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ABSTRACT

The main memory database systems (MMDBMS) efficiently supports various database applications that require
high performance since it employs main memory rather than disk as a primary storage. Recently, it has been
increased needs that have the fast data processing as well as the efficient modeling of application requiring for a
complicated structure, and conformity to applications that need the strict data consistency. In MMDBMS, because
all the data is located in the main memory, it can support the usable expression methods of data satisfying their
needs without performance overhead. The method has the operation to manipulate the data and the constraint
such as referential integrity in more detail. The data model consists of this methods is an essential component to
decide the expression power of DBMS.

In this paper, we discuss about various requests to provide the communication services and propose the data
model that support it. The mainly discussed issues are 1) definition of the relationship between tables using the
pointer, 2) navigation-of the data using the relationship, 3) support of the referential integrity for pointer, 4)
support of the uniform processing time for the join, 5) support of the object-oriented concepts, and 6) sharing of
an index on multi-tables. We discuss the pointer-based data model that designed to include these issues to

efficiently support complicated application environments.
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7o), &8 9139 "ol e}y FA A T
Ade 4 359 BRAEE Folu, Fe] A A
Aol g ElYY AMEE HHs} Fo &0
25 AgabdA 2ol §E84%0E Ml #FEES A
T8 4 JoH24]). 53], AR AR 1§ ¥
2 Aol ARRE S5 YrH4.8HNA ).
E 4.1 doJg Elg]

(Z% 99 2= byte 7))

FA¥ int(4), smallint(2)
e %‘-‘?j“é‘l range(1,2,4)

Ay float(4), double(8)

B2/ EA4EE |char(l), varchar(n)
o|xy byte(n), bit(1,2,4)
A oid_ref(8), oid_set(8)
238 Array of 7|3
Pvd ZA8 c(:é()ir(S),met(S),macaddr

AHEARE olBE ARSEl FEe] US| 7H
F e Au(RHe #Hek FAE Fogth ol
Aeold "eo] e RE AHE _sysAttributeol
HA9r) 948 9], _sysAttribute?] type_olE
AHERE Ao Hee] B AH(int2hd DB_IN
T)E, size_t ¥=9 EHA Z7|intebd )&
zbet), B3]l array s 71E3E HEESte] A9
3t1, HAHindex)E °]83l 4] A9 dlolH
d HIE ¢ JALE Ak olox T8
AAA 25 AME3hE dlolH Etfl(data type)EX
0|83} IPv4 F43L AFst Ut} IPv4 ES]
& Adgoan =A S8 TZIPL [Pvd Hlo]
B2 dEe) B ¥ glo] deojeuojzd] niz
A § gleow, EF dlojeo|2dg X FEE I
Pv4 dlo|HE 94 Hxe] ®ig glo] Otz A
& 4 ql) "y, 1Pv4 ERIS A8k Fevh,
IPv4 dlojelE do|gHlo|2d] ¥ 7Fad dloly
(BAg #o)z W & AREY, oA 329
EAEe [Pv4 HolEl2 HES chgoof AHEE
4= itk o]E3 M AL A dlolE
waate], Aol g eWsl=2 A5 HEEY
[25]8 HAXNL F Aok FULE, [Pv4st BHEsA
A AgEE 24 gesre AFer, &%

3) IPv6 43 F7le €A JdF
4) TPv49] 79 network(), broadcast(), host(),
masklen(), netmask() &

MMDBMSZ7He]
Po] Bawg a7 2d 5 ke FHol Atk

olgjgt "rol meloz FAHE FELS Tachy
on®] AHFog Z713lE selfOID, inverseOID 2
=g ¥l g 22 72 9tk

[ selfoip] inverse0D | field, | [fietd,

SetRoot Setinst

=t

3% 42 FE9] 32 % OID_SET d=9] T2

o

selfOID B=E {FE ANE {FdshA 7238171
93 ARE zreth o] AHroe FEo] EAshs
dez F22 I ST F of" {FE tlo]
X8t Qe WEaE F2471 addrolBhd, tl.selfO
ID = <addr,serial>©] ®t} o|u, addr =23
ol Mimg Fae opis, FFo| EAlske EF |
(B2 AF Fal ATEA ¥AE F Je=
2y} B2 AFoAg Addl HA #AA ITAe
2 o2 =& Faolth wWEA, A2ge]
AFFE T, addrile 52 W3E B3 A=
& B2 Fxe ouMoz AARE HI=EAH
vra F2)E A dE 7 A H(dire
ct access)o] 7Vs3itt T3 serial 54 addr
o sl #u3 oz ATt 2 23, <addrs
erial>2 AAE AdAe AlzgoA #FddtA =
o). ojol uwha} t19] kAl Fofl FUF F24 addrof
t27F AT s 129 11 TEZ F Sl
1.selfOID.serial # t2.selfOID.serial), AHEAZ5-
B 2Rg s AHg $AEE JX(dE &

W, ojul AAE AdAE FIl gasEs A
2o)E WA £ otk ol [211%0] AR

<38 e FE A 22 AFREUd 42 A
she A g, AHAPE AdEAE dolHzE
9E 5 A 7] 98l wk=A gasit

inverseOID¥ OID_REF/SETS AM&-8le <

P

op

o] opd WAl M4E W, ANS AYHE o

& EE REZ9 Auxg 7Rk ofF, dF FE
AR AS FER3he e BEE FES 4%
, g BANE A AREETH4.480A
Avd). ol inverseOID IE=i= tvigo AHAE
Egslajor gl ¢ 49 AFze] FF b

2

2
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Y22 SetRoot9} SetlnstE A28kt SetRoot
¥ OID_SET ¥z fxjd AR/ mEA g49
g drge HIo gk A AE I
t}. 7} Setlnst® OID_SET #x=7} §Alsjo}F 3=
2 FE9 HEAE gk ole FHL OI
D_SET ¥=9] 7ddx otz #g3h

4.2 AYXIE ABT HoIEES 2N o

glo] &7t #AAMolE} g 7} Hlo|Ed| 4&F
FEEY 7 dig @AE sy, BAe
a4 Hgde] Feg B Axsidc
B}l 2Ado® FAE E 41004 B ¥
doo) Moo Aydn;

FAY HFA4L OID_REF/SET EE AHes)
SIHE ln m:l, nm¥# Zeo] dgHE Y FE
9] BWFE AP, o7)dlA 1112 45 EH%H

&l HP‘:’\] & RS FAEe Aoitk W
Ao opubebgdsl ThbeRdol glow opuaRAo)

Flinverse W& AHESl] T FZo] XMz
B REQ AEAE sHHeEM, de AH HT
& = 9SS 9ttt Tachyon< [5, 6, 18153}
= 23, SQLYA AH OIDo 3 inverseE |
Agta, AReA 2H AYEH=E G

B} FAFeZ Mislr] 93, HolE Rl, R2
o s, I'no] thedat PRI REE o3
oS 8 duual

create class R1 (

alrp1 OID_SET R2
)
create class R2 (
alge OID_REF inverse Rl.alg

);

A AelelA RIW alp@ R29) alge= 1in9 #
AQE EB3Y, ol 2 RiYY ow
< R29 U FE 43 98348 N = dS
£ 9ujgit}t. 3} jnverse 7]1$=+= RldA4 R2&E
9] H(tlmERIClZ & W, tlrpialp 22)A, R2
9] tlpeZt S AR tirng 7RIIIES B4
3 ARolt). o]E ¥} R29X R1oRe Ax% 7}
3}t

olgjgt AHYE fx|aloof ke Alx¥] FlELR
4 AeiE ARzl HelE Rl, R2: viekeo)
= _sysClasses® FE&Z, ol&9 H=EL v
olE _sysAttributes] #A#ck = _sysClasses

1"

i‘ioﬂ:rlr

7= tlm
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= { R1, R2 }, _sysAttribute = { algi, alg: }7}
EA8k, Z+z}, Rl.clsAttributes_ = { alm | R
2.clsAttributes_ = { alge 17} & Zolth o] B4
of i3, algicls_ = Rl, alrecls_ = R27} ®ch

a3 4.3 e dAX (1) 7E

olaf, FAA AYA, alpe o R2 FZE
o HEg &+ U=E Y=Yy, ol wet almp
ointCls_ = R2, alpitype_ = OID_SET o2 AA
g Aolv} 3, "E alpE alm 9 inverse® A
ojatged, almell W3, &= inverse T=
HolB8& Al2¥ FlElZT3oX algapointCls_ = R
1, algeattlnverse_ = algp& E3) Iekd 4 9l
ok olEgt A" JEHiE A FEA s
HAHAHE AFREY & 59, tlglalr = tlrisel
fOID9} Z& 4AE A 3oy, tlmE  almip
ointCls_ = { R2 }o|B.ZE, o]§ &&3tx] &=rh
o|¢} 7o) TachyonolMdy XHE ¥=g8 =
& o2 530 JH HISE Hag Abgsr) b
#oll, vAgste dlolg] Ao Hol w23 944
Al2gl 85 BAE 4 ok AHRR= SQL
AoolA] XJAHY HE Ags] O F2d
oo g8l xR ARK->)E AREsle] Feq)
F@stn o dojEE 58 = Ik 422 R
13 #AAde] dA=H e EE R2 F59 alg,
alp; TS FE37] $13 Aoolu}s
A9 select alri—>alre, algi->adre from Rl;
A, hF-Ee] #AY MMDBMSE 2wz} 7
133k YA, w9 &) SEEnk A
B3 ok dF A2EH[21]L Huh JRE b2
o7 ANEE ARG #AAE AYE N¥sin ¢
R ZANA thg FE g A9 Hrlo| A}
4% W AA dolHe] & LA & 9l
== select Aol wheredolXT HAZ} 71
3lo, Aim Z& FHyo Ho HAE AFER

t‘&*l

>

5) R29] BE REE &3 FY(select alg, a
3r: from R2 ;) =E=A=

x



251 ¢ty Tachyong ol&3 4 #7712, ¢
&3 At ek Ae), aeln Fx AAE
AZsa glol, SQL Fehel AHgx ZdgE A3
o2 gHg ¢ 9k

E=R/27 4% dolEMol 28 Y3 EE 7w Bl T
o FA4S Ed 72 ol g FUT HE 7
25 &3y, 29 Byt g FFS WA o
2 AR YA, 273 5L FPske g A
74 desltANY AR F29 9 T g
FAHQ A 2618 Fx). B =RAAE 29
BAe AH AL 15 Fo T s A4A

4.3 BAMol| <8t dlojeiEe| Esll

o AellM EUH ERRlS B3 #AA deot
Z Aaxte] ALgel dis] Adwsldtht dAe=
#AARE 3 FHL& BAE HolEDY &S
ovjahs Aoz, Aol TA uwet giEoR
2L Jhssict. @i oz MMDBMSE 1A%
9] Hiolg] AFE BFoz Fr] wid, «dF 75
312 gL FEAzte] AQ=HE UF HeldE %
S X93x gtk dR Al2ge Qddart A
Hol gl Aol s F wlo|EF &1E 583
71% ¥tk Bod ARd g [5 615% wEd
W o] 24 g FE9 rFeAdoR it
o] AR dF7FeEA grke Aokl Ut
dlHo] TachyonolAe ZE dHolE7} HI=A] F7]
AR AFE ¢ UEE 5YHA dAxH de]
B 248 AFstn ok ol wel, dojee] o
®g FAE Xgse AWz P4 U 73
A ATk WS AR Wi, AT e
o EHolg x93 dF st 98 AR XA
g 4 ook BTk dukEQ dE Holr] ¢s), F7t
2 R2, R37te] #AIAe] vhaxt o] BYHAT
3 7,

create class R2 (

adry OID_SET R3
)
create class R3 (
airs OID_REF inverse R2.adre

)

R1% R2E In, R2% R3E& LInd W< #
A g el olu, 17 4400A tlralm = { tl
re, 2y, 3z }OIEE, tlm.alme AHES &
8, tlp ™ 9TD tlge, Zro, t3re A= HIZL
24 alpE 712 3 dHolE R1, R29 & F=
9} ZAUFS & F ok E=F, Bt guiskE o9l
A "lojB9o &¢1o¥ RldA R2E AAH R3Y ¢
olHE F&ah= HolE sl ®BAL
A9)2: select alr1, alm—>adre->airs from R1;

olg} ol Fz FAE 7|&d ZE4(path e
xpression) S E33 Aoy} £3=7] YsiAe 2

kg fgE o g gyt

A, 1) R1¢ HF tlm©l R19 current OID
2 AR, tlpralmdl @2k R29] current OID
7t tlreE, T tlreadreol 93] R39] current OI
D7} tlrs® AAEE 2) A AeiolA R1, R39
z}t current OID7} AAsR= FEAA BAT 2=
HZ, tlrralri, tlpsairs) S FEATE thios,
3) R29 tlpo.adreolA R3ZS] FHITo] o] o4 &
AsHA gorug tlp.adre ©1d FER tlrialm
of wial, AAdAe] a7l 1 AF, R29) curren
t OIDE 27t Hu, oldl wed R3¢ current O
D 9A t2pE WARTE 4) of Al Ax F
T2t (tlrialri, t2rsains)®l FEETH 5) A, t2r
s.adpe0 Al R32 Q] = ThE HI(=t3pg)o]l EAFZ
2, R39 current OIDE 3= AAT ¥ 4
%% #Ao] A& o]FojFh

select a0y, algy—>adg,~>aig; B AN

VR R2 el RS

sel set

Current 01D Cyerent 01D | “Ldverent o
1 o, te te

0idd AH8¥ AT
we)E &

e fa0g] _ Tal)] CT T =] 1]
I8 44 0IDE AT O HOE F2

ol&lg AMAE &Y Ao ol Fa WHE AN
< ZHYshs wiEe] BA} glo], Adate] FxERbe
8 %9 AFRE A AHgdrh ol FEE
Z8 %9 A= { (tlgalrytlrsairs), (tlgr1-a0
r,t2r3.a@iR3), (tlri.aOri,t3rs.airs), (tlri.alri, tdrs.ai
r3), (tlpi.aOri, tOra.airs), (tlri.aOri,t6rs.airs) } =,
A= A Hlo|Bo] x2 Axtel ZArh Ao20A A}
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48 F2IMH->)E ¥4 O0DBMSHE @4,
“& EUE(OID_REF) ¥ ohist ¥RIHE 2
£ set(OID_SET)elx #84d + U=E HHNU
th &, HAMOID_REF g Fxdda A&
< Y FEo dig de HEe] HJIU Ak,
OID_SETel thid 282 F gojE3le) mQe=
A3 g et %EJ He FH glo|=
& e 3E€ F Uk olE setol AME 4
$ ¥Ee R FR(FE9 & 3™ APDE A
§3to] TA] FAstodof dh= Al2H[17,18, 2713
2pgsr 2 = 54T shiolt

4.4 AAMe| WEAMD} = FAY

delid, Rl R229] AN (=alme o[RS
inverse 542 Zt=2 AFHJh Tachyon SQ
L°ﬂ’\i inversed) WA ojH tlmER1F tlreER
22 B 4 tlgralg D tlge.selfOIDO]H, HI=A] t
lrpalge = tlpiselfOIDYS 3 RARIG & T
achyonlA& ZR {F2AM e FEZ #A
g A48, 1 o WgeRe e Asor A
A= Aotk WA, FE tlme aln 2= tlr
20l HEE & UE Y o}, Jo= tlrdlA
alpe AHESl AL FlETlE tin e FEE 7}
FEHHFIE2 As Bl inverse B F8
3 meEE 4 ek ool uidt AEE 54
9)). &, F¥skde] HAEAEL, *F%ZF‘ g U
S J&ﬁ]*é‘ﬂ—% Agsty, ol di&dhe AuE #
A Tachyondl &3] Foz HdAHAT} o9
Zol, ¥ FAEE tlmWl almP tlre® alreét
Zo), ME #AHE FE AdxE durt Ay 7%
=5 7ddn oepr, 3 FEo| AAE A F
8% BAE oE 5 Aok dE Bof, 19 44
A tlret AAHATE, ©)F AATR= tlrialw
3} tlgsales®s olv] EAEA G [FE AEA
£ 24l € Aeld. Tachyond oj2idt Ae7t
A FEF tlged] AA & tlrealn tlrzalr
stoll SA3HE= tlge A1HAE 7 AAFgozH,

E FYF AR Ui Fx FEES FE R
ek @A, AAAG Adoje] HES(template)
5 AH2E BWAHtightly-coupled) 2.2 Fzx F
A& AYde={56]157= e, Tachyon H¢]
B B9 FFoA AF3 vk meba, AH| =] g
dejole)ol ODBC/JDBC 59 AMRAlGLE FL&
FEo] FAAE BAY & ks Aol Uk

Boy 7ARoR A28 FEFRI0NA alpe € _sy

”
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sAttribute, algzname_ = "alg"ol sl R22 a
e =9}t R19 alm H=of thsl], algeattInverse
_ = alm$t Zo] 43" Rolth webr, Tachyon
2 tlpe AHAA, A2" SR S #HE2E tireH
OID_REFE}}9] HE alr®] th4} inverse =0
A tlre.selfOIDE AHAshe G94E AFHosE F
&g} Tachyon ©|& F8, tlree] 24 Aol
NSEHE tlriala el BAEL /AT = Yot

Tachyonol A& Fdo] wie} #AIGS o
2 AZ% & k. F, od FEFL o] WAALE
B3 FE wrvt & B ol uig o9ty Fx:

831 goie Aok FEA FoF H2, F
e BZol AAE AL, A3 FES sRIe
% FEAMe Fx FHXol IA] nAH oo}
3 RAolth. olF A#E3] Y3, B FES in
verse %Eé 7R ok BA A9 AS, &4l
£ 7RI7Ie FEe AMEARE 4128494 A f:i inv
erseQOID T=of F71gith o8 B0, @AM} ¢
eate class R3 ( .., a2rs OID_REF R4, ...),E‘?}
Aolatil, FE t8ra€R3, tlra€R40 3] t8rz.alr
3= tlpaselfOIDE #AAE AAGoid, HEH
©2 tlpeinverseQID += t8ps.selfOID7} AHAH
t}. o]& tlgso] AP, tlpainverseOIDE %
3 t8rsE 23!, t8rs.aZrs —= tlraselfOIDE A&
3te] ATAE FA g

q’PUFNmE

4.5 TS X2| Az BEF

QL 3 Holge] o o HolES J
o ng i AAAM wet 4r) vE FI
EAqste dolelg FEste diteld, 43 7P*3P
A g2 AYAT B Uﬂ_‘?_ﬂl F7r0] An @
[4]. d¥HER1 o HolE %9 AE #AHES 4y
Bzt e, A HielE Rl RZRSJ Z91& WA, R
59 R1& E§3 Al2& Hol& R5_R1E wHeEm,
oAl R5_R1E R2E oA Fdste Wl Abes
o 9tk 9A ElelE R5_R1 gt ol J& &
7 "HolE R5_R1_R29] A4 :AeA A5 v
2g B} st o] A2 AA Al §
B2 Jag doylE Fa3% 8% "ot oy o
wE=e] A e 22 12 4% MMDBMS
B &Y AAE FHEIR @AY, dFeAE oY
2Z JHd F ElolEe] Aol AT &AL A
T35 3k TachyondlAe #AAY GJ?SHS
sl Bt AE ARbe} w|Re 3 §le] 7}

5% 2 P AT

v - O H=E

FI



w=w/F71932 doleuol2g

Ag T A wds 73

TachyonolA &1 el #4& dwsir] s,
oF A9 oo F7} create class Rl ( ..., a2m
OID_SET R5, ..z & AM=ZEe] AYHPrhd, R1
a2rpe 53 R5Z, almE B3 R2=29 #AAo
Aojd Zoly, & A9e HFx dixE B3 o
23 & FuE YA g Aotk
A9]3: select a2ri—>alrs, a2m—>aZr2 from R1;

olef, A7} HLd wHolE BAF 18 45%
2ol t2ri €R10 3] t2r1a2r = { tles, t2rs }C
R5, t2ri.alp = { tdrg, tore, tbrz YCR2E}IL &L

aly, a2,
° e ny tde
Rt & a, o,
25 N 5
e @ "

45 3z Bt FEES AW

#219) WA dACME WA, Foo Fx o
AAE AREE AZE A8, 7)E Ho|&(=R1)
% FEE 3= Fx EdE 43 Ak L2

2 Fx Egd FE HolBdA AlFsle FERl
7&’9! T1§(search group)& FEUHa2r alri).
o, FX aFUHdA dHolH &2 4439 T
WAS agE ARSIt W, Fx Egd el
o AN Rl EATYH, Fx aFdE FEH
Z} dolEe ErE A 2Fo=2HH FEE B
£ dlolE el 23 o] Huh &, o 34 W &
Qa2 AT a2m® almi©] 712 R5,R2 {FEo
g 7}ElHcatesian product) F92o2, HA, tlg
s€t2.a2r1o W3, A4 1F RalpW e FE
4o, tory, t6Re29] ABE FIFE Fol, AM 1
F t2.a2m 9 A HFF 2o 3 Al tdre, tor
5 62 FHIAEIEE FoIH Zlo] o]Fojxirk
I A= { (tles.algs, t4rz.a2re), (tles.alrs, toro.
aZr2), (tlms.alms, t6rz.aZr2), (t2s.alms, tdme.alrz),
(tlrs.alrs, tOre.aZre), (tlrs.alms, t6realp2) } T
22 6719 FEol & Aotk 7EY BN 9
oj7fel AA aFel Wi JHER § dg 3
AeiMe AAH(recursive) 22N FHA A
AX TE2 Ag AR A~ Fgo] FreiR|eh

FE9 E2HR] BALE AREE &R HIE g
A5, 53] Av K& APt FAEFE 1 Rl
o AZITH19]

Tachyone tHs HlolEo] thal, dol&e 74

a2,

6) aZr1 Xalr: = {tlgs, t2rs} X{tdry, tOrz, t6gro}

of Age] g kel AN HolE Aot U
2 Qe HE A QlolE Eelel Abs ek ol
A9 FES BUHoR S B, WAL
E@s "Ed RE EUH % P4 159
F23 A7 ALY BHE AHEE) dEolt
¥ S4¢ €& MMDBMS# wlaste} Feel
7 AHFe shielth &8, 00 MMDBMS?! (5,
fl5& FE XAHE ASE 2AS ATHAL,
oJge vizzhel deleolsd g el o
28l W AdeE AFHY) HEel sleHoz
Oaa gee AAsty dok & ol Asge
Wael wslue] EAA g FEE dENE
A Aolxg vmel Wl AAR F B3]
of @tk ZHlold YHF T 9B ARE B

& FA X3

4.6 Eo|Z ¥ Heo| M5

HolEd&-e KB HolE RE FHSG o|F
Hed ANES A HolEY A&3E ouldicth
olF, A HlolEL A9 1FE H=F FUIE
AolstA @k &, create class R6 under Rl (
) 22 HWABIYUE, Ree Arle = #gt
ofvz} RiclA Aejd "=o Rio] e Ho|EH
#FARE BGAB) S8 Ao Az "H=sw
zgte} 3 d2, R69) o FF tlpet RIIA
A&he UE tlpsaln, tlesaZms 3, ARl
AH AHosx] & R2, R5 FE39 AL A
A% & Qivk Al2" FIERICA Ho| Bk A
& BAE _sysClasses?] EZinhChildren_#} inh
Parent_E AH&3ld fA1%h R6= R19 =M H|
o]E-0}7] wj&ol, Rl.inhChildren_ = { R6 }7} &
o} yhdo), R6x Rlo]l Y& Ho|Eol7] wio] R
6.inhParent_ = R17o|H, 24 Ho|8-& ZA| &
7] w&e| R6.inhChildren_ = NILeo] ¥ Ho|t}
o] ABE Rl¢ A A& 4], R1 ¥% ohje} Rl
o] 2E AYEolB(=RE)NE FUsA FH&3l=d
ALgEnh & doE R19 #2E ZE BE H9|
B Hg=o] AAE FEgh o2 93, Rl
gzeo} R19Y A2 Hlo]EoA] A&4ke Rl Hrxo
el FE(FE AFdA A4 94x 5 A9
HA| AMgSHE BE AR BF gdsor gk
Tachyon Ho|EY A& ZAlgel w} 4 g

7) Tachyon2 @ A&uks x9sn=, shte
BY golE8gke 7hE 4= qduk
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A= gieA] 2] glo]E9Y 14 "= gkl HX
ste® et o Az, RE ool e
212 HolEA A& dEo] EuHd A
Ax ARE A} FYsHA AAEH, oo wel &
5 HolEol A48 Aol dxe] A glo] =44
HolEd = oz AH8" 5 vk Y FHA,
Aelo] BHAHA Aol Ydtd Aew BE A4
Holg8o x5 A&Hnz W select * from R
1; ©] FiZhd, Rl.inhChildren_ = {R6}°]EZ,
select * from only R1 U select * from R6;
7% T oumlo|t}. o)A onlyw AGE A4
dlojEol A3t S-S ouigith v, R6ol
o2 2] HolEEe] EAETH, olgdAE A2
WAooz AgHr)

&) oA RE6(R19] M4 Hlo|E)dlA R2, R
529 #AAN HE A9 Hoth £ ¥ 53§ o
2™, tlgealridl thal inverse T=¢ R2¢ alge
o sl 4Bzl R29] AHYA alpE® Rl FF
o] FAXE B AoX|Ht, &) Hold u}
2} R1olA A8 24 Hold R6 FE3e @4
Ax Aol 753lt). &, torealre®l t2re.selfOIDE
AAEFE AlAdl, t2rs€R1 Bk ol E} t2z¢€R1
nhChildren_={R6}¢! Afox 3gHt}) HJo= ¢t
2re.alr19] tOro.selfOIDE AA3H= AlZd+= R6.in
hParent_7} AF&¥th &, tbmealre’} R6 HES
A7} =, RIGA d&yhe deejo] R69
If GEdE HSE 4 gk

olzlgt 54L& MZE Ho|Bo] 7]E9 HolEe
A2 HolgE FUlElolk, ojn & A9 of
W H3E Qlo] BE ZAH|olEo] o] tidd ¥
g ouizitk ol AL 93] = A
wE Agse 21]EdE 2=, AE5H0 270
13K schema evolution)9} 72 Wkl HA A&
g F v 2 3L AT

4.7 of5 HolgZt ™A BR

MMDBMS= #WE doje] H-& B35 9
3 dFx(index) AAE AFecE dpHoz
it shel HolEe tdeR s, HAdE F
E9| gloll we} "HolBW ZE FEEo] ois) AE
H Y2EE A olF, {FE HAA, ol 8
4slo] WE HT Hes AU F7iE, L=
UNIQUE S574& ®Alstod, sig A= dsf 5
g e e FEY AYE AR FE Sl

HolE Rl dial, oldx 11, 128 Z+ create
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index I1 on Rl(algri, a3r1), create index 12 on
Rl(a0r) UNIQUE & AHeldiirid, Alx=g 71
Z219& _sysIndices = { 11, I2 }, Il.name_ = '
11, Il.nattrs_ = 2, Il.ownerAtts_ = { aOgri, a3r
1 19+ I2.name_ = ‘12, 2.nattrs_ = 1, I2.owner
Atts_ = { aOm }, [2.idxProperty_ = { UNIQUE
12 A9 88, g9z A" 8= alp &
sysAttributes ol ™3l, aOriidxs_ = { 11, 12 }&
HE Yolid AdAegh ol ARE HHe H9
He WHE 2= AF3AAelA 928 Mt
Tl 8851, ofF Ay AFHdME FEY WD
g glo] MAHN(E AS #HE qUxE A
kAL WAHAIES Qldze] AH L3 5 AHSE
t}.

€l MMDBMS#R= €], Tachyon< Ho|&2
A& A wel B HolEe] 7[E Y A(prim
ary index)& M HolEd 448 4 gtk IJd
25 &3 &2 89l HolEEe] FEH9E
7 3hte] dxg FHEo2N A4S AF(nher
tance hierarchy)] &2] Ho|&-g tidoez Z9)
g A, 3 oA 3] QEaz A8 HolE

FEE F£8 + I s EHHoh Y,
oz Hel87F Jd~ FHE LI vy,
7}z}te] dlojEe] Wre] HAE A& F 1 2
€ Uniondlodo} ditt B8 A9 A&E B3l o
d FE AAE FE3IE WHE AT Z Hel
Evlc} @il QY2g Mestn Hished 28
He 271890 eW3=g 012 24 Eu. =3
o8 dolEd Uizt 54 =9 FAA ERE
Jdx FHe &5 AHE 5 Jlrh

718 das dEe AHoglo] BE AR Hof
Eol 2F A48 webs, R1d 12_syslndices
£ 718 AY22 AU, Al2d FeE A
o] RlclsIndices_ += { 12 } ¥7 olJz}k R6.clsl
ndices_ += { 12 }7} HA]34 o2 gigdEnh o= R
6 FZo] ¥Ad A%, JYx 2% 2 &S W
galejof 3l7] wite] Hasdtch EE, I2class_ =
(R1, R6 }7} €. =3, o}& E3l, Rl 22 R6
BEZo} . tial, I2ownerAtts. BE(=alr)ol st
ZE ¥ dalee ¥iEA 12¢] 2 AFE kst
=

TAEY7] W o, o] =HolEd i EA
el 794 BARE b o, 7|8 gy
7} 29 Hol& R1& WAooz FEIH] 3,
A 24 glel2 152 ownerCls_ = R1E& 712 2
=t

iy
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4.8 ARZA do| EfRd x|#

AFEAA 9] #(user defined data type, UDT)
< ARG B9 d¥-=A, A7) Tachyon?
712 BYES £33t Tachyono] AFetA &e
MZE E(type) & Aste] AHEE §= Utk o
£ B9], dgdAol: ol WEHA FAE Z:
MZE BFYS HYslaa Fobd, create type Ul
( ifname varchar(10), ip_addr cidr);3 Zo] A
98 £ 9ot o]F Ul Tachyond Egje=
JHEHH, ol 48, UDT #H Aj=d Jlelza
?l_sysUType™ _sysElementso] _sysUTypes=
{U1}, Ul.utyElements={elui,e2m}, elui.name_=
"ifname”, e2ui.name_="ip_addr’2 F2ZHr}

o]% create class Rl ( .., a3r Ul);¢} 2o}
AJAHG T, dlo|E ##H3lo], Rl.clsAttributes_
= { .., a3z }, a3ri.type = DB_UTYPE, a3g:.at
tUtypes_ = UlZ A4} ol & g2 A}
2] S8 A wel Ho §EAdE dHeolH
28 T AT A8 Frrstack

T8 AAHAA, FEe HYeE AAFE ),
UDT9 7} gi(elements)ES ¢ 4= 3
q &gk & Rl1e] {55l UlY 8480 3
H F7159], Rl.clsAttributes_U{elu,e2u}e] |
o AA Az AH Adzte] Fa Aldeld o=
eHE= glo] vl HIY = URE ] I8
A&k AT ol uiF FEHL AR
A sAAY, AMgAR= A9 UDT AXH)E
ARE-3t] select a3miifname, a3riip_addr from
R1; ¢ o] @A

V. 29 AE A% 17 A

Aol Aot A2d Aezoel wel, AR 8
F&  setela, ol wel woleulel s ¥oa)
£ a2l gnla o gelME Axw 7
e Badld A el ks Az B
o ol#Eg Avni,

5.1 83 & &d

F&olA OID_SET/REF =+ Iz H2A
FAE A8, 3 3le A /FEY AEE 7
oF g}t olE o, 1% 449 Hol BANE F
o&7] AsiMe WA tlry, tlee, t2rs, t3reE HO|
o] 2ozt ARjlske, ok o2 tlpralm= {tlx

2.5elfOID}, tlpi.alpi+={t2r2.selfOID}, tlgi.alg +
={t3re.selfOID} & ¢AE HEFo2ZH, tlm T t
gz, t2re, t3re%Fe] A7 AR ETh

o] A%, 2% ul W9 ASlinsert)# tlmel o
g Al el wAe] AR olyd A Foe
Alzdl FlEtRTe] ojE] FYE ARE A7) A3
FE HIHA gtk A2d JlElROE 2E AR
A7 Ffdhe AEOIRE, oA did 2 HI
A A3t glo] "k T3 AARE Ay Al2g
oA FetolAES}; Mk A&ZQ TR <
& YEAZY e AR A HEIAYE =
#eh TachyonolME A2 JlElzod] i3
FEE HLE PAstn, e HEYA dF5e=
FESIY] #AE A3 98, FHE F9E
&gt gtk &, defA] d9E BAE insert in
to R1 values ( .., { insert into R2 values (
.. Jinsert into R2 values ( .. ), insert into R
2 values ( .. ) } )¢ o] Fe] R &* t}E
AdE TFstd stte] HoEA FPF F U=
E =l
£ tlm T R29| EAlske ZE REEFH A=
WARE Aotz & oz, ARgA 2ol
Z2ae $2E W5l bufE BE R2 F
S golen, A tlrialrmi+=bufe #
BAEE B3 4AE 5 AT, FEE Al
g 7R JEE £l AEA §8 T2
% Tachyone] diz HoJe(dx} L) AS
SHI=E Fol7] #3l, Tachyon SQLAIAM+= ins
ert into R1 values ( ... , select oid from R2,
. )i} 3o "o gho] opd g FH AT
T A=E FFEHAY olHT e e ALgo
E Ho mE Ass 24T 5 ik

fo my 2 Mo

g 2

5.2 Eeo| z|x2z} 2tH

AAZE AE] Az”lodEs o AHe 2A4E
Brlste|, olo] WHEEh= olF U FEol WiF
o8 olFojzltks §4o| itk 3l OID_REF
/SETE ¥ 52 o 2749 grio ule,
B Ao Hrpt Az 4 ok o)H@ #E m
#3te], TachyondMe o3 & 94 £
ulgl 28 i,

WA, Tachyonol A= AMEAl oo s <l
25 A8 F JuA d5E AFP durygo
Z, MMDBMSE A3 482 ®E A7t &
TEHM, $89 BN HAIEE F29 +F W%
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A}, o]} o] A HZFolM U [FEd =
o7 Haehes 1 28F9 Wyd Qddeltt
£3), 29 Egor FE HolEd] g exe]
Hgo] 7igsitta 7Hg 9A o) Mestn, i
] og e gdx HY ZAAe digh FHE A}
Eoai=g

FHAZ OID_SET/REFZ ?‘i@%‘__ oz HolE
9] £ QA <lelxol A go] JFsdtA] @tk
W, B O5Ee a8 HHsSE FPEnh
A7A eul4 OID_SET #H=E Iggt /&2
9 Og FEEY 84L& 72 Ak oW, Ol
D_SET =g s FZo izt 29 Hrpt
A4E8A e 3, OID_SETS F3 AA% &
FEo dizk Ao Hrike EPasit) uebd, o9
#o] OID_SET 2=& ¥3e FEU "xe] 5
AEEE F7t £AE 24k

AAAZ, 2 HolEg Zte HolBd e 2
o AFoR ALEH, TUT o4t 39l o
2] Hlo]Eo] H&d Aoltk 7 dHlojEo wEt I
o} HZg dAFS AAgE & AL S #AN
AFe| wet ojo] wldE HH ewI=x F7t
3 gok A FRAA 718 9 2(primary in
dex)& 31919] RE HolES X € ojrk
uheba], o] ol 7|E JdiE ARH 5 T
9, "HolE Ztzol F2s] 93 2713 59 §71
A AP A & Utk 53], A fgiide]
B FEo] BA ¥ths HolA z} HelEolAe]
g eWIl= Zae we & E3t vk |, 3
o] Ad&o] ohd 9¢d HolE HAMY FHed AT
Hol& AT 3§ Qd2rt 7R Qldxe H]
3 Mgk ol dhte] HolEe WE TAHE <l
9271 ofe] HolBe ois] TAE <Yz H3)
wE gA g&8 BAAs] diolth %%, OID_R
EF "Hxzolx9t olgkyd oz OID_SET inverse
2 MAgthd OID_SETI=Z 333 HZof
g Ao B7E WA FPIEE F2GHt

UrA R, ol2idt HAg A9 x MY, =4
29} 4 WA 5)2 BF A3 AJHo o]FoH
7] WEel, d8 Axde] dF AL AMggh
24 87309 MMDBMS $8& Z7] @A
27oke}k Ao HHo] uFEBEZ olHF HHz
FEE A3 AlFo] ofd Hultd AlFA FulE
I AAsold & itk ol& HFA, ATRY ©A
oA Tachyone A" slelzd Ay HIg
F e APIE AFsn dok =3, d#Ho FH

336

3 #EE AHAE 43 A4E 4 e SQL Al
A st AlFstn vk olE AL BFE
& opRL AMgAE Al dolEE T &
H3tg 4 Qlrke #FAA Agstn A

VL 48

F719%44] dolgslo]lx AAgE tAzs}t o}
W FUG9AAE F8 AR A2 ANSIRE, 1
£9] dlolg Ayt aTHe gt 8& B
Hog Ytk B3, F/YPXe §F YA
AH FHZol JFssiths B4l dlof, dlelHER]
A5 JFRE dolge FAE THshe AdAE
AHgsled Aelsta, o] 9 IFHE EI a4
A9 HErt 7Fsdtt

B =RdMe ndel dHeoly AHst gad o
&3 3-8 A HEEY gl HolE BEEA, A
HaE AREE OrE BAA gosl ojEe] dis
B dBEE AA A29 JEIRIOE AMRS
of Agsigch AREd ge=2E 1) TUAHE
ARERE dlolEzke] EAAN Aol 2) A %
ol 52 a#, 3) EUE Akl tist did A
¢, 4) #9F Hg A 23, 5) AANFG 54
A4, 6) tF Hol&7 A9 TR i3l dEs
Ak 7129 dF ZzA, o dolg Ede]
Aerd vl glevt Tachyon =d¥ o] Bzhslz
HRHow Wsh: §8 4 e dHolH &2
o] disjrE oF7A AAEA g3 vk

@A, Tachyon 22 IPv6 Hlo|EE Fd3lxn
7] A3 o] HFEe FA3 der, F
12 ot vEYA A9 #E AT 5 A%
Ax"lo & Tachyond AH-317) 98, XML 38|
9] dlole] ¥W& APk MIB 27|°F& Tachyo
n Bd2 APdets d3vt AgFeltt 984 B
& Ok vEYI HolH EYES Ay, 5
e gele] BANES G4 B F vk FHel
A, o8] 8o m$ gHHog H8dH g gler
e Ase BAY 5 gloge d4tdrt
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