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Abstract A B2Bi system needs a message storage subsystem that efficiently logs and searches
XML messages which have been sent from orreceived by it. XML database systems and XML enabled
relational databases systems are not adequate as a message storage system because of their
expensiveness and excessiveness in functionality. Storage schemes that split XML messages into
database records are also unacceptable because of either low performance or implementation hardness.
In this paper, we propose a storage scheme that can be applied to implement a message storage
system based on a relational database system. In this scheme, messages are examined only through
the index fields that have been registered for each message types. Therefore, the proposed storage
scheme cannot support such a powerful search facility like XQL, but it provides high performance
message logging and restricted search facility. There are three alternative database schemas to store
the index fields. This paper compares the advantages and disadvantages of the three schemas through
experimental tests.
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<OrderNumber>200511273689</OrderNumber>
<OrderlssueDate>2005~01-29</OrderIssueDate>
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<ItemDetail>
<LineNumber>1</LineNumber>
<ItemCode>0041000119750</1temCode>
<ItemDescription> Chocolate </ItemDescription>
<Quantity UOM= BOX > 10 </Quantity>
<DeliveryDate>2005-02—-03</DeliveryDate>
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<TotalValue currency= USD > 10000 </TotalValyg
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Order EHIOIS
ParentlD 1D payloadID timestamp
1 2 PO2005001 2005:11:29-06:35:50
Header HIOIS
ParentID 1D From OrdertssueDate
2 3 WALLMART 2005-01-29

ItemDetail €01 =
ParentlD ID LineNumber DeliveryDate
2 4 1 2005-02-03

2

Suramary HIOIS
ParentiD 1D Totallines
2 1000 99

TotalValues BIOIS
ParentlD D currency TEXT
1000 1001 usD 10000
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- rootTag: FE B9 o]

- urlk XML document type URL
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XML_MESSAGE MSG_TYPE

msgld: Integer
umsgld: String
arch_time: Timestamp |
sender: String
receiver: String
foginid: String
filepath: String
bound: Boolean

docTypeld: Integer
name: String
rootTag: String
String
const1: String

instance_of

1

indexed_by

|

INV_REPORT INDEX_FIELD

ORDER INVOICE

issueDate: Date
buyer: String
seller! String
supplier: String
numltems: Integer
totAmeunt: Money

name © String
type © Integer

orderNo: String
buyer: String.
seller: String
shipDate: Date
numltems: Integer
totalAmount; Money
totalTax: Money
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o MSG_TYPE ®]o}E3} INDEX_FIELD ©Hlo]&2
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XML_MSG Hol8& 1% 59 XML _MESSAGES]
g&3te HolEE AFHE ZE HAAY A& 35
Aow #EHe YUE /ZIY mbA shtel oA
AE 71287 HalxE XML_MSG HolEa sgs
= B9 Ho| B ztz sAlF=rF AdEnh eljlol A
#glo] AR wAAE HAse Afols XML_MSG
ol 2ul gagc wWAA gS T gy
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48 FEN(Order) WAAE FoA FE FAo] 10003
o3l Ao} A vlAA $aAZHE Hote

ot $EE SQLE:
SELECT receiver, arch_time
FROM XML_MSG JOIN ORDER ON msgld
WHERE bound = TRUE
AND totAmount >= 1000

o 1 ARa7IoHolA WA A of
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A% meHs Holiol ME ANHAY A dnh =)
WAz wAA B AYUDE7E FIHAA w2
AEE (rename)) H = B¢ AZHE dHeolBe ZHYo
FIHAA e ARE)Eolol itk metA o] Wl
27|19} B (schema evolution)7} & AYHE dolgt
wolZol M= EAZE gARE 238A gL Asde A
QY=o F7HAHA e AWP))EIEE FE UE
ot

XML_MSG

msgld: INTEGER
‘msgTypeld: INTRGER
: VARCHAR(16)

MSG_TYPE
msgTypeld: INTEGER
name: VARCHAR(16)

CHAR ) n: VARCHAR(256)

2 RCHAR(8) otherConst: VARCHAR (256}
it VAKCHAR(8) tabName: VARCHAR(256)
fllepathi VARCHAR(32)
bound: BOOL.

INDEX_FIELD

[eateTypelo: WTEGER

ORDER SALES REPORT INVENTORY. REPORT
msuld: DATE " megle: INTEGER *— msald: INTEGER
orderNo! MONEY issueDate: DATE

buyer: VARCHAR(32) uyer: VARCHAR(32)
seller: Y ARCHAR(32) VARCHAR (32)
shisDate: DATE RCHARGZ)
numltems: INTEGER NTEGER
totalAmount: MONEY

totAmount: MONEY

2013l Tax: MONEY

a9 6 AFTEL WAA BRIEE golig Abg
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A|AE 29t Z& SQLES AHEE 4 itk

e d1e] AMZA & SQLE:
SELECT receiver, arch_time
FROM XML_MSG JOIN MSGTYPE ON msgTypeld
WHERE bound = TRUE
AND MSG_TYPEname = ‘ORDER’
AND totAmount >= 1000

o 2 AgaFIepzelA wAA] HA o

=0 lr_o]

FHAY5E E0)7] 98 MSG_TYPE AR} INDEX_
FIELD ARe 71905 FAI="e 74 (caching)dt=
REolt}, was 7 ‘ORDER’ WIA1Al B199] msg-
Typeld7} 1o]gt & o 9] SQLES 14 o 37 2
o] w3t 4= ik

e of19] FAze H&EE SQLE:
SELECT receiver, arch_time
FROM XML_MSG

. WHERE bound = TRUE
AND XML_MSG.msgTypeld = 1

AND totAmount >= 1000

d) 3 AFA27]oi20 M msgTypelds N3+
9] o

7% wAA|

T A g w3 AUA WAT oA R W

AA Elolt AQBES) 7, AR, AREE SAsiA

.
£ Holepol g 2ok WAL Bk, makA 7]
2y
A5 F Alaglo] AME3tE ‘_7}]75331015}31 o|A7} &l
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XML_MSG MSG_TYPE
msgld: INTEGER docTypeld: INTEGER
msaTypeld INTEGER name: VARCHAR(16)
umsgld: VARCHAR(L6) & VARCHAR(69)
ime: TIMESTAMP RCHAR(256)
d ‘:ARCHAR(B) onst: VARCHAR (258)
e ARCHAR(8)
[oginia: vARCHAR® _|
filepath: VARCHAR(32)
FER=(AD) S shipDate: DATE
AT BE aumltems: INTEGER
AY L Nullable iotalAmount: MONEY INDTEX—:?%EECER
msgTypeld INTEG
csupplier: VARCHAR(32) niame: INTEGER
INTEGER colName: VARCHAR(32)
A oY P

28 7 ARTE2 g HolE A% dhy
3.4 XN=A7|0l3(storage scheme3): HIAIX| HlO|E
I} MolTE HIO|[ES AlE8l= A7I0f
AR w2l dazE 49 =9 g sk
ol 8o AFste Wloltk. XML wAA ] Hs) 5
E& XML _MSG Hiol&d] 71853 vA]A] edE A

¢ld=¥ INDEX_FIELD_VAL Ho]2¢] A&dt} o
Z}7ke] A= ER e Yzm=rt AMgET @
¢ Order WAIA| Eldel 7709) AP =7) iicka 3
9 788 #HE=rt INDEX_FIELD_VAL Hol&¢] A
FEth ARRE M7EA] A FoM vAlA] s AR
He dz2s9 e F¥dMe 7P B2 g2EE A}
231A4 E Hojt.

INDEX_FIELD_VAL #|¢]&2] msgld Z&E& 53|
#Ed XML_MSG #RES 2E £ I3 filedld &
He Bl t3le MJAPES Wi ARE AAG 5
Aok HAA gl 9 AuEE HRE AT Aoz
7483 ORDER WAZA Ele] msgTypeld =l,
totAmount MFE 9] ﬁeldTypeId = 84, o1 A
AL IME e 2L SQLES AT 4 Sloh

e ofj19] FAMEH ofgHE SQLE:
SELECT sender, arch_time
FROM XML_MSG JOIN INDEX_FIELD_VAIL ON msgld
WHERE bound = TRUE
AND INDEX_FIELD_VAL.msgTypeld = 1
AND INDEX_FIELD_VAL. fieldTypeld = 8
AND INDEX_FIELD_VAL.valMoney >= 1000

o 4 AALTIEE3 A WAA] AL o

INDEX_FIELD_VAL Ho|29] 2zt AH.2 do|e
o]z AYste 71E Hlolelel Y (primitive data
type)oll shdstc) o3 Ao AYPo] AoHAYHE A
A AH-E we Adu=e] elyel S Yy g
o] FFHY e R HYL AMEEHA) ¥e Holmg &
€ ZA%L NullableZ Aejs]ofo} it} INDEX_FIELD_
VAL 8252 AEHE FHL AT ZE ZBHo)
ke 24 Aok

o] Wale 71 whdl T2 AR whyolth HiAA
Efjlo] F7b e 2GR v olelH o)) 27)u}

MSG_TYPE

msgTypeld: INTEGER
name: VARCHAR(16)
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