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2 IRELHIE

B#Y

REEXIZRERBITIREIT —AI17)\DZ E(C TPC-H OF —AEFINEHL LT —TIVEVERR L. T—9%I%A
U VTVEITIRIRZIBE T D,

TPC-H TE&RINTWS 22 KODHIITVERITL. FTVHEREZEHAIT S,

HIUMEBRICRALTE, WKONDINI=>TT—ANR=ZDRT =V T7INEITIE T, JIVERENEDIZE SR
20N, 4IRS 2RI D,

Zofth. 759 RBDFT -1 7\ AT —ERICBIULTIE. Amazon WEB Services D12ft9% Amazon
Redshift (L. AWS Redshift) ZFL\%. AWS Redshift Tld. 2017 4 3 BIRTE. DS1 HLU, DS2 /—R45
1TE. DC1 J=RIATHFIEL TV, DST BLU, DS2 J— R TELOAFET—I0— RICHU TEL THD.
DC1 J—RALTINTA—X> R %% AT 2T—I0—-RISEL TS, DS2 (& DS1 LDEERAT]EERXEIS LY
CPU MMEMNENTHY. DS1 ELERTHEWNIA—YRZISDEN KD RIRFETIE AWS Redshift (& DS2 %
FIFU TIREIEZ1T5EET Do

Azure SQL Data Warehouse (dLXDHDINF—>TRT—IL7INUAREEZITOH . AWS Redshift (CBALTIE
Azure SQL Data Warehouse DFREE/\Y— D ELEBRUTEE ., BERIZENDT —IR—2ADREEEEN B LZRUICED
SORRIBICTHTVERITIRIBZIBEL . VTVHREDETHAIZITD. TNICED Azure SQL Data Warehouse & AWS
Redshift DM4EE(CEE T B LEBAREEZ1TD. COBF. AWS Redshift DRFfEIHENDEREXE(CRAL TIMICREL
&0 ($1=110 M) TEHEZITI.

2.2 AREESFUA

TPC-H OF—4E(CBAUTIE. 2TOIREE/(I—ABWT—REU. Scale Factor # 1000 (#J 1TB) (CTF—
A%VERR T B, TPC-H DDAV IVDEITICIE Apache IMeter ZFIRUETHRIZITD.

/ IMeter” M S
4 sQL

A~ v SQL Data Warehouse
2 -1 : HREFMERIE (Azure)

'/ JMeter” =) .

A~ AWS Redshift

2 — 2 : MEESHMEIRIE (Redshift)
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DHAIINE Apache JMeter N5, 22 ROVTIUNEE R TIUSTHRNDIIERTET D, £, 22 AT 1
yhed %, IA-ZITPYITELT. 1 Ly hEITUER. BRODRIIVE 3 tyhETL. 20 3 Ty hOET
(L&D, BITVOFEZEHAMEEL TERATS2EET D,

Sy ETL. B2V OFREESTAIESL TEA

2 — 3 : Apache JMeter [CXDDIHI TV 22 KORITHE

Azure SQL Data Warehouse (CEEUTIZLLT D DWU Q)N — I THREEZI T,

-400DWU
-1000DWU
-2000DWU
-3000DWU
-60000DWU

Ffz. Azure SQL Data Warehouse (CRAUT(&, —E LiE/\F—>%i&EEE. F1—Z>0%1T\V\ BESHAIZ
175CEET 3, Biid 3F1— > (CEALTIIARZ(CHIR TS,

AWS Redshift (CBILTIE. Azure SQL Data Warehouse O5HEI/NY—> D EREDIANED. LU T OIRIE
(CT. 5HRAIZEMI S,

-ds2.large(4vCPU 31GB)-5node 400DWU #HZ
-ds2.large(4vCPU 31GB)-14node 1000DWU 1H3
-ds2.8xlarge(36vCPU 244GB)-3node 2000DWU 18
-ds2.8xlarge(36vCPU 244GB)-5node 3000DWU 18
-ds2.8xlarge(32vCPU 244GB)-10node 6000DWU 18
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FERYYY
STARESRELLT 0D,

Azure SQL-DWH

Azure SQL-DWH

AWS Redshift

(RF1—-=>%) (F1—-=>%)
400 1.00 0.65 2.58
1000 0.39 0.21 0.29
2000 0.19 0.10 0.19
3000 0.13 0.07 0.10
6000 0.09 0.05 0.06

¥ #5ER(3 Azure SQL Data Warehouse 0 400DWU TORITHER (KF1—-=>%) % 1 EURBOMEIMBIC TR H.
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3 IREEAEHH

3.1 RIBCSRT#E R

3.1.1 1RERIB
MEBRIBEFIRIBEDIC, WRERDT—IN-2&., SQL #FE1TI S Windows Server D 2 BEETHERK
9%, £z JWHRERDT—HN—-2E Windows Server [CEALTIEEI—DU—-T3a>E(CBLEL. 0T —>aoN
BN B E(CLBUIRMBIENFEAE LRV ST ATRERIRDEC B SN L T .

windows Server Database

(OS54 )

H3-1-1:BIEEAA—SE

3.1.1.1 #&:EERE (Azure SQL Data Warehouse)
Azure SQL Data Warehouse OF&EFERIE (T Windows {RAEYS > (LA, Windows VM)E Azure SQL
Data Warehouse THERL T Do 2 ARYI(CEEL TIIIA T D@D,

*Windows VM
IHE ARYY
ARV =232 AT Windows Server 2012 R2
B4X Standard DS2 v2
CPU ARy7 217
AEY 7GB
-3 ESSF:N
+Azure SQL Data Warehouse
I5E ARYY
AR 400DWU
1000DWU
2000DWU
3000DWU
6000DWU

X & DWU [CTIREZTT S,

BalIER

SQL_Latin1_General_CP1_CI_AS

~

—3>

RAX
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Windows VM & Azure SQL Data Warehouse (CBIUTIERE—Y—->3>, @—UY-2J)-TRHICECE
B ET D, Iz, TPC-H OF —HFINTREBLERDBARBEEVES. BEIEF(E SQL Data
Warehouse D7 JAJLME (SQL_Latin1_General_CP1_CI_AS) Z{FERALTL\%,

Windows VM (CE A 9% Apache JMeter DIEFRITLLT D@D,

*Apache JMeter

N=>3> apache-jmeter-3.0

Apache JMeter h'5 SQL Data Warehouse N&#5t 9 2BR0D RS54 /U—(C(& SQL Server M JDBC RSN
—zFIH3 %,

-JDBC R51/)\—

ARWY
N—>3> Microsoft JDBC Driver 4.0 for SQL Server

3.1.1.2 ¥REERE (AWS Redshift)
AWS Redshift DIRFEERIR(E AWS Elastic Compute Cloud (L F. EC2)& AWS Redshift THERK I 3.
B2RYI(CEAUTIEAT D@D,

-EC2
I5E ARYY
ARL=2322 AT A Windows Server 2012 R2
A2RIV AT C4.xlarge
CPU ARw% 4vCPU
XEY 7.5GB
->3> =P

* AWS Redshift

IHE ARYY

ARwY ds2.large(4vCPU 31GB)-5node
ds2.large(4vCPU 31GB)-14node
ds2.8xlarge(36vCPU 244GB)-3node
ds2.8xlarge(36vCPU 244GB)-5node
ds2.8xlarge(32vCPU 244GB)-10node
X AVZIVAIAT (CPU ZRYY FEV) -J—REK

X ‘UGB TIRITRATS

V-3~ SF:N
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KSA-5% [}
datestyle ISO, MDY

enable_user_activity_logging false

extra_float_digits 0

max_cursor_result_set_size default

query_group default

require_ssl false

search_path $user, public

statement_timeout 0

EC2 & AWS Redshift [ZE—")—>3> . [E— Virtual Private Cloud . B—t/X> MAICEZE T D,
EC2 (L8 A9 3 Apache JMeter DIEFIRIFA T DiED,

*Apache JMeter

ANYY

N=>3> apache-jmeter-3.0

Apache JMeter "5 AWS Redshift At 3 DBRD RS54 /U—(C(& PostgreSQL JDBC R54/{—4.0 Hift
D AWS Redshift h25 L JDBC RS\ -ZFIFHT 3,

-AWS Redshift 1 A5/, JDBC R3A)(—

ANYY

N=3> AWS Redshift hZ2%/L JDBC R34/)\— 4.0

3.1.2 WEEART—4. T-4ETIY
AIREETIE TPC-H T—AETULT . BLU. 22 KO IIVEFBURREZT.
TPC-H (& RDBMS A FY—IEARD—D T, 55 LT -1V N\DADT —-HETU> 7% EN, B
EZIBI AT LAOMEREZAIE. sHAIT2ED T, 7IUE 22 FBEERIN TV,
TPC-H OFFHMICRALTIE. T 52 URL 2SHRD5S,
http://www.tpc.org/tpch/

Document Search Member Login

Home
About the TPC
= Benchmarks

TPC-H
TPC-H is an ad-hoc. decision support benchmark

TeC The current TPC-H specification can be found on the TPC Documentation Webpage.
TPC-DI

TPC-DS View Results

TPC-E

TPC-H = Top Ten TPC-H Results by Performance :
TPC-VYMS All Results / Clustered Results / Non-Clustered Results

= Top Ten TRC-H Results by Pr

UG All Results / Clustered Results / Non-Clustered Results
PO HS = Top Ten TPC-H Results by Watts/Performance
TPCx-V = Ten Most Recently Published TPC-H Rasults
- = All Results
Common Specifications By Hardware Vendor
) By Database Vendor

= Advanced Sorting Options
Submission Checklist = All ithdrawn Results less than 4 Months Old

= Results C file)
Obsolete BMs.
TPC-A Summary
TPC-ApD The TPC Benchmark™ )i upport benchmark, It consists of a suite of business oriented ad-hoc queries and concurrent data modifications. The queries and the
ngg at ar hmarlk illustrates decision support systems that examine large volumes of data,
TPCR
TPC-W

The pe e Metric (QphH@Size), and reflacts multiple aspects of the capability of the

e — syst ese aspects i n are executed, the query processing power when queries are submitted by a
St single stream, and the query throughput when queries are submitted by multiple concurrent users. The TPC-H Price/Performance metric is expressed as $/QphH@sSize.

=TPCH 1 and Tools

E&*R3-1-2-1:TPC-H
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PART(P_) PARTSUPP (PS_)

SF*200,000 SF*800,000
PARTKEY —® | PARTKEY
NAME —= | SUPPKEY
MFGR AVAILQTY
BRAND SUPPLYCOST
TYPE COMMENT
SIZE CUSTOMER (C_)
CONTAINER SF150,000

CUSTKEY
RETAILPRICE

NAME
COMMENT

ADDRESS
SUPPLIER (S_) —=| NATIONKEY
SF*10,000
SUPPKEY — PHONE
NANE ACCTBAL
ADDRESS MKTSEGMENT
NATIONKEY [~ COMMENT
PHONE NATION (N_)

25

ACCTBAL

NATIONKEY
COMMENT

NAME

REGIONKEY

COMMENT

BEF-TILCROENZT-TILAT7IMIELTIE. T2l TPC BENCHMARK H(Decision

LINEITEM (L_)
SF*6,000,000

ORDERKEY

PARTKEY

SUPPKEY

LINENUMBER

QUANTITY

EXTENDEDPRICH

DISCOUNT

TAX

RETURNFLAG

LINESTATUS

SHIPDATE

COMMITDATE

RECEIPTDATE

SHIPINSTRUCT

SHIPMODE

COMMENT

REGION (R_)
5

REGIONKEY

NAME

COMMENT

-

B#%x3-1-2-2:TPC-H —%E5I)LH

ORDERS (O_)
SF*1,500,000

ORDERKEY

CUSTKEY

ORDERSTATUS

TOTALPRICE

ORDERDATE

ORDER-
PRIORITY

CLERK

SHIP-
PRIORITY

COMMENT

Support)Standard Specification ][ 1.3 DATATYPE DEFINITIONS |1%Z
http://www.tpc.org/tpc_ documents current versions/pdf/tpc-h v2.17.1.pdf

=3

=N

0)%0
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3.1.2.1 #REEAOT-II

Azure SQL Data Warehouse LU AWS Redshift = TYERR I ARSERDT—JIWFLA T OiBD/ERR 9

Do
-PART 7=l

7—=45%947° (SQL DWH)

T—%95947" (Redshift)

p_partkey bigint - HASH KEY bigint - DISTKEY
p_partkey varchar(55) varchar(55)
p_mfgr char(25) char(25)
p_brand char(10) char(10)
p_type varchar(25) varchar(25)
p_size integer integer
p_container char(10) char(10)
p_retailprice float float
p_comment varchar(23) varchar(23)
fw& D3A9—ACHSTLARTA>TYIRE | DISTKEY (CLBT—H738.
LU HASH KEY (C£3T—573E)

-SUPPLIER 7—J L

F—=454947° (SQL DWH)

7—%95947" (Redshift)

s_suppkey bigint bigint

s_name char(25) char(25)

s_address varchar(40) varchar(40)

s_nationkey integer integer

s_phone char(15) char(15)

s_acctbal float float

s_comment varchar(101) varchar(101)

fs% D39 —AENSLARNTA>TYIAE | EVEN (C&BDT - HE.
&UF ROUND ROBIN (c&273HE

-PARTSUPP 7—J)l

F—=45%947° (SQL DWH)

T—55947" (Redshift)

ps_partkey bigint - HASH KEY bigint - DISTKEY
ps_suppkey bigint bigint
ps_availqty integer integer
ps_supplycost float float
ps_comment varchar(199) varchar(199)

"s

NS29—AEHILAARNTATYIR
HBELU HASH KEY (C&BT—HEY

DISTKEY (C&BT—973 8.

10
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-CUSTOMER =Tl

7—=4%947 (SQL DWH)

T—95947" (Redshift)

KU HASH KEY (C&2T—H958E%

c_custkey bigint - HASH KEY bigint - DISTKEY

c_name varchar(25) varchar(25)

c_address varchar(40) varchar(40)

c_nationkey integer integer

c_phone char(15) char(15)

c_acctbal float float

c_mktsegment char(10) char(10)

c_comment varchar(117) varchar(117)

2 D3AF—ACNTLANTA>TYIZE | DISTKEY ([C&BT—H7E .

-ORDERS 7=l

F—=4%947° (SQL DWH)

T—55947" (Redshift)

KU HASH KEY (C&2T—4998E%

o_orderkey bigint - HASH KEY bigint - DISTKEY
o_custkey bigint bigint

o_orderstatus char(1) char(1)

o_totalprice float float

o_orderdate date date

o_orderpriority char(15) char(15)

o_clerk char(15) char(15)

o_shippriority integer integer

o_comment varchar(79) varchar(79)

=5 DI A—AENTLRANTA>TYIAE | DISTKEY ([C&BT—TDE.

-LINEITEM =TI

F—=4%947° (SQL DWH)

T—55947" (Redshift)

|_orderkey bigint - HASH KEY bigintt - DISTKEY
|_partkey bigint bigint
|_suppkey bigint bigint
|_linenumber bigint bigint
|_quantity float float
|_extendedprice float float
|_discount float float
|_tax float float
|_returnflag char(1) char(1)
|_linestatus char(1) char(1)
|_shipdate date date
|_commitdate date date

11
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|_receiptdate date date
|_shipinstruct char(25) char(25)
|_shipmode char(10) char(10)
|_comment varchar(44) varchar(44)
= DA —ACENTLARNTA>TYIAE | DISTKEY ([CLBDT—FE.
KU HASH KEY (C&3T -3 81
NATION 7=J )L
F—%55947" (sQL DWH) F—45%9147 (Redshift)
n_nationkey integer integer
n_name char(25) char(25)
n_regionkey integer integer
n_comment varchar(152) varchar(152)
2= D3RI—AENSLARTASTYIAE | EVEN (CLDT -9
KU ROUND ROBIN (C&273HE
*REGION =7l
F—545947" (sQL DWH) F—545947" (Redshift)
r_regionkey integer integer
r_name char(25) char(25)
r_comment varchar(152) varchar(152)
= DI3AF—AENTLARNTA>TYIRE | EVEN (CLBDT—F73 B
KU ROUND ROBIN (C&27HEX

TG BT T OIS T OED,

F—TNE FoH

customer 150,000,000 ¥
lineitem 5,999,989,709 14
nation 25 1%
oeders 1,500,000,000 14
part 200,000,000 14
partsupp 800,000,000 14
region 5 %
supplier 10,000,000 %

Fle. T AL AREHETBEIROEUSZ1T Do

Azure SQL Data Warehouse T(3#HsHBIRICEAL T, AT OHS AL THIFETOEIEZ1TD.

F-TI& h5h% =

part p_partkey SAMPLE 100 PERCENT
part p_name SAMPLE 100 PERCENT
Part p_brand SAMPLE 100 PERCENT

12
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part p_type SAMPLE 100 PERCENT
part p_size SAMPLE 100 PERCENT
part p_container SAMPLE 100 PERCENT
supplier s_suppkey SAMPLE 100 PERCENT
supplier s_name SAMPLE 100 PERCENT
supplier s_nationkey SAMPLE 100 PERCENT
supplier s_acctbal SAMPLE 100 PERCENT
partsupp ps_partkey SAMPLE 100 PERCENT
partsupp ps_suppkey SAMPLE 100 PERCENT
partsupp ps_availqty SAMPLE 100 PERCENT
partsupp ps_supplycost SAMPLE 100 PERCENT
customer c_custkey SAMPLE 100 PERCENT
customer c_name SAMPLE 100 PERCENT
customer c_address SAMPLE 100 PERCENT
customer c_phone SAMPLE 100 PERCENT
customer c_acctbal SAMPLE 100 PERCENT
customer c_mktsegment SAMPLE 100 PERCENT
customer c_comment SAMPLE 100 PERCENT
orders o_orderkey SAMPLE 100 PERCENT
orders o_custkey SAMPLE 100 PERCENT
orders o_orderstatus SAMPLE 100 PERCENT
orders o_totalprice SAMPLE 100 PERCENT
orders o_orderpriority SAMPLE 100 PERCENT
orders o_shippriority SAMPLE 100 PERCENT
orders o_comment SAMPLE 100 PERCENT
lineitem |_partkey SAMPLE 100 PERCENT
lineitem |_quantity SAMPLE 100 PERCENT
lineitem |_discount SAMPLE 100 PERCENT
lineitem |_returnflag SAMPLE 100 PERCENT
lineitem |_shipmode SAMPLE 100 PERCENT
lineitem |_receiptdate SAMPLE 100 PERCENT
lineitem |_linestatus SAMPLE 100 PERCENT
lineitem |_commitdate SAMPLE 100 PERCENT
lineitem |_shipinstruct SAMPLE 100 PERCENT
nation n_nationkey SAMPLE 100 PERCENT
nation n_name SAMPLE 100 PERCENT
nation n_regionkey SAMPLE 100 PERCENT
nation n_comment SAMPLE 100 PERCENT
region r_regionkey SAMPLE 100 PERCENT
region r_name SAMPLE 100 PERCENT

13
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AWS Redshift (& COPY YR (STATSUPDATE=ON) ([CTT—4%%I%AURISE. BEITHETIEHRE
ESEN30 T, BRMRHETIBEIROBUS(FTHRR,

3.1.3 #&FEY—)l (Apache JMeter)
SQL ZE179%Y—I)l(& Apache IMeter £F 3,
Apache JMeter Zi2EIL. [FANTEIIOH(CTR 3 — 1 — 3 — 1 : Apache JMETER DE%TE IDIEDIC
ER 9%

£
IeA). BE Search FjT AFalr ~NF

NORNEBEE] FiE|
? o [TALEE | ==

¢ 40" setUp Thread Group :
;e’\:’ JDBC Connection Configuration TR
#* JDBC Request |
#* JDBC Reqguest :
" JDBC Request
#* JDBC Request
#* JDBC Request
#* JDBC Request
~* JDBC Request
~* JDBC Request
#* JDBC Request
#* JDBC Reqguest
" JDBC Request
" JDBC Request
" JDBC Request
~* JDBC Request
#* JDBC Request :
./ JDBC Request | U=

/* IDBC Request | Ore
#* JDBC Reqguest :
# JDBC Request LJFu
# JDBC Request FUZ
#* JDBC Request | 7=
#* IDBC Request :
LA :
. REFRTHRT | adaai

M;~b«"yat T

3 -1-3-1: Apache JMeter DF%E

putzpz 3

3.1.3.1 Apache JMeter DF%TE
Apache JMeter DFETE(FUAT OBDFETET D, Iz, AT UINOETEMBICBIL TIINTT IAILMEDF
FEMAIS.

® ALYRIN-TF
&1 ALYRII-F

ALYy RITONT4
HERH fiE
ALY REL 1
Ramp-Up HAfE (#2) 1
IV—TEI 3%

¥ EREU. OA-ZITYTI O 1 (CHETES B,

14
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@ JDBC Connection Configure
£A( : JDBC Connection Configure

-Variable Name Bound to Pool

sMEIRE fE
Variable Name ql
-Connection Pool Configuration

SEIRH fiE

Max Number of Connection 100
Max Waite(ms) 10000
Time Betwaeen Eviction Runs(ms) 60000
Auto Commit True
Transaction Isolation DEFAULT
+Connection Validation by Pool

SERH fiE

Test While Idle True
Soft Min Evictable Idle Time(ms) 1000
Validation Query Select 1

-Database Connection Configuration
REEE f# (SQL DWH)

Database URL

jdbcisqlserver//< B — U — £
>:databaseName=<7 — 49~ —2

£ >;integratedSecurity=FALSE;

fE (Redshift)
Jdbcredshift://<endpoint %4
>:<IR—FES>/<T-IN-2%&

>

JDBC Diriver class

com.microsoft.sqglserver.jdbc.S

com.amazon.redshift.jdbc4.D

QLServerDriver river
Username <1-Y%&> <1-Y%&>
Password <ICZI—R> <IKRT—R>

A% [xlargerc|(CT

= an—1

axX JE

(ER) EHEI1-YICEAULT
Apache JMeter 1'5 Azure SQL Data Warehouse N#&ftz T2 1—HICRIL T UY—-RI5
2. COKF. TIAINTHYERREN D 1T DVY - RIS A IEEZITA
BROA. SRR TI-YZ/ERML. Y- RIS5ADZEEZIT.
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® JDBC Request
22 {EEREN TS JDBC Request (CRALTIE. TPC-H OFHTAIIY 22 XZzZNENEEE
93, CCCld. Azure SQL Data Warehouse TE179%. 71 No.1. 71 No.2 (CEALT. fll&
LU TCEEE T2 RS 22 ROV IVENZENIERR NN E THD.
22 KOZEITVICEAUTIEAZET5.1.1 Azure SQL Data Warehouse ® TPC-H 7T, [5.1.2
AWS Redshift ® TPC-H JT(CEEE T Do

Ani 1
Variable Name ql

Query Type Select Statement

Query

/* TPC_H Query 1 - Pricing Summary Report */

SELECT TOP 1 L_RETURNFLAG, L_LINESTATUS, SUM(L_QUANTITY) AS SUM_QTY,
SUM(L_EXTENDEDPRICE) AS SUM_BASE_PRICE, SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)) AS SUM_DISC_PRICE,
SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)*(1+L_TAX)) AS SUM_CHARGE, AVG(L_QUANTITY) AS AVG_QTY,
AVG(L_EXTENDEDPRICE) AS AVG_PRICE, AVG(L_DISCOUNT) AS AVG_DISC, COUNT_BIG(*) AS COUNT_ORDER

FROM LINEITEM

WHERE L_SHIPDATE <= dateadd(dd, -90, cast('1998-12-01" as datetime))

GROUP BY L_RETURNFLAG, L_LINESTATUS

ORDER BY L_RETURNFLAG,L_LINESTATUS

Al 2

Variable Name ql

Query Type Select Statement

Query

/* TPC_H Query 2 - Minimum Cost Supplier */
SELECT TOP 100 S_ACCTBAL, S_NAME, N_NAME, P_PARTKEY, P_MFGR, S_ADDRESS, S_PHONE, S_COMMENT
FROM PART, SUPPLIER, PARTSUPP, NATION, REGION
WHERE P_PARTKEY = PS_PARTKEY AND S_SUPPKEY = PS_SUPPKEY AND P_SIZE = 15 AND
P_TYPE LIKE '%%BRASS' AND S_NATIONKEY = N_NATIONKEY AND N_REGIONKEY = R_REGIONKEY AND
R_NAME = 'EUROPE' AND
PS_SUPPLYCOST = (SELECT MIN(PS_SUPPLYCOST) FROM PARTSUPP, SUPPLIER, NATION, REGION
WHERE P_PARTKEY = PS_PARTKEY AND S_SUPPKEY = PS_SUPPKEY

AND S_NATIONKEY = N_NATIONKEY AND N_REGIONKEY = R_REGIONKEY AND R_NAME = 'EUROPE')

ORDER BY S_ACCTBAL DESC, N_NAME, S_NAME, P_PARTKEY

HIVUOFMCRAL T, TRIIE : 3.1.2 ARFEAT—4. T—HETU>J ITRELE. [TPC
BENCHMARK H(Decision Support)Standard Specification |#Z8B 0D,
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3.2 IRELSE

3.2.1

IREESIE
Azure SQL Data Warehouse. AWS Redshift ZNZNDIRIEICT Apache JMeter KOIFIIE : 3.1.3 &
SEY—J)L (Apache JMeter) JTYERRUTETANGTIEIZZEITI Do
EITEUATOEOITS
@ 9A-ZIPYTELT. TANTEZEST
ALYRIIL =T DI —-TEE% 1 (FREL. TANTEOEITZITI.
CORATICBALTR>IA—ZI PyT D, FHAUESHKET S,
@ AEFHRAIELT, TANTEZELT
SHAMBOESDA(C. ALYRII-TDI—-TEE%E 3 (EREL. TANTBOEITZITI. COFEITT
BIenrezstAlEEL THRAT 3.

sPANBEL TQTEASNIBZIRAT 5. @FITHFCIE, 22 ROYIUNIITIUCEITEN, ENA' 3 [BIFR
DIREND, COcé. &ITY 3 BIFDHRITIBILICIRD. sHANBEL T, 3 BIOIIYEITOF R ZAL
Do

e REEZITORT —IN-RICEL TG LUF OGNS —> TENENERROEHRIZEITS.

Azure SQL Data Warehouse AWS Redshift
400DWU ds2.xlarge(4core 31GB)-5node
1000DWU ds2.xlarge(4Core 31GB)-14node
2000DWU ds2.8xlarge (36Core 244GB)-3node
3000DWU ds2.8xlarge (36Core 244GB)-5node
6000DWU ds2.8xlarge (36Core 244GB)-10node

3.2.2 FHEMEDESISE

sHAMEIX Apache JMeter DFfETLR— D Average &D. BITUDEZEUS T . COMETZITIVUD 3
EIR(TIFOFIRITERIZRIEDTH D,
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I SRE Search WiT A als ~aF

De a *°Hdd

L D3]+ =% |rD®

f & TAIEE
§ 0 R Ly FEIL=2
#% JDBC Conneclion Configuration

-

0 = O M e ) B2

AL L N T L L L L T
o

-
=

& 1
& 12
& 13
& 14
& 15
2 16
& 17
& 18
& 18
£ 20

& 21

[eer]

Rlo-s~u7

L I Sl

i [§Et LA — b

=

2TOHF —2%E I+ W

I AN |
—

Label I ﬂSamplei]_ Average ] Median

Zit 0l

B3 — 1 — 5 : Apache JMeter D#istLR— b

33 Fa1—=>4

Azure SQL Data Warehouse T(&/\—FT13a=>J0IEIS5 29— 64 > TVIREVERK S 2B H BIRETH D,

33.1 N=F1331k

0|

T-AFEBOZ VAT 2 T-TINSHUTRIN -T2 32 EMEI D, COKE. 1 /{—FT13>d1zh 100
Ttz £EB LS —T12a AL T BN — MBI R HERETH S,
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-lineitem 7—JJL
|_shipdate 51%&/\—7133ALFELTIN—T1>3> 6% E . DDL (AT D@D,

CREATE TABLE [lineitem]

(
[I_orderkey] [bigint] NOT NULL,
[I_partkey] [bigint] NOT NULL,
[I_suppkey] [bigint] NOT NULL,
[I_linenumber] [bigint] NOT NULL,
[I_quantity] [float] NOT NULL,
[I_extendedprice] [float] NOT NULL,
[I_discount] [float] NOT NULL,
[I_tax] [float] NOT NULL,
[I_returnflag] [char](1) NOT NULL,
[I_linestatus] [char](1) NOT NULL,
[I_shipdate] [date] NOT NULL,
[l_commitdate] [date] NOT NULL,
[I_receiptdate] [date] NOT NULL,
[I_shipinstruct] [char](25) NOT NULL,
[I_shipmode] [char](10) NOT NULL,

[l_comment] [varchar](44) NOT NULL

WITH

DISTRIBUTION = HASH ( [I_orderkey] ),
CLUSTERED COLUMNSTORE INDEX,

PARTITION ([I_shipdate] RANGE RIGHT FOR VALUES(

‘9999,

1992,

1993,

1994,

1995,

1996,

1997,

'1998',

1999,

'2000")
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-orders 7—J)

|_shipdate 51%&/\—7133ALFELTIN—T1>3> 6% E . DDL (AT D@D,

CREATE TABLE [orders]

(
[o_orderkey] [bigint] NOT NULL,
[o_custkey] [bigint] NOT NULL,
[o_orderstatus] [char](1) NOT NULL,
[o_totalprice] [float] NOT NULL,
[o_orderdate] [date] NOT NULL,
[o_orderpriority] [char](15) NOT NULL,
[o_clerk] [char](15) NOT NULL,
[o_shippriority] [int] NOT NULL,

[o_comment] [varchar](79) NOT NULL

WITH

DISTRIBUTION = HASH ( [o_orderkey] ),
CLUSTERED COLUMNSTORE INDEX,

PARTITION ([o_orderdate] RANGE RIGHT FOR VALUES (

'9999,

1992,

1993,

1994,

1995,

1996,

1997,

'1998',

1999,

'2000")
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3.3.2 HASH KEY OZE
T=IINOFEEZITIMR. VT)DFEE LR TUVFIIC HASH KEY Z1ETES 23S T, VIVETROT
—AEENY—-EX (DMS) ZINHIT2ENEIRETHD. COA. FioT—IICBLTIE, HASH KEY ORE
LZ1T2,

-nation T—J)
ROUND ROBIN Z3&IN'5 n_regionkey % HASH KEY ((3ETE 9% HASH S EINZE, DDL (AT D@D,
CREATE TABLE [nation]

(

[n_nationkey] [integer] NOT NULL,
[n_name] [char](25) NOT NULL,
[n_regionkey] [integer] NOT NULL,

[n_comment] [varchar](152) NOT NULL

WITH (
DISTRIBUTION = HASH (n_regionkey)

,CLUSTERED COLUMNSTORE INDEX

333 E=J7-JINDEE
D3NS LRART A>FTvIR (& LEHU EOFT-TIN THIH TRBEREMRMTOND, CORK. I
BRI ODRBVT-TIVCELTRE-TF =TIV R B I35 H IR (IR I ZENBIHECRD. LUT
OT=TIUBALTRISRIAENS LA NTA S FTYIZANSE =TT =T IWNZH %47 D0

-supplier 7=Jl
D3AF—AENSLANTA>TYIZANBE—TF—TIAZEE ., DDL (FAL T D&ED,
CREATE TABLE [supplier]

(
[s_suppkey] [bigint] NOT NULL,
[s_name] [char](25) NOT NULL,
[s_address] [varchar](40) NOT NULL,
[s_nationkey] [int] NOT NULL,
[s_phone] [char](15) NOT NULL,
[s_acctbal] [float] NOT NULL,

[s_comment] [varchar](101) NOT NULL

WITH

DISTRIBUTION = ROUND_ROBIN,HEAP
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3.34 32— TYIRDVER
supplier T=7JUCBAL T, T=TINDE—TF7—=TIAEF B TERBL I5AF—A6A>TYIR%ZVERRT
3BT, IBOEERILZITI,

-supplier 7=J

CREATE CLUSTERED INDEX [PK_SUPPLIER] ON [supplier] ([s_suppkey] ASC)

3.3.5 IEISRI—ALA>TYIRADVERK
T OESEBERHU. LT 04 7-JIUBIL TEIEIIRI—EA > TV I RZAERL T Do

-customer 7—J)I

CREATE NONCLUSTERED INDEX [IX_customer_nationandcustkey] ON [customer]

(
[c_nationkey] ASC,[c_custkey] ASC

-lineitem =71

CREATE NONCLUSTERED INDEX [IX_lineitem_part_mixkey] ON [lineitem]
(
[I_orderkey] ASC,[I_suppkey] ASC,[I_discount] ASC,[|_extendedprice] ASC
)
CREATE NONCLUSTERED INDEX [IX_lineitem_part_mixkey2] ON [lineitem]

(
[I_suppkey] ASC,[I_orderkey] ASC,[I_discount] ASC,[|_extendedprice] ASC

-orders T—J)l
CREATE NONCLUSTERED INDEX [IX_orders_part_mixkey] ON [orders]

(

[o_orderdate] ASC,[o_custkey] ASC,[o_orderkey] ASC

-supplier 7—=Jl

CREATE NONCLUSTERED INDEX [IX_SUPPLIER] ON [supplier]
(
[s_nationkey] ASC

)
CREATE NONCLUSTERED INDEX [IX_SUPPLIER_2] ON [tpch4].[supplier]

(

[s_comment] ASC

22
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336 HiEHBEHROBEUS
T-INERODEECHVN, T-TINOBIEREFEZITOTVNS R, T-IDRARE. st BIROBIER%E
[RIIE : 3.1.2.1 A&REEAOT—JIL I TEE&BUILBOERT 3.

34 IRELRER

3.4.1 EATEERAE

22 RADYIV% Apache JMeter KDEITUREF, £ TOIIVDOERITICEULLIFREIZIA T OFER RO,
#58R(% Azure SQL Data Warehouse 400DWU OF 1—=>F iDORITIIRE%Z 1 LUIBFOMEBETERLT
B ABNKEVNFERITRIBINRLS BV NEWNEEEITRIBIERE,

E/TERFRICBILTIL. 400DWU DBF, Azure SQL Data Warehouse (F1—Z>%8i1) (& AWS Redshift

(ds2.xlarge(4core 31GB)-5node) ELHEERL. AWS Redshift @750 2.58 & EITRFRINANNO TS, £
Jz. 400DWU @ SQL Data Warehouse DF1—Z>J B THERZI DL F1—Z2J%0OAN F1—Z>
JRICEENR, 0.65 FEORITRFEIEFRBOTLS,

F1—Z>JHID Azure SQL Data Warehouse O 2000DWU & 400DWU TLEEUIZE(C(E. 2000DWU
(£ 0.19 f& EITIFMEEITROTHD. EATEFREHKY 1/5 ([TIEHEENns.

- RATHERE

F1—-=>Hi Fi1-=2)% Redshift
400DWU
1000DWU
2000DWU
3000DWU

6000DWU

E) FEATHREH]
3.00
2.50
2.00
150

0.50 II

400DWU 1000DWU 2000DWU 3000DWU 6000DWU

NS

B Foa—=7H] MFa—=_71% Redshift

3 -4-1: 2F VAT LOFIRTHE (HH¥HE)
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3.4.2 TPC-H Query per Hour Performance Metric (QphH@1000GB)
SEINIRFEERIREICHIFS TPC-H Query per Hour Performance Metric (QphH@1000) DF&ESR(FLL
T oiEDERIE. SQL Data Warehouse 400DWU DOF1—=>FHID QphH@1000 % 1 ELTEERFOEXTE

TRUTHEN, BHIKREVNEE, NTA-IXDINELAENVNEWNEE, NITA-IZANBNEZRLTWS.

QphH@1000 (CRELTIE. 400DWU DB, SQL Data Warehouse (F1—Z>4Hi) (& AWS Redshift

(ds2.xlarge(4core 31GB)-5node) ¢LHEERUIZIG

& . AWS Redshift (& 0.56 &M Azure SQL Data

Warehouse ([CEERTINTA—Y >R BRIz, — T 400DWU T Azure SQL Data Warehouse OF 1
—ZIJHIME TR USSR E(CE. F1—Z20#%TEF1—Z> T80T, 1.56 ZIRE/I\TJA—<> AN ME L

LTWS,

F1—Z>J 81O SQL Data Warehouse BT TLEE I 5L 2000DWU (& 400DWU & EEERU .
QphH@1000 DB 5.23 fZLRD. TPC-H LT3 5 S EDMREE RO TS,

400DWU
1000DWU
2000DWU

3000DWU
6000DWU

20.00
18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

*Query-per-Hour Performance Metric(QphH@ 1000GB)

Fa-=UPE  F1-=00i  Redshift

QphH@1000GB

400DWU 1000DWU 2000DWU 3000DWU 6000DWU

= T 0 — =V T =@ Fa— = TR Redshift

3-4-2:3F1I—>3>Z&D QphH@1000GB (#HxH1HE)

24



TPC-H %ZF3\\fz Azure SQL Data Warehouse O/4RERREE

4 FEOH

SEID5HAIT(E. Azure SQL Data Warehouse (& AWS Redshift (C<5A, TPC-H 22 ARDIITUDEITHFREIEZ
DWU DT, F1—Z JHITH 113%I2EORFEINNMN D> TOBIR IR TE Tz, UNUAAYS. QphH@1000 T
LB I NIEE DWU DO#UEE AWS Redshift (CEEAR, 129%DM4RELBH>THED. F1—Z>JRITE Azure SQL Data
Warehouse 8E(& AWS Redshift ELEERUIREREIMEREN NI L THIEE X 2GR, A—DEHF CTRZED
THERENHE TLBI5E. Azure SQL Data Warehouse (& 3 [ERB&ET —F70Fvh'5. (ELE. BT~ HEIEE(IC
BIRERTHMEREEIDIZ MX)Y ME AWS Redshift LDEFPILVEE RSN D,

Fle. F1- )% FEMUISECEE/TIFREE. & DWU OFIT. AWS Redshift D 63%IZEDEITRBI TR T
LTHD. QphH@1000 £EFHIT AWS Redshift DY 224% R UEREROI TS, COA. F1—Z>J%EHEU Azure
SQL Data Warehouse (&. AWS Redshift ([CEEA, 1.5 {F~2 {BIEEDMHEETHIEHERENS,

—75T SQL Data Warehouse Hh* 6000DWU TRT—IL7D NMIZEFTEERO TS, UNURAYS. AWS Redshift Tl
SBICEKDRT IV M EIRETH D COR BEARRT A I 2RI TVIR(CEILTE, AWS Redshift @
IS —EADFv /T4 DERNSZEDBREZEZ UL TVEEZ D,

Azure SQL Data Warehouse (F1&faN 37— =N 80TB~160TB #2E T 6000DWU DUIRFEI W KL 7 F
ASNTHD., SEIDFERNSHEEHDE 160TB FIfLE T(E Azure SQL Data Warehouse D/ NMERES LUMEREEEAL
OIXRXUYRDERANSIEFEITIENLEL TNULDT —FECRZEY -EADF YIS T/DB =N AWS
Redshift ZEFIIBNLEEUEE XD,
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SZEN

Azure SQL Data Warehouse @ TPC-H TV

AIREFCT{ERU Azure SQL Data Warehouse @ TPC-H ZTU(ELLTF D@D,

/* TPC_H Query 1 - Pricing Summary Report */

SELECT L_RETURNFLAG, L_LINESTATUS, SUM(L_QUANTITY) AS SUM_QTY,
SUM(L_EXTENDEDPRICE) AS SUM_BASE_PRICE, SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)) AS SUM_DISC_PRICE,
SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)*(1+L_TAX)) AS SUM_CHARGE, AVG(L_QUANTITY) AS AVG_QTY,
AVG(L_EXTENDEDPRICE) AS AVG_PRICE, AVG(L_DISCOUNT) AS AVG_DISC, COUNT(*) AS COUNT_ORDER

FROM LINEITEM

WHERE L_SHIPDATE <= dateadd(dd, -90, cast('1998-12-01" as datetime))

GROUP BY L_RETURNFLAG, L_LINESTATUS

ORDER BY L_RETURNFLAG,L_LINESTATUS

/* TPC_H Query 2 - Minimum Cost Supplier */
SELECT TOP 100 S_ACCTBAL, S_NAME, N_NAME, P_PARTKEY, P_MFGR, S_ADDRESS, S_PHONE, S_COMMENT
FROM PART, SUPPLIER, PARTSUPP, NATION, REGION
WHERE P_PARTKEY = PS_PARTKEY AND S_SUPPKEY = PS_SUPPKEY AND P_SIZE = 15 AND
P_TYPE LIKE '%%BRASS' AND S_NATIONKEY = N_NATIONKEY AND N_REGIONKEY = R_REGIONKEY AND
R_NAME = 'EUROPE' AND
PS_SUPPLYCOST = (SELECT MIN(PS_SUPPLYCOST) FROM PARTSUPP, SUPPLIER, NATION, REGION
WHERE P_PARTKEY = PS_PARTKEY AND S_SUPPKEY = PS_SUPPKEY
AND S_NATIONKEY = N_NATIONKEY AND N_REGIONKEY = R_REGIONKEY AND R_NAME = 'EUROPE)

ORDER BY S_ACCTBAL DESC, N_NAME, S_NAME, P_PARTKEY

/* TPC_H Query 3 - Shipping Priority */

SELECT TOP 10 L_ORDERKEY, SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)) AS REVENUE, O_ORDERDATE, O_SHIPPRIORITY
FROM CUSTOMER, ORDERS, LINEITEM

WHERE C_MKTSEGMENT = 'BUILDING' AND C_CUSTKEY = O_CUSTKEY AND L_ORDERKEY = O_ORDERKEY AND
O_ORDERDATE < '1995-03-15' AND L_SHIPDATE > '1995-03-15'

GROUP BY L_ORDERKEY, O_ORDERDATE, O_SHIPPRIORITY

ORDER BY REVENUE DESC, O_ORDERDATE

/* TPC_H Query 4 - Order Priority Checking */

SELECT O_ORDERPRIORITY, COUNT(*) AS ORDER_COUNT FROM ORDERS

WHERE O_ORDERDATE >= '1993-07-01" AND O_ORDERDATE < dateadd(mm,3, cast('1993-07-01" as datetime))

AND EXISTS (SELECT * FROM LINEITEM WHERE L_ORDERKEY = O_ORDERKEY AND L_COMMITDATE < L_RECEIPTDATE)
GROUP BY O_ORDERPRIORITY

ORDER BY O_ORDERPRIORITY
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/* TPC_H Query 5 - Local Supplier Volume */
SELECT N_NAME, SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)) AS REVENUE
FROM CUSTOMER, ORDERS, LINEITEM, SUPPLIER, NATION, REGION
WHERE C_CUSTKEY = O_CUSTKEY AND L_ORDERKEY = O_ORDERKEY AND L_SUPPKEY = S_SUPPKEY
AND C_NATIONKEY = S_NATIONKEY AND S_NATIONKEY = N_NATIONKEY AND N_REGIONKEY = R_REGIONKEY
AND R_NAME = 'ASIA' AND O_ORDERDATE >= '1994-01-01'
AND O_ORDERDATE < DATEADD(YY, 1, cast(*1994-01-01" as datetime))
GROUP BY N_NAME

ORDER BY REVENUE DESC

/* TPC_H Query 6 - Forecasting Revenue Change */

SELECT SUM(L_EXTENDEDPRICE*L_DISCOUNT) AS REVENUE

FROM LINEITEM

WHERE L_SHIPDATE >= '1994-01-01' AND L_SHIPDATE < dateadd(yy, 1, cast('1994-01-01" as datetime))

AND L_DISCOUNT BETWEEN .06 - 0.01 AND .06 + 0.01 AND L_QUANTITY < 24

/* TPC_H Query 7 - Volume Shipping */

SELECT SUPP_NATION, CUST_NATION, L_YEAR, SUM(VOLUME) AS REVENUE

FROM ( SELECT N1.N_NAME AS SUPP_NATION, N2.N_NAME AS CUST_NATION, datepart(yy, L_SHIPDATE) AS L_YEAR,
L_EXTENDEDPRICE*(1-L_DISCOUNT) AS VOLUME
FROM SUPPLIER, LINEITEM, ORDERS, CUSTOMER, NATION N1, NATION N2
WHERE S_SUPPKEY = L_SUPPKEY AND O_ORDERKEY = L_ORDERKEY AND C_CUSTKEY = O_CUSTKEY
AND S_NATIONKEY = N1.N_NATIONKEY AND C_NATIONKEY = N2.N_NATIONKEY AND  ((N1.N_NAME = 'FRANCE' AND N2.N_NAME = 'GERMANY') OR
(NT.N_NAME = 'GERMANY' AND N2.N_NAME = 'FRANCE')) AND
L_SHIPDATE BETWEEN '1995-01-01' AND '1996-12-31') AS SHIPPING

GROUP BY SUPP_NATION, CUST_NATION, L_YEAR

ORDER BY SUPP_NATION, CUST_NATION, L_YEAR

/* TPC_H Query 8 - National Market Share */
SELECT O_YEAR, SUM(CASE WHEN NATION = 'BRAZIL' THEN VOLUME ELSE 0 END)/SUM(VOLUME) AS MKT_SHARE
FROM (SELECT datepart(yy,0_ORDERDATE) AS O_YEAR, L_EXTENDEDPRICE*(1-L_DISCOUNT) AS VOLUME, N2.N_NAME AS NATION
FROM PART, SUPPLIER, LINEITEM, ORDERS, CUSTOMER, NATION N1, NATION N2, REGION
WHERE P_PARTKEY = L_PARTKEY AND S_SUPPKEY = L_SUPPKEY AND L_ORDERKEY = O_ORDERKEY
AND O_CUSTKEY = C_CUSTKEY AND C_NATIONKEY = N1.N_NATIONKEY AND
N1.N_REGIONKEY = R_REGIONKEY AND R_NAME = 'AMERICA' AND S_NATIONKEY = N2.N_NATIONKEY
AND O_ORDERDATE BETWEEN '1995-01-01' AND '1996-12-31' AND P_TYPE= 'ECONOMY ANODIZED STEEL') AS ALL_NATIONS
GROUP BY O_YEAR

ORDER BY O_YEAR
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/* TPC_H Query 9 - Product Type Profit Measure */

SELECT NATION, O_YEAR, SUM(AMOUNT) AS SUM_PROFIT

FROM (SELECT N_NAME AS NATION, datepart(yy, O_ORDERDATE) AS O_YEAR,
L_EXTENDEDPRICE*(1-L_DISCOUNT)-PS_SUPPLYCOST*L_QUANTITY AS AMOUNT
FROM PART, SUPPLIER, LINEITEM, PARTSUPP, ORDERS, NATION
WHERE S_SUPPKEY = L_SUPPKEY AND PS_SUPPKEY= L_SUPPKEY AND PS_PARTKEY = L_PARTKEY AND
P_PARTKEY= L_PARTKEY AND O_ORDERKEY = L_ORDERKEY AND S_NATIONKEY = N_NATIONKEY AND
P_NAME LIKE '%%green%%') AS PROFIT

GROUP BY NATION, O_YEAR

ORDER BY NATION, O_YEAR DESC

/* TPC_H Query 10 - Returned Item Reporting */

SELECT TOP 20 C_CUSTKEY, C_NAME, SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)) AS REVENUE, C_ACCTBAL,
N_NAME, C_ADDRESS, C_PHONE, C_COMMENT

FROM CUSTOMER, ORDERS, LINEITEM, NATION

WHERE C_CUSTKEY = O_CUSTKEY AND L_ORDERKEY = O_ORDERKEY AND O_ORDERDATE>= '1993-10-01" AND
O_ORDERDATE < dateadd(mm, 3, cast('1993-10-01" as datetime)) AND

L_RETURNFLAG = 'R" AND C_NATIONKEY = N_NATIONKEY

GROUP BY C_CUSTKEY, C_NAME, C_ACCTBAL, C_PHONE, N_NAME, C_ADDRESS, C_COMMENT

ORDER BY REVENUE DESC

/* TPC_H Query 11 - Important Stock Identification */

SELECT PS_PARTKEY, SUM(PS_SUPPLYCOST*PS_AVAILQTY) AS VALUE

FROM PARTSUPP, SUPPLIER, NATION

WHERE PS_SUPPKEY = S_SUPPKEY AND S_NATIONKEY = N_NATIONKEY AND N_NAME = 'GERMANY'

GROUP BY PS_PARTKEY

HAVING SUM(PS_SUPPLYCOST*PS_AVAILQTY) > (SELECT SUM(PS_SUPPLYCOST*PS_AVAILQTY) * 0.0001000000
FROM PARTSUPP, SUPPLIER, NATION
WHERE PS_SUPPKEY = S_SUPPKEY AND S_NATIONKEY = N_NATIONKEY AND N_NAME = 'GERMANY')

ORDER BY VALUE DESC

/* TPC_H Query 12 - Shipping Modes and Order Priority */

SELECT L_SHIPMODE,

SUM(CASE WHEN O_ORDERPRIORITY = '1-URGENT' OR O_ORDERPRIORITY = '2-HIGH' THEN 1 ELSE 0 END) AS HIGH_LINE_COUNT,
SUM(CASE WHEN O_ORDERPRIORITY <> '1-URGENT' AND O_ORDERPRIORITY <> '2-HIGH' THEN 1 ELSE 0 END ) AS LOW_LINE_COUNT
FROM ORDERS, LINEITEM

WHERE O_ORDERKEY = L_ORDERKEY AND L_SHIPMODE IN (MAIL’,'SHIP')

AND L_COMMITDATE < L_RECEIPTDATE AND L_SHIPDATE < L_COMMITDATE AND L_RECEIPTDATE >= '1994-01-01'

AND L_RECEIPTDATE < dateadd(mm, 1, cast('1995-09-01' as datetime))

GROUP BY L_SHIPMODE

ORDER BY L_SHIPMODE
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/* TPC_H Query 13 - Customer Distribution */

SELECT C_COUNT, COUNT(*) AS CUSTDIST

FROM (SELECT C_CUSTKEY, COUNT(O_ORDERKEY)
FROM CUSTOMER left outer join ORDERS on C_CUSTKEY = O_CUSTKEY
AND O_COMMENT not like ‘%%special%%requests%%'
GROUP BY C_CUSTKEY) AS C_ORDERS (C_CUSTKEY, C_COUNT)

GROUP BY C_COUNT

ORDER BY CUSTDIST DESC, C_COUNT DESC

/* TPC_H Query 14 - Promotion Effect */

SELECT 100.00* SUM(CASE WHEN P_TYPE LIKE ‘PROMO%%' THEN L_EXTENDEDPRICE*(1-L_DISCOUNT)
ELSE 0 END) / SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)) AS PROMO_REVENUE

FROM LINEITEM, PART

WHERE L_PARTKEY = P_PARTKEY AND L_SHIPDATE >= '1995-09-01" AND L_SHIPDATE < dateadd(mm, 1, *1995-09-01')

/* TPC_H Query 15 - Create View for Top Supplier Query */

CREATE VIEW REVENUEO (SUPPLIER_NO, TOTAL_REVENUE) AS

SELECT L_SUPPKEY, SUM(L_EXTENDEDPRICE*(1-L_DISCOUNT)) FROM LINEITEM

WHERE L_SHIPDATE >='1996-01-01" AND L_SHIPDATE < dateadd(mm, 3, cast('1996-01-01" as datetime))
GROUP BY L_SUPPKEY

GO

/* TPC_H Query 15 - Top Supplier */

SELECT S_SUPPKEY, S_NAME, S_ADDRESS, S_PHONE, TOTAL_REVENUE

FROM SUPPLIER, REVENUEO

WHERE S_SUPPKEY = SUPPLIER_NO AND TOTAL_REVENUE = (SELECT MAX(TOTAL_REVENUE) FROM REVENUEO)

ORDER BY S_SUPPKEY

DROP VIEW REVENUEO

/* TPC_H Query 16 - Parts/Supplier Relationship */

SELECT P_BRAND, P_TYPE, P_SIZE, COUNT(DISTINCT PS_SUPPKEY) AS SUPPLIER_CNT

FROM PARTSUPP, PART

WHERE P_PARTKEY = PS_PARTKEY AND P_BRAND <> 'Brand#45' AND P_TYPE NOT LIKE 'MEDIUM POLISHED%%'

AND P_SIZE IN (49, 14, 23, 45, 19, 3, 36, 9) AND PS_SUPPKEY NOT IN (SELECT S_SUPPKEY FROM SUPPLIER
WHERE S_COMMENT LIKE '%%Customer%%Complaints%%')

GROUP BY P_BRAND, P_TYPE, P_SIZE

ORDER BY SUPPLIER_CNT DESC, P_BRAND, P_TYPE, P_SIZE
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/* TPC_H Query 17 - Small-Quantity-Order Revenue */
SELECT SUM(L_EXTENDEDPRICE)/7.0 AS AVG_YEARLY FROM LINEITEM, PART
WHERE P_PARTKEY = L_PARTKEY AND P_BRAND = 'Brand#23' AND P_CONTAINER = 'MED BOX'

AND L_QUANTITY < (SELECT 0.2*AVG(L_QUANTITY) FROM LINEITEM WHERE L_PARTKEY = P_PARTKEY)

/* TPC_H Query 18 - Large Volume Customer */

SELECT TOP 100 C_NAME, C_CUSTKEY, O_ORDERKEY, O_ORDERDATE, O_TOTALPRICE, SUM(L_QUANTITY)

FROM CUSTOMER, ORDERS, LINEITEM

WHERE O_ORDERKEY IN (SELECT L_ORDERKEY FROM LINEITEM GROUP BY L_ORDERKEY HAVING
SUM(L_QUANTITY) > 300) AND C_CUSTKEY = O_CUSTKEY AND O_ORDERKEY = L_ORDERKEY

GROUP BY C_NAME, C_CUSTKEY, O_ORDERKEY, O_ORDERDATE, O_TOTALPRICE

ORDER BY O_TOTALPRICE DESC, O_ORDERDATE

/* TPC_H Query 19 - Discounted Revenue */

SELECT SUM(L_EXTENDEDPRICE* (1 - L_DISCOUNT)) AS REVENUE

FROM LINEITEM, PART

WHERE (P_PARTKEY = L_PARTKEY AND P_BRAND = 'Brand#12' AND P_CONTAINER IN ('SM CASE', 'SM BOX', 'SM PACK', 'SM PKG') AND L_QUANTITY >= 1 AND L_QUANTITY <=1 + 10
AND P_SIZE BETWEEN 1 AND 5

AND L_SHIPMODE IN (‘AIR’, 'AIR REG') AND L_SHIPINSTRUCT = 'DELIVER IN PERSON’)

OR (P_PARTKEY = L_PARTKEY AND P_BRAND ='Brand#23' AND P_CONTAINER IN (‘MED BAG', 'MED BOX', 'MED PKG', 'MED PACK') AND L_QUANTITY >=10 AND L_QUANTITY <=10 +
10 AND P_SIZE BETWEEN 1 AND 10

AND L_SHIPMODE IN (‘AIR’, 'AIR REG') AND L_SHIPINSTRUCT = 'DELIVER IN PERSON’)

OR (P_PARTKEY = L_PARTKEY AND P_BRAND = 'Brand#34' AND P_CONTAINER IN ( 'LG CASE', 'LG BOX', 'LG PACK', 'LG PKG') AND L_QUANTITY >=20 AND L_QUANTITY <= 20 + 10 AND
P_SIZE BETWEEN 1 AND 15

AND L_SHIPMODE IN ('AIR’, 'AIR REG') AND L_SHIPINSTRUCT = 'DELIVER IN PERSON")

/* TPC_H Query 20 - Potential Part Promotion */
SELECT S_NAME, S_ADDRESS FROM SUPPLIER, NATION
WHERE S_SUPPKEY IN (SELECT PS_SUPPKEY FROM PARTSUPP
WHERE PS_PARTKEY in (SELECT P_PARTKEY FROM PART WHERE P_NAME like ‘forest%%') AND
PS_AVAILQTY > (SELECT 0.5*sum(L_QUANTITY) FROM LINEITEM WHERE L_PARTKEY = PS_PARTKEY AND
L_SUPPKEY = PS_SUPPKEY AND L_SHIPDATE >='1994-01-01' AND
L_SHIPDATE < dateadd(yy,1,'1994-01-01'))) AND S_NATIONKEY = N_NATIONKEY AND N_NAME = 'CANADA'

ORDER BY S_NAME
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/* TPC_H Query 21 - Suppliers Who Kept Orders Waiting */

SELECT TOP 100 S_NAME, COUNT(*) AS NUMWAIT

FROM SUPPLIER, LINEITEM L1, ORDERS, NATION WHERE S_SUPPKEY = L1.L_SUPPKEY AND

O_ORDERKEY = L1.L_ORDERKEY AND O_ORDERSTATUS = 'F' AND L1.L_RECEIPTDATE> L1.L_COMMITDATE

AND EXISTS (SELECT * FROM LINEITEM L2 WHERE L2.L_ORDERKEY = L1.L_ORDERKEY
AND L2.L_SUPPKEY <> L1.L_SUPPKEY) AND

NOT EXISTS (SELECT * FROM LINEITEM L3 WHERE L3.L_ORDERKEY = L1.L_ORDERKEY AND
L3.L_SUPPKEY <> L1.L_SUPPKEY AND L3.L_RECEIPTDATE > L3.L_COMMITDATE) AND

S_NATIONKEY = N_NATIONKEY AND N_NAME = 'SAUDI ARABIA'

GROUP BY S_NAME

ORDER BY NUMWAIT DESC, S_ZNAME

/* TPC_H Query 22 - Global Sales Opportunity */
SELECT CNTRYCODE, COUNT(*) AS NUMCUST, SUM(C_ACCTBAL) AS TOTACCTBAL
FROM (SELECT SUBSTRING(C_PHONE,1,2) AS CNTRYCODE, C_ACCTBAL
FROM CUSTOMER WHERE SUBSTRING(C_PHONE,1,2) IN (13", '31', 23", '29', '30', '18', '17') AND
C_ACCTBAL > (SELECT AVG(C_ACCTBAL) FROM CUSTOMER WHERE C_ACCTBAL > 0.00 AND
SUBSTRING(C_PHONE,1,2) IN (13", '31", '23', '29', '30', 18", '17")) AND
NOT EXISTS ( SELECT * FROM ORDERS WHERE O_CUSTKEY = C_CUSTKEY)) AS CUSTSALE
GROUP BY CNTRYCODE

ORDER BY CNTRYCODE

5.2 AWS Redshift ® TPC-H 7T

AIREFT{ERAULE AWS Redshift @ TPC-H ZTVU(FLLTF 0ED,

/* TPC_H Query 1 - Pricing Summary Report */

select |_returnflag,|_linestatus,sum(l_quantity) as sum_gty,sum(l_extendedprice) as sum_base_price,
sum(l_extendedprice * (1 - |_discount)) as sum_disc_price,sum(l_extendedprice * (1 - |_discount) * (1 + |_tax)) as sum_charge,
avg(l_quantity) as avg_qty,avg(l_extendedprice) as avg_price,avg(l_discount) as avg_disc,count(*) as count_order

from lineitem

where |_shipdate <= date '1998-12-01" - interval '117' day

group by |_returnflag,|_linestatus

order by |_returnflag,|_linestatus

limit 1;
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/* TPC_H Query 2 - Minimum Cost Supplier */
select s_acctbal,s_name,n_name,p_partkey,p_mfgr,s_address,s_phone,s_comment
from part,supplier,partsupp,nation,region
where
p_partkey = ps_partkey and s_suppkey = ps_suppkey and p_size = 15 and p_type like '%BRASS’
and s_nationkey = n_nationkey and n_regionkey = r_regionkey and r_name = ‘EUROPE'
and ps_supplycost = (
select min(ps_supplycost)
from partsupp,supplier,nation,region
where p_partkey = ps_partkey and s_suppkey = ps_suppkey and s_nationkey = n_nationkey
and n_regionkey = r_regionkey and r_name = ‘EUROPE')
order by s_acctbal desc,n_name,s_name,p_partkey

LIMIT 100;

/* TPC_H Query 3 - Shipping Priority */

select |_orderkey,sum(l_extendedprice * (1 - |_discount)) as revenue,o_orderdate,o_shippriority

from customer,orders,lineitem

where c_mktsegment = '‘BUILDING' and c_custkey = o_custkey and |_orderkey = o_orderkey
and o_orderdate < date '1995-03-15' and |_shipdate > date '1995-03-15"

group by |_orderkey,o_orderdate,o_shippriority

order by revenue desc,o_orderdate

limit 10;

/* TPC_H Query 4 - Order Priority Checking */
select o_orderpriority,count(*) as order_count
from orders
where
o_orderdate >= date '1993-07-01' and o_orderdate < date '1993-07-01" + interval '3' month
and exists (
select *
from lineitem
where |_orderkey = o_orderkey and |_commitdate < |_receiptdate)
group by o_orderpriority
order by o_orderpriority

limit 1;
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/* TPC_H Query 5 - Local Supplier Volume */

select n_name,sum(l_extendedprice * (1 - [_discount)) as revenue

from customer,orders,lineitem,supplier,nation,region

where c_custkey = o_custkey and |_orderkey = o_orderkey and |_suppkey = s_suppkey and c_nationkey = s_nationkey
and s_nationkey = n_nationkey and n_regionkey = r_regionkey and r_name = 'ASIA’
and o_orderdate >= date '1994-01-01" and o_orderdate < date '1994-01-01" + interval ‘1' year

group by n_name

order by revenue desc

limit 1;

/* TPC_H Query 6 - Forecasting Revenue Change */

select sum(l_extendedprice * |_discount) as revenue

from lineitem

where
I_shipdate >= date '1994-01-01" and |_shipdate < date ‘1994-01-01" + interval ‘1" year
and |_discount between 0.06 - 0.01 and 0.06 + 0.01 and |_quantity < 24

limit 1;

/* TPC_H Query 7 - Volume Shipping */

select supp_nation,cust_nation,|_year,sum(volume) as revenue

from ( select
n1.n_name as supp_nation,n2.n_name as cust_nation,extract(year from |_shipdate) as |_year,|_extendedprice * (1 - |_discount) as volume
from supplier,lineitem,orders,customer,nation n1,nation n2
where s_suppkey = |_suppkey and o_orderkey = |_orderkey and c_custkey = o_custkey
and s_nationkey = n1.n_nationkey and c_nationkey = n2.n_nationkey
and ((n1.n_name = 'FRANCE' and n2.n_name = '‘GERMANY") or (n1.n_name = 'GERMANY" and n2.n_name = 'FRANCE"))
and |_shipdate between date '1995-01-01" and date '1996-12-31

) as shipping

group by supp_nation,cust_nation,|_year

order by supp_nation,cust_nation,|_year

limit 1;
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/* TPC_H Query 8 - National Market Share */
select o_year,sum(case when nation = 'INDIA' then volume else 0 end) / sum(volume) as mkt_share
from (
select extract(year from o_orderdate) as o_year,|_extendedprice * (1 - |_discount) as volume,n2.n_name as nation
from part,supplier,lineitem,orders,customer,nation n1,nation n2,region
where p_partkey = |_partkey and s_suppkey = |_suppkey and |_orderkey = o_orderkey
and o_custkey = c_custkey and c_nationkey = n1.n_nationkey and n1.n_regionkey = r_regionkey
and r_name = 'AMERICA' and s_nationkey = n2.n_nationkey
and o_orderdate between date '1995-01-01" and date '1996-12-31' and p_type = 'ECONOMY ANODIZED STEEL'
) as all_nations
group by o_year
order by o_year

limit 1;

/* TPC_H Query 9 - Product Type Profit Measure */
select nation,o_year,sum(amount) as sum_profit
from (
select n_name as nation,extract(year from o_orderdate) as o_year,|_extendedprice * (1 - |_discount) - ps_supplycost * |_quantity as amount
from part,supplier,lineitem,partsupp,orders,nation
where s_suppkey = |_suppkey and ps_suppkey = |_suppkey and ps_partkey = |_partkey and p_partkey = |_partkey
and o_orderkey = |_orderkey and s_nationkey = n_nationkey and p_name like '%green%) as profit
group by nation,o_year
order by nation,o_year desc

limit 1;

/* TPC_H Query 10 - Returned Item Reporting */

select c_custkey,c_name,sum(l_extendedprice * (1 - |_discount)) as revenue,c_acctbal,n_name,c_address,c_phone,c_comment
from customer,orders,lineitem,nation

where c_custkey = o_custkey and |_orderkey = o_orderkey and o_orderdate >= date ‘1993-10-01"

and o_orderdate < date '1993-10-01" + interval '3' month and I_returnflag = 'R' and c_nationkey = n_nationkey

group by c_custkey,c_name,c_acctbal,c_phone,n_name,c_address,c_comment

order by revenue desc

limit 1;
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/* TPC_H Query 11 - Important Stock Identification */
select ps_partkey,sum(ps_supplycost * ps_availqty) as value
from partsupp,supplier,nation
where ps_suppkey = s_suppkey and s_nationkey = n_nationkey and n_name = '‘GERMANY"
group by ps_partkey having
sum(ps_supplycost * ps_availgty) > (
select sum(ps_supplycost * ps_availqty) * 0.0001000000
from partsupp, supplier, nation
where ps_suppkey = s_suppkey and s_nationkey = n_nationkey and n_name = '‘GERMANY")
order by value desc

limit 1;

/* TPC_H Query 12 - Shipping Modes and Order Priority */

select |_shipmode,sum(case when o_orderpriority = '1-URGENT" or o_orderpriority = '2-HIGH' then 1 else 0 end) as high_line_count,
sum(case when o_orderpriority <> '1-URGENT" and o_orderpriority <> '2-HIGH' then 1 else 0 end) as low_line_count

from orders,lineitem

where o_orderkey = |_orderkey and I_shipmode in (‘MAIL', 'SHIP') and |_commitdate < |_receiptdate

and |_shipdate < |_commitdate and |_receiptdate >= date '1994-01-01' and |_receiptdate < date ‘1995-09-01" + interval ‘1" mounth

group by |_shipmode

order by I_shipmode

limit 1;

/* TPC_H Query 13 - Customer Distribution */

select c_count,count(*) as custdist

from (
select c_custkey,count(o_orderkey)
from customer left outer join orders on c_custkey = o_custkey and o_comment not like '%special%requests%'
group by c_custkey

) as c_orders (c_custkey, c_count)

group by c_count

order by custdist desc,c_count desc

limit 1;

/* TPC_H Query 14 - Promotion Effect */
select
100.00 * sum(case when p_type like 'PROMO%' then |_extendedprice * (1 - |_discount) else Oend) / sum(l_extendedprice * (1 - |_discount)) as promo_revenue
from lineitem,part
where |_partkey = p_partkey and |_shipdate >= date '1995-09-01" and |_shipdate < date '1995-09-01" + interval ‘1" month

limit 1;
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/* TPC_H Query 15 - Create View for Top Supplier Query */
create view revenue0 (supplier_no, total_revenue) as

select |_suppkey,sum(l_extendedprice * (1 - |_discount))

from lineitem

where |_shipdate >= date '1996-01-01" and |_shipdate < date '1996-01-01" + interval '3* month

group by |_suppkey;

/* TPC_H Query 15 - Top Supplier */

select s_suppkey,s_name,s_address,s_phone,total_revenue

from supplier,revenue0

where s_suppkey = supplier_no and total_revenue = (select max(total_revenue) from revenue0)

order by s_suppkey;

drop view revenue0

limit 1;

/* TPC_H Query 16 - Parts/Supplier Relationship */
select p_brand,p_type,p_size,count(distinct ps_suppkey) as supplier_cnt
from partsupp,part
where p_partkey = ps_partkey and p_brand <> 'Brand#45' and p_type not like '"MEDIUM POLISHED%' and p_size in (49, 14, 23, 45, 19, 3, 36, 9)
and ps_suppkey not in (
select s_suppkey
from supplier
where s_comment like '%Customer%Complaints%")
group by p_brand,p_type,p_size
order by supplier_cnt desc,p_brand,p_type,p_size

limit 1;

/* TPC_H Query 17 - Small-Quantity-Order Revenue */

select sum(l_extendedprice) / 7.0 as avg_yearly

from lineitem,part,(select |_partkey as agg_partkey, 0.2 * avg(I_quantity) as avg_quantity from lineitem group by |_partkey) part_agg

where p_partkey = |_partkey and agg_partkey = |_partkey and p_brand = 'Brand#23' and p_container = 'MED BOX' and |_quantity < avg_quantity

limit 1;

/* TPC_H Query 18 - Large Volume Customer */

select c_name,c_custkey,o_orderkey,o_orderdate,o_totalprice,sum(l_quantity)

from customer,orders,lineitem

where o_orderkey in (select |_orderkey from lineitem group by |_orderkey having sum(l_quantity) > 300)
and c_custkey = o_custkey and o_orderkey = |_orderkey

group by c_name,c_custkey,o_orderkey,o_orderdate,o_totalprice

order by o_totalprice desc,0_orderdate

limit 1;
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/* TPC_H Query 19 - Discounted Revenue */
select sum(l_extendedprice* (1 - I_discount)) as revenue
from lineitem, part
where (p_partkey = |_partkey and p_brand = ‘Brand#12' and p_container in ('SM CASE', 'SM BOX', 'SM PACK", 'SM PKG')
and |_quantity >= 1 and |_quantity <= 1 + 10 and p_size between 1 and 5 and |_shipmode in (‘AIR’, 'AIR REG') and I_shipinstruct = '‘DELIVER IN PERSON')
or (p_partkey = |_partkey and p_brand = ‘Brand#23"' and p_container in (‘MED BAG', ‘"MED BOX', 'MED PKG', ‘"MED PACK')
and |_quantity >= 10 and |_quantity <= 10 + 10 and p_size between 1 and 10 and I_shipmode in (‘AIR’, 'AIR REG') and |_shipinstruct = 'DELIVER IN PERSON')
or (p_partkey = |_partkey and p_brand = 'Brand#34' and p_container in (‘LG CASE', ‘LG BOX', 'LG PACK’, 'LG PKG') and I_quantity >= 20
and |_quantity <= 20 + 10 and p_size between 1 and 15 and I_shipmode in (‘AIR’, 'AIR REG') and |_shipinstruct = '‘DELIVER IN PERSON')

limit 1;

/* TPC_H Query 20 - Potential Part Promotion */
select s_name,s_address
from supplier,nation
where s_suppkey in (select ps_suppkey
from partsupp,( select |_partkey agg_partkey,|_suppkey agg_suppkey,0.5 * sum(l_quantity) AS agg_quantity
from lineitem
where |_shipdate >= date '1994-01-01" and |_shipdate < date '1994-01-01" + interval ‘1" year
group by |_partkey, |_suppkey) agg_lineitem
where agg_partkey = ps_partkey and agg_suppkey = ps_suppkey and ps_partkey in (
select p_partkey
from part
where p_name like ‘forest%')
and ps_availqty > agg_quantity)
and s_nationkey = n_nationkey and n_name = 'CANADA'
order by s_name

limit 1;

/* TPC_H Query 21 - Suppliers Who Kept Orders Waiting */

select s_name,count(*) as numwait

from supplier,lineitem [1,orders,nation

where s_suppkey = |1.|_suppkey and o_orderkey = I1.|_orderkey and o_orderstatus = 'F' and |1.|_receiptdate > I1.|_commitdate
and exists ( select * from lineitem 12 where 12.|_orderkey = I1.|_orderkey and [2.|_suppkey <> I1.|_suppkey)
and not exists (select * from lineitem I3 where 13.I_orderkey = 11.|_orderkey and 13.|_suppkey <> I1.|_suppkey and I3.|_receiptdate > 13.|_commitdate)
and s_nationkey = n_nationkey and n_name = 'SAUDI ARABIA'

group by s_name

order by numwait desc,s_name

limit 1;
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/* TPC_H Query 22 - Global Sales Opportunity */
select cntrycode,count(*) as numcust,sum(c_acctbal) as totacctbal
from ( select substring(c_phone from 1 for 2) as cntrycode,c_acctbal from customer
where substring(c_phone from 1 for 2) in (13", '31*, 23", '29', 30", '18', '17")
and c_acctbal > ( select avg(c_acctbal)
from customer
where c_acctbal > 0.00 and substring(c_phone from 1 for 2) in (13", 31", '23, ‘29", '30', '18", *17"))
and not exists ( select * from orders where o_custkey = c_custkey)) as custsale
group by cntrycode
order by cntrycode

limit 1;
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