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A New Benchmark for Object-relational DBMSs
Sung-Jin Kim'- Sang-Ho Lee'

ABSTRACT

This paper presents a new benchmark for object-relational database systems, which are regarded as the next-generation
database system. This benchmark has been developed to evaluate system performance peculiar to object-relational database
systems. The design philosophy, test databases, and test queries of the benchmark are presented. This benchmark features
scaleability, use of a synthesized database only, and a query-oriented evaluation. We have implemented this benchmark with
two commercial object-relational database systems and the experimental results are also reported.
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5 B3 Y

B =FdA ST AAN-BAY dojeto]a Alx
98 A MEE A% H7 WHE & WArag
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FoulAntae AA-#AY dejgue] 28 A% A
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g dlojeluiol A A HolgHo]AE ALE5HA|
21, 98 21& TEEA ddd ez HAB(sy-
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= AAAY BA Eol dojg EAE dhgivie 3
A& M2 lov AE dojetdol2z2A thE 2
2 F /M 9HE 7HY AA, AlY diolebdol e
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¥ 5 JEE P AgAE AgEad de §4
e dioleidol~ A7|E AT W7 Al v
F glomz HAA Y& dolehdolx Axd A%
37t A9g d& + Uk

Qe x 72 Adx o] 7Hee AR L do]
Elgoj 2 Al2®lo] wa} zpolrh gk & wiXwiae
dldix Aol gloid AgE Fx gon, AEx)
7bed Be Jd928 AAse e 38T ok
bkt Qe 2g APete A=A B F£ H7t
(evaluation, credit)® F7] $igolch

2 ol AFYE 2 DBMSY E¥olv rlgd
9} zpolo g8 A FHe] E + oy, 71
o AgAy dojeisle]~ Z2awr}t &§ T8
QA DBMS7t AgstA ¥ 715 FEEE A
£ Fgax e & DBMSAA AFEE s
2 §3d HrtE: FY@r) ol B 7lvHe AT
o & 45 YHUEE HFE Al&adedA B
B gGrig F7] Aot

2 dxolady A5 3@rte 3L Ay 4 2
Aol tE o AR BANM A2 g7 A
oz F) &9 A £3& 10W = H(cold run)
S wEsle Mg PHFoz frh F= Hold Ao W
8 3 A W (buffer)7t HlPA b Zoj 584
4L WA g AL TE 2 fdAuas 7
A7 89 7t 2oz QPMlqueries per minute)d
P/QPM(price per QPM)< 2%t QPM P/QPM
& B3 298 5 JdE A 5o £9 74 7+ A
£ A Fof U vlE& E£Ih QPMS 4% 7
o] A0 g 9d FAZ st AAY oG 7 AlAd]
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ot & So, Wy AFE= AUAL HFEA da
278 e RoAY EH B HEE Hag @
ot P/QPM2 u]4-& nz3te] QPM AAE A8t
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ojgl AEZEJojd 28" RE u&E Edrh
P/QPME AR A AFeARE e TFs
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22 AlE Hjo|Eo] & AT|DIRt QAAH
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Alg dojepioj2e] 27uteh d2RAE (2™ 1)

B e duEQ digty 3L 24y (29
oA dutEe FHARPE A2E27 e S

el o, F& A9 AAAHE Axy2rl e
P2 vehdg 2928 Yedie Ax4EL 2
£ olg, B2 &4, 7 §49 ArYer Y
gtk 4 Fd 2N LEe] e 4L I &4&
oujgity, dukAQd AL A& FA(inheritance re-
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A(reference relationship)& Webdch £ wx|wlae]
AlY deleslolzds F 17709 Y27t glen,
A& gol 7011, 4709 F(hop)E 7HATh

Fa% d2rd2e ¥ thg3 2t Person
B29 SSN &£42 F 7] §402 FEHA ge
o k& 7HHoh SSN £4& 9x1E]e] BAIEA ¢
9 % A EAde P g JEhH UrF
A2l BAEe 82 e fU% gog #ddn
929 name $A4& 270k o] BE FH27} 7}
AR YE F422 FAY g& ze 2048 4G
o] Zolt}. city, state $4L 77 1% 10%9
B F¥(key average distribution)& ZEth
Eol, city £4%E AE & 10009 gol &
¥ (uniform distributiom) = o] §le1, §A &9 @S
Aoz &o AY ofH(exact match) A& & 7
A A 1% Az"2rt Fe 23g TEEPO
age 54L& SAHLE 2004 607449 gL 7MY

1220 1%E 609 & ZEE dth zip $42S
0%-E 99997tA e} &2#& RETh gender £42 &
Aoz M FE 7HAH, 50%8 7] 34 £X&
Bt}

Student E2 29| courseTaken &4 1-2074¢] €
2 JA5E 7HAE AEE dole dejoln, U4
9] A7l HulelEo|t} Graduate F#2~9] course-
Taken A& 201-250719 €4 A+E /A= J¥
& dlolel Yejolw, Y4 shtel A7E Supe]Eoln,
ARY 499 94z B¥ =¢ Fdo 2A-AA
Adgg 238 5 J=F AHITh
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9] departmentld 448 FAxIH7] dF A 7lolch
Generic ADT A 8& 93 A RY o2 Professor &
29| rank_t, c_project_t A5 ¥, Ra =& time t,
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Person
e ) College
state char(2) .
ciy e e chatst
= i o ios
s chal | ey
Departpent "
departmentld integer
name char(20}
ofCollege char(20)
Student _ Employee /lifm’m . e Coune)
major integer worksln  ref(Department)
courseTaken  sef(varchar{20)) ; method Couse
rate integer X imieger
nx char(20)
credit integer
Staff Profi of Department
advisor ref(I;rofessor) status  integer rank : rant 1 sections ' csga("(‘zfl()gmms))
currentProject c_pr‘oje‘.tt
counselTime time_t N
[ Internal External
|insumnchee numeric(7,2) ] company varchar(30)
Section
sectionld integer
Fulltime name char(20)
intracer reipetessor)
scholarship  integer
| Ta A Ra
I sectionNo _ integer I currentProject c_project_t
pastProject p_project_t
meetingStartTime  time_{
meetingEndTime time_t
(38 1) Al dioleojA A7)a}

E dAvtas &4 248 §3) Xz g3y TREE, & 28709 Aog Aged Fuz &
S AFdch 4 Qa(scale factor, SF)E AR-&217} A7 AA-BAY doletdlo]AE 93 FZEd
ANE dolgtdlel2~s Fad wel AP mAvE 4 SQL gloje wAsch Zt o= Me4 7%(de-
Y 5 gEZ dd 7R go|euo s iz= scription)# A A A& dlo|elwo]x AlAEoA ALE
<E >3 Zon At g% 948 539 Jx HE SQLE 7|wteg sto] mg@sic)
dae AGE 238 + A0 #3 AsE: 243

setatA) fon Ad

e Heeu

CE 1) A8 CiojEMIO|A QIARA

Class Instance Class Instance

Student 100,000 * SF Professor 30,000 * SF
Graduate 60,000 * SF External 40000 * SF
Department 50 * SF Fulltime 20000 * SF

College 100 * SF Parttime 10,000 * SF

Section 60000 * SF Ta 50,000 * SF

Course 30,000 * SF Ra 50,000 = SF
3. Ald3Ee
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44732 ORDBMSHA Algstes 3 EXZ s
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& ARA Ql-17 Z& AF}E whgksit} o) = 7
2o B Adx Alge] T
Q1-1 ¢ 4~ AHE wx gty
7} 12000005091 Abske) o], E, =4, $HWE,
o], A& P}
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only(Graduate)
where SSN = '120000050’;

Ql-2 = AF A A EE AYE Fol F
HE7E 12000005020 AHEY ol §, E, EAl, $HAE,
tho], Adg FAF

Select name, state, city, zip, age, gender from

Person

where SSN = '120000050;

32 x| oto|clOID)

ORDBMS9| A& OODBMSS} whit7ix|z2 g~y
Axg 2o gdtd AdE £ & A/8 OID(Object
M715& AFed. 2 AAES ODe AA-BAY
dojetdo] 2= Al2®e HyHA 7Folth. Q2-13%
Q2-2& e OIDE F&3t= Fds 0D e
F&3= 29 A& AgE
Q21 B9 OD #&: 937} 1082 goel g
OIDE AA4#rt.

Select chairperson from Department where

departmentld = 10;

Q2-2 OD AY 5% :Wast 1082 oA AFs}
* BEE9 ODDE Adg

Select offers from Department

where departmentld = 10;

33 =¢2lJoin)

ORDBMSH|A¢] z1& 7]#9 RDBMSAA &
47 OODBMSHl A8 E4E& 25 743 ok 7]&
RDBMSS %93 zolde 2 AZ 72 g
Z9l dXolt} Q3-1, Q3-2, Q3-3& AHul g me A
o8 ANy

Q3-1 AM =74 g €492 AF =A: 74 Ay
AT Bt olF& HAUT
Select SSN, d.name from Department d, Student
where departmentld = major;
Q3-2 A4 =4 de ¥4 AF 2AU% A=HE):
city?s BAel Abz A9 SAWESH e olFE
At
Select SSN, d.name from Department d, Student

where departmentld = major and city = 'city25’;

Q3-3 A4 23 e U2 A% 2A(10% AHE):
S5 Eol Abe se] AW s e ojFE HY
¥},
Select SSN, dname from Department d, Student
where departmentld = major and state = 'S5’;

34 3t=(Reference)

ORDBMSE U € E#H2& #2¥ £ U= =4
(domain)g& £A49Z 71F 4 vk o] A% &7 <l
20248 37] 989 OIDE AMEEt) AlE dHojely
olzeld FAHE FZ BAE 2-F(Q2-hop)d Iz #
AgE AP ## e FRE MR UH 4,
Q4-2. 4-3, Q44 12 A9 FHx @A dsd
247] 1%, 10%9] A8 && 7MAEE g A
4e& Agder

Q4-1 1-F F2(1% HHAE) ity ZAl) Abe Ta
o FRIMset dstn e Hao ojF& HA%I
Select SSN, worksIn->name from Ta
where city = ‘city50’;

Q4-2 1-F #=x(10% A€g):S5 =9 AHe Tay F
s dan de FHY ol ANt

Select SSN, worksIn->name from Ta

where state = 'S5’}

Q4-3 2-F Ax(1% A4E):citydd BAl9l Abe Ta
o Fuivlsel Y4ty U= gFe ¥ o)L A
g},
Select SSN, worksIn—>chairperson->name from
Ta where city = 'city50’;

Q-4 2-F F2(10% AHE): S5 =9 A= Tad F

Uzet gt e e g o|§& HA3

Select SSN, worksIn->chairperson->name from Ta
where state = 'Sb’;

35 &eHSet)

ORDBMS¥: RDBMSHAM 38 ¢+ Y AR
e Az Ak Y A2 F(set), AT
(multiset), Bl2E(ist)e] A 7HNZ EFE & 9oH,
2 xvas 4289 FEE 5434 9= AY
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& AT Age 2d me 2 483 o 3
oz Yok 2 AFE H2 138 Ad 20749 €
A A58 ZE A, W AL AL W01ARH
Au 250709 A4E 2= Aol

DBMSH|H Ag A2de A% wEe A F 7
Az udg d-#in-lne) Y7oz ByAE
R M AR wAe A% A45S Bdder 27
@ B4 de dolg £43% ¥ Mg A
ot} olelg WAL e Rael A4E AW AR
A felait. F @A BNL P 4252 59
9 sz Agsd, 4% Aael 9 AHHA g2
2 He8d gou, Yasel wae Fz: FANE
olgdled 2eA M BAL AFsE WAl olg
$ wAe Age 9450 BE AP £ Q4o
A8, WA, A 5ol wWwd Ao Aok

A% A7 49z & 448 BT olF Q529
Q54 50% AHUee 2E Ad2A 49 Hye
2 789 A2"d By UL HrlE FEE 479
At Q5-1% Q5-3¢ 10%9) Aeee 2: dejzA
ARG B ddxel THol A5 Aagol
uy e 978 %7 Askd AAHAT

QK1 & JE(10% AdE) : #5 ‘sagaa'E 74 7
R gAgtie] FUHIE FY%r
Select SSN, name, state, city, zip, age, gender
from only(Student)
where courseTaken 2 {'saaaa'};
Q-2 & FEG0% HHE): FE ‘gagaa, ‘haaad’,
‘laaaa’, ‘jamaa’, ‘kaaaa'® 7Y SR SAETY F7
H3E, olE, &, BA, $HWSE, vo], 4EE At
Select SSN, name, state, city, zip, age, gender
from only(Student)
where courseTaken=2{'gaaaa’,’haaaa’,.., 'kaaaa’};
Q5-3 o HE10% HeE) : HE febaa'® T4 N
St ETY FUWE, o, &, =, $UHE 4
o], A& At
Select SSN, name, state, city, zip, age, gender
from only(Graduate)
where courseTaken 2 {'febaa’}
Q54 ol AFE0% MHE): #E ‘gheaa, ‘hbcaa’,

‘ibcaa’, ‘jbcaa’, ‘accaa’, ‘becaa’, ‘cccaa’, ‘decaa’, ‘eccaa’,

feccaa' & T4 dEHAAETY FRWE, oF,
XA, UG, o], AEE HAgh
Select SSN, name, state, city, zip, age, gender
from only(Graduate)
where courseTaken =2
{’gbcaa’, ‘hbcaa’, .., 'fccaa’};

36 Hl2=(Method)

ORDBMSel A AQsle W4ZE 24 DBMS =HA
Hog AFste WA &5 AEA7E Y Aoty
Agste AR Ao WAER FEE B odAn
ae #AY doleto]2d A X YstA] s AMER
o wlA=E Agd 4, 2 gxvias w149
o BF& AstE sdary HWA=E Aot Em-
ployee E#|2ol tha} AYHE salary HAEs 2E
&9 FHad &g @A Ho, AL ofg
zo

salary = rate ¥ SALARYCONSTANT

A7Ae] AMEEE W4E AMBEY ratet Em-
ployee S# 20X Aol@ £Ado]i, SALARYCONS-
TANTE A<olth oW Ta Ed2E &L salary
HA=g AgshAl @3, Y2 AAgAM R
salary W28 AHE P
salary = (basesalary * (age | AGELEVEL)) BASBSALARYRATE

+ cetl (SALARYCONSTANTTA» hoursPerweek) * rate)
— floorV insuranceFee+ basesalary* INSURANCERATE)

47142 Ta EH2A AMEHE salary HAiEo]
t}, Ta €4 Employee S 29 salary HAZE
&Y salary WA= i3 2¥ 29 (overloading)
gozs Aol AT nF9 HAEEE ARSI
Agd WEg durd dEARE A Fse Wege
Aol HEF basesalary ®FE AYEH AR
NEsle WEe Ta 4271 71X Qe 4]
t} basesalaryt 7]12F2oZA ool weh 200,00000
A 300,000 Akele] & FRdth Q6-1, Q6-2, Q6-3
2 Mz tig wa A F& do HHVE H
a-il=)

Q6-1 ©Y S~ oAE: o] dRlelm gFel
250000001 @& Ta%9 FUW3E, o), &, =4, $4
W3, o], AEE HA
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Select SSN, name, state, city, zip, age from
only(Ta)
where gender = ‘M’ and salary(Ta) >= 2500000,

Q6-2 “Select” TFEIMS v FH2 va=: Add
o] dAY TaETe] FuWE, 0§ &, =4, +3d
F, Jo|, 4d, 4F& AN

Select SSN, name, state, city, zip, age, salary(Ta)

from only(Ta)

where gender = ‘M5

Q6-3 2 A2 vi= ol 25000000 HiL, A
o] FAel RE AYEY FUMIB, oF &, =/,
SHNF yo|, JEE ZAFT.
Select SSN, name, state, city, zip, age, gender
from Employee
where salary(Employee) >= 2500000 and gender =
™'

37 ¢ 4HxHOperator)

AA-2AE doleHo|2E AMSA o ANAE
Aok 7). £F, AA-AAF deojepdojxe
Agat Je ANz B4 nEd Ao A AY
o] 7bsdtedol ¥k B fiNuiadHe A4 A4
A2A << >>'E At <<g LEF R
A7t 9% HdaAEdg & 9 F g s,
S>E 92 ydazrt 2EF mdddEd € o
B gre wgale diRtelth Q7-1, Q7-2, Q732
WA @z, ALERE Ao Qabal, AbgAt e At
o g 9 FH7E AP £ 1% HHER
gt AMEAR e @dtAte] g AdA Ao
e A2dd ¥ U g § § U=E A
=t
Q7-1~Q7-3(1% A=) : Yo|7} 60 oj4Fel Ta&T
FUlWE ol§, &, B4, $HHE, AEE HAY
Q7-1: W Az

Select SSN, name, state, city, zip, gender from

only(Ta) where age >= 60;

Q7-2: AHEAR Ao dA
Select SSN, name, state, city, zip, gender from
only(Ta) where age >> 60;

Q7-3: Q729 B AR
Select SSN, name, state, city, zip, gender from
only(Ta) where 60 << age;

38 & EY(Fattening)

ORDBMSoA¢] Wi T2y dojz 249X
AY SQLE 22 & gith WA=7 SQLE R4 H
A= Ao HH3 SANN WA=gE THY AY
A9 #H5r sbesh7), WAsst C Aost &
Z2a9 dojzut Ao A5 e A93HA 4
o A4gE & 5 gk

QB-1& EYEo] 7t5H Az Bt e F
718 FLE AAHNY. Q8-19 Al4¥ malegrad-
uate()x SQLUoIA F4d ROZA Graduate &
zold 2E @A dEd4e wEss dasort
malegraduate)E& SQLEZ HE3hH olale} ok

Select * from only(Graduate) where gender = ‘M’;

wof AGAY A AHBH AFTiE, SN &4
o e A¥x A4 $AMse Ql-19) Fske v
@ %Al 229 Aol

Q8-1 @Y FHzel tig BF He FHEY :4¥
o] @rtolam FUWMEI} 1200000500 AHEY] g, &,
A, $EEE, vo), 48 A4

Select name, state, city, zip, age, gender from

malegraduate()

where SSN = '120000050";

39 2 9KGeneric) ADT

DBMSAIA AZste AR¥e UF ARH(AAE &
o], integer, char, date 5)% ADT A&%e] ich Wi
3 g% DBMSHA 7EHez AFse A
ojth, DBMSE W A&Fel sl WA AR 72
£ ZAszn old WE diE go] AFEH ADT
AP AR ¥ Ui T2 Hdd ARYo
t}. DBMSE ADT A83e Wy 72 o83t &
Fog AMEAlE ADT A2 HIEE 4+ de d
g AFereiof o}

ADT A2dge& 9 AEH(atomic type) ADTS
28 &Y (composite type) ADTE TEET @Y
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A8d ADTE 99 Zatomic value)& & A83¥
olth. & &0, AF &40 weight t S Y =
2% ADT=Z AHoHW, shte] AxE27t FFo] &
dEeg JMe #e 24 e B 4y
ADTE sht ofde gt& 7Hd 5= e Audolrh
A8 B9, T4 4o address_t FEF o2 Aoy
i address_t7} nation, state, street, zip®] 47) 2o
2 7Y B 483 ADTo|W, shbe) Sagirs
Fao EHAFPSEA ‘Fhonation, ‘Fiustate, ‘Fi
street’, 'Fhzips HI 409 #E 7HAT address_t
AYL WA C/Cr+eolol A structet Zo] MAE}.
address_t AIEHOZ AHog £48 7 Jro R
< A3 Hatag)E B E gl

AE doletHo] = 27)nlel ] B A5¥ ADTE
£ cproject_t AR pproject t ARHo] Ut
c projectt A58 iy R0z FAAG 4 §
59 o]E2 projectld, projectName, projectStartDate,
projectEndDatec] . #59 gy WP A8l
integer, char(20), date, date® A€t} p_project_t
AR dFY AP Aoz 2L A5 FF
< 98 A 74k 9 &Y ADTE%E rank_t A
534 timet AE¥e] vk Professor F2 9
rank_t AEHE WF A8 char(G)9} Zr}. time_t
Az E A7 doletE AAE) 98 Hojd A8
oty time_t HBHL At Bo] F AHE ¥F
st 0A] ORF-E 234 5087119 H9E ARE +
gtk Algtsh He HuE c:’ BAR FREU. DBMS
= time_tell t§ W¥ F2E 42 EIE o)F v

1 98 /O 1_4‘}7(}9} AN FhA Y HlE AR,
= %, {0, 2, )7 Ao of #}

B Lg]]z]t!}ﬁ— ADT AE& 4% 1A slHzg g
Akgte}, stElmE] 9= ADTY i o4 =A Ao
7t 2] 102 ADTO it @& A4 Ao, stgag
112 ADTY Wi =l Foolr}, Zhzhe] sle|ma]dl
 Bd As¥ ADTS % X8 ADTA g Al
§e ¥l
Q9-1 9 A8H ADT H2(1% A98): g9 &
8 Aol 2F 24 30%¢ Ra9 FHIHE, o5, X,
EAL SHUE, o], AEE H A

Select SSN, name, state, city, zip, age, gender

from Ra
where meetingEndTime = '14 : 30’;

Q-2 2% A8 ADT F2 (1% Adg): A4 2
g5 “ilﬂ‘f«l HE7h 102 25 FHIWE, o
& E EA, $HHE, o], Ade P,

Select SSN, name, state, city, zip, age, gender

from Professor

where currentProject.projectld = 10;

Q9-2914 projectld= 8§ A58 ADTY A ¢ 1
zolgelth. QI0-1% QI0-2914 AL EE  elapsed-
Time() J4AE time t AEHY F Q452 e} =
o2 AlZke] ztolE wHEHET). QI0-2¢14 2] project-
Term() HAAHE c_project_t AEF Y QAFE o}
c_project_t AFE¥ 319 projectStartDate, project-
EndDate 9= 49 zolg H4¥og wrgdo}

QI0-1 @Y &3 ADTY gk A4k : 5o Aj7ke] 1
AlZE o]8kQl Ra9l F9IW3, o8, &, £4A], $HHE
o], S Hag,
Select SSN, name, state, city, zip, age, gender
from Ra
where elapsedTime(meetingStartTime,
meetingEndTime) <= 1;

Select SSN, name, state, city, zip, age, gender
from Professor

where projectTerm(currentProject) <= 365;

Qll-1 & A&¥ ADTel Wi £9 : w59 4gA
23} Radl 39) € Azbo] Z& D49} Rae) o]EE
2z G,

Select p.name, r.name from Professor p, Ra r

where p.counselTime = r.meetingEndTime;

QU-2 2% 8% ADTel vig 9 @ssl s
T2AE W59 Radl WA ZzAEs Ws} e @
#% Ra®l o5& 47 @y,
Select p.name, r.name from Professor p, Ra r
where p.currentProject.projectld =

r.currentProject.projectld;
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2 s 7 E3E 44 A2de 45 Hu
7} obyel, B WAulAY A A (feasibility)& 3
Aolty, Aol AL&¥ DBMSY AFHFL o off
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g 7Y ER oud Sax wA 448 F ge
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27wt @ AxEA AHL X9 YA AT
t 43 29(buk loading) 71%5& ol &3ttt 4,
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Aok o2y wdule dolele dAT HAL 7H
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g X9 YoM AFste Zzte 7RI AHEEA
o A4 dlojgE F 7] $44 Wi LEATLR

AE=ol gtk £ o)E dlojEER B WA ntAd
A AN O A%zdE 2 AFAINEE 4
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7h Qe FxHE E¥ad dxdx AT Fxd
£ Fd29 d2g2 AFd vzt Ao e 42
city$4 € H diolele 10%9 7] HE £XE A
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Ae At WARE A4l oizz & AFs
ETE ML o, ol o83 dHolgg A4
Arh

7t 2¥92% char(200¢] name $4& 72 ok
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49 dod EALE 7AHS g5 e ofa

.71 A9} wlelelE name £A4°1 tia Ak

BEL A8Me FY29 sort HHs AHEHU
name A dis] AHE dolgle F 9 £Ad o
A FA9E Mol AAE 7HHn oJFA 4
dolele X9 Yol HA=A

S-2E Ag delewel e ths] 2 DBMSIA A
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dojetulol o] RE &X3 where BolA dF®
£489 zFoz JAHAD SEE X9 YAA A
A&t 7159 Az wel AEY, AR A9 Wi
=, ADTOl d8iME A2 A3t 82
(cluster) 9129} Zal4 AF Add27t 7H58 B4
A= o]& AEdle ¥ A (range query)st 8~
A% T2 tF HAo] FI=E 3k

A5 Hrte &4 ask 12 239D $F AT
9 2L Y2 AFse gettimeofday #5E
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T X 27
49 31 103 80
z o [ 4932 16 62
4933 B B9
A9 41 X 67
2 2 | 2942 X 319
49 43 X 77
39 44 X 33
39 51 X %0
4y | 3452 X 1%9
29 53 X 25080
49 54 X 7637
39 6.1 578 1018
Wiz | A9 62 538 509
49 63 1164 Memory Leak
49 71 X X
Axxt A9 7-2 X X
A9 7-3 X X
FHEY | 3981 X X
RECEE 105 X
s 3
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