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(2) BUFFEEEETOERAS- T 8.9 1989 FEICKE D~V Y F = — b v VE¥ L SGML
HRIC X BEBATF « THRS "% 55 /. AIDS
t1  Construction and printing of SGML form full-text data- E@{%\@#ﬁlg" The AIDS Knowledge Base" 75 %

base of an academic jouranal

T2 Hidehiro Ishizuka, [ #R1HH#AENE MG RFEE KLM

HHER

NnTH5. SGML 2HHL 2EHHZ, HILVWEHRED
Kxa EHTL 3DICIBRICKTIG L CTHETT 240 &

TERAGE L Dec. 1991

’

’
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5. &3, Bryan ® SGML o AFIZE o 0 AZES
124 SGML Tk & 41, 1991 4£ 3 H i Flf7 &
nrz.

() FRFE - FRIGEDVERK

SGML CaitA v Lamas (BUF, fiRic e
FEE W) BEAHHRIL 2B, 1990 R DA
SOERAGEERE DO Ncr s LT H
HXM7 o7z,

L, Bit%{roTwa¥aiddhs. oz,
KIE 1> ¥ a — & ¥4 (ACM, Association for
Computing Machinery) 57— 4 X — X AT L&
SGML t ofiarahbd L 5H L wHl > AT 4

DRE E T, BB RS 2T LR T 5.

¥ 7, KEME¥E2 0G5 T H % Chemical Ab-
stracts Service (I, 2T — &% X— X% SGML %
o TERT 2R RO T3, 2L T, AAIL
4ad 1990 HEEH LRI RO TR 5.

% 7c, 1990 RN B L > S — IR E Al
(BR) L 3t[ET, 2258 % SGML % » TVE 3 %
ARG L7c. £ LT, HARTHfTE LT % 10 DR
WEE (N 8 ZEIRBRSZEE) A b —RTF 2L - T,
SGML (c X % 23k (SGML HEak) "1 D%
91 4£ 3 AWKVER L 7z. SGML EEREE T ENRIAR 72
T% <, CD-ROM b 1ERR S Iz A, Z odk[H
HFEC RN EEERARO “HET LB 2.

LIk, 5 2058t o SGML oiffic>w<, %
DOBIRE &k <7z, FRFEDOETH SGML o H%h
MM I N O2oH Y, ZOELLOAERCET
% SMGL ofHREENTH & i b.

SGML & & 2 {EMAFERFEOKIVER, 1989 4
3 ALIEOIEHHER A S & CARETRI (BR) o 2EEI0F
TR C X W FEHI N, EEAREZRE»D
HAFRE L TFud 27 beBIML, AT L%
it & SGML RHHEOREIER R L k. $EE
X, SGML EEZE o LFPFE < B AL ER O RET
PN —TCHBM L7z T TEABILTE, Thbd
OREBREY BT 2 C, ¥ SGML »#HHT 28
BOF|H LRES, 2 L CEOFRTFIEYRN, &
BecconFoLEBEERET I L L L.

2 SGML

2.1 SGML :EFHIR

*1 BB, HBERLTBER

SGML R IC X 3% 83EELT — & N — ZADRE & e

Dec. 1991

SGML g#iAh ZHIBICE AL, 77— 24— X%
%L T3 EFHR Y2 RIc s -TELLR T
5. WD T v Z3EN, -T2, '
Rl<® - 7nwext L <, ISO o JTC1 SC18/WG8
OBEBFHMEFT VTR, 77T FE Fda Ax
b (LE) oGk, BiftteE, R —2dduk, BlklE
Kb, COETLVCENE, EiboBEREca T
— ZR—ZNRTE LD, HIRLNOHKR 2 & 2
(¥ CD-ROM %, #:&1k, v 14 77 b (RIf) /e,
R=THBDOAFROL b VED 5B, CC
T, F& a2 Av botEiElbs SGML, HifH#EE 2
DSSSL (Document Style Semantics and Specifica-
tion Language, & A & 1 Vacuk £3E, 1S0-10179) ,
~ — P304k A5 SPDL (Standard Page Discription
Language, $E#E-2 — 2 305k 28, 1SO-10180) i xf
BT 5.

Fda X2 bl SGML ABEBL, L1 7T
¥7 hix DSSSL #8554 5. DSSSL 3 SGML ©
Hedhic FFa Ay bz A2 b (element, %
F), Rtz T#EOZ2 AL V] &0 (X557
7 LT, B B (FoKEE), FEED, &
DARELEDOZLZANKHET I LB/ ET S, £
DEICA—UI/EE A D, Chid SPDL <idil
X 3. SPDL (I PostScript 5l =ZEETH L. %
D7z, SGML OEC -7+ X MEX LBLF,
SGML EX D7 F X b & v d) REIRIF 5 ik
DSSSL % SPDL ofgerf>dbot V74 5%
LR P B A, SGML ogtohicch b Y
7T AEEEAHEINTVEDT, ENEH-TY
v 73 5. TeX®x DSSSL ¢ SPDL o #HE % 1F
HFfo L L b, BLRADEFCHELNL XIS D
ENREAED BN T V5. 2079, SGML XD
F 2 FOHIRIC TeX %o —-fTH % LaTeX 2
BEDLINSE T E LN,

—7, CTS K3z o k5 allER}R A<, ZACE
I EZ smanicse LTTF A befting
Tnd. 2rild, BOXAL MLicik Ty 7))
E T2V 27) M) 2Eomarsftmsn
TWEDTH-T, TEDLZA L] &5 ERFE,
FRa Ay MEGELwIBIERD 2 b TCRA .

2.2 FHaxr MBS

SGML ZnBHIX FFa A > MEER2HERT 5
SETHB.SCML 2#fisctickoT, &aX
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IR &4 Pl IFEH) &) [Eox A b
vy TEID TEio 24 bl IRy (8575
71 TBEBXER) 17E) A v kfiixot 7
27 F ) 2EETLE b, [3E) @& =
DEAPNVY L THEI) T, THI) & T&iox14 b
WVl ok TR T, IR & 1855 57) Ck
REND & o BEEHRERSL, SRR £

FYED 28 TARS) HorEEoEiit V7 1L Twd
vV 7ERA Y, A7 27 MHAE DRSS
HWBR 2 ERT 2 LB TEL. CHORF2 A2 |
HEDEHR%® SGML Tz DTD (Document Type
Definition) ¢ w5, ¥ 7%, A7V =227 b &%
SGML Tt L A k (element) &S, ik
FT—=AXN—=ZDHETIE 2 X T -4 HHCHYST 5.
e, DTD 3, ME, BL, v=—aTlhEEns
e RFaiAr b0z S BREZDT, 247
Lo DTD { SGML ffix 7 7Sy —> 3w
L, SGML zhBH G x4 N+ =2 A2 MEE
kT 5 C EaaflER, AL LT SFEL &
nTtwns.

Z1LT,DTD tft»TcHTL AV ba2 AT [+
— 71 #ff0 %7 F X &, SGML XD 5 F 2
FewsS. ITv—241 (Markup) oERid, ©
LAY FOREERRTTFA MR, Bth % 7 (start-
tag) THELL A >, #T % 2 (end-
tag) THE</TL AV MESTHAL DD TH 5.
IL AV boORCTL Ay CBEET ERE, T¢D
X E A AP TEETS.

Fdr=Xr b2 47C ¢ DTD X SGML o
Brxy7 V4 r—vaykhot, SGML 25 =
—VFRELETHME LThRohE L. KAEI LT
ZHEE L CHERo CALS AL TH L. 77,
X E H & (AAP, Association of American
Publishers) (¥ SGML i€ X 2 O H A K5 A >
LT, BTPERBOVER L ~— 270 B3 2 e
(Standard for Electronic Manuscript Preparation
and Markup) o #2225 0% e L,
Z oHpTXE (book) , R (article) , FIKFIFTHy
(serial) DA D OEEMR DTD * AL c¥E* K
S5 Tnb. ¥, BATY, HATEHRE MERCH
AR FERoIRER] 215, AAP oy
%ItiIc LT JIS FER VAR E hre.

THREHER 2t Dec. 1991

2.3 TF¥XIFDODAD

HF#HwCE->T, SGML X F5+ A & AT
Z2OEERETH D, AR b, BT OBEBCIEIFAL
LAWSGML fl# %L AV b EIRANLA
dhEAabhnrsoTdhsd. CoOBEPEETLH
e LT, 1)SGML 5+ X b5 1 ZOFER &,
2) i~ — 70 oM2x» 5.

SGML ¥+ X b5 1 %%, DTD ft » T
7 2l cL Ar MEFoO T 7 (ANH
14 F) #H¥. 20k, i—ﬁﬂfmyfhmﬁ
STHEXTEIL AL P F—2%ANRTWL Z
T, SGML B D KF =2 A F2ERTE 3. 2D
Hidd, SEREREEANL T CERTH 5.

L2aLl, Hlow—Fva-y 7 heFd A b5 1
A CE- R 2 7t 3 5 c@ddE h@EL Tw
. & 2@, HAGE SGML =5 ¢ £ MJSE-
WBTRTOREKEE Y b7 F_R—R T
MTrTuarFroBsrscBTclickh s, HEREL
S THh & THFEBBY, FHABFO S TRIES
7. SGML HF & 2 + =5 ¢ % 352 IEREA
NCELTEY, COXSAEFRELRCERS
fioy~— 270D EBRSTH - /2.

TEAMCIERD % Z7ofb b g~ — 2 2+
J3CE%, ARLTE MES~—27K/F1 &nw
5. LT, CoOfisg~— 2 % SGML o short
reference (EMEZIR) Y D aE+ W CIEH DO £
JICHEZEHT 5. FFC L > TEMBEDO DR WG
B — R EDTEFE, SGML #Ei# L AT
FEREVELCENTED. a2, TkiTLfrEd

—FEA) LnwoslgS~Y—2 %, NT T THD
Bt & ' <p>OFMESHM L EERTE 5. TOFME
BERCLY, <p>TlRAL KT LITHHD
FTRED AANLTH, HEPHC<p>HA - &
SGML BRI+ B B TE L. 2R,
<p>L\nd X SR EBTTICEREOEXHCHE
PET . [, </EFZEEL><ESEDLXAL b
V> DEREEIEE LT ekfT, &i7) 2E&FET5C
Ly TEBL. KL, TOEE~T— 7 BRALT S
DI, BEELDORC—FTETFTED XA P psk
ZrlpREEE R ATREAL A . B LD, HE
ZORCHIBEATT L L, FiBOTF— 23#E->T
HEDOXA MVCHIEINTLES LTHS. G5
v— 7 ERAT 3 20, FEESBICX - T

25
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HELAEXHALRECTOND C BRI NAG
nNEARLY, $Z0EEXHLREEHECE >THRA
YDOTHLLELRDD.

3 $LiEA SGML OEA

3.1 CTS AR & #ofEEA

HLFEDOHTH DO T W E HEER ST — 4N
—ZEOMEYZOTERET L. kXL THE
ACHwWOLRTW 3 Ak, CTS THEIRIL, CTS
DF =TT — X -2 %5 HXTdh 5.
LaL, 2olFRE L) EIRImsFE-> T L2TD
BHREFE-TEAWT &, 2) &£F— 4IHA K
FAMEAKETHBC E,3) RIY EA D otk
WWEEAXE W2, TOOFRIOHE 5 EIRLHX
Kh->TwnbZtAEORIELARD D,

CTS KX BEIRIE V-TH T —TEENRL T
ZDRTEFERIINEDDOHEDT ENE N RERDL,
CTS TR EDOVEA X ATRET B - T b Tl A8
PYAZX LD LEREHRLS LbTHDL. TOEEE,
HeE G Lo TREXD) 2hlicHEEA LT
B L, % CTS TE- 72T F X MO F
KFECEY AL i B.

ZDFER, CTS 5F— A blER I N 32T —
ZRX—=2LTERXMRIDOZ LR D, ML HK
BEINAELS AL, &0 514 U EBERE I XT 4 E
DELT —ZR—=ZABTF A MEHDOH &L A>T
2HEMBO 2R TH L. TN, REmK
KL RLHA A NT 2 R THE LS
HH D H 2. filluc LA, CTS ERIOBIFES & L
TYERR & N B 2T — 2 X — ZREIRI 2 > T
BETOEHPIF- TR AAVE VS RAEARD B.

EXF— 4 R—2F CTS F —F% a5 L
KEoT, T—2FEBATC DT TERL TV 3.
L2L, CTS oF — % L FRIY L4 A -2 %
EEHTI3A2DDIDTH T, TOXELCL AT T
rMeE, IV, A XYy, FOREI ALY
Yz — X B~ OMHIC S A b > Tw 3 235, &
XX VL, BEDOLEA M, BEL AXAEL LW
>k F— 2B PN TVWERTEAW. RYIC
FHETZ232 9 7OKEALFTEI LTV EEHS
PERLE A PVIEKGEL, IROKE RALTHEESL
KRt 3 EvoBETLAAL, T b0
ENCT— 2B Z@BAT 2705058

26

whb. ¥, arba— 2 BEHE~OGEIEE R
YT EEBC L CE AR > TR A Y, B
W LT s LBk sd. 2T — 2
— ZVERR DB A A b RhE, CTS 57— 7 s
Hofin tLEomchil@nd s L F51 L5,
%7, CTS OomBicS HEHETEMKT L i
% 7c ¥, ENRIOTFRIzsE s 5. i Hhit= X
N OBRKE LA L BEREH L B> T E D, TD
mhbd CTS FRAKBKEORMDD 5. GHEL
{2 > EEE, Tetrahedron Computer Methodology
FREBEIRD D EHCT7 0y - L <
w3, coRXeind, ARy FREGEARL
7 % %%, CTS o Fic 540 REREENRI Dt H T
HY, TOROBRBIENLE i .

3.2 SGML AXXDOEFT

SGML # w3 /=t (SGML A=) &, CTS
ROFFD 3 OO Z FHEWICRTE, T biIc
SGML 4RMEDEF 2 ->Tw5.

T4, CTS HRATYERINERULT —F XN — 2
i, 7F A MEROATHLPEIEENThAEL S
7e 2%, SGML A TR b EAE L 2B TH
DS T EHATED. HEEMCE, MeLREEAC
HHATN L bDOTEHAL, KX EFHCHFLEL T
KL OBBIN2b0TH B2, SGML Fc o
BROEEZH LTI AhbTHE. MPeEY LT
T b (R L LTRE, KX rbEOFTY
27 bDY VI RERTHCLNBTELLSICA
S5Tw3. 7027 MEAXTTHERINALTD
Xwv. ez, MAXFTRAL, By hoXx—
VTEBINES, FOHFEY Y bx -0 %
WHeT7 7 ANEY IR EERTDICLEHNTES
o9 -oTnwd. /5T, T{E AF ¥ F—Tt
w heR&Z—bFhE, SGML TH bz % X 5
i Y, =ofEE DSSSL % SPDL #AEIC X -
<, BRI HECE YT B EnTED LS
i b.

CTS X TEXLTF— 2X—2A%VERT 25481,
B — ZEH T 0B RLECTH 525, SGML
HXcRrTL Ar F (F—4HH) ¥*XHT 370
DT — I BRHIBLTLNTED, B LEX
Fe= R =2 > T\n5.

CTS RFMo#H» 5 EIRI SR -TH % 55, SGML
FTRERIOGS XHBMCAERE NS D, F
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MladbhalcEd. LAy b ERBIT2477% A
NaLERH 35, CTS oG6HiIL S fmT 3
A NEESTHE. b-ed, SGML KT
FE5DLALATT B CTS BEREEBKCA
LAhRVWENSEFIDHS. LA L, SRR TI
FREVECRZETEL->L, COFEPT%
LaTeX OfEC L b T TR AL DD X—F
5 LEA[EETH 5.

% %, SGML MHEHOF|H & LT, EFHNEO—
BHEL LTHEEHIR TV EANAL N—FF X} P
DEWNRFRER C L 2 BT L L A TE 5.

NANR=FF X+ TH SGML LFEUL, FFa
AV P EEENCIEA S, Fdra Ay M=
Lo TS &, - BRI AR 2 & & AL
L OB E O BHEIHRS D B2, chbEAALNR
—TFFArTRY 7 ERHERY VT HET
"zxd. 2L C UV o7xlizzec k>, &¥IH»
LI X2 ThR L, BEER %R x LA T
Wit (FTIovrr) BEFGCE->TWS. F
Fa iy MEEDI AL HF SGML & A R—F %
ZhEELPITW B 2, SGML BRO LT —
ZR—=ZA PN NR=FTF 2 MEROELT — &
—2%VED T L RFEEMCARESDTH 5.
TEFAMDESE~OFEBAM L LTE, 2t &
F, kKEax>v VY a—2%58 (ACM) 0¥ 4G
Communications of the ACM ¢ 1988 4£ 7 H &5
INAR—F R MEFEER, SV ar o ETEI N
3— 5% Z " Hypertext on Hypertext" & LT3
FTONTWEZ EBEFLRLSE. LiL, BBk~
X5k on¥secik SGML Rt A<, CTS
FHRTEXLTF — AR —ZX%EoTwE. THbH
SGML e+ hiE, IR/ TH5 5.

INA IN—

4 FEOBE

LT, EREOERE T — 2 X — XWB 55
LEBETE. cCTHY LT 3%EAFEL R, ¥4
LEBATEERDI PN T AN DOTH L. COEET
ERFEX BIR-EIRT - s - a3k - B OIS AR
LEBROFS AL bEREINSE. HRPKIE
EhERF M —2HBETS. LiL, Baiehit
AEREHIBEI NI L LB, BECLoT
RArwz iy dbs.

B @4+ %5 SGML K& L T, AAP 0
EER) »H5DT, 3 AAP HIEBNM L, K

TR

ErA Dec.

WTARFFZTEH L IC A - 72 AAP I ORE A
LIRR A Rt C Lz

4.1 AAP o) SGML #

AAP OHFIC X, serial (BERTIFTH) & article
GRC-ECH) 23D % #3, article (I serial DREKEHR
D—DL LT, FOHFICHDIATNE L S5KCAR->T
BY, iiFFHIE b CERMITHEEROHEEY
KHL T3, ¥83ERERVTHo ETH 5k
¥, serial & article DD 2 04N+ 2.

4. 1.1 serial DR

serial DR OB * X 1 /R L 7=. AAP @
DTD 203 D% /;RLTHI DKL wWDT, TC
TREEILER D DTD % FiA 8 > T5 — X HEREE
BMELTELZ. M1 G BRSO %
AL, FEicix floating elements (HIREEF 2 HH
ATV AV ) ZRT. BEBSOWS TR, BE
BEoL VR ELLE~NTHE->THL T &, B
PR EbLTEABZEERLTVS. izt 21,

1991

serial (¥ sfm (serial f§ @ front matter (Bijfst 1)),

sbdy (serial f§ @ body (& {A)) , sbm (serial F &
back matter ((4F1})) @ 4 2D T DIFgTH
NEEREA>THETLERRLTVS. Ak, &
REELBENMEED, BOVELEBTH 3 2E50
»FEHET 2 2o SGML piFgs" 2" "+, *
ok, TOERAMIKRLTHS. k& 2l
sfm & sbdy (X AHIEHE TH % 43, D sbm AT
HIEHTH 3. &P, SGML 0F B IC it or R
FT"I" DB, CCTREOERYEEEYRT
HWTELAL. & 20, DTD Tl sbdy (I part %
7ok ssc THERL X B © & %" part | ssc" CTEHET
% 75, 1 ¢i% sbdy 76 D% part & ssc DffjH
KT ek > TEB L. 2%, DTD 02T
BIrRL7eb T Tlidinwn. 2 & 2, spubfm DnT
FXOIEHREHZ2, CCTEEML % FELL
R P2 PR BRRE .

floating elements (X HERGET 2 HH % element T
» 3. &z X, adv (advertisement, [K45) ZEIRI
MOECBFELTHLI VT L EZHM1IBRLTW
5.

AAP ¥R 0 I, part D H & L T depart-
ment X special features 73, ¥ 4, ssc D & L T
book reviews € engineering notes 2EEH > TN 5.

27
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SGML BRiC X 3 ¥2QFELLT — & N — A DR L ER

777777 floating elements - —

front matter for serial

serial title

abbreviated title

alternate title

repeating elements; title
publication date
volume/issue number

publisher’s front matter

table of contents

body for serial
part
part title

section
section titie

back matter for serial

index

advertisement
asequential item

1 AAP B & 5 BRTITTH O WAL BIRE

PAERIEE, 0 ¥ 2k 1

+ BH»OBOVELEHE, 1 Pk
* fﬂ%j%ilgg Eﬂ ’ *ﬁ% D iﬁz L %)iiIv 0 EE fC X 1 lllgl:
WENXEIEE (1) 2RT.

4. 1. 2 article MR

article DR OBIBE # 4 2 K/ vF. %A I, article
L ZBERHTOF OB OXBOC LTHY, R

X-#RaREFTr <,

HEMHHOLS AL DETY

BATWS. M2 RT &5, article b pEERE S
¥4y & floating elements B4y & LR X L . F%
@ EWSy D —F LD L )Lk fm, bdy, appen,
bm T® Y, CDIFICHBIF 5. iLF5CHEOERIIZX
1eRUTHB. —HHLEOL VICfifET 5T
LAY FHBRT LS5, fm, bdy, bm & v 5T
article Ho = TdH - T, serial FH & THNE I

Hho-Twn3.

au (F#H) o aff (Bi/@) < address ({£Ff) Ko
T, AAP OERBICHBBEME S 5. DTD 22,29
DT, FEF T L aff 2 address ¥ E < L 51
BoTwnb. LA L, aff % address Z{EEIHE TH
578, HBET % LERMCETBHEAICE L DA
Chsd. LT, EEATHA Ko appendix C
Bick, FIUETBOEESEBIAAET Rk mED
FEHECOWTOHR aff & address # BT EH, #E

Dec.

1991

RICHTBBIICE LD BIC A>T, [H U
BOEZBICHODNT—~x aff & address #FEH < DI
b L, #ROM#D L&~ EEIIRE <
> IeERE RO L K — + DEHE RFE LB ok

BRrDC S RdT 1D 5.

bdy (% sec (section, fffi) 2~ HFERK X 5. HE A
6 % @ FIC subsection # L T &2 TE 5. HciE
st (@i &4 bv) 2. £z, 24 Prvogic 1.
21 AEENSEHOFES L LV EMNT G
hid, no Xt hd X v. Hild p (paragraph, E7%)
O E N 5. SGML TtiREHEP L A b &

LB+ 5.

bib FFECRIC/RTHREZF->TnE. AAP ©
EEHTHA FPe X, bib oERLIE" h?, p,
(1112113 |bb)" B NTH . COFER, h,
Py ZLTHELT/RL b DDIETHEKEnE T L
ERL T3, ¥, 7 AEEEBEZ/RL, | 1 OR
BET finrrxEHhdc % /,R7. 2, hig
heading T, 7z & 2 ¥, @Y X b DRTC FZHEC
MR CENTT 223, chdEhedzs. RO p i
paragraph T» 3723, XT* B A Th L e d
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}ﬁrliclc

bdy
secl+
secl¥
no?
sec3*
no?
fr ]
bm?
[biby
vvvvvvv floating elements — —
tblg

Co

W
e

front matter

article title
subtitles
author group
first name
surname
degrees
affiliation

publisher's front matter
abstract

body

section level 1
no. of section
section title
section level 2
no. of section
section title
section level 3
no. of section
section title
paragraph text

appendix
back matter

bibliographic referecne

table
figure
footnote

2 AAP H#yic X 3 article DRERHEE 2 BIMSX

PAEEHEE, 0¥ ik 1

+ WHS»DOB VKR LA, 1 8 Lk
* {azjgilii Ea ’ tﬁ% D iﬁi L 4) ?iIv 0 fi 7%Zki 1 l;L‘J:
WENGWHREHE (1) 2513

5. RoOFEIRN D p & paragraph T, 11, 12, 13 &
list »1,2,3 ¢H2%.bb AUBMT, ZOHEK "
no?, ti, (atl | au | obi | pp | loc | pdt | pnm | sbt |
ti | sct | srt) " & BHB. T T, atl {F article title,
au (I author, obi (I othor bibliographic informa-
tion, pp (X page number, loc |I publisher’ s loca-
tion, pdt (& publication date, pnm {I publisher
name, sbt [t subtitle, ti (% title, sct % title of a
named section of a serial, srt [% title of a mono-
graphic series TH 5. IHEMBID | T Ex#h 623, D
lHcHhTdh, B AL T LT & E2RT.
floating elements & | -T [, tbl (table) , fig (fig-
ure) , fn (footnote) 235 5. &, [}, MEEHE M %%
BficiE < H DTH 3 728, floating elements € A& -
Twnd. LM, #4 PLLEr T aroifsy
EREOREKE L Ky hD. SGML I X 3 EARK

Dec. 1991

OB PLEREC OV P* BRI Lk .
HMoFBEZE Y b2 — 2D T 7ANTH
h, SGML Zxzh ¢tV 7 ®ickh+ X5 Ah

S>Tn3.

£, X, HiiE, ZESCR 7 & RAHCSBBITHF
13 %. SGML TAVEFEONEDLET Y, ik
CLHEHEBMABEHORSS M E0FES A L THH

PHRT 5. RPHUoHE R, L 27,

THER %2 &

lTemLzl = M- EBEEH1 cRTI ok,
FEploge s % i > CTBBEHRT 2 bt A v,
BERPCRALFOFFEET CEBITrHFET 5.
%z SGML T, #, &, Hi¥, SO
CDONTh, KXH DI LETCBE~— 7 217
52k ->T, UV 7BREIHRT 5. AAP

B~ — 7 OFLELREL N TR S.

T hliic AAP 8#9C i article oL X > b

29
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I

{ERE KA+ |, AR BR++, BB =R+
+ RARFERAEES
++ madb K# F0a s Mt A

K3 VAKX 2EE LEOER

L L T, q (quoted material, 5| ) & li (list item,
UX MEHH) B Cwa. 5Ifld L AV b T
5CLRAXFOGIHBZHECTH L TH 5.
ENRI-C 25 %Y 2t 2o GBI CH-o 7
D, FORKEXI /N L&D T 5. SGML T@,
SIS ERHRT LR E>T, COEDMBEH
HEMCT2 5 X5 LTnw3.

4.2 AAPH¥IOMBLS E FDOEARE

AARTHRE LT 3223 AAP % E
H3 25 a0oERE LT,

- article OFEEF~ DO XTI
cBHELPBOY V2 BATY
- BRI O B0k O RETRE S
- FSC - FELHAFE A~ DX
DAORFBTFEIZCEarTESL. LT, colciHE
REEDMRELRS.

8 P AR+

4. 2. 1 article OFFE~DOXIE

z T, article OFfE¥H & 1%, BIES, 3L, N,
M, 28, EROF5 1 Hxnx4 TS, —K
article & \woTh, ZTOMEE (¥4 7) ckbxL
AV MCHEDZREFHABWCEDLS L, £DHH
HBHEEHE MEEEA AV EET S 2 2, &
BHEfoT L Ay MER LR RO E R L ]
YV ERALD L, #HE 2 BRoTFI|lonL A

MEKE D RERD. £, ERMOXMNBAMNERYT
RRREB A, BHETRESHET, 25Tl

DLUATLEAEETH 5.

— 7%, AAP $#7C i, article DFE$E % serial ®
sec TF L, article (I sec KK ST —FR L 24 .
DD, T A POSREHECREEEEORE
THIGT A kS LL, COHKTRE, HE
HEHZHA A S A L, ZEE A article OFEHIC X
STHHPIVWEAEEHEB AP E2RH LK
. ke, Bilni A THREN S DTD %
ZTELAOLE A LA VS, BEOLZ4 T EH LW
b LoOMOFEIEREANCLEISKEFETLC LI,
EBRICTT>TH S & FHEoHE» 5WEMAVEETH -
7z.

SGML B ic & 2 ¥ 2FER LT —
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& X — ZDREEE L BRI

B KBS, EHP=BR. iEEApY B
RERF R
s AR B8
R b A5 R BR ST AR

X4 B L Rk 2EH LFTEOER

2T, fRBERE LT article D& A4 FCECTL
AR EDLC LA RET S 20BEBG, o
FAFEEC X > CTRIEHALED 5 L EIEE &
AR EREBRLRTLTHE. £, 247
T & DTD #E&H 725235, B L » article OFE¥FED
HEC G LT v, X b, DSSSL ¢ >~
ZIDONTHh XA T L CRADZEMNE D, TD
BTy &40 ¢ic DTD # @D HHAEER LEF|
TH5b.

L, BEVATLTRBEZAT2HEEL &
DTD #%ET20E LD . CoHEE, BECHFE
4% %4 75l DTD > &£ EH O (OR) % £
nE L, ChdfEEHEBPHPL T L THIETE
z.

2 A4 FSDOEAZ, DTD o -t <article type="
ZATH" St wsEEhEFHWTIFS ¢ L .
A, 4472 FEHAL AV AAP 0BTl B
<article>DHZTH 5.

4.2.2 EELFBDY > 2

HERLTCREFBHEOIRFRI RV AERTH . A
Hh o, TOIEELRLCHT 2HGDOIEFYHL
TEY, EBOEECEBEL TVE0bTDHS.
EREIEDOSE TR ER - e MO UFFEE » 1 FIRF
TFT LA AVE, TOHRLCOVTHE
FHOIRFEBIRLCT 2HGOHEXEB L T 54
BERd 5. BROMB D, BROFEH C L H/LT
HEEHRE A LCEBET 329K, 3K Rt EsAh
FEEFE -V I HRERIFRGER L L A,
B4Dksic, FiElkc t cEELTLHLEE
FHRERLAMGEDD LM, COHFRTREZHOAKR
RDEE Y RTCEHBTERV. L2, K30
VY 2 HRTCRELLI 2 BARCEREIN D EE
25, X4 0Bt AR T4 FEHRCA->TLES.

BRicii <7 X 5 1, AAP #9ik, BEC L B
2ELLHR D, TR L HRX 02 HBECREEL T
nwhn, EECLCHIBYEL HRXE, BIULFTED
HEEDBZ N LEELNETRENZ V. 4,4
OBEC L HFRXRIEMBEICKRITS. #-T, 3D
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Uy 2 %R, T EES 2 DTD 2% ET
2 LHREETD.

4.2.3 BEXBOLH

ST E LTEFOLONS DR, MR B
1A%, 2388k (proceeding) DFRIL, FHLEOH DGR
L VER—= R oo T AREHEATHE. EDD,
HELZHESHE A Y, HEOIRD T oOEHIC X
DERATHD. b al, Baki T h b, E%E, @R
XA b, HEEER, S, H, FOIHOEX»Z v
»s, BITALR O, FHE, 24 My, HIEEE, FIfHE,
BREHOBAHZExTH 3.

4.1 ik ~A k51, AAP HclzZ <l pT L
AP ERIBEHEE LTCHEL, 20oHBUES HH
LLTwa. LaLl, HEE2EHHET5 ¢, &1
AV IRFBINT D27 % — 2 ARDZBEREL B.
7zt 21E," <no>3</no><au>#HAK HE</au>
<atl>{EMEHEE L 57— & X — 2 </atl > <ti> 8
HEREAFE..."DXSkARY, thEANTBC L
R hEETH 3.

— 7, TeX o —H©<»H % LaTeX i |3, article,
book, inproceeding (2 H32L) , manual H x » %
4 FHHEIN, ERFRICHEEB HEEEA R
BHLNTWE. L, 2RI,

@% 47 {IKXHFOXMBHE T~ )L, HEL 1 ="
HEF—% 1", HEZ 2 ="HBT -4 2", ... }
LIHHAZ — 4« ZEL A TH 5.

Z T, B D DTD KX D % 4 S HIEA
L, 470tk Ay b e 2Dl #ET 3 C
EERB|ETD. 2z, x4 FTHEER AL,
EH, a2 A ML, HEES, &S, H, EolaT
HEHBEZWR5 L LF 5. FERCHETTAR, 2
ML BREDIA TCOWTHEEB &EF2H80 3
e TEBE. LS KTINndE, <au>, <atl>,
<H>FEADFRTL AV MEHB X 73AEL 2 5.
kb, bz AV MEOFY I £—&L
THEFE->T B Hr " GIFAM 2#->TAN
L, 2OFYIL4—%HEMWICK JcERT 5 &
BTEBEIOLTHE. £5FTBL, Kb)CED
A THANTEI2HERELEH, XLFEHAINS
XBRZA T, ol 2 EHEER E T 7 AV b E LT,
EhND LA T OBIRET Z L 5 KThnE, BESY
LBELCHEDBTHHS.

([CREESt i
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4. 2. 4 M- EXHFADORIS

HARDELSFEC I, AISGRL ERGRY GhL o

BEI) o s EE T 5. FISEE, BRIGE
DESCELLL—-HDAEZELELIHEELH S L,
—DDELRFEDOHNC HESLERSL & AL ANRIET B
TE&HD 5. HBMUEES, ANTHEEES, & FIE#R
WBEEE, BRIEES, G0 ¥4, BREZE¥2A
BAE AT 2 OERFE LIRIGE, ThIC BERRRE
BtrtEst s 4 —oEREREZ EZHE L L 5,
FISCGERSC & EGER L E RIEB A B cEA->TED,
ik,HL%K BT hH, EXFEDA &, IR

FEOF L CRERAEWCEAL > Tnik.

%iﬁ@%ﬁmifﬁ,mi@ﬁfbw,%%m
. 8, AN A LS THFEETE I NL. E LT,
chE@dplic, MIXXTENR/L LA v, HEEL,
WEh L 2EILEAOHIOHRMICEEEC &b d
5. —F, EXHGRAFEDOEZR L OB E R, 3L
DEA MV, FEFHOLR PPEMIT L L OMH
TEMBCERED L. Tk, BLFEOELR/LD
BELEILISKEIEbhdcEdd5b.

MMGEOMLERL TR, %14 v, BEL, L84
samxEiiZgTehaL, EXTHIEINDL LM
H5. x0BE, FLHERTHIRIFZ2 ¢33 H
5L, &4 b & EEZOELEILDH % HFECR
L, EXoPWHERETA VT L B S, DB niE, M
XOWETE AL, ELOWEOL 2B EE & D
B5. ¥, MXAEKDORHOEHICTFLD %1 k
W, BEL, WEEERIL, 20X XEROHZ, %
DESOETORICHET LD EHOHCED
TEMRIS 2 € & b & 5. HESTASURAEZE D FISCERSL
X, FISGEDHE LFFCED % ik kv,

ETAHT, BERLTREFEHEOFTBE» D TH L,
ZOET O EERRIND T ERTEETH 328, HILER
XTI ECTT, FFTRErIN AT L BE N,

Zo &5 BRIt 5 DTD #3&%ET 5 HE
B L. T, EIEHL TSGR A L oFEI>n»
TR LS E A THEATE. £4,
NERIC & EXEKIRHTFETETL AV FCDWTHE,
EnNEFhiero L Ay MR FRET B L k. &
EZE,RRXEA TR, <HE> & <HEE>, B
gTlx<jabs> ¢ <eabs> & LA. 2L T, ¥4 7
EWHEIEB CEEHBAHRET L L - T,
£A4 S YHFOHBE W CEAL S C L CxinT
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*"‘lﬁl‘lﬁ()‘ FoERHOFTH
Hzz FIX & X
MHERES 2 X & EX
—repl? BoRLIAH:  &#%
—trep2? H AR B 1t
t—rep3? /5
R E B AT i
—EH®
—hﬁﬁ e R 3 RO N
F{EBEE 7
_&}.“a' ¥
b1 0
w3 ¥
g AXERBILIEFOUBRERD L LD
EERN COF0LEFEFHCHT SN
X AEFB T * oF LI XM ELN
HEEE» S 0 EEE *
—URBE A ?
S En FLEROKMG
F3l % FEHEFS, FER s 4+ LFRS]
------ floating elements — —
.Lf‘:‘-
Z 0 Z oD loating elements
X5 *AREEDOREK
PEEIEE, 0 ¥ ik 1
+ WEAOY IR LIEHE, 1 L L
*EEHB, ROERLDAL0FF LR
WENZ2HIHE (1) 2/R7.
3Ll 7. KRN %Al 2 DFRSLCIREE DI D 7 B 5 X ARET
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4. 2.5 ¥£EHA DTD OF

CNETRRTELBRCE ST, E23EHD
DTD ###%£ 7 2%. 3, 2230 ERL, Rn»
Tl % @ article DR % % 1 KR~ .

(1) Z&iE L~

5 IKERFDHERE R L . AAP offyt o
FES I, BIRS, M, e, #m, RS, )
SEcHOM (¥ 1 7) 2R LA L TH B,

FPEIAS) A—o 0B CHEEIFET i Aan
7edd, P EIL, $hbH, (LEEE O 1E) &
L. — /4, ffan, %30 B, SRS ERATRED(T
EIHB KEN) & L7z, [¥08R) &, BELFEOARL
LERARBSEOUELEDEDDOTHB. kL 213,
FTSLFENC A 7 TR DT LIk % FISCREICER O THY
HETENRBBED, FDC ELETT. FDED, HE
AREDITEIHE & L. ¥ 7%, TEHEN) i, =
DEDEEHCHET BN % —2FICED DT
BB, ERAIGEOTEEB & L. 7L, EHE

5. Ak, FLECI-TRHIS KR LEZLS
PUNDObORBRBEACELIIALHENA VS, £
DA RBERFEM T L & v,

Zofth AAP B & OB S, 4 & HRicH
NERLOMAH T E L THB.
(2) FASLDFRSL - s - #aR

B4 6 ISR DMK & /nd . EFHE L TR
AFSTY IS THRL ZEPRETHE. &
7o, HHEL, Filga & CER & BwXEILoOMAH
rEEB L Lk CCT, BIBRIERTDOR
A TCORBEY T 29, FEE BB THID
BB ->Tw a5 NMRECHTREI cZh i A
3. HROEBRMEOLEYEDH, BRI L
WEYDOW G BEE L THhE. B, {EE, LD
BCFEE YA LTHERBZEXD S D (KT
RehxiFEE W) CHIEOWMAEZAEEE L. %
e, BRI RXIEROSZHE A & 3RS H A & 25D
3. HARDZESFET XWX ENRIT 2 5825358 w3,
BRAKDZELFETCREGERZE AL ERIZT 24
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X6 FISCRRSLOERL
? fﬂiﬁ%il?i Eg ’ 0 EE 7%: & 1

[ERG ESIT =
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FREZ M R
WX DS AL

first name
surname
degrees

present address

publisher's front matter
X DOEEWH
BXOFHWHZ

FE(r <)
BEES

EDSA M
'i(L o)
&S
oy 4 b
L3
LRASOES
LARAID Y A b
B

X#EY & b

+ BH2 OB VK LIEH, 1 DLk
* fﬂﬁj%?lii Eg ’ %ﬁ% b iﬁi L 4) TiIv 0 EE 7%: X 1 J;L_l:

ENXLHEE %R 9

BN,

ML DR RRAR DR D KEBY BER LD E N &
RICLT® 2. BhadlEdk, BRIAFSC HECE b iIcE
FRIEBHE LAt TH D, HELENTEAELFEN
FRETH D, MIXERDBEAERFEL DAL AT
», XS5 .

(3) TR

BROBERAMER L EFELTH 325, SEECH
T 5 EA D KLERLOBEEH T KR .
%4 v, HEES. TR, 130T, B, FE,
NEKICDIEC A >TH O, £/, MLEILDOH T E
REHLA->TwE. BEREYELLAREEOH I
BENTVAWESE, ISR HREL T ik
xRN, CDXS5CLTk. BEZOMICE
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X7 GRS DRERL
PAEEIHE, 022131

SGML R IC & ¥ 23ERT — & X — 2O & ENkl

662 £ B £
WXD 5 A b
EFEVOFELZEPAVHEERIEL

first name

surname

degrees

BFE LR RS (EFR) EIEL

present address

X KXEH|OBRBOBSIEL

AXREVEVEFROBEIEL
publisher's front matter
RXOEENH
EEVEEEEXELLVHBEIE D

X

B~
=ES
B0y 4 rn
(L ~n2)
mES
mosz4ran

L =L
LNxA3DES
LXA3DF A4 b
BE

XHkY Rk

+ BHA»OR YR LIEHE, 1 Bk
*EFHE BROKLDAL O E2E 1R

ENLHIEHE %R
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# 35, floating elements (IFIXLEHLOES LB U 729, Hl& L 7-.

FRFEEOH LRI X Bt L. R
HEFTEITILZHHEREFTENTL LR 58, I
REFILEFBUHGT R RAE RS ELADIHES
Xy XFIERACL>TH2AEDT, L KHE
ELhwnwo bt Lk ktzld, TAIX, Yar]
TH (Par- A3 thbinoe el &
LEFBHATHA VG, FIRAEILL TH K
DECEZIHZOT, DL 5 ABRELTI
Céé Lk T, BNRIERZMHNMNE L. 383C
FREREA S FET 255, R GEOREOEEBECRA
LAV ERBZ 0T, L LEL L.

(4)
FBHOBRRABLOEIN AR VEEZ > TS,
EEVHEMC R D E A TR, BEBCHEBLED
HDCEHRECTH L. HECTEREZE AR EE
INE D 0, ISECEERICKTT 5 A0 & 2 23
HbH. FEARALTH, BHOEBRICA>TnAVD
DR, EEERICILTH, EFHFOFSEMNTFC
XA MNDHBELLZDDRERDSE. CE, 21
MV & T 7\ & GEE CEAENAE DR D5y 5> Y I
(K ABDT, BEHDLXAL ML Enws X bhHEHL
MAabDE LTI EZLLNSE. 2T,

%nn
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EXR

]
e
I

Hixs 14 Fa
HEXS A b o
W:

Hiosx %)

B IR AR

X 8

HIEHOWER
PAEEIEE, 0¥ 1

TS 2

BEOLA PN

first name
surname
degrees

present address
publisher's front matter

B(Lr~aAy)
EES

BEDS A4 b
(L ~n2)
mHmES

gDy 4 b
L3
LRAIOB/E
LRIID Y A kA
B%

XE Y R b

+ WHAOB YR LIEE, 1 DLk
*{E%]ﬁga @Oi&t%ﬂv 0 ifcﬁ 1 LJ\J:.

WMENWHEHB 2R

75 35, floating elements (FFILEGL DB S L FL 2%, BBEL 7.

DTD & L<ix, 8 K RLZ X5 K, TEH DK%
BOoTIEREBEOESL LTI ENTESL LS
CL7. ¥, HIHL#ARLZ A MG b AIEEE 3
370, EFiOFBRSLEREH & LTCEHOXA T
VOHRBEE L. Ak, EHFoFS LT LR
50T, EFiOBERIEY S L5Ch->Tw3.
(5) EFHZ

KRS O ERTCH <3 L HEMfiTH 5. EE
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HEwoR#AD 5.
(6) FEHEHN

Thdb, FEEHE, BN BHOFEHDOMIHE YK

TN DHMARETH 5.
(M) s

T, XX xA v, EEL, A, BS, -
Y, M, RXOMARYIET b BT
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SGML #Ric k 224k

5.

5 SGML FXIZ &k BHFLSEDIERL

T, IBHRHEE2EEOER C O wTlk ) 5.
ERHERPRLDALANEEDITHC L > THEAXTH
%3, 1S ELFEC RE R LROM T A Tokk
x 5y BFIC B W TS HIEE & DR L T v 586 305
WetkE b, 2 D7d, IHHRAR XL SGML
FRFE~OFEHERST MBI E LTEL TS
Sz k5.

WA SR ER OB, 7y —-T 1
27 PRE, BREOTSIC k o cER S — 2
MOEMELZZC e, TIRXBAEVAZEL OESR
ETERTH Lt TH B, T4, VEREFEDOEE
BE % 3k, R\ SGML D5i#ESIRESRE 2 (1 L
i T8 ~— 2701 €o>nwT, #LTAF ¥ F—
DIEFHC X B0 AAEEL OHEBHIC O~ 3.

5.1 {YERUBIZOHIES

SGML T UF — & ~X— A% - 7 th i ENRI A
DR T Z2E2 2%, 1M ARIEOE S DSSSL
# SPDL & L TeX & ~fiC®H 3 LaTeX V% (i
MU 7z. LaTeX 3 EOHE*ER L Tikitxn
7z plain TeX o= 7 atE-cH b, article (EERZ) ,
jarticle (FISLERSD) BN EX LAV bHESI L
Twb. CHHET, LaTeX (& SGML & oM R
. F7, LaTeX B3 X 0ZbEN D A V> Tw
5. TbLIHEECDATH, AF L3408 T
L, AFxF—TEy pREZ—2fEL 2%, B
FERE ECEFHICER L T —RILT 282 o T
INAZ-FI7A41bH 5. BGH, LaTeX (3 TeX & 4]
B, A OEREEN C LT wD. 7, LLEOHE
HCZ <, EETE 20HR2H 0, M FVERER
BIE->TnwBC &b, LaTeX 2L £.

SGML 5ic & 2 AR ERFEOVER IR
T~ FIRETiT- 2.

(1) DTD iz

2) 7vav ¥ —FERZHE

Q) fEFH~— Dk

(4) MEDMLA

(6) 584 SGML A~ ZEHi
(6) LaTeX R~ L

(M) 75N

(8) Ik

BT — &2 N — DB & Bl
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9) ITH
(10) Ekl- LA

PUF, M+ 5.
(1) DTD o#i

DTD FREIC IR R 7R GEDOREE T3 v TVERR
L. 7, 2T LaTeX Z L /& o T,
LaTeX Vv Z7&4 % DTD itz Tw 5.
2) 7oy ¥—IFER%HE
THEALERES MSDOS X 7w —-5
{1 A7 TERET . Ay, BETCCHRICHAIL &
FRELHFEETCRTER > 2. F0oEBE, JIS NEET
BF7ay—TH-Th, HNHLAZbDERAWE
ZDOLTHEIhbhRWT e, FTRFYU X ekirs
Kok, LB 122kl AnL 5
TE0EERHMTHITI— FEANRANWT &3P
D, ZEFoEEr7uay’ =K TciRbrbAhne
&, EHABKRERETRITFEREETORIND LS
DD TH hp BDE2FEEHEXTETFA -
(JUNET) THIXBR X DERBYE->TE 2. TDH
BT O — RAHEE UNIX o0 — RTdh - e dd,
> 7 MJIS a— FrZEH# L T2 b MS-DOS X
Jay—kKgyra— KL k.

Q) fEiF~— 7 DEkR
FRGEigv—rfft0ddhedochdbc
ffL 7. SGML o % 7f & o AN d i 7% 72 0, E
BCHETL20RHEEL w23, SEEEL M~ —7
ffocdnd, EFCHRFT 2 C & b algE L ML
. G~ — T TERETTHRS.
fi%~— 27 osk e i, EBE»FERHCHT 6
S BWREELRF v 7 L, ffOEhsdhE
EMT20Eoc tTH b ERCE, XVar
NEC9801 Lo w— 7wV 7 F— KB % - <,
FEEIOELON AT T ANDOHEE SRIBIEL 2.
(4) FEDOMLE

FRERE% Cw LaTeX Tigif LE4. AE, &
HEERBTERIALEZN7 740, E5EEES
DHTTaYE—ANERTALTHInE L.
77 A NVCHE->TwWBEESER, £ LaTeX o
KoM BEALL. MENWOA055E, RFE
R TCE#A» O LaTeX T * B v k. A b,
LaTeX CTilhRE# A X O E, MEFU X 5K
ANCHERC L €A F v —CTHUD AA .
Mook, M Afx vy > —CHALWD, B b
NE—ELT7 7 A NVICHT 5. 21 C, Mo
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FRar RThlY kb oXN&E (FE/WiEz R, ]
B F) BRD, TOHORERES LaTeX 0y
SHEL. EoBH G LaTeX vtk s h % & 0,
ZOERBRID ERDCENTTOREICA S %
AT LB T ERTE LY, MOBHRY AT
LCEREIEHNIFEAANDOT, IREENLKNE
IREETS.
(6) 584 SGML B ~nZH
cNhEfBs~v -0 LT F X MEESR
SGML A EHT 2MECTHE. CCTHE
SGML X & ik, TL AV bDF—% (FF X )
BTH, TOTL AV bOBREMGZ /<L A2 b
BT A</ VL Ay ME>ETHERLTY
3L E 5. EHOHHAIE DTD cEwTH 3.
ZHIULE (3 #EE o Yard Software Systems £t o
SGML /8 — ¥ — Mark-IT3% v /SV 22 >
NEC-9801 LTf1- 7.

bLb, S~ —2 0T HCHEL LD 2B
nE, =5 —RHhEIhs. =5 —nHAEeE, %
DFREE Ao HDERBEIEL, BUERLEY1T5.
(6) LaTeX B ~DZH#a

DTD o)) > ZHBEIC X - CE#E X I ZH R
%> T, SGML FERX D5 & 2 F % LaTeX ERIC
£H3 5. CoOEHBEMLED Mark-IT #FHwCT-
7. T9 LTHVE- 7 LaTeX BRXDD 7 74 L %
LaTeX o LB Z i F 2 &, DVI (device inde-
pendent) ERX D7 7 A LaELN L. chE LY
2—=TCHTELT A7 A EEECHFA XA —
Ut hEn G ERKCE, ch bR T T
LTI N5 %, SGML R A bEfEE hEc, &
ZEDOFRFLRHEIR UL A Kb 5. BEE TR T F
R MG OATHREIHE I AW OO, BHEAF
2y 7 xbld, COREENE#>TITS T EnT
¥3. BIETREEAROLNE, 3) KRER-TY—
)7 e 4 £ CEET 5.
™ ~5HH

DVIERKXD7 74 V% T4 X ¥4 T
TTro7%HN+T5. HHkELT L—F—E—L-
TV r 4% (LBP) LEMELD L. AEIFEHL &
LBP CREIHNITE A v, Bz X h3E N
RABRETH» 5. BEREKRMIHENTE S5, 22X
ME#2 B ED®, FREDY 51X LBP THIL,
HoBIWfHFF =29 2 2EDRBEF = v 7 OB
DI, BEREETT IR .
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8) Ik

HE, ENRIEOBIE AR Lo CFREIE, KORIE,
BoF v 7> ar okl MEOESHIKEDF = v
bk A, HRHESESEOBTREE B T 1
v E—-TERBAEERL T3 20, KAXOTTHIE
tHoF Y S aroRIERBER . ZOTFR%
BB TELEBENTH L. XL, o
WTREEDBFERZVER L T T b iREAR v LER
filc LaTeX @i AN AL OFERMI TN D
DT, WMETHLERD . %74, MEDOHMG
LaTeX > X5 LHAHENCTTS 2D, Ao H»
LRBERNHKRAEMCA-TWE L ELHB. %
DEEFEREVET L wHIMIREC A S L 5, LaTeX
DEBEMIINL 3 BERD D . KMIECLES TFe
LaTeX 2= FOBIER3) £423 4) cBE-><TfTf
5.

WIESED D, RTOEMPMEE L 2R T, d@X
LA E OB E % HIRICGIAT 5.
9) W FHH

SFRIE, HEOKIE LB F = v 725387 L,
RlY E2s ) 0D HEE L 2B dicHP AT N %
VERR T 2. lUFRERETH 1+ 5.

(10) EpkI|- LA

T2 ->TEIRIL, 2 28AT 3.

5.2 B{E=—o4F

BEHAER AR TR, FHFCH T AN REARR
v = RFEL, HBOTFF VB CCAFEL .
7L, £To SGML % 2 %5~ — 7t g
RLES EnsbidThEAa. BEHECHE T C L RFE
HEHRAREARE CZ, 2N D X ZconwTik
ERE (BRI XETRIBIRE) AT 2 HEt%
B 7.

fiis~—27 L xDB%ACHRL T — XD, 2L
TXIET %5 SGML o % 7% £ 1 KR¥. {HREE
MNROEGER, T LCORBHLA. £0H
i, CoORSRERSEESEL, fhoZsk & ith
R LIS TED bl HEDFHICA->T VS
FTHLLARETHS.

FE-EHL - EERTRH T (front matter) C#H
M52, FEOBUIOCHICKZ IS CLTH 5.
KEGML, EXONEE L, Mcdkit® A TXq)
FTEC L L. EHEA[DARETH . EIRFIL
T & TR & H BICERTE L 2. BRRERE DR
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f§ 5~ — 7 *1) icki 57— 2 *2) 53 5 SGML o % 77*3)

OfEHI| A7 RIS/ FERIL, BRI DY) <article type="..." >
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i L ZA ML (FEXFEE) </#PRE> < FEHE>

|OFE| EEY FETHD </ B> < /tig> <au> <FH L >

| FEHL (m—~FEid) </ > <HL>

! EHEHOIR (F&i) </ > <Piig > <FEpiE >

i ZHOPE (HELEED) </FLPTIE > <HEAFE>
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<jabs>

lOFCE | BN < /jabs> <eabs>
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i oL A bV, BEOERS </sec2> <sec2> <’ B>i. i<Hi B
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i RS 757 </p><p>

OCHk n). 2T, n BBEIMOES <br><ZBMBALA> <B LT >n<l/>
</I>< />

OF n. 2T, n 3BT LEOES <tbr><HBEFEZE>n/ >/ >

O™ n. 2z, n AWM+ INOES <fgr><BMEZS>n</></>

OE n). 2T, n W HEDES <ntr><HBET N >n/ >/ >

OMyE [....) #FEELKANEHEEOTF R b <fn>.... </fn>

O n. 2T, n IZWTIHR0FES <eqr>x n</>

|O#EE| HEF </bdy> <ack>

O] Fo U X b <FEY R b>

i n) FEoXE <HE>S<ETUL>n</><p>

1Ok SRR Y X b <3CERY A >
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ol 2l TOXMR3) I ¢ ANDBC EEL k. HE
DEROGE X EffET3) ¢ F3Lcr%, bfF
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CEHIND. &P, tig & title group DEET H 20 LaTeX & 3IE 13 1 K& L TL % W,
3. BERAPL, ELADOIEC AT S, e FoRER SGML #3252V v ’BHEH AL LTH
ZZEHTRE bR TnE. 27 L, S FVi—L%H 5. hp, HEREOESF LaTeX X 35k ik
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B, SOLCHEHBEB TR AL, REELF = FAF X F—TEyy b —2EL, HLRANE
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BIRFERE Y » 7R A A L 225, CORIOE BMecowtik, 3, EHEMERL 2% X% v
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Project to develop machine-readable texts of English and Japanese versions of “The Tale of Genji"

)

CHEE

M HME

Mari Nagase }
HEARTFREFEEHOE 59— |

Center for Information Science, Tokyo Woman's Christian Universityi{

L
OEH

KRN, COBR2EFXNPOTRERLARARBED (HERYME) OBFKER (BFRB/E LX) ERER (E. G. 947027

» 7 —8R “Tale of Genji”) OB F+ X b « F—y -2 .

¢
CRXEMHI

The two year project to develop machine readable texts of

and other relating problems are discussed.

Tole s bD. ... TRET 5. 4

! [REDOZ— 7 EMS-DOS~DEROPICRITY— 7 &1 3)
. BULsel
BEBOXFUABEHOFE/LEEROMMEHKI, . ... MROBRERZFF 2 P OXHE - BHOLXEANTEF+ 2+ 7=
5~ 2QBEOREHIERICHE >T VDo ..... vad P AETLBD 70 B ROEB LR,
[hEg)

..... ODRPEXBUEERET 5. |

2. FERALOBEEANBEL
2.1 i THREME ) BBEnLh?

{BREWE) PRENLCBERKOBHE., COESHRBENK S

[hEz)

BAFYRF oy —DIRIBL ... EOFMHEH TV S, fhic

..... BOrELOERZOBREFES T TV 2O0XEIL),
[hEg)

CLTRIVEa— s - ETORBERROTRAEBAL 50

T Micro—OCP2R{E-7tR%E

Q&3 IMicro-0CPEM > 12 BRFH T, ..... }
..... FILLbHPTREIXHUTH %,
<Z3. Micro-—OCP:2@E-1RBREOR |

a=w b

i

*input text hyphen "-" {and stop at record 100} .

comments between "{" to "} .}

FERLO L THEPLPERORINET s it iEo. ...

[R3OoAMEEE 0]

[EIF. RIONEEHEHER)

[ B8]

,,,,, WBkDIEEB-TRPENL V. |

i

Qi

0T eY.s bRTERED. . ... ORI LUTHERICECHILEL LT 5, |

!

CEl

D F = x=2" WS ERR-BER “RETEARECH 2B OER" L EHINT VWD, .. ... TH—~LTWE, |
[EUF. Hir¥8R)

i

OXHk |

IEBOHLE B "HRERYEORREHC-T” EROEE, SHEE, W0IE. |
[ 85

IREEX: “ZA5+ 2 b, ..., 1989.7. }

X9 ffis~— 70 SN EEER

'y heX&—fEL, TN X K54 N0aES
HwT—tKIib L z. Zofle LT, EEAHEEES
ko Vol. 1, No. 1, p. 53 oyF 6) oo JIS A
FoH 5. [FFEDOHE L K/RLAEDTEHMEI i v,

CHOXHSCLT, &TEERHE L TEFHIC—k
IEL TR T RENIFEL 2. 2 0fEER, M TETOA
FIC X ARG —EEL & b, TLTEFHARENR

HEH .

6 HbHUIZ

CNF TR AERLEEEEKC X > T, SGML
FRIC L ZIEHHEERE DN T — 4 X — 2%

L, ¥LECHRAfTo . TEERDICDODWT
R TERAHEEFLFEDRIT)S (Vol. 1, No. 1) 258
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UHESO(H A Project to develop machine-readable texts of English and Japanese versions of
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M/ RETBE G BORAL FRFEROE € v 5 —

CHNE B> H A @ >Center for Information Science, Tokyo Woman's Christian University</HZEAR>

""The Tale of Genji'’

NN

/P& < /au><abs><jabs>

U NEBOSARXIE. COBIEND» D THRRLAERXMFO [ HERME
CF— R R TS bD. R T 50

72— iR "Tale of Genji' ")OX{BEF + = +
<X E(/p></jabs><eabs>

] OBFEREFRBELV)ERERECH 1727y

The two year project to develop machine readable texts of ......

and other relating problems are discussed.
<eabsd</abs></fm><body></p>

seeDCBEHFTOL UEEEERP LB >R U I/ XE>/ERH L

PHUXB>EHBOXTNERENOSE(LEEROWME Hi,

..... MROBRELLZFF2IPXE - ARHOLIXEANT L7+ 2

Poe = N = 2B E T XA/ BE S XA/ MO ORRBERICE > TV S, ..., L2 A7 AETRED T o, VA RLE

Lo </XE>p>

[B5)
..... ORE LKA ERATT 5,
SRBprd/secl>

e DHBFTOL VEFEHERBUNXE>F+ 2 POBEEANFEUXE>GERH LS

CseeDEMBFBOL I/EMES>ERYE LK BE>AE T HEME
BRAYE | WEINLBRKOBHER, COEKUBRIESES. ... ..

<Kpo< X HES T
[dhEg)
pkpH XBOIN A F v AF o h—DRIE, ...

. & DO

J R e ? YXREX/EREB LS

BT VWD fthic. .. ..

B ELOESOBREFSE TOBBHOEBEBEI B XS SAIUEX S <A/ BHEAE></brde ... ..

[ PBs]
PN XEII TR Iy Ea—7

EE-ETORFLERRUBMAMELNAT 5. /NI

Csec KA E BT I/EEBSO>ERE L><CXFEOMicro-0CP% i » 1t R HF /X B>/ REH L>
I BEIRAUDIIEBREEI/EBREE >/ tbroidMicro-0CP 2 » e REM T, .....

LHFLLBRTRIARHNTH B,
Cexfile>tbl3</exfile></XE></p>

<~ [R3QBU7 74 &L, FNEICHDAL]

WU XEDEERELO L THMEGCELOXINES 2R bICHED. .. ..

[ 485 )
,,,,, BHKDBIELSTREINL N,
/X FIC/ p></secy</body><ackd

UXBI>IDT B Y27 PRTERYD. ... CCREBLTHBRICECEHILBL L3, /XE>/p>ack>

KFEY R B>
CEE S NI/ T ~N OO ED
ey ez
[LIF. disE8s)
B/ pO/E/E Y A POCIELY R b

GEHOCS NG5 ~ASGRXFEOH ERBMU/BRRXEBD>EBORRYMEORRED C » TYBBEOFE
PHNIEE VHRME> RITFO>BMSOTE/RITE>/EBD

[4Bz]

CVIERI R REVEAKBL S 2B L2 0EM LEHSNT VB, ... THE—~LTW3,

®| BB/ AR

CRADOCT NANEY T NACGAXEEORELINRUATEE B A7+ 2 b, ... CRITE>1989. 1</ RITE>VHRX

YRR
<larticle>

X 10 SGML B ICZ5Ha X 17 HHE RS

I s, NI N=FTF A F~DERKCOW
TRBERSIFTH Y, BABCHEL 2.

SGML A5 % AR E A8 GE A L 7 R8>
LERBICHRTE &2\ &F, SGML By —
NVORELEROLEM®TH L. VYV —IL & 1)
DTD o E* A5+ 3% Y —i, 2) SGML B F
BAAY =L, 3) HAY—n s LcoXfiirT +
—7 %, 4) SGML 3L EIRIY 7+, 5) /nA /8
—FFANMNNANR=RAFT 4 THHIEY T b5 DT
»3.

RE 2 HbZ > T, DTD OEIFRAAI#ETH 5. L
2:L, DTD # #JEEBIET 5 LIRS TA V.
¥3, DTD o—~ffOoXF— b A> b, BT L A
YhEXD—EFOIL Ay FoBERor R ERT

5. D7, MEHCEIEBHEEYFEHEL T
2EEE, =L Ay ME OO E YT 20
WCFEI2E 2 5. IRCEDBEDOBIE*TT 5 HE K,
BIETREZXT— AV P2 LETHEHTOIERSTE
B, LA, T A MEOBRESKREFHR L, %
DD LTCEFCTEDL LS RY —Vad D LFEFT
»5.

SGML X FERMAHY —1 & LT, SGML
F4 XGEECHEAET S LaAL, EEANHELT
RENLTRE 00, HEOT -7 CVERLL &5
FAMF—XZUEFZ2CADEIIHEL T AN
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HAEOH L L. PMMEOES TR, ERED
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(a) African Text: School of Oriental and
African Studies, University of London
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(c) French: Institute la Langue Francais,
44 ave de la Liberation C.D.33 10, F-
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(e) Greek: University of California, Irvine
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Interface Developments to Distributed
Materials Data Systems (1)

Hailong CHEN and Shuichi IWATA™"

As an entry to distributed materials information, an interface to handle an extended
directory of materials data systems named MMDDB (Materials Metadata Data Base) is
developed by taking advantage of a computerized dictionary to increase the transparency
to huge computerized information on materials. INGRES/Windows 4GL system is used
in this development and retrieval examples show the importance of well-defined diction-
ary and the rapid prototyping capabilities of 4GL language.

1 Introduction

Research works on materials informa-
tion present numerous challenges still not
being well addressed currently and some
of them are closely associated with a wide
spectrum of data representations on mate-
rials information due to a large semantic
capacity of materials information!) Tech-
nical issues as heterogeneity of geographic
sites, computer hardwares, operating sys-
tems, data base management softwares,
communication mechanisms, and inter-
faces all represent many problems to any
distributed information system? An ideal
interface is defined as to supply users an ar-
tificial reality to materials performances?)
but most of them only provide a direc-
tory to remote systems. A uniform in-
terface to multiple data systems also in-
volves many technical issues and a pro-
totype system named MD-GEN(Materials
Data system with Graphical user interface,

t1 Department of Nuclear Engineering, Faculty of
Engineering, University of Tokyo, 7-3-1 Hongo, Bunkyo-
ku, Tokyo, 113 Japan

Extended data types and Networking) to
integrate distributed data systems by a
client-server model in a LAN environment
has been built as reported in our preced-
ing paper®). In this paper a preprocessing
interface to select suitable materials data
systems outside of LAN environment for
further integrations is reported as one of
complementary system to MD-GEN.

2 Building of Directory Data Base

The MMDDB which has been built since
1988*! is used partly, i.e., well formed
parts and English language parts are ex-
tracted, to know the role of dictionary to
extract relevant information from the ma-
terials data system directory. This sample
part consists of metadata on CEC demon-
stration program directory, directory infor-
mation on Materials Property Data Net-
work, Inc. (MPD), online data bases and
data sources compiled through researches
by Japan CODATA, DOEY, JAICI etc.

*1 supported by the Grant-in-Aid for Data Base
Building, The Ministry of Education, Science and Culture,
Japan.
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Fig. 1 Schema of MMDDB.

Fig.1 shows the schema of MMDDB. In
addition to such typical directory items
as producer, vendor, contact person and
scopes, available information on network
names, host names, data models and re-
porting formats are included to keep a
path for on-line accesses of users under
WAN as well as LAN environments.

The directory information of data sys-
tems are divided into four -categories,
namely, names, description of contents,
services and data models both to decrease
null fields in a big flat table and to stan-
dardize each description. A tool IN-
GRES/Windows4GL is used to develop a
graceful interface to MMDDB. All direc-
tory information are managed by taking
advantage of the developed interface and
Fig.2 shows part of formats of append-
ing, retrieving updating and deleting data
to/from MMDDB.

3 Building and Utilization of Com-
puterized Dictionary

Technical terms are used for effective
communications between experts, but the
meanings of each term are used to be
defined through iterative communications.
For the purpose of materials design, it is
necessary to describe and represent clearly
enough all essential methods, rules and
concepts, as well as experimental data, for
effective reusage of computerized informa-
tion. A computerized dictionary is used
as a tool in this prototype design to deal
with the meanings of technical terms and
to bridge different data representations on
a similar fact in different data systems.
Important terms to describe materials be-
haviors are extracted not only from the
directory, but also from available dictio-
naries of materials technical terms. They
are loaded into the dictionary and the con-
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tents are grouped by property, material,
microstructure and processing. Relation-
ships between terms are also defined step
by step due to the wide variety of existing
information and the shortage of available
data. Each definition is given as a result
of practical compromise of our understand-
ing on materials and its utilization. Keep-
ing the flexibility of technical terms and
reducing the problems due to ambiguity of
technical terms, such relations as part_of,
kind_of, made_of/from are selected tenta-
tively as primitive relations which are ef-
fective to increase the utilization of piece-
wise information on materials. Even by
this sort of simple dictionary, a concept
hierarchy is derived from the dictionary to
organize stored information to give a ”big
picture” on all available information. An
example of utilization of this dictionary for
MMDDB is as following. After user spec-
ified his/her query conditions,the system
first consult the dictionary to find related
items, and the queries are rewritten to fi-
nal retrieval conditions to search suitable
data bases. The same process is also used
for data retrieval from selected data bases.
Fig.3 shows a part of dictionary.
Comprehensive managements on the
metadata from the initial schema design
to the down stream utilization of the dic-
tionary are still carried out manually.

4 Output Examples of Directory In-
formation

One of the objectives of this interface
system is to search suitable data systems
from given query conditions on preferred
materials and/or properties. The system
can display naturally all available informa-
tion on data systems that meet the user
specified conditions. The above mentioned
dictionary is used during the retrieval pro-
cedure. Fig.4 shows an output of retrieved

HHAEAGE Dec. 1991

result of data systems which contain in-
formation on chemical properties of non-
metallic materials. Narrower terms can be
further defined to limit the retrieval scope
in this case.

This system provides user with not only
such generic information of typical directo-
ries as data base name, network name, host
name, availability, contents, producer and
contact person, but also data models in
detail, which are implicit representations
of the view of a data system producer on
stored materials information and can serve
as a brief but an important guide to ac-
cess the necessary data. Experiences us-
ing this system for practical data retrieval
have shown the efficiency of the extended
directory information as the guide to ac-
cess available data systems.

5 Concluding Remarks

This paper described the prototype de-
sign of one materials information integra-
tion interface that is based on an extended
directory on materials data systems and
a computerized dictionary with important
technical terms and essential relations for
materials design. The inclusion of materi-
als data models into directory and the im-
plementation of computerized dictionary
with classifications for materials design im-
prove the transparency of data systems
drastically. As a practical compromise
of the intermittent feature of data pro-
ductions in the dictionary, directory and
contents of materials data systems, and
avaricious needs of users who are eager
to search their important information as
fast as possible, all essential units, namely,
data bases of metadata, data themselves
and procedures, are developed as indepen-
dent modules. By taking advantage of IN-
GRES/Windows4GL tool, the easier ac-
ceptance of new data for faster materials
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information disseminations is achieved.

A large gap still exists between the ca-
pability of the designed prototype and the
final objective of materials design. Prob-
lems to be solved concern self-organizing
capabilities on retrieved information, tun-
ing of data storage structure for faster ac-
cess, parallel retrieval to multiple data sys-
tems in WAN environments, compatibility
to multi-lingual capabilities and so forth.

1)

3)

4)
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Fig. 2 Directory information management formats
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RESULT DISPLAY

Type ] Used Term [ Relationship ] Related Term

application/fusio | fusion materi | kind_of structural materials
application/fusio | fusion materi | kind_of non-structural blanket
application/fusio | fusion materi [ kind_of special matarials
application/fusio | fusion materi { kind_of first wall/blanket structt
application/fusio | fusion materi | kind_of divertor{pfc structurs)
application/fusio | fusion materi | kind_of vac vesssl, cryostat...

l 10
DISPLAY | CLEAR I RETURN I

Fig. 3 Contents of computerized dictionary
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Fig. 4 Output example of data systems directory
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This paper reports an information system called OS-IBS (Organic Synthesis Informa-

tion-Base System) with elaborated functions such as machine learning, analogical reason-

ing etc. Machine learning is realized by structuralizing the information, i.e. by

generating links automatically and analogical reasoning is realized by evaluating analogi-

cal relationship such as similarities of chemical structures, reaction patterns etc. The

source information of OS-IBS came from a database system called CORES which has

been developed to store and to manage information necessary for research of organic

syntheses.

1 Introduction

The information used in research of or-
ganic syntheses is large and complicated.
Systems in which chemists can use this
kind of information easily are required
to have flexible representation and man-
agement of data. However, the cur-
rent database systems are not satisfac-
tory to the representation and the man-
agement of this kind of information. Some
data models have been developed to in-
crease the flexibility of database manage-
ment system. For example, the rela-
tional model and the extended model e.g.
RM/T(the extended relational model) by
Codd?, ADT (Abstract Data Type) by
Stonebraker?) and abstractions by Smith?®
are not sufficiently flexible to manage the

t1 Institute of Information Sciences and Electronics,
University of Tsukuba, Tennohdai, Tsukuba, Ibaraki 305,
Japan

information of organic syntheses. Ob-
ject oriented database system?'6), the E-
R model based database system by P.P.S.
Chen® and hypermedia system!?17) are
not appropriate for large scale informa-
tion systems due to identification prob-
lems, generic representation and so on.

Moreover, in scientific research and de-
velopment, researchers are not satisfied
with simple retrieval of data. They need
information manipulating functions more
sophisticated than simple retrieval of in-
formation. Machine learning, analogical
reasoning etc. are required to support sci-
entific research and development.

It is necessary to facilitate new functions.
in order to satisfy these requirements®7?).
A new information model called
IBS:SORITES (Information-Base Systems
with Self-Organizing Receptor Intercon-
nections) proposed in our previous paper
is adopted to satisfy these requirements.
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resentation of synthetic concepts and rela-
tionship among concepts. In this model,
links are used to represent the relationship
among nodes consisting of a set of objects
which may be terms, texts, graphs, images
and other kind of information.

Since links are usually compiled manu-
ally in hypermedia type systems, a lot of
time and efforts of many experts are re-
quired for link construction when the num-
ber of nodes becomes large and the re-
lationship among them becomes complex.
The fundamental solution to these prob-
lems is to generate links in a systematic
way. Generating links automatically is to
structuralize information space and corre-
sponds to machine learning.

Analogical reasoning is supplied over the
structuralized information space by evalu-
ating the analogical relationship such as
similarities of objects of chemical struc-
tures, reaction patterns and reaction con-
ditions.

A database system called CORES%10)
has been developed, in which the informa-
tion from ”organic syntheses” and other
related articles are contained. A new in-
formation system called OS-IBS(Organic
Synthesis Information-Base System) is
now being developed in which CORES is
used as the source of information. In
OS-IBS, the information of CORES is
structuralized by using indices that con-
tain concepts about organic syntheses and
databases that contain information about
reactions of compounds, evaluations of or-
ganic reactions and bibliographic informa-
tion.

Learning and Analogical Reasoning in the IBS

Dec. 1991

2 Information-Base Systems for Or-
ganic Syntheses

2.1 The Model for the Organic Syn-
thesis Information-base System

OS-1BS is built based on the information
model IBS: SORITES!V, which is a set
of recursive, labelled and directed hyper-
graphs. In this model, a node may not be
primitive but may consist of hypergraphs.

This model has the features suitable as
a model of complex information because
it directly supports hierarchical conceptual
structures of information, and objects can
be entities, attributes, links or any combi-
nation of them, and meanings are carried
by the information structures.

In order to handle complicated relation-
ship among objects, which reflects actual
states of the real world, the IBS: SORITES
allows links to have sufficient information
such as link_identifiers, labels, types, start-
ing nodes, terminal nodes and meanings of
the links. And the information space can
be structuralized to reflect real world by
using the link information. In addition,
analogical reasoning, deductive reasoning,
inductive reasoning etc. can be realized
over the structuralized information space.

2. 2 The Configuration of the Infor-
mation-base System for Organic Syn-
theses

The information-base system accommo-
dates comprehensive data of organic syn-
theses such as bibliographic, text, graphic
and image data and the contents are of
high quality in the sense of critical eval-
uation. The information from ”Organic
Syntheses”® and other related informa-
tion are stored in the information-base
system. Fig.1 shows the configuration of
the system. Self organization is a pro-
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Fig. 1 The configuration of the information-base system for organic syntheses

cess that structuralizes the information in
the CD-ROM databases by using the link
dictionary. Automatic generation of links
and structuralization of information space
are described in section3 and section4.
Knowledge-bases containing reaction rules
are generated by acquiring knowledge from
the structuralized information-base. The
systems are being implemented in X11-
window environments on a Sun worksta-
tion.

3 Machine Learning by Automatic
Generation of Links

”Organic Syntheses” consists of a large
number of articles describing synthetic
methods of chemical compounds. Each ar-
ticle of the ”Organic Syntheses” consists
of the following 6 sections: (1) bibliog-
raphy (title, subtitle, submitter, checker,
and so on), (2) chemical reaction, (3)pro-
cedure of the synthesis method, (4)notes
that explain details of procedures, (5) dis-
cussion, and (6) reference. The image rep-

resentation of articles, as well as indices
contained in ”Organic Syntheses”, which
are described in details in section3.1, are
stored in CORES database systems.

In OS-IBS, whole articles, each section
of articles, as well as concepts used in
each section such as reactants, products,
reagents and catalysts are considered as
nodes. Links are used to represent the re-
lationship among concepts. If nodes are
linked manually as mentioned above, gen-
eration of large number of links is very dif-
ficult. Thus high speed construction of
links is necessitated and realized by us-
ing important concepts concerning chem-
ical reactions in indices and the knowledge
of organic reactions in the databases that

are derived from the database CORES.
3.1 Key Concepts in Indices

”Organic Syntheses” consists of not only
large quantity of individual articles de-
scribing synthetic methods of chemical
compounds but also large quantity of in-
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Product_Index

Reaction_type_Index
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TID | product

p-location

1 |2-hexanol
2 |3-hexanonef

TID

reaction_type [rt-location

63-709
63-985

1

pyrolysis
nitrosation

5-1136
20-689

Compound_type_Index

Formula_Index

Reactant_Index

Title_Inde

X

TID

title

t-location

1 BICYCLO(2.1.0]PENTANE
2 p-CHLOROPHENOXYMETHYL
3 ANISOLE, P-A-DICHLORO-

5-965
54-1076
51-341

Fig. 2 The Index Databases of Organic Syntheses

TID| compound_type |ct-location| |TID| formula |{-location TID| reactant | r-location
1 |chloro compound] 2-894 1 lcitHisNo| 17-512 1 jHexane 63-709
2 |ketenes 8-1031 2 |csHs 20-320 I-hexene | 63.985
CA_Name_Index Reaction_pattern_Index
TiD] CA_name cn-location TID| reaction_pattern [rp-location
1 |Benzene,l-chloro-4 61-965 1 | RCH3->RHOHCH3 63-709
bicyclo[2.1.0]pentanel  2.1076 RCH=CH2->R'COR" 63-985

Dec.

1991

dices that contain key concepts of organic
reactions. ”Organic Syntheses” have the
following indices: The formula index, the
reaction_type index, the compound_type
index, the CA_name index, the key_word
index, the title index and the author in-
dex. These indices were converted to
relational databases for easy manipula-
tion, in which Reactant_Index and Prod-
uct_Index are built from the key_word in-
dex, and Reaction_pattern_Index are sep-
arated from the reaction_type index. A
part of these index databases are shown
in Fig.2, in which TID represents tuple-
id, p-location represents the page number
where the product compound exists, rt-
location represents the page number where
the reaction_type exists, ct-location rep-
resents the page number where the com-
pound_type exists, f-location represents
the page number where the formula ex-
ists, r-location represents the page number
where the reactant compound exists, cn-
location represents the page number where

the CA_name exists, rp-location repre-
sents the page number where the reac-
tion_pattern exists and t-location repre-
sents the page number where the title ex-
ists.

3.2 Knowledge of Organic Synthe-
ses in the Databases

Knowledge on chemical reactions that
can be represented in the form of relations
are converted to relational databases and
they are also used for automatic genera-
tion of links. Fig.3 shows a part of the
relational databases, in which the knowl-
edge of organic reactions, the knowledge
of the evaluations about reagents and the
bibliographic knowledge of articles are rep-
resented. The reactions in the form of
A+B->C+D are stored in the Reaction re-
lation in the way that A and B are repre-
sented as reactants and C and D are repre-
sented as products. Reactions are ranked
from view points of yield, generality, econ-
omy, manipulation and danger. Yields are
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TID reactant reagent temperature | solvent | time |yield(%) product
1 Hexane alkyne 30 water 10 96 2-hexanol
2 1-hexene alkyne 70 water 9 91 3-hexanone
3 2-methyl-1-butene | benzonitrile 42 diglyme 5 90 2-methyl-2-butanol
4 2-methyl-2-butene | benzonitrile 73 diglyme 10 95 2-methyl-2-butanol
Evaluation
TID| reagent yield | generality | economy | manipulation | danger
1 |PCC 9-10 5 4 4 2
2 |pFC 8-9 3 4 4 3
3 |pDC 910 3 3 4 3
Article
TID title submitted_by reference-title
1 BICYCLO[2.1.0]PENTANE P.G.GASSMAN | p-CHLOROPHENOXYMETHYL
2 |p-CHLOROPHENOXYMETHYL H.GROSS ANISOLE, P-A-DICHLORO-

Relational Database of Organic Syntheses

Fig. 3 Examples of the relational databases for organic syntheses

r-location i . -location
reactant faagy VA reagent |temperature | solvent| time| yield| product ?page_No)
Hexane | 63-709 |alkyne 30 water | 10 | 96 |2-hexanol | 63-709
1-hexene| 63-985 |alkyne 70 water | 9 | 91 |3-hexanone| 63-985

Fig. 4 Results of intermediate-links

rated into 10 ranks and the other three into
5 ranks. The titles, authors(submitted_by)
and references of articles are shown in the
Article relations.

3. 3 Learning of Organic Synthesis
Knowledge and Major Chemical Con-
cepts

Within the information-base system,
nodes are connected by links making a
network. The implementation of auto-
matic generation of links requires a mech-
anism that can acquire meanings of links.
As mentioned in section3.1 and section3.2,
the important concepts of synthetic reac-
tions and organic synthesis knowledge ex-
ist in the index databases and the rela-
tional databases respectively. Links can be

generated automatically by using the index
databases and the relational databases of
organic reactions.

An example shows how a link that con-
nects a reactant with a product is gener-

ated as follows.

The links are generated by natural join
of the Reactant_index, the Reaction rela-
tion and the Product_index, which con-
tains
source_node (reactant, location(page No)
of the reactant), terminal node(product,
location(page_No) of the product), the
relationship of source_node and termi-
nal node(such as reagent, temperature,
solvent, time and yield) as shown in Fig.4.
R=Reactant_Index X Reaction X Prod-
uct_Index, where [X] is used to represent

1991
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. -locati . . p-location
link_ID| type label |reactant ‘;’“E“e‘-ﬁg) g p solvent| time| yield | product {page.No)
1 loxidation RCH3->R'HOHCH3 Hexane | 63-709 | alkyne 30 water | 10| 96 |2-hexanol 63-709
2 Joxidation RCH=CH2->R'COR"[I-hexene] 63-985 | alkyne 70 water 9 | 91 |3-hexanone| 63-985
Fig. 5 Link _file
r N

76

30 32
C4H9CH20CH(CH3)2
‘CH3CH2COCH3

42

o™
CHICH2EHCH3 @
49

8 43

CH2=CHCH20H

44
‘CH2=CHCHO

D =)

CH3CH2CH2C.0.C4HO @

C2H5COOH

@@
@ ‘

26
C3H7CH=CH2 C3HTCH2CH3

o

25

C2H5CH2CH3

G

1

]2\

Fig. 6 Example of structuralized synthetic information space

natural join.
The results are shown in Fig.4.

Link identifiers, types and labels are
necessary for management and manipula-
tion and the relation representing gener-
ated links are shown in Fig.5, where se-
rial numbers are used as link_ids, reaction
types are used as types of links and reac-
tion patterns are used as labels.

4 Dynamic Structuralization of the
Information Space

The structuralized information in
CORES as shown in Fig.6 are used for
analogical reasoning. The link information
used in it , which are shown in Fig.7, are
generated by using the indices and the re-

lational databases of organic reactions as
mentioned in section3. In Fig.6, nodes are
expressed as ellipses representing chemical
compounds and links are expressed as ar-
rows representing reactions from reactants
to products. The numbers over arrows
show the link_IDs as shown in Fig.7.

The information space is structuralized
in the way that the same chemical com-
pounds used in the link information which
may have different locations(page_No) are
shown as one node. For example, using
the links of 16, 25, 20, 14, 18 and 15, in
which each CH3CH2CH2CH20H is at a
different location, a subgraph is generated

as Fig.8, where the same chemical com-
pounds CH3CH2CH2OH are shown as one
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Link_id type Tabet reactant r-location reagent tempenture [ solvent time. yield product plocation
(page_No) % (page_No)
T oxidation RCH20H>RCHO 1-propanol 1-37 K2CR07, H2SO4 | rellux HZO0 G.73__ [45-49 | propion e 137
5 reduction RCOOH->RCHO butyric acid 59-24 NaBH4 or LiAlH4 | %0 ether 2 75 butyraldehyde 59-24
3 oxidation RCH20H>RCHO 2-propanol 2365 K2Cr207 H2504_| 70 H20 3 [60 aceione 2.365
12 ‘reduction RCOOH->RCHO propionic acid 2-541 NaBH4 or LIAIH4 | 90 cther 2 75 propionaldehyde 2.541
I oxidation RCH2CH20H->RCH20H 1-butanol N 14-534 TsCl, H202-NaOH | 25 H2S04 2 60 T-propanol N 14534
3 reduction RCOC! -> RCH20H butyryt chloride N14-475 NaBH4 [ dioxane 0.3 8T Tsotanol N 14475
16 reduction RCOOR'-> RCH20H butyl 1-butanoste. N14-473 H2 -ReO3 218 H2-ReO3 2 (3 T-Gutancl N14-475
17 oxidation RCH=CHOOCCH3->RCH2CHO | 1-acetoxy-1-butene N 14-501 BH3.THF 25 H:0:NaOH |3 30 butyraldchyde N 14-501
8 oxidation RCH=CHOOCCH3->RCH2CH2OH | 1-acetoxy-1-butenc N 14-501 BH3.THF 3 H20: NaOH | 3 50 T-Butandl N 14-5010
K] ‘oxidation RCHO -> RCOOOR butyraldchyde NI4112 | CuBrPhCO3-4Bu | reflux Cubr 18 g Bityric anhydnde N14-1122
2 additon -> 1-butene NT&OT af EAl H20 A 9T T-o0aAs N1730T |
25 ‘substination ROH -> RBr t-butanol N 14-534 P, Br2 175 Br2 35 50-93 | Butylbromude N14.534
ki oxidation RCH=CHZ > RCOCH3 T-buene N33 PaC12, CuiCIZ, 02| 20 HIO o137 Z-Hamnone 15275
5 oxidation RCHI0H>RCHO 3 butene 2.0l NT5275 HgSO4 = 5 100 [ Fhuten-Zone N15:275
3% reduction RCHZOH->RCH3 phenylmethanol 598 Zn, HQ 120 HCL 3 62 Tooene 598
ki reduction RCHZ0H->RCHI 2 4cydopenuadien-methanol | NT3-863 NaBE4 % cther L] 75 ¥ Ty N143883 |
K oxidation RCH=CHZ -> RCRZCHO cthene NIST027 | PaOAQZ, Ll T30 B2 UI7T T3 | ethanar NT5T007
3 Sxdation RCH=CH2 -> CHICHO ethene NI5T0 PaCi2, CuCl2 30 HZ0 TS [55 Eharal N131024 |
4 oxidation RCH20H -> RCHO ally! alcohoi N13-375 HgSO4 90 H20 H L ‘propenal N 15275
a3 ‘oxidation RCH=CHR' > RCOCH2R’ 2-butene NT13.275 HgSO4 30 H20 3 BT “Bulsnonc N15-275
46 oxidation RCH20H->RCHO 2-hydroxybutyronitrile 63-79 ethyl vinyl ether %0 HC1 8 3254 [ Zhydroxy-Zmethylpenan-3one | 63-79
L oxidation RCHOMR ->RCOR' AT <toxyy Ictonybumostiie | 63- 79 diisopropyl amine B THE I B8 | Sonydrony-2 3o | 650
LY Teduction z TN RT3-30T s A ey i¥) L LS I e = 33T
£ Teduction RCH=CH3-SRCHZCH3 wyrene 3% BN w 7 T3 P 326
Fig. 7 Structuralizing information of synthetic data

"
CH3CH2CH2C-O-C41Y

C4H9Br

(oo

Fig. 8 Subgraph in the structuralized information space

node.

Moreover,

the

information

space

changes dynamically according to various
view points. For example, Fig.6 can be
considered as an information space struc-
turalized from the view point of reac-
tions and nodes are compounds. As an-
other example, Fig.9 shows the informa-
tion space structuralized from the view
point of reagents. The link information of

Fig.9 is shown in Fig.10. The rectangles
represent the reagents and the triangles
represent the reaction patterns as shown
in Fig.10.

Thus the information space is dynam-
ically changed according to various view
points. Analogical reasoning and the re-
action rule controls are realized by manip-
ulating the structures of the information
space. Examples are shown bellow.
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H2-ReO3

LiBH4

NaBH4 Br2 KMnO4

\

RC=C->RCHO

RC=C->RBrC-CBr

Fig. 9 The information space from the view point of reagents
. r-location p-location
Link_id label reactant reagent roduct
type (page_No) produc (page_No)
16 reduction  [RCOOR'->RCH20H | butyl 1-butanoate N14-475 |H2-ReO3 | I-butanol N14-475
55 | reduction |RCOOR'->RCH20H | butyl 1-hexadecanoate N14-475 |LiBH4 | 1-hexadecanol N14-475
56 | reduction |[RCOOR->RCH20H cthyl-benzoate N14-475 |NaBH4 _|benzyl alcohol N14-475
57 | reduction Ip.cno»ncmoﬂ 1-heptanal N14-463 |LiBH4 ] 1-heptanol N14-463
58 reduction IRCOR‘->RCH20HR‘ (6¢)-2,6-dimethyl-1,6-nonadien-3one | N14-245 |NaBH4 | (6¢)-2,6-dimethyl-1,6-nonadien-3-ol | Ni4-245
59 reduction |RCHO->RCH20H butyraldehyde N14-463 {H2-ReQ3 | 2-butanol N463
60 addition  |RC=C->RBrC-CBr | cyclohexene 3-321 Br2 1,2-bromocyclohexane 3-321
61 | oxidatiion IRC:C)RCHO cyclohexene 8-123 IKMnO‘ hexanedial 8-123

Fig. 10 Link information of Fig. 9

5 Analogical Reasoning and Rule
Controls in Information Space

Analogical reasoning is based on partial
correspondence in structuralized informa-
tion space!®!41%)  In OS-IBS, analogical
reasoning is realized by evaluation of ana-
logical relationship such as similarities of
chemical structures, reaction patterns and
reaction conditions. The following two ex-
amples show how reaction rules can be con-
trolled by using analogical reasoning over
the information space as shown in Fig.6.
Examplel shows a case that a reaction rule
can be used for inference and example2
shows a case that a simple reaction pat-

tern rule can not be applied.

5.1 Examplel: a Reaction Path can
be Elucidated by Reaction Pattern
Rules

If a reaction can not be retrieved di-
rectly from the link information as shown
in Fig.7, the reaction may be eluci-
dated by using a reaction rule.
plel shows a case in which a reaction of
CH3H7CH=CH2->C3H7CH2CH3
soned by using the knowledge of reac-
tion(2), reaction(3) and reaction(4) that
exist in Fig.6.

The reaction(l) to be elucidated is
a reductive reaction of the pattern of

Exam-

1S rea-
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C3H7CH=CH2 —> C3H7CH2CH3 %))
C2H5CH=CH2 #3y C2H5CH2CH3 )
C3H7COOH %3 C3H7CHO 3)
C2H5COOH 12y C2H5CHO 4)

Fig. 11 Example 1

Fig. 12 Example 2

RCH=CH2->RCH2CH3, where R indi-
cates C3H7. In order to determine the
reaction conditions, reaction(2), which is
also a reductive reaction of the same
pattern of RCH=CH2->RCH2CH3, is
searched from the structuralized informa-
tion space. The unchanged part i.e., R of
reaction(2) is C2H5, while the unchanged
part of reaction(1) is C3H7. In order to
determine whether the reaction rule of re-
action(2) can be applied to reaction(1), it
is necessary to show whether the two un-
changed parts i.e. C2H5 and C3H7 have
influences on the conditions of reductive
reactions. Reaction(3) and reaction(4) are
compared. Both reactions are reduction of
the same pattern and the unchanged part
of reaction(3) is C3H7 and the unchanged
part of reaction(4) is C2H5. From the 5th
link and the 12th link of Fig.8, in which the
conditions of reaction(3) and reaction(4)
are shown respectively, it is shown that the
reagent, temperature, solvent, time and
yield of reaction(3) are fairly similar to
those of reaction(4). Then it suggests that
the unchanged parts of C3H7 and C2H5

have little influences on the conditions of
reductive reactions. Therefore, it can be
elucidated that the reaction rule of reac-
tion(2) may be applied to reaction(1) and
reaction(1) may be carried out under the
conditions similar to those of reaction(2).

5. 2 Example2: a Reaction Path can
not be Elucidated by a Simple Rule

Example 2 will show a case that appli-
cation of a simple rule is excluded by using
analogical reasoning.

The reaction to be elucidated in exam-
ple2 is a reductive reaction of the pattern
of RCH=CH2->RCH2CHS3. In order to de-
termine the reaction conditions of it, re-
action(2), which is also a reductive reac-
tion of the same pattern of that of reac-
tion(1), is searched from the structural-
ized information space. And the condi-
tions of reaction(2) is shown in the 53th
link of Fig.7. The unchanged part of
reaction(1) is (J , 24-cyclopentadie-
1-yl, while the unchanged part of reac-
tion(2) is ) , phenyl. As mentioned
in examplel, whether the rule of reac-
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tion(2) can be applied to reaction(1l) de-
pends on influences of 2,4-cyclopentadie-
1-yl and phenyl. In order to show how
the two unchanged parts affect reductive
reactions, reaction(3) and reaction(4) are
investigated. Both of them are reductive
reactions of the same pattern. And the un-
changed parts of the two reactions are 2,4-
cyclopentadie-1-yl and phenyl. The con-
ditions of the two reactions are shown re-
spectively in the 38th link and 36th link in
Fig.7. The conditions of the two reactions
are fairly different although the difference
of carbon numbers of 2,4-cyclopentadie-1-
yl and phenyl is only one, as well known
by chemists. Therefore, it may be rea-
soned that the rule of reaction(2) can not
be applied to reaction(1l) because of the
different properties of 2,4-cyclopentadie-1-
yl and phenyl.

When chemical compounds react, an
important problem is to determine the
reagents and other conditions. However, it
is known that all of the reactions with the
same reaction pattern can not be carried
out under the same conditions. Whether
the condition of one reaction can be used in
other reactions with the same reaction pat-
terns can be determined by using analogi-
cal reasoning, i.e., by evaluating the simi-
larities of chemical structures and reaction
patterns as mentioned above. Thus appli-
cation of rules is controlled by analogical
reasoning.

6 Conclusion»

In order to support chemical research
and development, an information system
called OS-IBS with machine learning, ana-
logical reasoning, etc. was presented.
OS-IBS contains comprehensive data such
as bibliographic, text, graphic and image
data of organic syntheses. Information
structure consists of nodes(terms, texts,

Learning and Analogical Reasoning in the IBS
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graphical image etc.) and links which have
meanings of relationship between source
nodes and terminal nodes.

The information space is structuralized
by links, which are generated automati-
cally by using indices that contain con-
cepts about organic syntheses and the
knowledge of organic syntheses in the
databases that contain information about
reactions of compounds, rates of reaction
rules and related information. Automatic

generation of links corresponds to machine

learning. Analogical reasoning is realized
over structuralized information space by
evaluating analogical relationship such as
similarities of chemical structures, reaction
patterns and reaction conditions.

Analogical reasoning can be used to con-
trol application of inference rules to similar
reactions.
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AdE, Vol. 2, No. 1, pp. 1-9 (1991)

”Ecology of Information Society”
(in Japanese)

Makoto Nagao
Abstract:

Information is prevailing all over our so-
ciety. It is used by people in their own
way,and also people are very much influ-
enced by information. We need to observe
the real state of information and informa-
tion technology in the society,and consider
about the mutual relation between the in-
formation and individuals or group of peo-
ple in the society from the standpoint of
social psychology. This paper discusses
this problem to a certain extent,and pro-
poses to start this study area under the
name of ”ecology of information society”.
This will inevitably be an interdisciplinary
study area.

Ec

B S 5% STERAE AL BR B 72 0 SRR V) R RE
JNEEAR Rl

AgE, Vol. 2, No. 1, pp. 10-22 (1991)

”The Fundamental Tasks of the Study
on Informataion Processing Aided Histor-
ical Blanches” (in Japanese)

Junki Yaegashi
Abstract:
The museum has generally 3 areas;

1 RLERBIDOTTANS 7 baAwLENZRT. AXHAAER
BOVDEDOWTREEDTTANTF 7 b, AXHAEIEDLDICD
VTR AARBEOBEN LB .

1)collection, management, preservation,
and communication of data; 2)exhibition;
and 3)systematic academic research. All 3
have an organic relationship.

The museum is aware of its social ex-
istence in the development of knowledge,
and history museums are generally formed
with multiple specialized areas such as ar-
chaeology, history, folk custom, art his-
tory section and etc. Diverse areas for
the application of information processing
systems have been cosidered, and multi-
ple theories have been developed over the
years. However, it cannot be said that full
evaluation has been accomplished.

Computers exist in an environment with
data and it’s application, and are involved
in the quality and operation of data (in-
formation processing). As a result, infor-
mation science type fundamental analysis
of historical material, events, and applica-
tion environments is fundamental, before
the information of data. Abstract discus-

'sion can not become a theory, and partial

actual system, there is the possibility of
losing persuasive power in this area. With
these points, information processing sup-
port for historical purpose is considered,
and the basic problems, research concepts,
and progress outlines are presented.
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A&k, Vol. 2, No. 1, pp. 23-48 (1991)

”Construction and printing of SGML
form full-text database of an academic
jouranal” (in Japanese)

Hidehiro Ishizuka
Abstract:

Present author and co-workers devel-
oped a system which constructs SGML
form full-text database for an academic
journal from electronic manuscripts pre-
pared by contributors, and prints the jour-
nal from the database using LaTeX linked
to SGML. Here, SGML is an acronym of
Standard Generalized Markup Language,
and is an international standard(ISO-
8879) based on the concept of electronic
publishing. Our SGML form database can
completely include a table, a figure and a
picture besides text.

The DTD(Document Type Definition)
for several types (i.e., a paper, a review,
a lecture etc.) of journal articles writen
in Japanese was designed under a re-
search into document structures of them.
This paper also proposed a simple markup
method for an contributor to write his elec-
tronic manuscript using an ordinary word
processor without complicated SGML tag-
ging.

Developed system was successfully ap-
plied to printing of the first issue of ” Jour-
nal of Japan Society of Information and
Knowledge” in 1990, which was published
on the end of the year.
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AzE, Vol. 2, No. 1, pp. 49-62 (1991)

” Automatic Recognition of Tibetan

Texts”

(in Japanese)

Masami Kojima,Yoshiyuki Kawazoe,
Masayuki Kimura

Abstract:

The automatic character recognition of
printed English and Japanese texts by
computer has achieved a practical level.
However, accurate pattern recognition of
hand-written characters is very difficult.

This paper is an initial effort towards
the recognition of wooden printed Tibetan
characters. This study is expected to as-
sist Buddhist scholars in avoiding time-
-consuming reading of old scripts on dirty
papers. Thus, it is hoped that their aca-
demic interest will be enhanced. The
Tibetan characters studied here contains
complicated hand-curved strokes. Accord-
ing to the nature of this character set, it is
impossible to deduce each character only
by applying traditional character extrac-
tion methods.

A new extraction scheme is proposed
featuring the characteristic heavy hori-
zontal line together with a new recogni-
tion method incorporating both pattern-
matching and structure analysis. A sat-
isfactory recognition rate is achieved as a
result of this experimental study.
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[Original Paper]

" Interface Developments to Distributed Ma-
terials Data Systems (1) " (in English)
Hailong CHEN and Shuichi IWATA

J. of Japan Soc. of Information & Knowl-
edge, Vol. 2, No. 1, pp. 63-70 (1991)
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[Original Paper]

" Learning and Analogical Reasoning in the
IBS for Organic Synthesis Research" (in
English)

Zhong Qing Wang, Si Qing Zheng, Xu Yu,
Kazunori Yamaguchi, Hiroyuki Kitagawa ,
Nobuo Ohbo, Yuzuru Fujiwara

J. of Japan Soc. of Information & Krntowl-
edge, Vol. 2, No. 1, pp. 71-82 (1991)
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AgE, Vol. 2, No. 1, pp. 83-90 (1991)

”Mathematical Teaching for the Com-
puter Age” (in Japanese)
Masumi Sugiyama
Abstract:

The epoch-making progress in computer
science leads us to reconsider the math-
ematical teaching method from its very
foundations in the compulsory education.

Therefore,I’m going to point out some
problems in the present mathematical
teaching in the school,and also propose a
new method for the computer age.
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