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Multi-server Multi-point News System

Masatatsu Shimabukuro, Shinji Kono
Faculty of Information Engineering, University of the Ryukyus

Multi-server news reader can get news from net-news servers consistently. Multi-point
news reader makes it possible to read net-news from different computers without remote
login.  We have developped multi-point multi-server news reader using an intermidiate

server, which has history database. In this paper, we describe organization of the database

and an implementation of the intermidate server and its evaluations.

1 Ui

Foboa—RF, Sa—AYF—1HPEAL TN
BVBVARTEREL-FHIFITR D FRIIH LT
DHEFZFL-—FOETITOREV AT LTH A,
HIFLVWEREVER(FIIARLNEDTEL
DL—FORRDPFICE>TWD,

Z—F RS TREROHERTFERAT L 00 EE
THY, RESLHEBI O 2 —AXTART EIF
Ro%v, ., BETRIFROSESHLICEN
ZLDZa =AY —N"PLL LT OoATVS, £C
T, EEOFHERS S remote login THZ &R {—
BLTo2— AR LASTELINVFRA b -
Sa—AN)—F R BEOZ 2= AT =P LEBHED
BEEPRE L 22— A 2RI LDTEEI LT
PN 22— AY =T HPLETHELEILND,

BEOY—NPLEICRLERE, Ay boa-
AV AT ARARENEVD, O— Vo a—
AT V=T EOI-FIHFRENLZ VLI HMET
Za2—AY-NEEBLELTREZL2VALTH

%, HIRAE TS world wide % comp 25D L5
BEL DT V=T DM, REERIHES ura, HHT
28D ie, ELIHMRED=Z 2 - AT V—"7 urcl #*
bbo TNEEALTVE =2 —AY =Rk LTH
BRKFETIdspn, FRETI hornets & \» 5 EHE S
EBLTWA,

DL BRRAT, —2DHF NP LD F—
FEURTH—NEEET L7200 Y— 1o
Za-AETRCAE-FTELEFH D, F—N{T
B, BHETA DD 21— AF MDD 2 — R — %
52— ADHE% spool ITREL., FD=Z2— R
HIG LT3 Ay t—VID % history ¥ —F X—X
ICRFELTWS, 20720, =a—AY =30+

CBF=F 3R ObDITEoTHT, BERAETY

history:spool=54M:1156M D7 — ¥ #HRHE L T 5,
MEER O — AN 2 — AT V=T R EN 72T
b, f{20M) P EBo T BT A A7 b vio
HMEAREZIoTLE S,

:J—X%—Nﬁu—ww&:l—xLﬁﬁﬁﬁ

—105—



T, D= 2= A —NCFEA 2= X T~
THbDHEFIL—FBEDF—NIZERELZ TR
RO EBTERV, LML, ZOHER, =0
D —NED history 7 — ¥ R— AR RBEEFFII—HK
LTWERWOT, REOERY. RFtHUEED
Bl LoM@ESELTLE ),

T2, BER—ADZ—FFEEOFERICT A
T EFEOTWADHEDE L EoTVS, L
Li Za—RAO%F., BEHIHER (newsre) iZVo b5
ATVLEERICLPREFINT, HOER»S
FiU A E newsre 2F o T { 5 A rlogin T.newsrc
PHHFERIBL2ITRITE LRV,

LAy —Fy bOERTIE, D=2 —-2
=Nt U CHEBORER (2 —¥) IS LTy
BE9%N—FHFEE LV, AFETREFDOL %R
BED=a— A4 =1L, BHOFERLOY -
DNV DOBEW R —NEEAT S, PR -
12, 2273 E T AT TRRSEEICHET LAY
GZRBIEGEREL, LECLLTEEN =2 -2
F—NZEHET S, 72, newsre ZRUETEBRICH
boTRET IO,

O —NIZE Y =IO - NICERT
LEBPE TS, T, —a—AF—nNdu—Hi

Hoa—RZ V=TT EEAL, B 2 —

RY =N =2 A EZTRELEFLVOTH -
NEEOBRSBHTES LIRS,

2 RXybhZai—XDOMHLHEA

21 FybzZa—-XRER

BEBFA-—NWVRBTFAR— P A -V EXHT
BYVATALATHD, 3 v b oa—ARBRIEFEST
BALGADBERIZL > THEBLED TV BEEFE
THh, 179 —%y F LTHRPOZ—FIAH
ENLHTEREITILDDODIATFLTH S,

BHOZa—AH— NP2 — X% LH D, K
ERRBORA Y PT—2EBET L, FORVE
T— s —ELTEBLTWAF— N3k, 84D
2= ARG NTEHRL TV OFEERERH L
LTHRy 7= &2 BFRLTVS, (K1)

Za2—AVATAREALTWAEMEROZ L%
Za—AH =Nt 2-FEFFDZ 2 —AH—
NHERAFLTWAZ a—-AF V—T 52 BHE L TEM
THIEHNTES,

Ay P oa—ADEABRIE- -2 -F 2o

) "C»::.L“‘Z %E}%t}:&’c‘ﬁ)%o %@mbz?&ﬁ\ 71“]“’

Tos, VT54, Fx eV hidb, BRI 2
ADREDRRET, BEAHEII Lo TEZ2—R
TW—=F BB/ TAIENTEL, 74077
BHRALREIINL T2 —-X LTREL, 4+
EVIBERLLEBEZROET, Fr 2V TES
DRBERELARALPERZVL LR TS,

BREshirma— A% ma—RAF =BT Ay &—
VID R a—-ANEALEEZE L. history iZFD
Za— AR, spool ICEXLEFHREL., F0OE
FE¢nlca—- A2 —WIBATHVAT LR
T3,

A=A VATFALA-FOBRTORENET
B34 dsH, BETR XY M7 -2 %ok
NNTP (Network News Transfer Protocol) A¥E &
BoTwd, (K 2ONNTP E=a—RA Y-t kot
Za-ARRUCBICEOZ - RICHT A ERER
NEDVTHEBIIAVLIAEBERYTH S,

T kv boa-A0REORRICE T EXE
RFC-1036 ICETVTHAT 5, BF A—-LOER%
FEDZRFC-822 &L L (BT B D2 —F R\ %
T, Tz a—R BT A-VOFEN ANDBHIC
TEZEVIFEND 2, 2y b a—ROEHI
A~ ¥ (header) & K7 1 (body) IZF PN TWTAY
TR —F BRI HLIDEZ2—- AV AT A
KEKRTA00H 5B, FF 1z —FrBLiz
HEOALIFENTCHoTZa—A Y RAFAIR—E)
5 LEWIIIThoTwa,

2.2 INND O##

Ry b Za-AVAFLAOMREMR LD,
Cnews, Bnews, INN * W) D3 5, FFETIE

News

Server | Server
' de ea Network
| News

Server

1 3y oa—X0aikE

—106—



News Server

o LisT

——/
—— GROUP

[ —

N

ARTICLE™ |

2: NNTP

INN tWV)ma—AYAFAEFIALTWAOTINN
oW THAET %,

(INN)InterNetNews 3582 % Usenet D ¥ 27 4T
HY, Nor—IV0BiFinnd F—NTHb, VI
PEAPY—AT, F— 1+ nntp:119 TH 5B, ¥7=
IP7FVAIXINN 2EEI L TWEHF—1XDIP 7 F
VARRES,

INN B a—-A2REE I LELRVO T2~
AEEYBT LI EDMOT TS T LIHIRES
Fo TR TEBROE R nntpsend 12X o> TiTbh
TWwd, ThbDiERE newsfeeds, nntpsend.ctl,
hosts.nntp. expirectl 77 A VICL o THRET %,
newsfeeds |ZI3ERET Ao a—A T V—T, NA&%
%7€ L. nntpsend.ctl X T A5 HBOTIVE 2 4
VERERET D, TNITX o T nntpsend iE =2 — &

PEETADTHD, hostsnntp FERE LTS -

Sa2—AR=NDTVF AL VEEREL, =2
A%FET 5, expirectl &= 2 —ADRFLM %%
ET 5,

T, Za—RY—-FhroBEHEENLHE, innd
X nnrpd 7 0 R HER (fork) L. #Eft% norpd 12
#L., innd B2 —ADERIZEPTINTD
%, (H3)

3 TIUFRALP -<IIFH—INC
THFRERSA

TNFHF—-NTIE, RO 2 — 2 — 38T
BrOZa—ADEXERFODEIR SV, BZEL 5,

L=FPHoZ 2 - ADETICHTHERINE =2 —

News Reader 24 —/SIC#H L, FId b2 —ARTEZI) B

LL—HIlEXBIENTED, 22, 2a—2D
BEETNoTBL DI Ay -V ID DRFHILE
THb,
RNVFRAVPCE TAT M EFoTBE
DEEBP L =2 - A% FL L LTHEAER (R
T ) WELL RV, LAL, 40 NNTP 3
BLTWAHEFEN=2—R ) % (mnews % gnu %
&) id.newsre 2 HBAFEREFICAR TV BB
FEOZa2—RY—-FEX v, L L, wFH—
NWEeLTREETLRLEIEMEICLI>TES,
Il P—IR-ZDFERICL VTR BWEE
FEALLZVEIICTHILATESN, (SPAM #F
)T — I R-REERT I OREBBICERRT —
TEBEO= 2 — A —NPLRETALENDY
BEEPPoTLE S, ZORMICELTII6ED
EETHRRD,
INLORE-REZTLODLELUTORY %5,

o Rl
— 2N FH = NIIBRIERERD =2 — R - F
PEZD
—spool BRh v, (F—VEEZRLT LM
TX3)
~SPAM & LTHERS
o KX
- TVFRA VP TREFDZ 2R Y —FH
2B
- BERICERLZT— 5 2RO 2 - X% —
NrLoRBTALEND S

[ other News Servers 1

News Server

News Reades

wncine order

3: INN OE)fE

- 107—



4 TIVFRAP «TIFYH—/NIC
22WLWT
41 F—4a4~N-X

B =2 — A — NI BH BT — F X—R i
history &% 5, FNICRFENTVEHFIILUTD
BHTHa, (1)

1B B
<6ck14e$r§15@dolphms.cr.ne.u- A £— D(key)
ryukyu.ac.jp>
887982030 -887949630 BT LW

. A= AT NV-TR[=
dolphins.test/19 a— Ay

# 1: $E3£D history 7 — & X— A DOHErE

TNFRAVE - N FH—=NTEZ2a— A=
HHRFF LTV 5 spool & RIFET T, H LV history
T R-ALZFTERFTHI LT B, LoTU
TFTRRTOFNFRA Vb - T FF -8B
% history ¥ — ¥ N—ADHNBRTH 5, (% 2)

] " B
<6ck14e$r515@dolphins.cr.ie.u- 27— D(key)
ryukyu.ac.jp>
dolphins FAMEA
dolphins.test Za—ATNW—=T%
19 Za—AF 8-

& 2: YV FH =D history 7' — ¥ N—2 DM

AvE—=VIDEXF—LLT, EDZa—XY—N
CHIELTWAPHMB DIl a— A —NG, Ay
=T ID BN 2 — AT V—FIZBLTWAE N
HMAEEDICIVF Uy ELTRET S, —a—XF
YN=EF N DAL TR ) TOIRFLT
Vb,

F vV FRA Y b E LTk history DF—F & L
T2 —H4% (ID) fHF A, FALZREIH L TR
4% (ID) PREENS Lo AT - T
Wb,

4.2 ok a3

Za—AY—NEZ—FhOOERICHT SN
FRAVD -V FH—NOBEEFTST NI,
FO7haVER4IZET,

TNFRAL Y T NFF—NEEH L CRDIC
TAHZLIE, F—yRN—ARPELT— % % NNTP

OLIST & STAT 2o TE&THBT A L Th b,
(BRI HD HEEE L 6 EOEE TRRD) 1 —Hf
PODEFAITH L TIE= 2 — A ET 2 EHRUMN I
TIWFF=NEF TRV, Z2—-RICET A ER
(ARTICLE. BODY. HEAD) it, #0=2— A%}
FHLTVWIZ2— X —NEHELT, 20T Ta—
FIZHT Lol o TV 5,

5 FEi
5.1 ZTIFRALE - TIFH—INOERK

Ty 5 AEEOABHIE, 2—FEP 5T 1450
DFR—-PEFEoTEBEL, Zx—AF—2¥iCidd b
HANNTP K-+ THh5 119 2> TERT S,

Za—Z#—sNC LIST(NNTP) ##%oT=a—
ATNV—TDF - ZTHY, FRIHELT
STAT(NNTP) 2f\v, 121202y -V ID %
ndbm %#o T history 7 7 1 VICBRFET 5. (K 5)

history 7 — % N— A Z{EH T B8, YA+ 2D £
DRIIZ 2 =AY —NE, Z2—ATV—T%, B
LTWhZa—-ATRLEVZa—RAF U N— &b
Flnoa—RFUN—, TE—FEBHELTBEL. %
FLUZ LIST ® GROUP, LISTGROUP L \io/z=a—
ABXICIFEBRO LV NNTP D7/ b 2 Ve VT
RBAVE W FHF—NTELC L) KBET 20T
H5, PIATL—F P LIST DEEFELBE. U
AFPERTWABT— 32 FDETREHIEDTED,
F 72 GROUP newsgroup D& DREE, YA 25
newsgroup L T I OF —HHERK L7 history
F =& R R EN TV % newsgroup N = . —
ADFEVAMIHAHFE N 2—RF 28—, FLW

News Server Multi-Server News Readet
e LIST™_|
——STAT™ |
LIST
ROUF™ |
' ARTICLE""- ARTICLE
IST

B4 =VFRL L - =N FHF—n"7Fabal

—108—



News Server

News Serve;J

[ | port:11e gt

list, staf /ist, statisost. head,
”~ article, body

c'reate_history

list, lisgg‘iof@lp,

Multi-Point g‘rougif"statir ete
Multi-Server e &
&
port: 1450
A2
News Reader

&5 7075 A&k A

e R Y ZACE = Rl - T N N i (W > S A
(NNTP CGROUP 2§25 & RELTVEZa—2R
O BELHF LW 2 —AF - BbHw=a2—2
FUNR= Za—=RT V=T HIGEoTLB)ZDY
A b EfFv history 7 — ¥ R— XA 2T 5, L L
TNFRL P FH—NEEHREL TS 2—
A= NIEHBH LD, BEO T ANVEL LS
BLBI 2T Do 2O/D, $—rCb YA %
B FRIC Lo THEDT —NEFOHTELZ LI
LT, #OYAMIZa—AF =%, F4RY
VFF, TP ANVT A A2 )T IRRFENRTN S,
FhbHMY Rk %o T history 77— F -2 %k
Bt b, ca— A V—THDOIA I PbZa—X
P NEEELEL, FOZ2—2AF—RERPLT 7
ANEA Y BHELTEZICSTAT(NNTP) 2 LT,
Avt—=TID ¥FWM DAt (K 6)
RIZZ—FHLDONNTP D7D P aVic&i 5
)T u A EERT A, 2 — ATV
Bl Y X b & history F— I RXR—APLEETS
T ELRTOLINEERT A LERETES
M1 LIST, GROUP, LISTGROUP, STAT, QUIT,
MODE READER, HELP, LAST, NEXT TH 5%, &
o7 abaVizoa—ARLELELET, Ay
Y=V ID RF — § N— R RIS N T B H8|AT
TEIXLILPAELZOT, Za—AY =1 \DT 7
L2 ZEHTH S, HIZIE, STAT 2 i history 7 —
IR AP Z2a— AT V=S b Za—AF VI)N—|Z

HGTH Ay -V IDERLT, F0Av£—TID
EETDOTHB, FLLHICLISTGROUP ix=a2—
AT V=TV A L P boa— AT V=7 IHET
BAa—AF U N—=%/hEVEPrLETES TR
v, "
SEIETNVFRL b - NF NPT TIER
FTAHILDTERWNNTP OO 2 kEET S,
EETE%WNNTP O7 0 b 32L&t ARTICLE,
HEAD, BODY, POST Th 5, €hbnsob a
Wik spool 2ELBWINVFEL Y MV F Y-
TRHET S Z LD TERYV, H2iF ARTICLE 2
OHBE., FOS T+ 2VOREIZ LISTGROUP ¥ 72
IHTGROUP KL o Toma—AT V—T%BELTE
Doa— AT NV—Ttoa—RAF yN=xEt 5
Avb—VID 2P — I R—APLELET, £LT,
2= AT V=TT D =2 — AT
Ly FDAv =TV ID #FoToa—RY =00
spool BT A EBE FILVhED T T2 —FIFE

TDTHB, £/, ARTICLE X v £—VID DHE

i, P R—ZADLIDAy -V IDE¥BELEFN
CHET 2 =2 — R —XI28H L. spool IZBT 3
% L —FIZET, (F7)
I—HFPLDT 7 X220 TIE UNIX O select
PHEoOTEETLHLIIICL. ¥R D select 135
BOIT7ANT ARZ VTS % EBTHILHFTE
ENLTHE, FNIZL > TERODL-—Fhr b0
BICEXLIIKTETV S,

6 RIRICHT 5EHE

HEEIZH B = 2— XY — Y (hornets, dolphins)
EINVFRAVE - T NFHF—NROF— S EDEY
HR2, =a—A%—=107— & &l history 77— ¥

dolphins.cr.ie.u-ryukyu.acjp

LIST
[ dolphins.test 0000000021 0000000001 4'

2
‘ *fp:descriptor
for(i=1;i<=21;i++}{
fprintf(fp, "STAT %d\r\n", i

ke fgets(buf, sizeof(buf), fp);
‘ Message-ID wmp- history;
! }

STAT 1
223 1 <615ueg$33t@dolphins.cr.ie.u-ryukyu.acjp> stat\.{

B 6: history 7 7 4 VOIERFIME

= 109—



User

News(spool) \

News Server ARTICLE 2
Message-ID
database

find server-name and Message-ID

Multi-point Multi-server

7: spool it T A7 O aDESE

N—2R & spool DF—FBEZRL, TNVFRL V-
TNFH—=NEIHEDT I R—ZDF — ¥ B %]
To (R4 BTOHPB LT — s BIMoTVS
OVFDH, R LR 4 COF— Iy ROFRFE
E, 2 =AY —=1N"DFE history 7 7 4V E”]s -1
TH, spool iF7du” Zfo THRA, A= F
RAV I - NFHF—NBF — IR 2% DO
ndbm ¥ TV EDTEROT -y BOH 1/4 %
RKICHEBE T3,

KA+ % ] history 7 — ¥ NX—X (byte) | spool(k) ]
hornets 1171595 28965
dolphins 3204 61

Xl 1174799 29026

£33 ma—RAY—NDF - E&

TR
30200799(byte)
about 573440(byte)

F4TF-IBOE

-3
a2 —AY¥ =) (& 3 DZEN)
TNFRAZN e NFF N

o, 222U I COBBIEZ - X -
ICEBHETHDL, VFRA Y -V FH— N
MTHOTIESIIEREMITIDS RV, EBEICiE
PN OBHELELLE, 4D OF -2 2B
DAL T 455 BOREI PP o, (time %
fEo THRASZBEM) R OTNF RV b T
FoNR 22— 2= NIBFERTVE Ay £—
VIDZETHNRAATWEDTZ 2—ADEHELIT

JeWSre

News Server— E I—-Locnl Machine—,
fusr/spool/news/~ |y gnspool—s| Jusr/spool/news/~|
Jusr/lib/news/~ fusr/lib/news/~

[X 8: gnspool DEh &

NZEW I CREICERE PP oTLEIDTH S,
WERAZEICBIT B a2 — A —NOF -SRI 1 &
T R~ & 9 T history:spool=54M:115M T %,
FDE ) BZa— A= NPT -5 2ZITHAL LT
7 — FRIETTH A0 EECRMI 2257255,
FOMBEORRIFED 1D LT, F—F =2
CRFT B2 A7 V-7 REETHLIICL, *
DD =2 —R T V=T I8 L TIHERERIC fork L
THYRAL VSIS LT L nwiEs ),
Za—-ADBEHFIOVTRLI-FPEZa—R%5H
ATVWHBEELEHRTHLICLTVEY, 20
LT EZBART LN TCELDTZ a2
DEFICONTHROBERR FEEROITH LI,
TWFRAYPCBLTRBEFO=2—-2 ) —
TREABVEVSLEREFHBDEN, BED
=R =T FEIZB LI LV, FOFEE
LTRoa—R Y =¥ %275 BT 58I —{
Toewsrc ZERT LI 27UV S A%IZEAT
F A 6 newsre #1ESH L JIXT 5, L LEE
HIRICE U X 9 % .newsrc 2755 DIZEEESE LD T,
(mewsrc:70k *Is -1 10 & B) HF—NZEF TR =2 —
AV=FLRERTHOFEE L\,

7 gnspool & DNAS & MD:&u»
7.1 gnspool &t

newsrc IZHE > TRFDEFHLPI—ANT 41 X212
WHHFELLDDOY - VThb, ZOB, 2—HFp
AV Poa—-AFT—INF AR TCHALEZ
FLVBERI RN 2T -y ERNEFE2
ZUIRADTEENLETHS, (H8)

RKAD =2 — A% T —HNF LAY IO EES
72 NNTP 23S I o2 — AV AT AT 2 &
ATBELIBa—-R ) —F R a—RAF—1N%T
THEALTWARDEE(HALEI R LT A
20Th5b,

L2L, BADKRF= 2 - ALY FEhn:

—110-



] News Serve+ ’ News Serve* I News Serveﬂ

NNTP
¥

t
NNTP
1

[ User(News Readerb

X 9: DNAS DB} &

DEROL—FTHEILER= 2 —AF—NEdT
DEDLLTIRLAYDo 2—-RFPWYHFELZ LI
&O'Clzi :)o

7.2 DNAS &k

DNAS(Distributed NNTP servers Service) i, %
vRFT =7 ERGFBLTWEZ 2= A% =N LT
NNTP 2B L CRRT 7 L AN TR —CATH
%, (H9)

L —FR~DEHE S NNTP 2o TnEDT4HE
THONNTP WHIED =2 —R ) —F%EHZ LHBTE
%o NNTP (35328 D read. post 24 E % ARTICLE,
BODY. GROUP, HEAD, HELP. LIST. NEXT.
POST. QUIT. LAST. XHDR, STAT I22WT®
AYR—=F LTb,

72, DNASD DPHERIKEE %% 2 5 DNASSTAT
Ay RFHE>nTn35,

7.3 gnspool & DNAS & D&

gnspool DA 13 newsre P HRKFORELELL
L. ZDRBEORELXII ALY AT AR ZoTW
%, LA L. .newsrc |29 - OBH O —F I L
TREZ 2wV,

¥/, DNAS DB a— Ak Tb L Ellza—
AP —ISIERLT, Sa—RA RO LHTE S,
LaL, AR =2 -3 T—h V7 1 X 2 IRFE
ENBEHITHoTwD,

TNFRL VP NFF—NE Ay -V ID %213
FLTWT, FDAvE—JVID%#F-Toa—AH—
N2 = RI2BY 5 EHE FICAR B ETA gnspool
L DNAS &i3& S,

8 EE®

BFRTIE, BEORERPL—F - A V¥ —Tz—
ABREZLTNVFRAV D - o WFH =] R
L7z 4FTOoa— R — N2 5 RS2 Bk
ELLTRELVWIOTH S,

SEER LAY =N LoT, £ T2~ Y
AT ADHRMAE Vo BENSL | Za—AF -4
EMOAL L )R B LELTO &L, u—s
B a-AREBEATEIEITE kot FRIZES
To2a—AY—NEEORFELPRIVERTEL X
ot -

T, -HFOUBIIBNTITRATZVZ 22—
DEDICZa— AP —NEELTEHKTILEL R
ol L L, =NERRCIZ T PRENE
WOBRKTH S,

INPOOREL LTIE, TETRARLHEL R
RTEIENFRBERETCHS, T2, #ALLUHN
KABELT L ARBEH 27255,

SENM

[1] £F &Y, “BAHEREETAV 2 —-X - J—
¥ DOR%E,” July 3 1995.

[2] WO #042, F 78, it BEL, SR 8, dIL TR,
5, —B, B G, ARk B, A F— K
B —f&, &8 %£E, &K #£F, BH Mg, “The
UNIX Super Text. Fi#fTaFantt” 1992.

[3] Rich Salz, “Inter Net News: Usenet transport
for Internet sites,” 1992.

—111-



