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ARIHE T BINMEIEER Star Schema HUEEX SN = TCHouse-C #iTiEaENlid, S[HIBSNR LAY

BEBE,
EELE
RasEsCp

SRREN] WELENZ= TCHouse-C £, ANEFmER . SR . XFHEE, WEBINEFE22.8RIAG
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RN R8

HEEREIEIHIIE I = TCHouse—C BRS3HY Linux E&itNzE, HEHE LR clickhouse—client TR, izt
NEFEELBHIDEITlE TCHouse-C RS, EFH1.5TBEE=E, EllidN g E&% clickhouse client’

I8, B2R&EEE,
TEWEXhfE, BEEFSFRESHNT:

SHEMR FREk3Z14%
max_threads users.xml
max_insert_threa
users.xml

ds
max_memory_usa BEIXERRIFERRIR
ge | users.xml FRXE
ba.ckground_pool users.xml
_size
max_thread_pool .

i config.xml
_size
max_open_files config.xml
mark_cache_size config.xml
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BFSHRE, B2 =40E,
‘ A ER: ARRERE, BERSEH

MR
AR EFRR S

&M clickhouse client 5@z TCHouse—-C IRSS, BEEIRIEIRA -

clickhouse client --host $HOST --port $PORT -q "select version()"

A ER: ERERREARAXF22.8.%,

EENIRENRTIR

$ git clone git@github.com:vadimtk/ssb-dbgen.qgit$ cd ssb-dbgen$ make

& R

ssb—-dbgenTEiSmHHMERIEIRE, RS -s 100 TLAERKLIGIZITHEREE, [EHAS% -s 1000 dld
L6012 ITRIERYEE . EINRA -5 1000 .
$ ./dbgen -s 1000 -T ¢$ ./dbgen -s 1000 -T I$ ./dbgen -s 1000 -T p$ ./dbgen -s 1000 -T s

SIRBURRER

£ = TCHouse-C #E#HI& L, FEURSAOEE: ibialPititFIRSIKO . H3icRHA HOST #1 PORT.,
{E/ clickhouse client TE§#Ziflz TCHouse—-C BRSS, HMITUNTF SQL:

CREATE TABLE customer
(

C_CUSTKEY UInt32,

C_NAME String,

C_ADDRESS String,

C CITy LowCardinality(String),
C_NATION LowCardinality(String),

C REGION LowCardinality(String),
C_PHONE String,
C_MKTSEGMENT LowCardinality(String)

)
ENGINE = MergeTree ORDER BY (C_CUSTKEY);

CREATE TABLE lineorder
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LO_ORDERKEY Uint32,
LO_LINENUMBER Uint8,
LO_CUSTKEY Uint32,
LO_PARTKEY UInt32,
LO_SUPPKEY Uint32,
LO_ORDERDATE Date,
LO_ORDERPRIORITY LowCardinality(String),
LO_SHIPPRIORITY Uint8,
LO_QUANTITY Uint8,
LO_EXTENDEDPRICE Uint32,
LO_ORDTOTALPRICE UInt32,
LO_DISCOUNT Uint8,
LO_REVENUE Uint32,
LO_SUPPLYCOST Uint32,
LO_TAX Uint8,
LO_COMMITDATE Date,
LO_SHIPMODE LowCardinality(String)
)
ENGINE = MergeTree PARTITION BY toYear(LO_ORDERDATE) ORDER BY (LO_ORDERDAT
E, LO_ORDERKEY);

CREATE TABLE part

(
P_PARTKEY Uint32,
P_NAME String,
P_MFGR LowCardinality(String),
P_CATEGORY LowCardinality(String),
P_BRAND LowCardinality(String),
P_COLOR LowCardinality(String),
P_TYPE LowCardinality(String),
P_SIZE UInt8,
P_CONTAINER LowCardinality(String)

)
ENGINE = MergeTree ORDER BY P_PARTKEY;

CREATE TABLE supplier

(
S SUPPKEY Uint32,
S NAME String,
S ADDRESS String,
S CITY LowCardinality(String),
S_NATION LowCardinality(String),
S REGION LowCardinality(String),
S PHONE String
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ENGINE = MergeTree ORDER BY S_SUPPKEY;

B, SARMTRNE:

$ clickhouse client
$ clickhouse client
$ clickhouse client

$ clickhouse client

R, RIEEMRSUBERERYIE.
BEEFSERKFET max_memory usage Fl max_insert threads &%,

CREATE TABLE lineorder_flat
ENGINE = MergeTree ORDER BY (LO_ORDERDATE, LO_ORDERKEY)
AS SELECT
|.LO_ORDERKEY AS LO_ORDERKEY,
|.LO_LINENUMBER AS LO_LINENUMBER,
|.LO_CUSTKEY AS LO_CUSTKEY,
|.LO_PARTKEY AS LO_PARTKEY,
|.LO_SUPPKEY AS LO_SUPPKEY,
|.LO_ORDERDATE AS LO_ORDERDATE,
|.LO_ORDERPRIORITY AS LO_ORDERPRIORITY,
|.LO_SHIPPRIORITY AS LO_SHIPPRIORITY,
|.LO_QUANTITY AS LO_QUANTITY,
|.LO_EXTENDEDPRICE AS LO_EXTENDEDPRICE,
|.LO_ORDTOTALPRICE AS LO_ORDTOTALPRICE,
|.LO_DISCOUNT AS LO_DISCOUNT,
|.LO_REVENUE AS LO_REVENUE,
|.LO_SUPPLYCOST AS LO_SUPPLYCOST,
|.LO_TAX AS LO_TAX,
|.LO_COMMITDATE AS LO_COMMITDATE,
|.LO_SHIPMODE AS LO_SHIPMODE,
c.C_NAME AS C_NAME,
c.C_ADDRESS AS C_ADDRESS,
c.C_CITY AS C_CITY,
c.C_NATION AS C_NATION,
c.C_REGION AS C_REGION,
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c.C_PHONE AS C_PHONE,

c.C_MKTSEGMENT AS C_MKTSEGMENT,

s.S_NAME AS S_NAME,

s.S_ADDRESS AS S_ADDRESS,

s.S_CITY AS S_CITY,

s.S_NATION AS S_NATION,

s.S_REGION AS S_REGION,

s.S PHONE AS S_PHONE,

p.P_NAME AS P_NAME,

p.P_MFGR AS P_MFGR,

p.P_CATEGORY AS P_CATEGORY,

p.P_BRAND AS P_BRAND,

p.P_COLOR AS P_COLOR,

p.P_TYPE AS P_TYPE,

p.P_SIZE AS P_SIZE,

p.P_CONTAINER AS P_CONTAINER
FROM lineorder AS |
INNER JOIN customer AS ¢ ON c¢.C_CUSTKEY = |.LO_CUSTKEY
INNER JOIN supplier AS s ON s.S_SUPPKEY = |.LO_SUPPKEY
INNER JOIN part AS p ON p.P_PARTKEY = |.LO_PARTKEY;

fiER (WiE)

iBifl= TCHouse-C Rt TRt HEEEN, INEHNIT. XEEA PROJECTION RIEE . HiTT SQL:

ALTER TABLE lineorder flat
ADD PROJECTION p1l
(
SELECT
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE)
GROUP BY
year,
P_BRAND,
P_CATEGORY,
S _REGION
);
ALTER TABLE lineorder _flat
ADD PROJECTION p2
(
SELECT
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE)
GROUP BY
year,
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C_NATION,
S_NATION,
C_REGION,
S_REGION
s
ALTER TABLE lineorder flat
ADD PROJECTION p3
(
SELECT
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE)
GROUP BY
year,
C_CITY,
S CITY
7
ALTER TABLE lineorder _flat
ADD PROJECTION p4
(
SELECT
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE)
GROUP BY
year,
C_NATION,
C_CITY,
S_NATION,
S _CITY
);
ALTER TABLE lineorder_flat
ADD PROJECTION p5
(
SELECT
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE - LO_SUPPLYCOST) AS profit
GROUP BY
year,
C_NATION,
C_REGION,
S_REGION,
P_MFGR,
P_MFGR
5
ALTER TABLE lineorder_flat
ADD PROJECTION p6
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SELECT
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE - LO_SUPPLYCOST)
GROUP BY
year,
S_NATION,
P_CATEGORY,
C_REGION,
S_REGION,
P_MFGR
)
ALTER TABLE lineorder flat
ADD PROJECTION p7
(
SELECT
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE - LO_SUPPLYCOST)
GROUP BY
year,
S_CITY,
P_BRAND,
S_NATION,
P_CATEGORY

1T LR SQL /5, FEMNFEHEHTLIE, £ PROJECTION HEFEHIELEY . HiTWIT SQL:

ALTER TABLE lineorder_flat MATERIALIZE PROJECTION p1;
ALTER TABLE lineorder_flat MATERIALIZE PROJECTION p2;
ALTER TABLE lineorder_flat MATERIALIZE PROJECTION p3;
ALTER TABLE lineorder_flat MATERIALIZE PROJECTION p4;
ALTER TABLE lineorder_flat MATERIALIZE PROJECTION p5;
ALTER TABLE lineorder_flat MATERIALIZE PROJECTION p6;
ALTER TABLE lineorder_flat MATERIALIZE PROJECTION p7;

‘ A EE: ZPREAEN, ERNKE, HREAIEERE,

TR SQL HEtithiTadiadiE
Q1.1

SELECT (LO_EXTENDEDPRICE * LO_DISCOUNT) AS revenue
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FROM lineorder _flat
WHERE toYear(LO_ORDERDATE) = 1993 AND LO_DISCOUNT BETWEEN 1 AND 3 AND L
O_QUANTITY < 25;

SELECT (LO_EXTENDEDPRICE * LO_DISCOUNT) AS revenue

FROM lineorder_flat

WHERE toYYYYMM(LO_ORDERDATE) = 199401 AND LO_DISCOUNT BETWEEN 4 AND 6
AND LO_QUANTITY BETWEEN 26 AND 35;

SELECT (LO_EXTENDEDPRICE * LO_DISCOUNT) AS revenue

FROM lineorder_flat

WHERE tolSOWeek(LO_ORDERDATE) = 6 AND toYear(LO_ORDERDATE) = 1994
AND LO_DISCOUNT BETWEEN 5 AND 7 AND LO_QUANTITY BETWEEN 26 AND 35;

SELECT
(LO_REVENUE),
toYear(LO_ORDERDATE) AS year,
P_BRAND
FROM lineorder_flat
WHERE P_CATEGORY = 'MFGR#12' AND S_REGION = 'AMERICA'
GROUP BY
year,
P_BRAND
ORDER BY
year,
P_BRAND;

SELECT
(LO_REVENUE),
toYear(LO_ORDERDATE) AS year,
P_BRAND
FROM lineorder flat
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WHERE P_BRAND >= 'MFGR#2221' AND P_BRAND <= 'MFGR#2228' AND S_REGION =
'ASIA"
GROUP BY
year,
P_BRAND
ORDER BY
year,
P_BRAND;

SELECT
(LO_REVENUE),
toYear(LO_ORDERDATE) AS year,
P_BRAND
FROM lineorder_flat
WHERE P_BRAND = 'MFGR#2239' AND S REGION = 'EUROPE'
GROUP BY
year,
P_BRAND
ORDER BY
year,

P_BRAND:

SELECT
C_NATION,
S _NATION,
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE) AS revenue
FROM lineorder_flat
WHERE C_REGION = 'ASIA' AND S_REGION = 'ASIA' AND year >= 1992 AND year <=
1997
GROUP BY
C_NATION,
S_NATION,
year
ORDER BY
year ASC,
revenue DESC;
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SELECT

C _CITY,

S _CITY,

toYear(LO_ORDERDATE) AS year,

(LO_REVENUE) AS revenue

FROM lineorder_flat
WHERE C_NATION = 'UNITED STATES' AND S_NATION = 'UNITED STATES' AND year >=
1992 AND year <= 1997
GROUP BY

C_CITY,

S CITY,

year
ORDER BY

year ASC,

revenue DESC;

SELECT

C _CITY,

S CITY,

toYear(LO_ORDERDATE) AS year,

(LO_REVENUE) AS revenue

FROM lineorder_flat
WHERE (C_CITY = 'UNITED KI1' OR C_CITY = 'UNITED KI5') AND (S_CITY = 'UNITED KI1'
OR S _CITY = 'UNITED KI5') AND year >= 1992 AND year <= 1997
GROUP BY

C _CITY,

S _CITY,

year
ORDER BY

year ASC,

revenue DESC;

SELECT
C_CITY,
S CITY,
toYear(LO_ORDERDATE) AS year,
(LO_REVENUE) AS revenue
FROM lineorder flat
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WHERE (C_CITY = 'UNITED KI1' OR C _CITY = 'UNITED KI5') AND (S_CITY = 'UNITED KI1'
OR S_CITY = "UNITED KI5") AND toYYYYMM(LO_ORDERDATE) = 199712
GROUP BY
C _CITY,
S CITY,
year
ORDER BY
year ASC,
revenue DESC;

SELECT

toYear(LO_ORDERDATE) AS year,

C_NATION,

(LO_REVENUE - LO_SUPPLYCOST) AS profit

FROM lineorder_flat
WHERE C_REGION = 'AMERICA' AND S REGION = 'AMERICA' AND (P_MFGR = 'MFGR#
1' OR P_MFGR = 'MFGR#?2')
GROUP BY

year,

C_NATION
ORDER BY

year ASC,

C_NATION ASC;

SELECT

toYear(LO_ORDERDATE) AS year,

S _NATION,

P_CATEGORY,

(LO_REVENUE - LO_SUPPLYCOST) AS profit

FROM lineorder flat
WHERE C_REGION = 'AMERICA' AND S_REGION = 'AMERICA" AND (year = 1997 OR ye
ar = 1998) AND (P_MFGR = 'MFGR#1' OR P_MFGR = 'MFGR#?2')
GROUP BY

year,

S_NATION,

P_CATEGORY
ORDER BY

year ASC,

S NATION ASC,

P_CATEGORY ASC;
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SELECT
toYear(LO_ORDERDATE) AS year,
S _CITY,
P_BRAND,
(LO_REVENUE - LO_SUPPLYCOST) AS profit
FROM lineorder _flat
WHERE S_NATION = 'UNITED STATES' AND (year = 1997 OR year = 1998) AND P_CATE

GORY = 'MFGR#14'
GROUP BY

year,

S CITY,

P_BRAND
ORDER BY

year ASC,

S _CITY ASC,

P_BRAND ASC;
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o BB= TCHouse-C M—X@SHSTINIEEE, SUEESIE, FRRDAIFEEMREME.
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T, ALLRRERSEHRE, AT RE5HE.
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XF SSB ttaglid

SSB ( Star Schema Benchmark ) 2—1MRERIHUCIHRTRIMERENXE . SSB 1§ TPC-H HWEEER
EitA T 2EBER, SEESRAHA TPC-H S%49 Ad—-Hoc il 7T HEEEER OLAP &ifl, EERATFN
IHEERUSET, SRXEKERIMERI, Clickhouse EF 1S SSB MERURESTIFRLEER, &M T—
PMRRMKE (LAFEFR: SSB FLAT) killiX&Eif5I2a91E6E . ASUSHHBAZLEIECE TCHouse-C #

SSB gRHIES LAIERENIXGR

HERERH TS

HETR

EFEIESIECE TCHouse-C MR IS ERIVERIT RISRER.
WidPE

£B—: £ dbgen TEMBHIEEX/MISIEFHRTFNXaNB S HESE L,
SR EBA=EMWETCHouse-C&R¥, HEZERMEIZFRERNZE.

SR=: BEE—PERIEIESAZINRERP,

LSRN HiTEEERENIE SQL Q1.1-Q4.318<.

SBRA: RENTIREEMRENIX SQL Q1.1-Q4.315<%,

LEI ICRIREME SQL TRISUEE, RHEFIERE

BEEEGR

HiEE SQL TRt TMER, €8 MTEESERITH. SQL EianiTiEfEREE . SQL EiRfYicREE
« SQL EpEiRE . SQL EirEiEicREERFTM SQL EignEiESEES:,
9.0.16.17 :) SELECT sun(LO_EXTENDEDPRICE  LO_DISCOUNT) AS revenue FROM Lineorder_flat WHERE toISOeek(LO_ORDERDATE) 6 AND toYear LO_ORDERDATE
6 AND 35
revenue

(toI50 ATE) - 6) 110 TE) 1994) 5) m o %

26140715109448

[l rows in set. Elapsed: 0,040 sec, Processed 17.48 million rows, 139.81 MB (439,32 million rows/s., 3.51 GB/s.)

ARMHARA SQL EifniTiHFERE (s) ERBUERRHIER.
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LS TR

CPU: 32 cores

I_\ 1) = iHebo—
trEER! + SRR W7 128 GB

& e : SHE=E7000 GB
_ CPU: 32 cores

yj ) oo )

E‘Ei*‘tEgEiSSD h7s: 128 GB

=iEs

i#i&: 1852% SSD =#£5000 GB

CPU: 32 cores

=267
=1EEEE + NVMe W% 128 GB
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SSD i B8: NVMe SSD i@#27140 GB * 2
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MR EREE
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LINEORDER 601Z ERiTREEES
CUSTOMER 30005 EREEE
PART 2005 BHEEE
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