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Abstract: There are a number of performance testing tools, like Sysbench and OLTP-
Bench, that can be used to benchmark the testing of database performance. However,
because the standard benchmark workload is fixed and application scenarios for users are
not always representative, it is impossible to accurately determine system performance.
Moreover, if users are required to use a high-level programming language to implement a
test workload separately for each application, this will undoubtedly introduce a substantial
amount of repetitive work, resulting in inefficient testing. To address these issues, this
paper designs and implements a user-defined performance test workload tool. The main

benefits of this tool can be summarized as follows: It is easy to use and expandable;
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it provides a test definition language (TDL) for efficient construction of test cases; and
it offers flexible control for mixed execution of transactions, data access distribution,
lightweight and granular statistical information collection and analysis, and support for
multiple mainstream DBMSs and other databases that provide database access interfaces.
We highlight the tool’s features through a detailed set of customized workload experiments
running on the mainstream DBMS.
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Tab. 1 Data generation and importing of keywords
ReEF Y
TABLE[7b] name; thl size; col name, col type; *; ﬁ%i@%%;gg%%#g *jiﬁg‘iﬂj%%)[’;‘%j%ﬂ;%
PK(col name, ***, auto_increment);
FK(col _name, ref thl name, ref col name); ***;
INDEX(index_name, col name, ***); ***]
Column[col name, null_ratio, cardinality, rangel, range2]; ¥& &3 B K BARFHE
IMPORT _TBL[ tb/_name; ***] AR IR BB LR
CLEAR_TBL][ b/ _name; ***] HERC 22 KRN SRS
Table F T VRN 38 LA, Columm FI KA 8 5 Jm M 10 i o Ak, Hl i o ik 40 35
A AEESEANRCGER). BNEA R DA THE ), FHKENRE KK
EO T AfF 8 AY). IMPORT_-TBL % 53 56 B 1 61 8 MUEUHE A2 e, ml— I AE 2 ok 36
CLEAR_TBLv KM O 81 £ (K 2RI 2 2 44
2R T RS R ISR T, TX S SR T DR R KN 5O0S AN R A At
Wy SRR T oK. ARG R B 2 B, R R B b S S8R AR B Uy iR 2>
i (distribution_type).
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Tab. 2 Load operation keywords

Ry PiEA

TXN] ratio; txnName | transaction body; B X HSE, ratio NERHSENEF BT S B,

END_TXN txnName N4

TXN_LOADING(thread_number; thread _run_times; NNEZES, ZH0-HIA B EFHEER. 81N

load_machine_number; sync_or_async | BRIPATIREL BN AT R(FP L
).

MULTIPLE[ min, max | operations; R E S S5 while B4, AT KECA min

END_MULTIPLE max 2. 8] [ FELE

BRANCH] ratio; *+] operations; END_ BRANCH &I E 2NV 4554 8%, ratio AR N0 SLHIPAT
EL

BRANCH_DELIMITER BRANCH 4332 /8] K4 Fa 7F

INSERT/REPLACE][ thl_name; is_prepared, WAEBRE, SBDIARL. REFRZF

distribution_type | AT BB H S

SELECT(tb! name, *+; is_prepared; distribution_ B, FILTER 4 where T-5), APPEND &

type, select_expression, ***; FILTER ; APPEND having. order by. group by &)

(expression) ]
DELETE(th] name, ***; is_prepared; distribution ke
_type; FILTER]

UPDATE(thl_name, - is_prepared; distribution_ FEHEE SERFl: cl+=7=>cl=cl +7,

type; col_name operator updated value, ***; operator il A =, +=, ++ %

FILTER]

SELECT_FOR_UPDATE[b] name, *+; is_prepared; ZHEAE, B T S0 R BBEEINSL, Tk
distribution_type; select_expression, ***; FILTER; EA 5 SELECT ¥4/EMIH

APPEND (statement) |

FILTER(col _name operator, &/, ***) where T JEHITIREM, SEURBIN: (cl =,

&, 2 =) TR c1 1 2 BIANE KA,
LT IE 48 B BRAE AT, operator T A
=>< 1=

APPEND(statement) group by. order by. limit. having &4
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(1) unique A ME—fE 7340, EFAE % min AT max [A] 1) BT A {H.
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Tab. 3 Customized table schema example

e Bt f
1 TABLE [student; 100; STU. D int, STU. NAME varchar(20), STU. AGE int, STU_ DEPT int;
PK(STU. ID)];
2 COLUMN] student; STU NAME; 0.0; 100; 4; 16];
3 COLUMN/student; STU_ AGE; 0.0; 20; 18; 38];
4 COLUMN]student; STU- DEPT;0.0; 10; 1; 10];
5 TABLE score; 2000; STU_ D int, SC_ AVG Decimal(4,2), SC. GRADE char; PK(STU._ ID)];
6 COLUMNscore; SC AVG; 0.0; 30; 50; 100];
7 IMPORT TBL] student; score];
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Tab. 4 Customized data characteristics transactions example

#

N

75

1 TXNJ[0.4; "AddScores"];

2 MULTIPLE[1, 100];

3 REPLACE][score; true; NULL;];
4  END_MULTIPLE

5 SELECT_FOR UPDATE[score; true; NORMAL(1, 100, 1)

6  SC_AVG, SC_GRADE; FILTER(STU_ID =); APPEND(ORDER BY SC_AVG)];

7 TXN_END;

8  TXN[O0.6; "OperateScores"];

9 UPDATE[score; true; UNIQUE(1, 2000); SC GRADE ="A"; filter(SC_AVG > 90)];

10 BRANCH]0.8;0.2];

11 SELECT]score; true; ZIPFIAN(1, 100, 10, 3) "*"; filter(STU_ID =); append(GROUP BY SC_GRADE)];
12  BRANCH_DELIMITER

13 DELETE[score; true; UNIFORM{[1, 2000]; FILTER(S AVG =0)];

14 TXN_END;

15 TXN_LOADINGI[10, 100,1, asyn]
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W RS g b FE 2R H s A7 it 5 (ChunkServer ) FTHZ R 5 17 25 (ChunkServer )i & T [/ — &
k55 4.
5.2 TDL 3 % 4] #2842t

LLJLFR OLTP 282 1) Benchmark /£ 4525644, R OLTP-Bench H Java SEPLIX L8 41 2
s EE AR AT HO Woodpecker+ Y TDL SEILPT A5 (AASATHL, K Java 754 ET47A0H%
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Tab. 5 Comparison of the cost of generating a test case with TDL

Benchmark R EEH Javaf A% 47 % TDLAGHS 1T #t
TPC-C 9 5 6223 84
SmallBank 3 6 4575 39
SEATS 10 6 7364 48
Voter 3 3 4278 13
YSCB 1 6 4368 12

5.3 MEALREN

% 52866 tE T Woodpecker+ H1# TDL 5 Sysbench £ £ i 7 1 X 152 285 45 71 67 3% 21 2R
M2, WK 6 AL 7. SmallBank JL47 6 419155, Ay 1 dlglivhF45, 5i4h 5 AHLSNEH
Select Ml Update #4F, Hrh 4 HH550H 5% Update #1E HIY i — 4845 Tt
BRI 3, 1A SRR T SmallBank H T 4511 Update #:45, JEREFIRA 55 144
7, @i Woodpecker+ 58 X SHEE 20 2 SmallBank HP [ 671 28, 52 6 152 85 45 AT 45 1) '€
X, gk 6. I AT SRS LT B 7 SN BAT, 3 IRERIE TN 300 Jr 4k ik, REAERIEMIEL
P71 J7 2N unique(0~999 999), i P& &A1 A K f %

TER 6 MR Z I b, & T 3 5KkFKM 6 41955, RS EAE W Bog X, RAnT
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7 MRS MySQL HEVELE Sysbench H I SEIR T /RS, 47 223 BUEIK /1 3£,
Pl T (P sk R AN S R ARL. AT 2536 PATEH — A F 55, LI 3 SRARAMEXT N 3 AT 5K
LI pE L. Sysbench BRIN L SZHL T Uniform BEAL > A, HoAh K115 in) 20 A 75 84N 2 B0, %7 =0k
B EVRE X DBMS &, thtne % 7 o, CREATE TABLE ACCOUNT(custid INTEGER
NOT NULL, name VARCHAR DEFAULT ’0’ NOT NULL, PRIMARY KEY(custid))" 1%t
PERIE T MySQL ¥l 1. #E2 DBMS FIIERC_EA77ES I, 11 FLIhREARIS 04, AL H
EH A 713, . Woodpecker+ $2 AL 1) ZE 41 2L 2T B v] 5 (0 b P F23T 4% B IL AR B 2 1 kA7
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DBMS HJlliR. Woodpecker+ [RIFEFEHE T 3= 1) 08 T ASZ 500 A1 X R G 10 73 A 2 35 551k el
W, W RN PARTITION_BY S&8ES- 5505 75 43 X bR 5040 58 K SE DAL 43 A1
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Tab. 6 Read intensive workload organization of SmallBank with TDL

175 O ME

1 /I B =R, IR A/ 00TT

2 TABLE[ACCOUNTS; 1000000; custid int, name varchar(64); PK(custid)];
3 TABLE[SAVINGS; 1000000; custid int, bal float; PK(custid)];

4 TABLE[CHECKING; 1000000; custid int, bal float; PK(custid)];

5 I AR =5KR

6 IMPORT_TBL[ACCOUNTS; SAVINGS; CHECKING];

7 /| H— S, PATHAI15%

8 TXN[0.15; “txnl”];

9 SELECT[ACCOUNTS; true; unique(0,999999); "*"; filter(custid =)];
10 SELECT[SAVINGS; true; unique(0,999999); "bal"; filter(custid =)];
11 SELECT[CHECKING:; true; unique(0,999999); "bal"; filter(custid =)];
12 END_TXN;

13/ EBEHES, JATHBEI5%

14 TXN[0.15; “txn2”];

15 SELECT[ACCOUNTS,; true; unique(0,999999); "*"; filter(custid =)];
16 SELECT[SAVINGS; true; unique(0,999999); "bal"; filter(custid =)];
17 SELECT[CHECKING:; true; unique(0,999999); "bal"; filter(custid =)];
18 END_TXN;

19/ BEEZHER, PUTHHI5%

20 TXN[0.15; “txn3”];

21 SELECT[ACCOUNTS; true; unique(0,999999); "*"; filter(custid =)];
22 END_TXN;

23 /I BNAES, PATHH15%

24 TXN[0.25; “txnd”];

25 SELECT[ACCOUNTS; true; unique(0,999999); "*"; filter(custid =)];
26 SELECT[CHECKING; true; unique(0,999999); "bal"; filter(custid =)];
27  END_TXN;

28/ EILHAES, PUTHHI15%

29 TXN[0.15; “txn5™];

30 SELECT[ACCOUNTS,; true; unique(0,999999); "*"; filter(custid =)];
31 SELECT[SAVINGS; true; unique(0,999999); "bal"; filter(custid =)];
32 END_TXN;

33 JISBANAFE, PATHAI15%

34 TXN[0.15; “txn6”];

35 SELECT[ACCOUNTS,; true; unique(0,999999); "*"; filter(custid =)];
36 SELECT[SAVINGS,; true; unique(0,999999); "bal"; filter(custid =)];
37 SELECT[CHECKING; true; unique(0,999999); "bal"; filter(custid =)];
38 END_TXN;

39 /RANBM=KE

40 TXN LOADING[100; 10000; 1; sync]
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Tab. 7 Read intensive workload organization of SmallBank with Sysbench

T # M

1 /B PR R

2 function create _account_table(table num)

3 local query

4 query = string.format(CREATE TABLE ACCOUNT (custid INTEGER NOT NULL,
5 name VARCHAR DEFAULT '0' NOT NULL, PRIM ARY KEY(custid)))

6 con:query (query)

7 if sysbench.opt.auto_inc then

8 query = "INSERT INTO ACCOUNT" .. table num .. "name) VALUES"

9 else

10 query = "INSERT INTO ACCOUNT" .. table num .. "(custid, name) VALUES"
11 end

12 con:bulk insert_init(query)
13 for i= 1, sysbench.opt.table size do

14 name val = get name value()

15 if (sysbench.opt.auto_inc) then

16 query = string format("('%s")",sy sbench.rand.default(1, sysbench.opt.table_size),name val)

17 else

18 query = string.format("(%d,'%s")",i,sy sbench.rand.default(1,sysbench.opt.table size),name val)
19 end

20 con:bulk insert next(query)

21 end

22 con:bulk insert done()

23 end

24 PITHE-HBEFHRE
25  function execute trx1()
26 if not sysbench.opt.skip_trx then

27 begin()

28 end

29 account_point_selects()

30 savings_point_selects()

31 checking point_selects()

32 if not sysbench.opt.skip trx then
33 commit()

34 end

35 check reconnect()

36  end
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Tab. 8 Distributed transaction workload of Double Paxos group

75 B E

1 CREATE_CLIENT clt1;

2 /| ZPaxosR/BEHBA—%K(‘parl#2°,2,2)IeF

3 REPLACE INTO _ all all group(group name, start version, paxos_id) VALUES (‘par1#0', 2, 0),
(parl#1', 2, 1);

4 /| =Paxost BT BEUx%62 N x%3

5 INSERT INTO __ all partition rules(rule name, rule par num, rule par list, rule body, type) values
("funcl', 1, '¥, x%2', 0);

6  //=PaxostHIBENKIEFE N300/

7 TABLE[USERTABLE; 2000000; YCSB_KEY int, FIELD1 varchar(100), FIELD2 varchar(100),
FIELD3 varchar(100),

8 PARTITION_BY(parl, funcl, YCSB_KEY)];];

9  IMPORT _TBL[USERTABLE:;];

10 //=Paxos#AUPDATEFIREPLA CE i Me—{E 7 I3 4375 i B 29100~200 75 1200~300 75

11 TXNJ[1.0; “distributed txn”];

12 SELECT[USERT ABLE; true; unique(0, 9999999); "*"; filter(YCSB_KEY =)];

13 SELECT[USERT ABLE; true; unique(0, 9999999); "*"; filter(FIELD1 >, &, FIELD1 <)];

14 UPDATE[USERT ABLE; true; unique(0, 999999); FIELD2 = “tee”; filter(YCSB_KEY = )];

15 REPLACE[USERTABLE,; true; unique(1000000, 1999999); FIELD2 ="tee”; filter(YCSB_KEY =)];

16 END_TXN

17 TXN_LOADING[100; 12000; 1; sync];
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Tab. 9 Extensible workload test case
B

TABLE[USERTABLE; 1200000; YCSB_KEY int, FIELD1 varchar(100), FIELD2 varchar(100),
FIELD3 varchar(100), FIELD4 varchar(100), FIELDS varchar(100), FIELD6 varchar(100),
FIELD?7 varchar(100), FIELDS8 varchar(100), FIELD9 varchar(100), FIELD 10 varchar(100);
PK(YCSB_KEY)];
IMPORT_TBL[USERTABLE;];
TXNJ[0.8; “read txn™];

SELECT[USERT ABLE; true; zipfian(0,1199999, 10, 3); "*"; filter(YCSB_KEY =)];
END _TXN;
TXN[0.2; “write_txn”];

DELETE[USERTABLE; true; zip fian(0, 1199999, 10, 3); filter(YCSB_KEY =)];
END_TXN;
I ZABEHIB AR BRRER. FMRERNPITRE. AEHER AEBIIT TR
/1 AT IR YR R B R AR RO S B Bk 3 ) SR AT AT IR B
TXN_LOADINGJ[120; 10000; 3; sync];
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Fig.2 Throughput and usage of CPU with varing number of database links
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