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OceanBase V4
WAL

T I pos CNVAIE SR S AR B ER (R R0 2N IR R A A
FRARE JE B2 R AR AR KZERFE, T 202545 H 12 HE 202547 H 9 H, fk#
GB/T 25000.51-2016 (RGHPATIE KRG 5P TTEZRMPEY (SQuaRE) 2 51 #7)
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V47 AT T B . RS R
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R AL Bl 1 2 R S5 AR E RS0 VIO (SP3) o PRI 487 %5 4 1000Mbps ..

2. MEREMCR . RTHIERAAT HyBench ZEAEIIR, 3R HIZEA apclient - 10,
tpelient =7000. xapclient = _1,;;__5;'{15_911\&5{:“45}60, HABBIB 150X JL: R

HUFOLAP 5130 QPS IEAZ03. 1 | gy

BT OLTP 160 TPS [ 28398.57, 2l

HAT OLXP 1521 QPS {9 0,02,

AT OLXP 11 TPS {EH K 21512.40,

Bt (Freshness) {HN 0,

Geometric Mean (H-Score) {H4 1692.07.
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1. WAERILCE

WH: “COARER, FEFTRARAAPOEL; “OHRFER; “DHEEBEH LT,

b5 WRFE R AU A WG R

1. MEEERAE

FHRMPEEE: apclient=10
tpclient = 7000
xapclient =1
xtpclient = 4500

Ha . 1500X

* $4T OLAP f1 31 QPS {H 7.93
o | @ PUT OLTP G TPS 1H.
HyBench JEfE AT GUREITPS {H. | 28398.57
OBYT_XLOGP1 % SRRl — Bt G
B (57 [« 4T OLXP SHI QPSfH -+ 10.02
s AT OLXP SR TPS 1 | 2151240

. i&}ﬁ'ﬁgﬁ W (Freshness) fH . 0

» Geometric Mean (H-Score) 1H | 1692.07
k%% CPU
PIRF %

BAEFERSZE 1T | 90%
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2. PERERERPIHID

2.1. RHIFR
E By HyBench £ #E iR FHI%S | OBYT XL0001
e 1R A BMREHE ZE7E Hybench JEi#E T I PERER BN

R E

o M THWKE:
risk rate=0.1
fresh_interval=200
apRunMins=36
tpRunMins=36
xpRunMins=48

apround—‘

¥Mﬁ%ﬁm$&%$ﬁ%§#§5» Y

CUSTOMER 450000000 %%
COMPANY 3000000 4%
SAVINGACCOUNT: 453000000 5%
CHECKINGACCOUNT: 453000000 %%
LOANAPPS: 900000000 2%
TRANSFER: 9000000000 %%
CHECKING: 900000000 %%
LOANTRANS: 900000000 5%

o MRHAT J5 b R R BBl A
CUSTOMER: 450000000 4%
COMPANY: 3000000 4%
SAVINGACCOUNT: 453000000 %%
CHECKINGACCOUNT: 453000000 %%
LOANAPPS: 904610347 %
TRANSFER: 9486251547 %
CHECKING: 923717033 %%
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LOANTRANS: 903512859 %%

OLAP 347
SQL iEH]

‘where cu. cus’eID la apphcantld and la 1d~lt appid and cu\custID =9,

[AP-1]

sql =""" select /*+ AP 1 parallel(8) */ sourceid,targetid,

case when sourceid = ? then 'outbound' when targetid= ? then 'inbound' end as
direction,

sum(amount) as total amount

from transfer where sourceid= ? or targetid = ?

group by sourceid,targetid

nmnn

order by total amount desc;

[AP-2]
sql = """select /*+ AP 2 parallel(8) *
cu.custid,la 'loanapps ts Jla. amount, It. loahtrans_ts',lt.amount,lt.status

from customer cu loanapps la loantrans It

[AP2.1]
sql = "SELECT applicahtid FROM loanapps where applicantid<? ORDER BY|
RAND() LIMIT 1;"

[AP-3]
Sql — nn

from

select /*+ AP_3 parallel(8) */ custld, name,phone,sum(amount)

(select cu.custid,cu.name,cu.phone,t.amount

from customer cu join transfer t on cu.custid = t.targetid where custid= ?

union all

select cu.custid, cu.name,cu.phone,ch.amount

from customer cu join checking ch on cu.custid = ch.targetid where cu.custid= ?)
income

group by custid,name,phone

[AP-4]
Sql — nnn

from (select cu.custid,cu.name,cu.phone,t.amount

select /*+ AP_4 parallel(8) */ custid, name,phone,sum(amount)
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and tr. type—'salary

from customer cu join transfer t on cu.custid = t.sourceid where custid= ?

union all

select cu.custid,cu.name,cu.phone,ch.amount

from customer cu join checking ch on cu.custid = ch.sourceid where cu.custid= ?)
outcome

nmn

group by custid,name,phone

[AP-5]

sql = """select /*+ AP_5 parallel(8) */ cu.custid ,sum(tr.amount) as total amount
from company co,transfer tr,customer cu

where cu.custid = tr.targetid

and cu.companyid = co.companyid

and tr.sourceid = co.companyid

and co. companyid =2

group by cu. custld"' ’ W

mnmnn

order by total amount desc

[AP-6]

sql = """select /*+ AP_6 parallel(16) */ cid, total expense, sum(ch.amount)
as checking amount from

(select co.companyid as cid, sum(tr.amount) as total expense

from company co, transfer tr

where co.companyid = tr.sourceid and co.name like 'software%'

group by co.companyid

order by total expense DESC) big_company, checking ch

where big_company.cid=ch.sourceid

group by cid, total expense

nmnn

order by total expense DESC, checking amount desc;

[AP-7]

— nnn

sql
(select  /*+ AP_7 parallel(1) */

tr.sourceid as sourceid, tr.targetid as targetid, tr.type as type, sum(tr.amount) as

amount
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from company co, transfer tr, customer cu
where cu.custid=tr.sourceid
and tr.targetid=co.companyid
and co.companyid =?
and type!='salary’
group by sourceid, targetid, type
order by amount DESC limit 3)
UNION ALL
(select  /*+ AP_7 parallel(1) */
ch.sourceid as sourceid, ch.targetid as targetid, ch.type as type, sum(ch.amount)
as amount
from company co, checking ch, customer cu
where cu.custid=ch.sourceid
and 'ch.,tar‘geti:d = qo.éémpa_nyid |
and co.compfcin!;;fid-_;s%._
and type!=;sa'l'a&' "’" iy
group by s,ou_rce'id, tdrgetid,.type
order by amount DESC limit 3)
UNION ALL
(select  /*+ AP_7 parallel(1) */
tr.sourceid as sourceid, tr.targetid as targetid, tr.type as type, sum(tr.amount) as
amount
from company co, transfer tr, customer cu
where cu.custid=tr.targetid
and tr.sourceid=co.companyid
and co.companyid= ?
and type!='salary’'
group by sourceid, targetid, type
order by amount DESC limit 3)
UNION ALL
(select /*+ AP_7 parallel(1) */
ch.sourceid as sourceid, ch.targetid as targetid, ch.type as type, sum(ch.amount)
as amount

from company co, checking ch, customer cu

where cu.custid=ch.targetid
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and ch.sourceid=co.companyid
and co.companyid= ?

and type!='salary’'

group by sourceid, targetid, type
order by amount DESC limit 3);

nmn

[AP-8]
sql =""" With blocked account as (select /*+ AP_8 parallel(1) */ c.name as name,
s.userID as id

from customer c, savingaccount s where c.custid=s.userID and (c.isblocked=1 o
c.isblocked=1) limit 100)

select /*+ parallel(1) */ name, t.sourceid, t.targetid, sum(t.amount) as amount
ﬁbﬁ bloCke;l_acpoﬁﬁt b, transfer t Where b.id=t.sourceid group by name,
t.sourceid, t;t’ar;geti_gi‘ o7 : ; et
UNIONALL o b

select /*+ parallel(1) */ name, t.sourceid, t.targetid, sum(t.amount) as amount

N -

from blocked_account b, transfer t

where b.id=t.targetid group by name, t.sourceid, t.targetid

UNION ALL

select /*+ parallel(1) */ name, c.sourceid, c.targetid, sum(c.amount) as amount
from blocked account b, checking ¢ where b.id=c.sourceid group by name,
c.sourceid, c.targetid

UNION ALL

select /*+ parallel(1) */ name, c.sourceid, c.targetid, sum(c.amount) as amount
from blocked account b, checking ¢ where b.id=c.targetid group by name,
c.sourceid, c.targetid

order by amount DESC;"""

[AP-9]

sql = """select /*+ AP_9 parallel(8) */ c.name, sum(t.amount) as total revenue
from company c, transfer t

where c.companyid = t.targetid

and exists (select *

from loanapps la
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where la.applicantid=c.companyid and loanapps_ts
between str to date('2023-11-01","%Y-%m-%d") and (str_to date('2023-11-
01','%Y-%m-%d") + 60))

and not exists (select *

from loantrans It

where It.applicantid=c.companyid and loantrans_ts
between str to date('2023-11-01","%Y-%m-%d") and (str_to date('2023-11-
01','%Y-%m-%d") + 60))

group by c.name order by total revenue DESC;"""

[AP-10]
sql = """With big_account inbound as (select /*+ AP 10 parallel(16) */ t.targetid|
as id, c.name as name, t.amount as amount -
#ot customer ¢, traﬁéfer s | % .
‘where t.trans;fef;ysj._ between st%_to_daté('2023_—1'1‘30.'17','%Y-%m-%d') and
(cast(2023-11-01%as date) #.60) 2

and c.custid=t.targetid |

group by name, id |

order by amount DESC limit 16),

big_account outbound as (select /*+ parallel(8) */ b.id, b.name as name,
sum(t.amount) as amount

from big_account_inbound b, transfer t

where ttransfer ts between str to date('2023-11-01','%Y-%m-%d') and
(cast('2023-11-01" as date) + 60)

and b.id=t.sourceid

group by b.id, b.name)

select /*+ parallel(16) */ bin.id, bin.name, (sum(bin.amount)-sum(bout.amount)) as|
revenue

from big_account_inbound bin, big_account_outbound bout

where bin.id=bout.id

group by bin.id, bin.name

order by revenue DESC;"""

[AP-11]
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group by 00;qor_npg1}yid, cu.custid

sql = """select /*+ AP _11 parallel(50) */ co.companyid, cu.custid, sum(t.amount)
as invest_amount, count(t.amount) as count, avg(sa.balance) as saving_balance,
avg(ca.balance) as checking balance, avg(la.amount) as avg loan amount

from company co, transfer t, customer cu, savingaccount sa, loanapps la,
checkingaccount ca

where t.targetid =co.companyid

and t.sourceid =cu.custid

and cu.custid =sa.userid

and cu.custid =ca.userid

and la.applicantid =cu.custid

and t.type='invest'

and sa.balance> 1000 and ca.balance> 1000

and  co.category in (‘software IT''internet service', 'telecommunication',

‘téchnology_s_er\{ige', 'computer communication manufacturing')

~

order by inVéS@if:lfle}lm"_ DESC, ~count DESC, saving_balance DESC,
checking balance DESC, avg_loan_amount DESC;™"

[AP-12]
sql = """select /*+ AP_12 parallel(50) */ co.companyid as cid, count(case when
It.status="accept' then 1 else null end) * 100.0/count(la.id) as rate
from company co, loanapps la, loantrans It

where co.category =?

and co.companyid=la.applicantid and la.applicantid=It.applicantid
group by cid

order by rate DESC limit 10;"""

[AP-13]

sql = """select /*+ AP_13 parallel(8) */ sourceid,targetid ,province,amount,
rank() over (partition by province order by amount desc) as ranking

from transfer tr,customer cu

where tr.targetid = cu.custid and tr.sourceid = ?"""

OLTP $4T
SQL iE4]

[TP-1]

sql = "select /*+ TP-1 */ custid from customer where custid=?;"
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[TP-2]

_n

sql = "select /*+ TP-2 */ companyID from company where companyID=?;"
[TP-3]
sql = "select /*+ TP-3 */ accountid from SAVINGACCOUNT where accountid=?;"

[TP-4]
sql = "select /*+ TP-4 */ accountid from CHECKINGACCOUNT where

accountid="?;"

[TP-5]
Sql —

order by transfer ts desc

select /*+ TP-5 */ id from transfer where sourceid = ? or targetid = ?

limit 1;"""

> -
-

(TP

select /*+ TP-6 */ id from checking where sourceid = 2 or targetid = ?

N -

nmnn

sql=
order by checking ts desc

limit 1;"""

[TP-7]
Sql — nn

order by loanapps_ts desc limit 1;"""

select /*+ TP-7 */ id from loanapps where applicantid=?

[TP-8]
sql = """select /*+ TP-8 */ id from loantrans

where applicantid=? order by loantrans_ts desc limit 1;"""

[TP-9]

sql=[

"SELECT /*+ TP-9 */ balance FROM savingAccount WHERE accountID = ?",
"UPDATE /*+ TP-9 */ savingAccount SET balance = balance - ? where accountID
—on

"UPDATE /*+ TP-9 */ savingAccount SET balance = balance + ? where accountID
— ?u,

R E AR ey CMEAVE BAL IR 5 B R B R i e WERS: ZT022507187  F£27 7 %11 W
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"INSERT /*+ TP-9 */ INTO transfer(id,sourcelD,targetID,amount,type,transfer_ts)
VALUES (0, 7,2,2,2,2)"
]

[TP-10]

sql =[

"SELECT /*+ TP-10 */custID FROM CUSTOMER WHERE COMPANYID = ?",
"UPDATE /*+ TP-10 */SAVINGACCOUNT SET BALANCE = BALANCE - ?
WHERE ACCOUNTID = 7",

"UPDATE /*+ TP-10 */SAVINGACCOUNT SET BALANCE = BALANCE + ?
WHERE ACCOUNTID = ?",

TRANSFER(id,sourcelD,targetID,amount,type,transfer ts) VALUES
G0N B 7 Y e
Sl o= =) =5 i
[TP-11]
sql = [

"SELECT /*+ TP-11 */ balance FROM CHECKINGACCOUNT WHERE
accountID = ?",
"UPDATE /*+ TP-11 */ CHECKINGACCOUNT SET balance = balance - ? where
accountID = ?",
"UPDATE /*+ TP-11 */ CHECKINGACCOUNT SET balance = balance + ? where
accountID = ?",

"INSERT /*+ TP-11 */ INTO CHECKING VALUES (0, ?,2,2,2,7)"
]

[TP-12]

sql =[

"SELECT /*+ TP-12 */ loan_balance FROM customer WHERE custID = ?",
"UPDATE /*+ TP-12 */ customer SET loan balance = loan balance - ? where
custlD = ?",

"SELECT /*+ TP-12 */ loan_balance FROM company WHERE companyID = ?",
"UPDATE /*+ TP-12 */ company SET loan balance = loan_balance - ? where

companylD = 7",
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"INSERT /*+ TP-12 */ INTO LOANAPPS VALUES (0, ?,2,2,2,7);"
]

[TP-13]

sql=|

"INSERT /*+ TP-13 */ INTO LOANTRANS
VALUES(DEFAULT, ?,2,7,2,2,2,2,7);",

"UPDATE /*+ TP-13 */ CUSTOMER SET loan_balance = loan_balance + ? where
custID = ?",

"UPDATE /*+ TP-13 */ COMPANY SET loan_balance = loan_balance + ? where
companylD = ?",

"UPDATE /*+ TP-13 */ LOANAPPS SET STATUS=? WHERE ID=?;"

]

[TRAA] i N

sl = S8 :

"UPDATE /*+ TP-14 */ SAVINGACCOUNT SET BALANCE = BALANCE + ?
WHERE ACCOUNTID = 2",

"UPDATE /*+ TP-14 */ LOANTRANS SET STATUS="lent, LOANTRANS_TS="
WHERE ID=2;"

]

N -

[TP-15]

sql=[

"SELECT  /*+  TP-15  use das(LOANTRANS) index(LOANTRANS
idx_loantrans_1) */ id, APPLICANTID, duration, LOANTRANS TS FROM
LOANTRANS WHERE status="lent' order by LOANTRANS TS limit 1;",
"UPDATE /*+ TP-15 */ LOANTRANS SET delinquency=1, LOANTRANS TS="
WHERE id=?;"
]

[TP-16]

sql =[
"SELECT /*+ TP-16 */ balance from SAVINGACCOUNT WHERE ACCOUNTID

— 9.
*y 9
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- K " S . L

"UPDATE /*+ TP-16 */ SAVINGACCOUNT SET BALANCE = BALANCE - ?
WHERE ACCOUNTID = ?;",

"UPDATE /*+ TP-16 */ LOANTRANS SET status="repaid,LOANTRANS TS=?
WHERE id=?;"

]

[TP-17]

sql=|

"select /*+ TP-17 */ balance,isblocked from savingAccount where accountid = ?",
"select /*+ TP-17 */ balance,isblocked from checkingAccount where accountid
="

"UPDATE /*+ TP-17 */ SAVINGACCOUNT SET BALANCE = BALANCE - ?
WHERE ACCOUNTID = ?",

"update SRR TP 17 %/ checkmgAccount set balance o balance + ? where accountid

N -

] iy

[TP-18]

sql = [

"select /*+ TP-18 */ balance,isblocked from savingAccount where accountid = ?",
"select /*+ TP-18 */ balance,isblocked from checkingAccount where accountid
=

"update /*+ TP-18 */ checkingAccount set balance = balance - ? where accountid
= o

"UPDATE /*+ TP-18 */ SAVINGACCOUNT SET BALANCE = BALANCE + ?
WHERE ACCOUNTID = ?"

]

OLXP #4F
SQL iEf]

[AT-1]

sql =[

"SELECT  /*+  AT-1 BEGIN_OUTLINE DATA  FULL(@\"SELS$1\"
\"hy1500x2p\".\"savingaccount\"@\"SELS$1\")

OPTIMIZER FEATURES ENABLE('4.3.5.1') END _OUTLINE DATA  *
isblocked,balance FROM savingAccount WHERE accountID = ?",

"select /*+ AT-1 BEGIN OUTLINE DATA  LEADING(@\"SELS$I\"
(\"0\"@\"SELS$1\" \"s\"@\"SEL$1\")) USE NL(@\"SEL$1\" \"s\"@\"SEL$1\")

R E AR ey CMEAVE BAL IR 5 B R B R i e WERS: ZT022507187  F£27 7 %14 W
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INDEX(@\"SEL$1\" \"t\"@\"SEL$1\" \"transfer idx\") FULL(@\"SEL$I1\"
\"s\"@\"SELS$1\") USE_DAS(@\"SEL$1\" \"s\"@\"SELS$1\")
OPTIMIZER FEATURES ENABLE('4.3.5.1") END OUTLINE DATA  *

count(*) from transfer t, savingaccount s where t.targetid=? and s.isblocked=1
and t.sourceid = s.accountid;",

"UPDATE /*+  AT-1 BEGIN OUTLINE DATA  FULL(@\"UPDS$1\"
\"hy1500x2p\".\"savingaccount\"@\"UPDS$1\")

OPTIMIZER FEATURES ENABLE('4.3.5.1') = END OUTLINE DATA  *

savingAccount SET balance = balance - ? where accountID = ?",

"UPDATE /*+  AT-1 BEGIN _OUTLINE DATA  FULL(@\"UPDS$1\"
\"hy1500x2p\".\"savingaccount\"@\"UPD$1\")

OPTIMIZER FEATURES ENABLE('4.3.5.1'  END OUTLINE DATA  *

savingAccount SET balance = balance + ? where accountID = ?",

"INSERT / *+AT-1 */ INTO transfer(id,sourceID,tafgetID,amount,type,transfer_ts)

VALUES (0, 2,2,2,2,2)" L S
] 77 0 £
[AT-2]
sql =1

"SELECT /*+ AT-2  BEGIN OUTLINE DATA  FULL(@\"SELS$1\"
\"hy1500x2p\".\"checkingaccount\"@\"SEL$1\")

OPTIMIZER FEATURES ENABLE('4.3.5.1'Y) END OUTLINE DATA  *
isblocked,balance FROM checkingAccount WHERE accountID = ?",

"select /*+ AT-2 index(CH PRIMARY) BEGIN OUTLINE DATA

LEADING(@\"SEL$1\" (\"ch\"@\"SEL$1\" \"ca\"@\"SEL$1\"))
USE_NL(@\"SEL$1\" \"ca\"@\"SEL$1\") FULL(@\"SEL$1\" \"ch\"@\"SEL$1\")
FULL(@\"SEL$1\" \"ca\"@\"SEL$1\") USE_DAS(@\"SEL$1\"
\"ca\"@\"SEL$1\") OPTIMIZER FEATURES ENABLE('4.3.5.1')

END OUTLINE DATA */ count(*) from checking ch, checkingAccount ca
where ch.sourceid=? and ca.isblocked=1 and ch.targetid=ca.accountid;",
"UPDATE /*+ AT-2 BEGIN OUTLINE DATA  FULL(@\"UPD$I\"
\"hy1500x2p\".\"checkingaccount\"@\"UPD$1\")

OPTIMIZER FEATURES ENABLE('4.3.5.1'Y END OUTLINE DATA  *

checkingAccount SET balance = balance - ? where accountID = ?",
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"UPDATE /*+ AT-2 BEGIN OUTLINE DATA  FULL(@\"UPD$I1\"
\"hy1500x2p\".\"checkingaccount\"@\"UPD$1\")

OPTIMIZER FEATURES ENABLE('4.3.5.1") END OUTLINE DATA  *
checkingAccount SET balance = balance + ? where accountID = ?",

"INSERT /*+ AT-2 */ INTO checking VALUES (0, ?,?,2,2,7)"

]
[AT-3]
sql = [

"SELECT /*+ AT-3 */ isblocked FROM SavingAccount WHERE accountID = ?",
"""Select /*+ AT-3 */ (inbound.t_amount-outbound.t amount) as t amount from
(select sa.accountid as sid, sum(t.amount) as t amount from savingaccount sa,
transfer t :

i sa.accquntidZ? and sa;accduntid=t.éourceid ’

group by sid)~a$~0qtb9pnd, . e

(select / % AT—3 '*'/’ _,sg;accountid’aé sid, sum(t._am&iﬁt) as t amount from|
savingaccount sa, transfer til i

where sa.accountid=? and sa.accountid=t.targetid

group by sid) as inbound""",

"INSERT /*+ AT-3 */ INTO LOANTRANS VALUES(0, ?,7,2,2,2,2,2,7);",
"UPDATE /*+ AT-3 */ LoanApps SET status = 'accept',loanapps ts=? where id
=

" UPDATE /*+ AT-3 */ LoanApps SET status = 'reject',loanapps_ts=? where id = ?"

]

[AT-3.1]
sql = "select /*+ AT-3.1 */ tl.applicantid, tl.id, tl.loanapps ts, tl.duration from|
loanapps tl where tl.id >= cast(round(rand() * 902500404,0) as SIGNED) and

tl.status='under review' order BY tl.id limit 1;"

[AT-4]

sql =[
"select /*+ AT-4 */ count(distinct sa2.accountid) from transfer t, savingAccount sal,

savingAccount sa2, loantrans It where sal.accountid = ? and sal.accountid =
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t.targetid and t.sourceid = sa2.accountid and It.applicantid=sa2.accountid and
It.status="accept';",

"UPDATE /*+ AT-4 */ savingAccount SET balance = balance + ? where accountID
— 9.

"UPDATE /*+ AT-4 */ LoanTrans SET status = 'lent', contract timestamp=? where
d=72"

]

[AT-4.1]

sql ="""SELECT /*+ AT-4.1 */ applicantid, amount, id, loantrans_ts
FROM loantrans

where status='accept' LIMIT 1"""

[AT-5]

Sl AL _ LS
"SELECT /*+ A’P—'S'g"/ id FROM LoanTrans WHERE_ applicantID = ? and
date(contract_timestamp) + duration <.str;to_date('2'024-01—01‘,'%Y-%m—%d‘) and
status!="lent';", -

"UPDATE /*+ AT-5 */ LoanTrans SET delinquency=1 where id = ?"
]

[AT-5.1]
sql ="SELECT /*+ AT-5.1 */ applicantid FROM loantrans where status='lent!
LIMIT 1;"

[AT-6.1]

sql = "SELECT /*+ AT-6.1 parallel(8) */ applicantid FROM loantrans where
status="lent' and delinquency=1 LIMIT 1"

[AT-6]

sql =[
"SELECT /*+ AT-6 */ count(applicantid) FROM LoanTrans WHERE

date(contract timestamp) + duration + 365 < str to date('2024-01-
01','%Y-%m-%d") and applicantid=?;",

"UPDATE /*+ AT-6 */ savingaccount SET isBlocked =1 where accountID = ?;",
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"UPDATE /*+ AT-6 */ checkingaccount SET isBlocked = 1 where accountID = ?;"
]

[1Q-1]
sql="""select /*+ 1Q-1 parallel(1) */ t.transfer_ts, t.amount, c.custid, c.name from|
transfer t, customer ¢ where t.sourceid =?

and t.targetid = c.custid UNION select t.transfer ts, t.amount, c.custid, c.name
from transfer t, customer ¢
where t.targetid=? and t.sourceid=c.custid

order by transfer ts

Limit 10

oo ‘
-sql="""seleét-/’i‘+ I/Q\-2 parallel(1) =l‘-/‘jch.checking_ts'; ch.amount, co.companyid,
co.name st N s :

frbrh' checking ch, corhpany co

where ch.sourceid = ? and ch.targetid= co.companyid

UNION

select /*+ parallel(1) */ ch.checking_ts, ch.amount, co.companyid, co.name
from checking ch, company co

where ch.targetid=? and ch.sourceid= co.companyid

order by checking ts

Limit 10;"""

[1Q-3]
sql="""select /*+ IQ-3 parallel(1) */ co.name, cu.custid, cu.name, sa.isblocked,
ca.isblocked

from customer cu, company co, savingaccount sa, checkingaccount ca
where co.companyid = ? and cu.companyid= co.companyid

and sa.accountid=cu.custid and ca.accountid=cu.custid;"""

[1Q-4]
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sql="""(select/*+ 1Q-4 parallel(2) */ co.name, t.amount, t.transfer ts
from company co, transfer t

where t.sourceid = ? and t.type='invest' and

t.targetid= co.companyid)

UNION

(select /*+ parallel(2) */ cu.name, t.amount, t.transfer ts

from customer cu, transfer t

where t.sourceid =? and t.type="invest' and

t.targetid: cu. Custid);" nn

[1Q-5]

sql="""select /*+ 1Q-5 parallel(2) */ t. amount t. targetld co.name, cu.name
from loantrans It ‘.

- EreHs _]011’1 transfer t on lt apphcantld =¥ sourceld e i

Left join customer-eu On t. targetld—cu custld -
Left join company co on t targetld—co companyld

— {.mmn
EE 1’

where t.sourceid =? and It.delinquency

[1Q-5.1]
sql="SELECT /*+ 1Q-5.1 */ applicantid FROM loantrans LIMIT 1"

[1Q-6]
Sqlzmm

(select /*+ parallel(16) */ distinct(applicantid) as id, amount from loantrans It1

with abnormal_accounts as

where contract _timestamp is not null and date(contract timestamp) + duration <
str_to_date('2024-01-01",'%Y-%m-%4d') order by amount desc limit 100)

select /*+ use hash(la,lt2) parallel(16) */ aa.id, 1t2.amount, 1t2.loantrans ts,
1t2.status, la.loanapps_ts

from loantrans 1t2, loanapps la, abnormal accounts aa

where aa.id=It2.applicantid and la.id= It2.appid;"""

[fresh]

sql ="""select /*+ parallel(16) */ t.fresh_ts, t.transfer ts, t.amount, c.custid, c.name
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from transfer t, customer ¢
where t.targetid=? and t.targetid=c.custid and t.fresh_ts is not null

order by t.fresh ts DESC limit 1 """

[AppQueue]

sql = "select id,applicantid,amount,duration,status,loanapps ts from loanapps
where status=? limit 10000"

[TransQueue]

sql = "select id, applicantid, appid, amount, status, loantrans ts, duration,
contract_timestamp, delinquency from loantrans where status = ? limit 10000"
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2.2. MRS R
2.2.1. OLAP g N B [a]

SQL iER 75 Max (ms) |[Min (ms) | Avg (ms) [95% (ms) [99% C(ms)
AP Queryl 214.00 7.00 16.10 26.95 36.79
AP Query? 69.00 6.00 14.62 27.00 37.79
AP Query3 393.00 15.00 35.06 54.00 71.00
AP Query4 458.00 11.00 28.70 47.00 63.00
AP Query5 269.00 19.00 40.49 64.95 79.79
AP Query6 422100 | 1337.00 | 3299.73 3927.00 | 410937
AP Query7 515.00 26.00 54.55 74.00 94.79
AP Query8 351.00 68.00 157.29 211.00 235.58
APQuery9 | 473.00 | 1000 | 4025 | 7100 94.79

APQueryl0 | 31900 | 2000 | 5355 92.00 120.79
AP Queryl | 1041600 | 2682.00 | 544260 | 636285 | 6961.43.63
AP Queryl2: | 975800 | 5377.00 | 7159.84 | 8117.95 8484.48
AP Query13 118.00 | 11.00 2668 46.00 66.00

2.2.2. OLTP M M [A]

SQL ER)F 5 Max (ms) |Min (ms) | Avg (ms) [95% (ms) [99% (ms)
TP Transactionl 4428 0 42.16 189.00 249.00
TP Transaction2 4430 0 42.03 188.00 248.00
TP Transaction3 4428 0 42.19 189.00 249.00
TP Transaction4 4428 0 42.03 189.00 249.00
TP Transaction5 4431 0 45.30 194.00 254.00
TP Transaction6 4429 0 43.92 191.00 251.00
TP Transaction7 4445 1 48.75 190.00 250.00
TP Transaction8 4452 1 49.11 191.00 251.00
TP Transaction9 5808 0 269.56 893.00 1195.00

TP Transaction10 14706 20 384.58 1126.00 1462.00

TP Transactionl1 5823 1 269.02 891.00 1195.00

TP Transaction12 5300 2 238.66 712.00 786.00

TP Transaction13 4568 1 189.22 486.00 686.00
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SQL iEA)F 5 Max (ms) |Min (ms) | Avg (ms) |95% (ms) [99% (ms)

TP Transaction14 25683 1 152.32 412.00 531.00

TP Transaction15 123808 2 1547.92 6246.00 13427.00

TP Transactionl6 20848 0 107.20 312.00 605.00

TP Transaction17 4662 0 276.32 556.00 601.00

TP Transaction18 4587 0 276.31 556.00 600.00
2.2.3. OLXP W RZE ]

SQL B8] F 5 Max (ms) |Min (ms) | Avg (ms) [95% (ms) [99% C(ms)
Interavtive Queryl 175945.00 140830 149140.00 175945.00 175945.00
Interavtive Query2 1058 5 130.85 1058.00 1058.00
Interavtive Query3 112 28 52.00 112.00 112.00
Interavtive Query4 497 17 18318 | 497.00 497.00
Interavtive QueryS S S © 4333 | 247.00 247.00
Interavtive Query6 30'2'4.1"‘7 ,- 213996 265520.25 302‘417.00 302417.00

N 8391 0 7.86 10.00 25.00
Transactionl
Analytical 2537 0 6.39 7.00 17.00
Transaction2
Analytical
) 2613 1 9.24 10.90 15.00
Transaction3
Analytical
) 2822 3 7.79 9.00 13.00
Transaction4
Analytical
) 2368 1 12.54 32.00 53.00
Transaction5
Analytical 55876 3 1375924 | 4442700 | 48247.00
Transaction6
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HRERS S (J HRE16)

3. WRIE
3.1. . BHRE
il RS
CPU:
NAT:
G

: R6250H0

Hygon C86 7490 64 1%*2 2999MHz GEHLZLFE 256 #%)
1510GB
13TB (NVMe SSD)

B BAERS: RIS RS AR ERAE RS V10 (SP3)
W% : OceanBase V4
EFmREE (J BRE1 L‘)

A
& f CPU: I
W
A

WOQU Q750XF 2
Intel Xeon Gold 6448H 32OOMHZ R

SOBRS
7TB (NVMe SSD) |

B’ BERS: %E/T%Wmﬁﬂﬁ%%ﬁe1£%éﬁ V10 (SP3)
X T H: HyBench-EE V1.0
WX T E: HyBench-EE V1.0 (CSTC10245050)
P48 7 BE:  1000Mbps
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CREATE TABLE IF NOT EXISTS customer (

custlD int ,

companylID int,

gender varchar(6),

name varchar(15),

age int,

phone varchar(11),

province varchar(15),

city varchar(15),

loan_balance decimal(15,2),

saving_credit int, ' R i .
checki;rg_crédit int, '_: e _.::V : 7 A
loan_credit int, Fiedin, =2 RS
Isblocked inty: - s &
created date Date,
last update timestamp timestamp,

primary key(custid)

) partition by hash(custid) partitions 2

CREATE TABLE IF NOT EXISTS company (
companyID int PRIMARY KEY,

name varchar(100),

category varchar(100),

staff size int,

loan_balance decimal(15,2),

phone varchar(11),

province varchar(15),

city varchar(15),

saving_credit int,

checking_credit int,

loan_credit int,

Isblocked int,
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created date Date,
last update timestamp timestamp default current timestamp
) partition by hash(companyid) partitions 2
CREATE TABLE IF NOT EXISTS savingAccount (
accountID int PRIMARY KEY,
userID int,
balance decimal(15,2),
Isblocked int,
savingAccount ts timestamp default current timestamp
) partition by hash(accountid) partitions 2

CREATE TABLE IF NOT EXISTS  checkingAccount (

accountlD int PRIMARY KEY, _
userID int, - = % ' WL
balance decimal(15,2), /’" W =3 %
Isblocked int, [ B

checkingAccount ts timestamp
) partition by hash(accountid) partitions 2
create table if not exists transfer (
id bigint
sourceid int,
targetid int,
amount decimal(15,2),
type varchar(100),
transfer _ts timestamp default current timestamp,
fresh_ts timestamp default current timestamp,
primary key(sourceid,transfer _ts,id)
) partition by hash (sourceid) partitions 2
create table if not exists checking (
id int,
sourceid int,

targetid int,
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amount decimal(15,2),
type varchar(100),
checking ts timestamp default current timestamp,
primary key(sourceid,checking ts,id)
) partition by hash(sourceid) partitions 2
CREATE TABLE IF NOT EXISTS loanapps (
id int ,
applicantID int,
amount decimal(15,2),
duration int,
status varchar(12),
loanapps_ts timestamp. default current_timestamp, -
PRIMARY KEY(id) | '
) partition by hash(id) partitions 2
CREATE TABLE IFNOT EXISTS  loantrans (
id int ' '
applicantID int,
appID int,
amount decimal(15,2),
status varchar(12),
loantrans_ts timestamp,
duration int,
contract timestamp timestamp default current timestamp,
delinquency int,
PRIMARY KEY (id)
) partition by hash(id) partitions 2;

WA id

alter table checking modify id int auto increment;
alter table loanapps modify id int auto_increment;
alter table loantrans modify id int auto_increment;

alter table transfer modify id bigint auto_increment;

&
S
=
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CREATE /*+ parallel(200) */ INDEX idx company category companyid ON
company(category, companyid);

create /*+ parallel(200) */ index idx loanapps 1 on loanapps(status,id) global partition by
key(status) partitions 2;

CREATE /*+  parallel(200) */ INDEX idx loantrans applicantid status  ON
loantrans(applicantid, status) local,

CREATE /*+ parallel(200) */ INDEX idx company companyid name ON company ( name);

CREATE /*+ parallel(200) */ INDEX idx_transfer sourceid amount ON transfer (sourceid,
amount);

CREATE /*+ parallel(200) */ INDEX idx_checking sourceid amount ON checking (sourceid,
amount);

CREATE /*+ parallel(ZOO) */  INDEX  idx savingaccount userid balance = ON
savmgaccount(userld balance) SN | . T :

CREATE /*+ paralle}(ZOO) “*/ INDEX - idx_checkingaccount userid balance ON
checkingaccount(userid, balance) o £

CREATE /*+ parallel(200) */ INDEX 1dx loanapps apphcantld ts ON loanapps(applicantid,
loanapps_ts);

CREATE /*+ parallel(200) */ INDEX idx loantrans appid ON loantrans(appid);

create /*+ parallel(200) */ index idx checking 2 on checking(targetid) global partition by
hash(targetid) partitions 2;

create /*+ parallel(200) */ index idx customer 1 on customer(companyid) global global
partition by hash(companyid) partitions 2;

create /*+ parallel(200) */ index idx loanapps on loanapps(applicantID) global partition by
hash(applicantID) partitions 2;

create /*+ parallel(200) */ index idx_loantrans 1 on
LOANTRANS(status, LOANTRANS TS,delinquency) storing
(id,applicantid,duration,amount,loantrans_ts) local;

create /*+ parallel(200) */ index transfer idx on transfer(targetid) global partition by
hash(targetid) partitions 2;
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