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Data Delivery Platform System: DB-STREAM

TETSUO IKEDA,! SENCHI IDO,? SHOICHIRO ISHIGAKI!S
and TATSUHIKO MURATAf4

Recently, many companies have been plagued by redundant data entry and storage in dif-
ferent databases (called the redundant data problem). To address this problem, a practical
solution was devised which adds to existing database systems, a data delivery system that
automatically updates data from a source database to other databases. However, if this kind
of data delivery system is developed individually, problems will arise such as increases in de-
velopment time and overhead, and increased difficulty in system expansion such as adding a
target database system. Aiming to create a common delivery platform that would facilitate
construction of various data delivery systems, we propose a data delivery processing model
and its corresponding data delivery platform. In the proposed data delivery processing model,
a new concept is introduced called the delivery unit which ensures data integrity, and a precise
definition of a family of data transformation functions is given. Furthermore, the proposed
data delivery platform has a powerful set of software modules and a high-level system speci-
fication language for specifying data delivery system behavior to facilitate user development
of these systems. An experimental data delivery platform, DB-STREAM, was applied to an
actual data delivery system and a decrease in the overhead for large-scale development along
with the practicality of the above data delivery processing model and its corresponding data
delivery platform were confirmed.
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= Predp, (n, ) A ... APredy,, (vn,,) A
Pred’ (v1,. .., v)
727251, vi € P(VA), n; i v1,...,v0 OWTHPE
5.

ZOBE, BREBATL=y POBEREE LoTHD
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K (2) O Pred DEIFHERY, HRHEEOKEGHESE
MLDOES L FNUNE OBORI LD LD D5,
Bifbn720, & v (v; € P(VR)) PBENF1D0E
BTHLHEEERD.
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Pred(v1,...,vk)
=JiA ... AJm APred”(v1,. ..
Ji = Aiy (viy)0:Aiy (viy)
7220, {vi;} E o, o DWTRD, A 1 vy
DEFE (BH) ovFhy, 6, ILBEETF LT 5.
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TIH 2T hid, BEaEREoE#RMbEE (v -
RBEERED) LABLRBEEERVLIEICL), &
EEYKIBICHIRTE 2. HE C T, HmEEFHd &
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DL ka7 3 o0BEEDII I, FEIG DB 25
WET L=y M EERT A T, K@=y %
TMEE DB ISR H BLURLRL LYY
BCHBLI=ZY FOEZEETIEER LEESD
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Table 2 Fundamental functions of data delivery.
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(2) BIERBEOER
BEARM 2 B CER IR T 2 0 L, #
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e L B TRET 2mER L, FRTEET S
ERGEDER L, WAELRSEAM TR TAE &
TAHIEPERESNS,
4.1.2 Y7 b9z T7E&RIE
IBETHARLLBAEREET FNFN, HLVvIIES
fEL7-BTHRELTwEZ L,
TLINLY TP TERE, BESKIIEET
B SNTTBICETT 2 ETHIBMREE SR TV b
ZEDPRLETHS. B, BB HHMBEEL L
T3,
o ANHBLZy PATRTCEL S BEE G EOR
e NIRN 1)

o FERREEREIC L 2R % EONE AR T
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BEPLETHY, Fio, —HERHIBREE LT,
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Table 3 Information necessary to define behavior of the fundamental functions.
RIEHE

% E# o SRR i R %15 IE

1HHOYE

%ﬁﬁ;iﬁ”’m”ﬂ%ﬁmmm& ST |STHR — |sermdeme e

e i I PN EEIY ) I P O BV
gﬂk)ja;:wz@ %ﬁ()ﬁ;:%z(?ﬁ %joja;:wm; P N P ~

ERREOEE Iraazﬁa;m AR S P R [V R [T R [P

e

(=

MERONE EES i) HaEMR FREER DB»SHDF — |DB~DORME [#EiE5tr s |EEEEY
AHIEB LI (o= ) (2= o ket SRt |Fik Hhas fes
(DR B R

— g RITEEDFR T — & D
EITRHORED R

TALE] -~ BASERG D S ) 7}0)5{%)
h

Bk
DB

M6 DB-STREAM BIUF—FHM@BYATLADT—F77F %

Fig.6 DB-STREAM and data delivery system
architecture.

42 F—aRET TN T+ —LP AT L DB-
STREAM O {E

2L, FROZLI T YHRBT Ty
k74 —AVAF A (DB-STREAM &IER) % #ME
L7.

421 7—%7U7F+
DB-STREAM 3 X O DB-STREAM % FIH L 7%
F— FHEVATADT —FF 2 F v 2 H 6 IR
DB-STREAM Tld, BEff DB Y A7 LDEY I
DEMEBRMET 5720, W - KB (BXUTERDL
DS HEAE - BE) DAL OBRIERREE T TR
Uy TERTAYEMEELRA L. £, EiTH
R, FETROMEER (ETHEE) L LTE
B
DB-STREAM ik & ¢ Bi%HEEH (K6 (a)) &FE
TEEE (Ke6(b)) L2bhb.
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REIMER L2V F A EREY A (R6(d)
2, B O 5 A& (K6 (e)) A%, FEATHIIE
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7 — ¥ FAOETEICL, FET (K6(h) 25
DF — ¥ DERFEEBIC, EMHEEIRL TSV
YA T Vs P EBRL, £F0VFVAFT VT
MCL7As o TRER AV Y F (K631) ZIERT—
NTAHIEITE, BLESERIFETEIND.

4.2.2 # 13

DB-STREAM ORI R T

(1) AVwFk

DB-STREAM T, #dfbL7izv 7 b o = 7 #ik
AV R LR, AV I, BERECGHET S
AV R E, BREKE L TEPRST—FHE LA
NOBHEEREIIET 2 AV v O 2BEEO AV v F
ELTERLZ.

(a) BfEMEREAV v F

(i) AV yFOEE 7y BLEET VO
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e IR T B 0B b At L L, Bk, A,
TREEIEME, &5, MRED 5 DOEERELE AV v F &
LTEB L., %8, B AV v FNTHGRETME2
TA25 89 CEEREL L., S, BERROR
A ITBWT, EH L REEIHE & 2B T 5 RIERRE
ThrEac, BEdkoERE, BEEL= > b

DEEMAHIRT 5720 TH D
(i) REXOTIBAES | #64, K, BHETMCT

ETAHHBROBEN LRI LT RET 5720,
BAEDSODDB Y AT LADERMKI D v 72>
TVRELL. ZORKR, £VAT LICEKEORREIC
BV R T Yy 7 05% <, BELikRETT % BR
ETHOIREER Z EAHBE Lz —F, Bk
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®a4 HEBLOVEREE XY v R (k) D
Table 4 Methods corresponding to data item conversion functions (extract).

EEMOLEE THE VNVERBREA Vv FOGE  1E2)
B [(Kos [958 INGRE [RG k5% hasE iakied
T [l [LVF A 1= [BRO ViV &L 207 BB &, 70Ty e S 017}
RiEHE |V ER | LayAOF SEBEICHIE TS S £ L) R, —
2 TR [REERE &b
=R i_“—ﬂﬁﬁa)ﬁiﬁﬁ HAA HAGLA move
3 P AN S A A —azy PR DVI-} OIFIL DS IXEE 1ICHE U,
M R b1y DFAIE, A AN T L) Bk
4 17BN 1 [0 PO EREREICE ) 5 EHIEE> OJEHEREE>T,
7 -y1HH ZF AN VEE LD SEHB AT A I LI XY MRk —
5 T B | DL 7 T E % |IN-SCHAR altic
DER CHAR->INT altci
CHAR->SHORTINT altcs
_ Z O30 Eia
B BB TRE N T IEE RS - W | XTIRE | XTI Couple
B -yEEB 4 X F) substr
7 VI-F XI5 7R H FEVIVET Ishift, rshift
£ DMt 1148 HHE
(rripFk/BHRE)
BEA WREE +,-, %,/
I mod
BK, &/ ) max, min
8 |7 M |BOEBRFED |Bkb
EfEk ER TR | AROBOKROEE [WIEEER  |[WEETR altcode
9 B %
HAL HATEE ORI 4= %/
10 L5792
bt FIDRAEMR  |ZERER altcode
T | BREs L TEBACA BN E N move

EDRLIOEES, IRz, Fre, REHEPFEL RV B S LB,
A%~ RIEEIZ OV T 23— RIBE ORZR I o CU BT - DB DT Ay N & XSS T2

WEEET CTRAZEOREROGRITITIZIHAL T
VETHLIELHHELL., 22T, WBRELHE
HET THRAZREOREN 2R T 585 (422H
(2)(b) T#ik ¥ 5 WHERE 4J5 £ 0"ON 4)) % %3
L, Ghe TRERIELH D 0N as 53
TAVY T 2 —A%RRITTI2.

(ili) AV v FOREZE | BE LHEDHIHE
RENZEM T 3R /2. BEICR - HIL, Myt
B & L:DT, BfFEE Y ¥ OBERMERT O REO
Fe (IR IR S 2 R NE T A6 T
H5.

MAOBRMREBIE, ANREL=Y POTRTHE
BolEk, MERI L EGOREEL, F/—
BRI, R SNRA GO EI
T o THIBRT 2HEEX ERIT 72

(b) HTELVEHEREAY v F

BHEDS DD DB VAT A %kF VT VRAE L
B, 8EEOAV Yy FEHEMS LW ITHEAGELET
FHTAZLIZED DB Y A7 ABTOF — ¥ 2584
BOBLALYEBRTELRBLER, Fho T
FER L. F2 AV FERLOGEISHESE T
R4ITRT.

(2) YFVUAEE

(a) PBLI=v FER
UTOBMREZRLZRRBTAHILICLD, kAL SEH
DOF—FRBICHEATES L)L (7).

o F—SHEHELFT-FHHOKEL (K7(1))

o HEKEHEROMEL, 2 (B7(2)
B, BI=y P ORRERTRERX, HE, &
e, BEESFMEO T TRBTEB720, WLy ME
FOHICBEDERH OB IR 2 o7z,

(b) #fEfREDOFMER
RILFLDOIBERRD ) L, MBLEOFHKT
HHEHR, HE, BREFMOERLEHHAT S,
THIZOWTIE, Bhaoy FHEIc, WHERE 4)
(E8(1)) THFEFHIAORERNLEEL, WUEE
(FEHfgE) (M8 (2)) TERFELRETS. T/,
BXEH (HELREE) (W8(3)) THALANVO
EHRFERRET S, (HEERIEE) OhTRhT
L%, HEVASVERBEX Y Yy FIGTRT 5.
MEWCDOWTIE, ONA (K9(1)) THESRMk
EL, WAKEA (K9(2)) ClEEZRE (EHEEA
TIHFTRCHio7HR) 2HEL, WAIT4) (K19(3))
T—HERBIRERE (HESEOBE L E R
WE L) 2HRET 5.
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<HEELIZ v MER> 1=

UNIT <EEBIF> " {” <2 =v pEHR>... "

<1Zy bBIFR> 1= <F—2EBE> | <BAIf &k

<F—2MEB> 1= EBEIT> [EIHERS] <F— 28 ce (1)
<BHift EEERS 1= GREIT> [EHHER] " <3y REFH... T -1 (2)
<ERHUIETR> 1= [ <@YIELUIBE> 717

7 WLy b EHEMC (Pok)
Fig.7 Syntax of data delivery unit definition (extract).

<EBRES> =
CONV <fi2>
PREDECESSOR <5&{TALEE %>
FROM <@t 1=v FEER>
MAP <fB%1=y hBEE>
WHERE <ZRI2>
KBTS 1.,

<ERIBE> 1=
<SEETHIETE>

" SREEREE>... ")

= <T — RIEE>1=<R>
Gol=<EH> | <F—2EE> | <BBE> | (<KKX>) - (3)
<B% =<B%EB > ([<KX>[,<KX>1...D)

M8 et (P

Fig.8 Syntax of data conversion process definition (extract).

HETEE> 1=
INTEGRATE <ALIBZ>

MAP <FBEI= v FBER>
ON <GRIE>

PREDECESSOR <5&fTALIEE>{, <SEfTALEEE>)...
FROM <FBITTIZ v RS> {, ITC <FBTI= v MRS}, ..

WAKE {<E2BIRSZIFETE>| WHEN_ALL_REACH } <+ (2)
WAIT <HBBIT1= v MEEB> UNTIL <—BSEEIRHIRRS 14> = (3)

{, <@tz vy SEE UNTIL <—BSERNIRRSRMS) ... ). ..

Ro aERMmL (k)

Fig.9 Syntax of integration process definition (extract).

<EEFMEEFE> ::=
DISTRIBUTE <{LIEE>
PREDECESSOR <%c{T4LEE>
FROM <#@1= v MEEB>
MAP <= hEHB>
WHERE <GRiE=0>}... (1)

10 RFEFEMERMESC (k)
Fig.10 Syntax of predicate evaluation process definition
(extract).

IREERFM 12 DV Cid, KL FkD WHERE 4
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BIRERREORE I, ARz ET s LI
X y¥eET s (X8~10 » PREDECESSOR 4]).
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»%. #EIDB ® DB-E ¥\, Md < CHRa
DB T#% 5.
DB-STREAM #HET®, ##5RD DB Y A7 4
(DB-A, DB-B, DB-C) »bE#H%D DB ¥ A7 A4
(DB-D, DB-E) ~OF — #fi#i¥, IR DBOE
Fr—4%28E, \FTEHRRDBOF— ¥ BRI
FH]L, ABALTw o0, EBR ATIHE L
&b, ZUTOEBEY R ATEYICE 5 DB WE
DEAL TN Tz,
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( ARESENSZE g 1m 5| Bt 1m0 FELHE X E1R)
2R T Ly (FHEER) |owams HE— Tl B (S \ @%92MB PN
— By F1—bOSFYF |TF ) o1
[ F7Ge_ it Fre _#910GB
—— J E2— Ik ~ \———
DB-B — B N T A DB-E
fﬂ%@ﬁﬂNRﬁﬁ”%@%ﬁ&,; ! FE\(EREE) [ ( IBFEI8/ S 2 B AR)
2 X7 L (IBREEAE — - = -81* N M S 2T L
p— 200—bDTFIF | % g
e = iy LS TS
N/ E3N—h EN P
DBC————~o1m/a| [ EEHa T~k e hiEemgE ) 614
Eﬁ!ifﬁ‘vﬁ 04 - 7 R \ (ERRE(E) :
ISZBEL Y AT bt n .
EIN—bOIFUS | F Bl s  foaa
#0368 __| . UEREER) @s0.evs \_LETH200MB )
P S TREAM i (611388
\_ S LREAM - - I J (3) @F s HBIARE
@y -48/18
K11 BT S HEY AT A
Fig.11° Equipment data delivery system.
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THEICBWTOREZBINEAELEBEL TV 5.

7, MILIGRT LS IEEF— s BRE2NT 5
RBYFIFERRBTAILICLD, FHMATLDB VA
Fh, HBEDBVATLEYD, FNENDVAT L
AFEFMCES, B, BT A ERERICL T
5. OB, RE¥ELGETE{DDBYAT LY
AL, BE35DB A7 2%RAELCHE, Bkd
HBIEDTERVEERIIAMTH Y, BE, ZOFE
F— ¥R EFOF B L - ERRODB VAT
ANKEET B E LI FoTV A,
(3) BEtYI~OEE
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1r35E, RETEY Y TORELERE®H
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h, Wk ryiicry, KEDAOLEE $TH
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YR AT LD v FRERE TR L, BRER
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3EDF — ¥ FELEET VIZBEREE T VICEE
LCERTED D, AR EEE, BEELOMD
EHRIZHSNTHHIOMD | 5F— yBREET VB
FUOF—yRBS Ty b7+ — AITEE, REEIOW
ATHHEATRERTDH 5.

5.2.2 F—&2HBEY AT LRARBSIE
KRBBREHDEOLT - AT AT LBEREI,
12 ISR T & ) Ik T 60% BT &7z, $72,
F -y Y AT MBI 1/3 KT
ZDH LT F ) ARBERBICOVTIIN 10 BOLEE
R EEERL, KELRMREPDH 72,
SEHILTVRWY, F—F BT AT L BERE
OmIiE, BBy P OBET -y EHE OB/ E
B, ERAEOBESEOBBFINTBY, Ih
L ORBERMEDBIES, ¥F 1)+ DOEHFBIEDH
THEEZ 72 L DORMRHBRE V. TT v P T 44
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LM (30— A3 OhE
DB-STREAM%:
& L el

DB-STREAM
EfER L R

IR - W70 SADRIR

®M12 7 FilEY AT ARBERE O LB
Fig.12 Comparison of man-months required to develop
a data delivery system.
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