500000 —
500000 450000 -
450000 400000 —|
400000 - I R—
350000 E. 300000
Soane 2 250000 -

250000 - £
200000 5 200000 7
150000 E 150000 7
100000 — 100000
50000 50000
0 0+
0 2 40 1m0 20 40
N N
N40 N10 2
READ
EBS RAW
0S
SORT 1/0
EBS
Pl 2
50 100
SORT
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168000

SORT

15000
14000

13000

12000

11000

10000

2000

5000

7000
G000

5000

40
w2
m i

Elapsed Time (s)

4000

3000

2000

1000

ﬂ_

300

: PDI

50 100

Scale

100
50%6

ElL

1 11373

300

50%2

EBS

SORT

SORT

40

443278. 79

11081. 97

20

218140. 49

10907. 02

10

121319. 17

12131.92

SORT

11373. 64

EC2
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EC2 /
$0. 10
EBS 1000 GB $0. 14
S3 EBS $0. 01
Bandwidth $0. 00
$0. 25
1 1 SORT
11373 x 60 x 60 =40942800 / /
10

$0. 241000000000 /40942800 = $5.86 EC2 10

40
banawidth

4: EC2 PDI
READ

58%
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SORT

20

EBS




100 / READ / 40 Nodes

1200
1100

(s)

alll| pasde|3

Modes

100

1-38

39 40

PDI

PDI

MapReduce / Hadoop

PDI

EBS

READ

EBS
S3

EBS

EBS

EBS/S3

READ

S3

EBS
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IP IP

EC2 2 IP IP
IP IP EC2 2
IP
/
IP
IP Amazon EC2
EC2 IP
IP bandwidth
PDI
PDI3. 2

“kitchen. sh”

IP PDI
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A
sort_lineitems_group_by_nationkey. ktr is available in

pdi_scale_out_benchmark_kit. zip

read entire file on every node

Cx0 Cx0
[ =
I! Cx0 supplier
=7 —

lier.tbl sort_suppkey 2
SHRRMS just keys =SURISSY,

—Cx0
read in parallel

lineit by nationk
— Cx0 CXCI (1) agg lineitems |by nationkey
Ei == Cx0 - —1Cx0
lineitem.tbl sort_suppkey

trim count of lineitems by suppkey

totals by country
out_sort_lineitems_lazy Sorted Merge

read_| ineitems_lazy. ktr pdi_scale_out_benchmark_kit.zip

Slaves Master
Cx0 Cx0
B
= e ~a
d time

current_time slave name calc elapse
lineitem.thl min/max time out_read_lineitems

B
Benchmark Kit

http://www. bayontechnologies. com/bt/ourwork/ pdi_scale_out_benchmark_kit. zip
TPC-H

http://www. tpc. org/tpch/default. asp

TPC-H Data generator

http://www. tpc. org/tpch/spec/tpch_2 8 0. tar. gz

TPC-H Document
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http://www. tpc. org/tpch/spec/tpch2. 8. 0. pdf
Amazon EC2
http://aws. amazon. com/ec2/
EBS
http://aws. amazon. com/ebs/
PDI
http://kettle. pentaho. org/
Dynamic Clusters
http://wiki. pentaho. com/display/EAI/Dynamic+clusters
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