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TPC Benchmarks Overview

Year 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996

1997

1998

1999

2000 | 2001 | 2002 | 2003 | 2004 l 2005 | 2006 | 2007 I 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

TPC Express Benchmark Standards

TPCx-Al

TPCx-BB

TPCx-HCI

TPCx-HS

TPCx-loT

TPCx-V

Common Specifications

Pricing

Energy

* ... active benchmark - . obsolete benchmark

Benchmarks published since 2010 as of 12/31/2021
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Warehouse\ 10 District
w_/ W*10

History 3K
100k W*3 0k

Custome

Stock
100k (New-Order W*3 Ok
¢ 3+ W*g k
Ord er
5- 15

ltem Order-l_me
100k W*30k+

W*3 00k+
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W=1
IREIEEZY 100 MB
Order-Line #J3a%#E 300,000 17

W = 1000
IIAEUEELY 100 GB
Order-Line #¥J524#= 300,000,000 17

W = 8000
#iaEdEE2Y 800 GB
Order-Line #¥J8a24#E 2,400,000,000 17
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it TH BenchmarkSQL 5.0

Result Summary

Note that the "simple" driver is not a true TPC-C implementation. This driver only measures the database response time, not the response time of a Sy

L T i Latency . Count Percent Rollback Errors Sk_ippt_ad
ype 90th % Maximum Deliveries

NEW_ORDER 0.024s 0.586s 136084 44.778% 0.990% 0] N/A
PAYMENT 0.009s! 0.622s 131420 43.243% N/A 0] N/A
ORDER_STATUS 0.013s] 1.730s 12208 4.017% N/A 0] N/A
STOCK_LEVEL 0.005s 0.437s 12125 3.990% N/A 0 N/A
DELIVERY 0.000s: 0.009s 12070 3.972% N/A 0 N/A

0] 0

~
/ ﬁ\)? DELIVERY_BG 0.076s! 0.568s 12070 N/A N/A
172358

Overall tpmC: 68042.00
Overall tpmTotal: 151953.50

The TPC-C specification has an theoretical maximum of 12.86 NEW_ORDER transactions per minute per warehouse. In reality this value cannot be r¢

‘/ ga: J D BC including the database.

The above tpmC of 68042.00 is 16534.312% of that theoretical maximum for a database with 32 warehouses.

Transactions per Minute and Transaction Latency

/ EZK;EJHUT T P C _ C }:—tjj *Ej:uigiﬁ tpmC is the number of NEW_ORDER Transactions, that Whe:i;;;z;z:;p;;;};:éz::‘ tpmTOTAL is the number of Transactions processed per minute
= pmTOTAL
| ™ tomC (NewOrder only)
v FEPEREIE 2R RIREAR
v XFFEOMCIR SR

Transactions per Minute
100000 150000 200000
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I

0
I
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Run #0 of BenchmarkSQL v5
Transaction Latency

NEW_ORDER
PAYMENT
ORDER_STATUS
STOCK_LEVEL
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EpEEm

Latency in Milliseconds
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BenchmarkSQL S 130&{$EH ShardingSphere-JDBC

db=postgres
driver=org.postgresql.Driver
conn=jdbc:postgresql://127.0.0.1:5432/bmsql

ﬁ RuaEEEE~EXs. JDBC URL

db=postgres
driver=org.apache.shardingsphere.driver.ShardingSphereDriver
conn=jdbc:shardingsphere: /home/wuweijie/benchmarksql/run/config-sharding.yaml

* ShardingSphere-JDBC Driver B ShardingSphere 5.1.2 12{#
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ShardingSphere-JDBC BenchmarkSQL / gsq|

BenchmarkSQL| |BenchmarkSQL| |BenchmarkSQL| |BenchmarkSQL| |BenchmarkSQL| |BenchmarkSQL| |BenchmarkSQL ﬁﬁ‘i?‘mﬁﬂ:\tﬁ’liﬁﬁﬁ%
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(Warehouse\ 10 )C Dis trict ) Warehouse ID

W/ W*10
. (HIS'{OW 3K 1~1000 -> ZURIR O
W*30k+ 1001~2000 -> %uER 1
( Stook ) (Custome> 6001~7000 -> U= 6
W 160 (Newvgjgi; =" 7001~8000 -> $EVE 7
3+
ltem OrderLine Order
( 100k> W*300k+> 55_15 ( W*30k+>
JiEER

ET Range EIERIEUE D R AR



ShardingSphere

) A i iy
E bmsql_sharding=> preview SELECT count(*) AS low_stock FROM (
b n - bmsql_sharding(> SELECT s_w_id, s_i_1d, s_quantity

bmsql_sharding(> FROM bmsql_stock
bmsql_sharding(> WHERE s_w_1id = 1 AND s_quantity < 100 AND s_i_id IN (
bmsql_sharding(> SELECT ol_i_1id

. . . 1 . . . 1 bmsql_sharding(> FROM bmsql_district

bindingTables: [ 'bmsqgl_stock, bmsql_district, bmsql_order_line' ] brsql_sharding(- JOIN bneqUorer Line ON ol_w_id = d_w_id
-_ -_— -_— -_ bmsql_sharding(> AND ol_d_id = d_1id
bmsql_sharding(> AND ol_o_id >= d_next_o_id - 20
" " bmsql_sharding(> AND ol_o_1id < d_next_o_1id
bmsql_sharding=> preview SELECT count(*) AS low_stock FROM ( bnsql_sharding(> ) WHERE d_w_id = 1 AND d_id = 1

bmsql_sharding(>

bmsql_sharding(> SELECT s_w_1id, s_1i_1d, s_quantity brsql_sharding(> tostsat
bmsql_sharding(> FROM bmsql_stock Tt TS km&(
bmsql_sharding(> WHERE s_w_1id = 1 AND s_quantity < 100 AND s_i_id IN ( ) SELECT s_w_id, s_i_id, s_quantity

FROM bmsql_stock

bmsql_sharding(> SELECT Ol_i_id wHEREEiE\ngdl_ 1 gND s_quantity < 100 AND s_i_id IN (+
- - - oL_1_ i
bmsql_sharding(> FROM bmsql_district FRON brsal_district e
o . o o JOIN bmsql_order_line ON ol_w_id = d_w_1
bmsql_sharding(> JOIN bmsql_order_1line ON ol w_id = d_w_1id AND ol d.Td = d_id
AND ol_o_id >= d_next_o_id - 20

bmsql_sharding(> AND ol _d_id = d_1id AND oL o_id < d_next_o_id
bmsql_sharding(> AND ol_o_id >= d_next_o_id - 20 HERE -t = 1 A At =

A

)
) AS L

bmsql_sharding(> AND ol _o_id < d_next_o_id ~ SELECT count(*) AS low_stock FROM (
bmsql_sharding(> WHERE d_ w id = 1 AND d_id = 1 SELECT = v 1d, .1 1d, s quantity

+ +

. WHERE s_w_id = 1 AND s_quantity < 100 AND s_i_id IN (+
bmsql_sharding(> SELECT ol_i_id
. FROM bmsql_district
bmsql_Shardlng(> JOIN bmsql_order_line ON ol_w_id = d_w_1id
AND ol_d_id = d_id
data_source_name | actual_sql AND ol oid o= . next_o_id - 20
AND ol_o_1id < d_next_o_1id
WHERE d_w_id = 1 AND d_id = 1

+ o+ F o+ o+ o+

SELECT count(*) AS low_stock FROM ( ) asL
SELECT s_w_1id, s_i_id, s_quantity - L reT eom it i sty
FROM bmsql_StOCk ;EggEbZi\(ﬂIgtgci AND s_quantity < 100 AND s_i_id IN (
WHERE s_w_1id = 1 AND s_quantity < 100 AND s_i_id IN (+ R4 i N
SELECT Ol_i_id + J(z;g gngllgrder 1ine ON ol_w_id = d_w_1id

=d_id

FROM bmsql_district AND ol_o }d >= d_next_o__ld - 20

AND ol_o_id < d_next_o_1id

JOIN bmsql_order_1line ON ol w_id = d_w_1id ) WHERE d_w_id = 1 AND d_id = 1
AND ol _ d_id = d_1id ] ) As'L

SELECT count(*) AS low_stock FROM (

i - 1 - SELECT d, d, tit
AND ol_o_id >= d_next_o_id - 20 rophoidy sild, s quantity

AND O]. fo) ld < d next o ld WHERE s_w_id = 1 AND s_quantity < 100 AND s_i_id IN (+
i — i SELECT ol_1i_1id

3 - 1 = FROM bmsql_district
WHERE d_W_l.d 1 AND d—ld 1 JOIN bmsql_order_line ON ol_w_id = d_w_1id
AND ol_d_id = d_1id
AND ol_o_id >= d_next_o_id - 20
AND ol_o_1id < d_next_o_id
WHERE d_w_id = 1 AND d_id = 1

L A i R s

+ +

A I

(4 rows)
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| ShardingSphere BRI 1 BRI 2

. setAutoCommit(false) / begin

i . >

: S 1

! - select from [ &3 where id = 1 ! :
i ' EifER ' :
: EWHER O R RS 3 |
e : : I
| select from &% where id = 1 »E : :
o EWER 1 | j
I commit / rollback : : |
; > commit / rollback >: !
\ G il \ '
oo . i :

/////////////
o
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selecti_price, i_name, i_data from item wherei id=1

B 7y Rl B H

selecti_price, i_name, i_data from item, warehouse wherei id=1andw _id=1

selecti_price, i_name, i_data from item where i_id = 1 and (select true from warehouse where w_id = 1)
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bmsgl order line:

LINERALE RSB EXEIE
- RERETLEHETN
- MEREEREZ

actualDataNodes: ds_${0..3}.bmsql order line ${0..9}

databaseStrategy:
standard:
shardingColumn: ol w_id
shardingAlgorithmName: database inline
tableStrategy:
standard:
shardingColumn: ol w_id

shardingAlgorithmName: table inline

shardingAlgorithms:
database_inline:
type: INLINE
props:
algorithm-expression: ds_${ol w_id % 4}
table inline:
type: INLINE

props:

algorithm-expression: bmsgl order line ${((ol w id / 4) as int) % 10}

1 @override

2 public String doSharding(Collection<String> availableTargetNames,

3 PreciseShardingValue<Comparable<?>> shardingValue) {

4 7Y ooo

5 long value = getLongValue(shardingValue.getValue()) / divideBeforeMod % shardingCount;
6 7Y ocoo

7

8 1% 16 Z4iE x86 T , 1z1T 16 £ef2 JMH Uik

Benchmark Mode Cnt Score Error Units
DivideBeforeModeShardingAlgorithmBenchmark.benchDoSharding thrpt 3 110449240.627 + 3352731.552 ops/s
InlineShardingAlgorithmBenchmark.benchDoSharding thrpt 3  17772289.567 + 223358.561 ops/s
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2.7.4 Transaction Profile SELECT no_o_id ERER > 1000 17
2.7.4.1 The deferred execution of the Delivery transaction delivers one o1 FROM bmsql_new_order
order = 10) for each one of the 10 districts of the selected warehouse usin; WHERE I’lO_W_id = 1 AND no_d_id =1

transactions. Delivering each order is done in the following steps:

ORDER BY no o id ASC

1. Process the order, comprised of:
1 row selection with data retrieval,

(1 + items-per-order) row selections with data retrieval and update.

140 LIMIT 1 s¢{sEA Cursor

2. Update the customer's balance, comprised of:
1 row selections with data update.

3. Remove the order from the new-order list, comprised of: . S -
SELECT no o id ERER 11T

1 row deletion.

FROM bmsgl new order
WHERE no w_id = 1 AND no_d id = 1 _

https://www.tpc.org/TPC_Documents_Current_Versions/pdf/tpc-c_v5.11.0.pdf .
ORDER BY no o id ASC LIMIT 1

tomC 1&F 7%
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&2 Lock Instances 0o =
Focus: <No Selection> v | Aspect: <No Selection> v || Show concurrent: Contained [v]Same threads
Monitor Class v Total Blocked Distinct Threads Count
java.io.FileWriter
GjTPCC 1min19s 696 6,183
Gjava.lang.ObjecI: 9.555s 677 2,324
Monitor Address + Total Blocked Distinct Threads Count

gf ShardingSphere

R AR
* REHTHE! stdout

Thread v Total Blocke Count
.JThread-568 31.897s 1,210
.JThread-SOB 31.389s 1,245
JThread-SSZ 31.342s 1,191
..iThread-480 31.279s | 1,223
JThread-642 31.247s 1,179
JThread-154 31.225s 1,214
.4Thread-361 31.184s 1,231
~4Thread-155 31.074s 1,168
.JThread-337 31.070s 1,192
.JThread-561 31.055s | 1,223
.JThread-692 31.047 s I 1,191

= Stack Trace‘ & Flame View L& 1L = @&@0# § = 0O
Stack Trace Count Percentage
1void java.io.BufferedWriter.write(String, int, int) 811406
1void java.io.Writer.write(String) 811406
1void jTPCC.resultAppend(jTPCCTData) 811406
1void jTPCCTerminal.executeTransactions(int) 811406
4void jTPCCTerminal.run() 811406
1\-/oid java.lang.Thread.run() 811406

s

A



2 ) ShardingSphere

ShardingSphere 5.2.0 Fif§ i



» ) ShardingSphere

593 3285 SQL Wit

bmsql _sharding=> delete from bmsql warehouse;
ERROR: SQL check failed, error message: Not allow DML operation without sharding conditions
bmsql _sharding=>

bmsql _sharding=>
bmsql_sharding=> delete from bmsql warehouse where w_id in (10, 20);
DELETE 2

public interface ShardingAuditAlgorithm extends ShardingSphereAlgorithm {

Sharding audit algorithm SQL check.
@param sqlStatementContext SQL statement context

@param grantee grantee
@param database database
@return SQL check result
*/
SQLCheckResult check(SQLStatementContext<?> sqlStatementContext, List<Object> parameters, Grantee grantee, ShardingSphereDatabase database);

X
%
X
* @param parameters SQL parameters
X
%
%
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j&55 ShardingSphere-Proxy MySQL show processlist 5 kill
FER SRR, SRR

mysql> select sleep(60), w_1d from bmsql_warehouse;

mysql> show processlist;

| e5b9054432e5a7cb3d007744b0952a2f | root | 127.0.0.1 | bmsql_sharding | Execute | 16 | Executing 0/4 | select sleep(60), w_id from bmsql_warehouse |
e +------ e e e F------ R e +

1 row in set (0.01 sec)

mysql> kill e5b9054432e5a7cb3d007744b0952a2f;
Query OK, 0 rows affected (0.01 sec)

mysql> show processlist;
Empty set (0.00 sec)

mysql> select sleep(60), w_1d from bmsql_warehouse;
ERROR 1815 (HY000): Internal error: Statement cancelled due to client request
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Apache ShardingSphere Website : https://shardingsphere.apache.org
Apache ShardingSphere GitHub : https://github.com/apache/shardingsphere
Apache ShardingSphere Slack Channel : https://apacheshardingsphere.slack.com
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