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Abstract

This paper describes the design of Korean electronic Mail system which is installed at

DECnet in Seoul National University computer center.

In our system we introduce facilities

for command processing and naming service in Korean, which was impossible in most mail
systems. We emphasize flexibility in the design of Message Transfer Agent, for there are numer-

ous code representions for Korean language.

&
]

I. ¥

A2} 93 4} 28 (electronic mail system)olat 7

ql ] 7He1¢] %Al (interpersonal communication)2

24 AFEHE o|gdlA e Fa wE F U H
Z1: oJFo| CBMS(computer based message

system) olgtz & 71 Sl
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S5 Tholl HEE £Z el THE o|FY #+
olch, wed e AAvIwe FEAFY VEHF =
2 ¥ 2 (function oriented protocol) & #1224 MTP
188 F3 3ot

H A AH] L o

Hel Aol

transfer protocol) & A
= ¥
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X. 40091 4 A <k =l o) A1 2] A 2] 4] 28] (MHS, message

handling system) 2 AA FAL 2814 o}
Elvt 2},
M ge Handling Envir

Denotes an interaction
User
-~

User

a1,
Fig. 1.

A1z M) Ajxe] A4
Functional view of MHS (figure 1/X.400).

2&]o 4 UA(user agent) & Al£29
Alaeye] A2l 8 S wol o|F MTS ( message
transfer system) ol AlFsle 7|5& o|&3le] A
2|8l AL-zbe} A2 M2] A28 (message hand-
ling system) 32 Qeldlola 7|58 Fddlc A
ofiAlz) o] A4 FA oladef oAzl AtA (MTA,
message transfer agent) & %3l 4lA2] UAdl
Aetddet, 2 =59 AL 2#@dAE BF AA &
H Alagle] AAAH FA4 Hz27he] BAE AR

A1z 22| Aag)e| F8 HE¥G olF+ UA
(user agent) %} MTA(message transfer agent) %
343 4 A AEdch, = 5 A=
A8 AA HAb7] o Fael B A4 el ¥
& £Alle Fio g ARE
A3l A "4 (name server)e FAlol &) A
= gkt

£ d39 73 DECnetoll 4 o] FofFch

A2 ¢

HkAjgl o]

A Aol 7s

O. &= 24

AlAE Sl M A|TA

g 19 oA)A M A=) (MHS) 9 AdAd =
& DECnetsloll Al 78371 H3le] £ dfelldde 2
2o A2 Azg& TS 2¥ 204 UA
(user agent) ®l 715 A4 % 7l5& ol&3do
AAg $H4F Adde 715E AYT UE MTA
(message transfer agent) 2} AM&A} 2ho) qle}#|o|
2 Ao}, =3F A g ¥ (name server) d 7|F
& o walgle] Al A AAZIY  Fio|
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9
B Aol glolx +d Aol 75IEE FAQ
o Azt Faol g AR E st ol5 UA

e
o] gl ute} AFach zrte] T4 ( A, MTA,
Name Server)ol A& =4Ag &L 3, 4, 5 o
AH Adslo] gl
HA Al 284 2
9} At

44 2 alesolat ofad

SEND QUEUE

NAME
SERVER

ag2.
Fig. 2.

92 QAU Aadel A 74
Overall structure of hangul electronic mail
system.

1. UA® Send Queue 72 clel o] A

send message:

[sender, recipient, message-body)—ok

type

sender: (host-id, user-id)

recipient: (host-id, user-id)

message-body !string of characters of arbitrary
length

ok: € {true, false}

FAlAel UAR HH F41x

A2} (recipient) 2 id9t oAzl W&

(message-body) & wlol ol& FAlzte] 232 send
quevel AYste AEE YAt ol#@d send
message 259 72 boolean ﬂag°J ok 2 e}yl
o}, of 7ol M ok el truests R slideillA]lx] 7}
A AFe] MTAAA H4eHog A4 =AUt A
el B Al A AFHer =agdce A

bR £ g

send message 25 -2

(sender)

we nmlo

2. UA2 Recedive Queue 7t9] alej#ol&
receive message:
{recipient] — {message-body} U {empty}
type
recipient: (host-id, user-id)
message-body:string of characters of arbitrary

length

receive message 2152 FA1& Y receive queue

o4 =& F£A(FIFO) 7t 713 =& o4& & +
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Wgeh abet og

Alzke] UAolAl Adste 75 & +
29 receive message

SALARA ML ol <12 7}

o A= empty S 7HA

3. UAS A4 (Name Server)Zte| Qlegj#Ho]A
A A vl UAZSH Aulz 23 ox]x) § dol4
249 A4e & o 2 AHF vAAA A4 @k
* UPDATE
update message : [opcode, site password,
primary key, {N. S. pass-
word, tupdate fields] —
answer message
type
opcode:character of 1 byte
site password:s‘tring of characters of 10 bytes
primary key:string of characters of 14 bytes
N. S. password:string of characters of 10 bytes
update fields:{(number of update fields, upfield)
number of update fields:character of 1 byte
upfield:set of one or more(field no., updated
content)
field no: character of 1 byte
updated content:string of characters
answer message:string of characters of arbitrary
length
primary keyoll 2a} al% record® H-& H site
password & ZA ZALS 3} site password?} thE
744 N.S.password & oAl gl A zAL g}
44 ol Be AT AUAAY A A5en
£ 7 updated field & A& #H ‘A
3 oA A5 A4
* DELETE
delete message: [opcode, site password, host id
primary key] — answer message
type
opcode:character of 1 byte
site password:string of characters of 10 bytes
host id:string of characters of 12 bytes
primary key:string of characters of 14 bytes
answer message:string of characters of arbitrary
length
site password 2 host idol & AA=ALE
9 eled st primary key & dlole} wlo]aF ol
sled s} record® AABIL AF wlAAE AF
oh. epdA FA A AR XA E Ao
* INSERT

;
I

T BIEEA2) Rt 3 AR

insert message: [opcode, site password, data base
record] — answer message

type

opcode:character of 1 byte

site password:string of characters of 10 bytes

data base record:string of characters of 88 bytes

answer message:string of characters of arbitrary

length
site passwordol 28] Hul~2& 3 H3 s4ES A

AzAE 5 el sl data base record & A E

UACAl ‘A5 sllAx & At 282 ¢ A+

‘2 AR Wl Az F A F 7t

* SEARCH

search message: (opcode, primary key, ©|-&, A 33
%, st A&ds, 83 -
answer message

type

opcode:character of 1 byte

primary key: {string of characters of 14 bytes}

ol & : {strmg of characters of 20 bytes}

A st 3 1 {string of characters of 8 bytes}
st ¢ {string fo characters of 9 bytes}
443 . {character fo 1 byte}

3} ¢ {string of characters of 2 bytes}

answer message:string of characters of arbitrary
length
dslel AHBAI LAY 4 glew

search® 7§

g AAzAE P et gl UAolA A
= dojg} wlo]A42] key fieldoll & % record
W, FulF
| o] &

T Sof
A 213 dole}

s #Avd 99 FEA
2w 39l N.S.password &

4. MTA7ES] <Qlelde)A

LOCAL NODE
s

s
$
J
A
K
L

™ N
Accossing { Speaking | Decnet Software "2 1 Decnet software
Program | Routing l I

28 3. Decnet2| WH+=
Fig. 3. Internal structure of decnet.



1985%¢ 78 BTIBME H 2% H49

record & A4t dolel vlo]A9 key fieldol =
& A3t g AT ARREE oA AFE}

4. MTAZ9] clejslo]x

FA12Le] send queueo] A A=) e FHE P
FAlZH 2] receive queued] AP Yo X A
ol Al DecnetollA A-Fsld F+ 3 A4 Zgg
Fg ol&sldct, & Aol ALS € Decnet2 2
39 A4l 4 Fx2E 0|88 remote AT 34
5 lecal A2 33 el g A ¥ 4 v H
A AHgAtolA AFdo Foh F £ doldEe A
7ol A Zell A F7|AHql ZeAAE AWAA remote
A 32 ol open, read, write, close 2%

AAlste] MTA Zhel %18 m¥eict Aty o o

¥ Fzo 4Ye ¥ £Ps WFE Yolrtmz 4
atod ot
2% HOST-A 2% HOST-B
MTA .
a4, e Mgl
Fig. 4. Example of mall transfer.
A% Zof 224old HOST-A AZe| Aga 2
o] HOST-B A 5¢ AH&al oA £ mujazl
Qo sl AAz $Ho| AsE HHL  ofdsl

Zef,

1) HOST-A A=¢ AH&=F 7H& HMAIL 4H#-$

43bed &2 A §-4 A|2wol Fo7t F SEND ¥

T AMgsle] g Alztan A4S
2) HOST-A =3¢ A8zl 7te] HOST-B Al=9} A

&4 Zo Habrl % F4 (o] AFele (HOST-B,

73%0“-‘: g Az e Abahg

Auel & A e a7l

o]

2 0‘174

wob +417&

OO

S

[+]

+He

3) A" FHL Z HOST-A =79 A&
2zt ztel SEND QUEUEel A aslo] siet 2 2ol 4
MTAS F714ql ZzAxz Adsiad 3t A4
REZE %sled £412 & HOST-B A39 AHgz
<2 RECEIVE QUEUE & #43t}

4) Fo HOST-B A 52 ALgz} gof &t
7 $Hel z2s]

2ol e Fa olo AHEA ol HMAIL %%

FAA

=

A 28]

Al login & Al g & AL A

&2

24 &A=,

(314)

11
Wi-ell4l READ %€ sd3224 ¢ YA
128
I. &2 $E AlAHolAM UA(User Agent)
of A ¥ TH
1. 4 =2

&2 4 Alzulodl oM UAY AL, dAe §
de Adste 71se 22 Al—~ MTAS} Abg=2k9]
e sle| o) 7lgolct, & H Aol A
ol 4] Alg-ztel 873 WolEod pAle] A A&}
F3stqd  FAY, ELE MTA
agent) 't A% AW (name
server)ol 7|52 +8& gxste d§ @it ol

£ =483 oo 2359 el

b; i

A
L1y
b HEe 7lee

(message transfer

N S
SERVE /77
NS 23 /
s
READ, WRITE| | Uael S
DIR, DEL g% L
4 L] -’l
SEnp|MTA £# MTA
FORWARD
REPLY T

385, g3 Mall A2 7]5H BA m
Fig. 5. Functional relationships of hangul mall system.

o] Alxe) s ol8% 4 U= HudL 28T
model- 1000 DEC9 VT1002 2 AFstadch, QNIX
9] HQ300-& VAX/VMSol4 82/93F mode2l #lof
7b Erbsstee A9 s gdcl

w3 ALERZE o Fate] HAE AAY AL E 4}
2ol 7t53l=E slgdrh

2. UAY 74

UAE Autd oz 28219 niad S wlolio| gl
¥ =% 98§ 7Idel= command interpreter 8 F
Abste 1ol 9ol AEzIZE 98 AlsElo] Fojow
Az ARG Aol YEAE A FE A5 4n
2Ach. UAS #5557t 2860 et gl

of Alagye FEH o7 Agofatire AAslo] 2

¥ DECnet 3}oll4] 52528 DECnet mail Al
o) AEsle we B A]%b’” dHoz et
A-gshet o F 2l
7t5 3t
2% 7ol e
Hadet,
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Mz £ty
MESSAGE 9 744
TERN%NAL %
g3 Aoy 24
N N 1
| COMMAND 4
i Wr:ong /right E Exit
: Command Commar;d
: PRINT PROCESS :
' /WARING OQ;Z;J E
| i
IL _________________ _: END
286, UAS &=
Fig. 6. UA’s flow chart.
94t 9 o8 |#Ed 9 e
back 3 oA fabg ARl ¢ o4 2 F display
delete (Abb. del) A A AR e wAAE A
directory (Abb.dir) | & o | 425 dlA]219 24E display
exit % & | command modeZ %4
file A A LA H A E A file of B3
forward A2 | e dAAE GE AEAeA A
help T 9 | mail Alag) AFeoll g A5 display
next o F | gAY g
print ol A | g4 He oA E 29
quit 7 A | A7 9 mail system 233S YAz
341417 L command mode 2 %7
read A % |dEdAAAE A
reply E I e R e R R L
search A A e B 7R message B et
send A F | elAAE $4Y
serve A 9 AR E 33
* NEA dF HHols AE st
27, =eole] ao
Fig.7. Summary of commands.
o7l EAA He A% Auel 715 A8
2 sl 3 o el s SERVE Wedol wiolsict
= #olct, SERVE7F £&ix= 2 2F4lo] ‘NS > &
+ pormpt S WE command interpreter 7b 5ol x| 9
Awof 4] M EslE insert, delete, update, search 5

(315)

3=
i3

F ETEE A28 9

w

Tl

T o AH

\:51
5%
SEND
4 7%

AgA delsH A SEE Rk,
FROME Ba g A4S AW ANE
< A8E 4 3o

=§

2 7

Al o] A-g ol
SEND+ MTAS A% Hw2) o} agentd A
7b &g $elol =, 5% wW$ 57KV020d ¥
gul stale] ZzAE Avie] 242 AHzs oA

$ HMAIL
Welcome to our graceful Hangul Mail System
Terminal which you use

L. Mode! 1000
2. VT 100

/* ALY eulde ek
Type your number : 1
Language you want to use in your mail
/xR AN AL odolel Atk
L. Korean and English or Korean only
2. English only

Type your number © 1
> SEND
palof B "l’t’ Ao A A ol FH /2 EaES FFeEE R

A7t x/

AR FE ol B E oMYA (Y/N) N
/AT Ao Hold] FRE LK/

ol REE G52 122 gL,

FRIEEHE 2

°| %S

A zr?

@ #17

RELR AR

E o AR A ek

] /x5 52 A% Aele doetsol s A/
A4 THH ol &2 SNUCOM
A4 o] & 5TKV041 gvich,
/*dANI BlzER SAE 9 FEE dalk/

F474 5% o5 5TKV00
A Zazdeo Waho]

old #a % vE FHuich
o 3l ¥ CTRL-2% F241 /%239 Azx/

zzAE 3] 109 19 309 2% 4400

AlojrpAlohat 1S A4 1%
R ENETEER S
HYAYFY
SEXIT

Username : 57K V041

Password :

/%554 3 STKVM19 LOGIN* /

You have Hangul mail
$HMAIL
>READ

EXESS

/*eE A7 £ag oalx/

SRS BAE HeH/

£ E I SNUCOM

FUAS 2ol L 157K V020

& 522 HE Haje
ZzAE s%to] 114 309 24 449
Al A glg w4 e

alal

>EXIT

a8l8. (a)
(b)
(a)

()

Fig. 8. Example of mall sand.

Example of mall read.
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oAl BE AR $HE olgaed delnx o 55
WES 25 w Aol SENDE AHEahe ol E 2
A 8(a)ol hepugtch,

£ ARl A 8 4ol xS £34E 4D o) F Y
ol aY8b)s ek,

N. SIAIX] MY X} (Message Transfer Agent)

CCITT®| X. 4009 ¥ 2otell 218} MTA(message
transfer agent) @ 714l 7|5< F 13 b

z 1.
Table 1.

MTA] 7184 7)%
Message transfer service elements.

MTA 9] 7]1&4 7%

Submission and nelivery

Message Indentification

Submission Time Stamp Indication

Delivery Time Stamp Indication

Non-delivery Notification

Content Type Indacation

Converted Indication

Original Encoded Information Typea Indication

Reglstered Encoded Informption Typea

Assess Management

Heading
Body

Envelope

89, diAAg e 72

Fig. 9. Basic message structure.

415 — .
o Z.,.,.; @ A HH% A4

ag0. SR Ay
Fig.10. Transfer of mail

1. =AlA A

bl wir]xE= 27 99 FE FAHE AYx
et o2l @ ez FAIAZHE 23103 Fol
°431 o A1 2] A=A} (message transfer agent, MTA)
AHA gAZpA A ALl 28] 9oll4 envelope
A2 F AR Al A4sted Hed AW (5
Az e} AALZ) v F4 unique message identification
T8) % A2 Yok =3 & A9 dAz) e
7Helel 7Hel 2} (interpersonal) B4 2] |28  heading

r1r ml

13
<+ FAA ol E, AR o, subject, AF A7 FF
22 FAsle] 9l oj2{ 8 headinge IP(interper-
sonal) UAol 2l&l4 sldsdct 239 g2 o4
2} FZellA body ¥#oll A Aslc

Dgcnet
Send Queue g;}:tjc‘:;?nsfer
mra |1 fwra |

Receive Queue

MTA
AN, FF AxSH Al MTA +2
Fig.11. MTA structure of hangul electronic mail

system,

2 d7elde & 1o Yepd MTAS 7|23l 7|
S 7437} 938 DECnetslolld 2113 72
Al&rl g A sk,

UA%H MTAS alefso)ae of-g2 22 send queue
9} receive queueol| W3 2AEFo g TG,
send message: (sender, recipient, message-body ) —

ok
receive message: (recipient] — {message —body} U
{empty}

7tzte] a5 o w49 yped WES 23 Aus
o] ol

oAl A] At gz sl oA A E 7‘1%’-% * o
Azl o] Wgol A= Beddia] el F 4]z
o] W&o| Adgolzd FEelA =& 7|E}°l7‘| iz
B3 i FARY UAolA| A<dd Rojch oleidl o
Azl o] W g2 *11}9} 11}4 UAoi#lat of=| & 2
crt, wdeld 2FFY §F 22t AHal ¢4 A
Al =) E Fotdd "l‘%% "d FA1=H 2l DA w4l A] 9
bodyglell flagg Fo] oWl Feeg o] f3o| 24
Hodertg: RAGE ol @ flags FA1AS UAd) 9
# siAslo] glef W 73—?—“]% kAol A 9
2= AA] A5z E nex HPL AL 7
H MTA+ 41218 UAR H8 29e =i)xE &4
shxl @ whA] Fabe] Az F4Alzke] UAA As
=2 UAY =AlA ezt wipct & x2te MTA9
7152 ot¥A ko= g UASE MTAS Fd4 (flexi-
bility) & #21% 4 et

2 dtolde Z7e] A=39 MTAZF 2 3h= send
queuec] A4 wARE FA127F L9 E A F e
receive queueol H43st7] £15lod DECnetoll 4 A&
e 3l AS2REZE ot 2 adFel4

(316)
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A}-2-5 DECnet: remote A %¢] 895 local 232l
§¥°a” apabzbA 2 Ae] @ 4 g Ak

HAL ApEAtollA| AlZet DECnets] ol 7i%
E5to] Ab& Al remote 3HUE local 3t wiat

ol

transparent

o
o

o

A

1
% T

28 A

7}#] & open, read, write, close & )

2.

Message identification: Z7He] ®|AlA] = &4l A=
o] MTAol olafl A= of 27 olF3 i =i«
7t A4 wel AT Alzke] ¥4 o g uniquest
identif y .

Submission time stamp indication: $AIA7} <)
ol Aol MTAE $Alatel UAZ ¢ dlAlzE A
28 o] ol A Z A7+Z envelopeol 7|5 g ot
Delivery time stamp indication: TAlIzk7b <3l 2l
222 MTAE zHAle| #el8l <= receive queue
WA 2] 7p Al olo] Ao AZHE dF XA
envelope ol 7|&3tct,

Non-delivery indication: =4 =] 7} =}
F (FAA 7L E2]5hA| A7)
et A A7 i Beds Helle
oAlA Hct,
odfel MTA: 7Helzke] S0 A 7|
UANA F23d 715 S AFstd F&

st 7| wi ol Az o HES %
A4 SHos Agsidcth waks X 400
MTA9 7|5

converted indication,

e 7%

[
T

ol

o

{5

‘s'C

ot

o
o e T

2

ol
e

L
=

o

- Ly

oo
rlo

Hr X e
lo

(o of e

K
Y
o

% content type indication,
original encoded information
encoded information

type indication,

registered
T o

=g Aelsiddct
A5 AHRsled At VMS slellA1 8] access control
(login procedure)& H#of 3} ¢3e w3 v T
ARRzE A4S Boto] shgdledol oty shAelM M E

2] access managementt 2238}tz okgkcl.

types 71% =g &2 A4 4 Al

w

. FAAS} FAIRLe] Ao

B ATolMe $AAS FAAe] A3
login name) o] 4oz At ek FAA  UA
7b Al S (o] &, del, F7h #AbelE, )
o] &3te] FAIAE Al & AT AP (A
o Au)) 9 715 g ol &dtoiok et
facsimile treminal S 32} %412
X.121 recommendationoll A Aels wh gk o=
2] ISDN9] 788 HalAe= 9 telex, teletex, fac-
simile terminal % £33k MAT 9| 3ol 3 o
£ A4 ojor et A7),

E
£4

telex, teletex,

Fi£ AR JEd

42 WEBEA LY @at o AR

N. X|¥ A{t{(Name Server)

£ (host name,

(317)

1. 71 %
3 1 Axslolid A Ao 752wl
o] g4lale) AM WEHI Fad #3 A4 golx
oH S50l HHeslEd F4Alale] vEHa Fael o
&AM Aggch.
2. THeL
g £4 FAE (host) Aol A= AMuzt EAZ
A9 1 saEe olAde] AL Al AW AulLE A
28 4 glomg WEo £ FAe Ao FAF A
o g Adzgch w9 Aue oFe F e4E T
A5},
1) Directory dlolel wojx
2 ¢ Azl 2 ALl ohsl °]-L+4 G
=7} geksl doje wolast EAgeh Bz ok
& g Zrh
a5 o)z @ |ar a5 a5 [N S, | A8 host
W % H o &t password | loginid | id
dlolg} wlo]ae cldlas e Az 45
primary key+ ‘FU5SEM G’ o] secondary key<
‘olg7, s, ‘REHE oleh,

2) dlelet wlolx
v ofe} wlo|27}

o} Al A (access) 2T E o]

Zol g saeel xzAs

2 ZA3c UAsH disiile g Ay & wsksl, UA
2 %ee A9 Hula 845 Py A dolel
Wolag ddsgct Wrel F siE Aol FA

A w7t E2) 17| ool WA S ‘multiple copy
update’ FAH = local dlolgl wlolAE N3] A

A remote Ulo|e} wlofaE MAgoz o A,

i} Insert, Delete, Update

o3 A Aol 7 AgabE AAlel dlolel ol
el g A% Al dlole}l wo|xo 71&, AA, A
AA2 4 e
ii) SEARCH

fAlRle] FRIEEUE, olF, ASYE, - SFel
da, pAelo]l AFY HuF woz shof A% A
Wi B FHe Fol FAcle] MENA FLE UA
oA Ataiet

3. X <(security)

Insert, delete, update A] AF&AE  UAol ol #

AAlel ALY (password) 2 AAA 2ALE d H
A Aw HAA Feol s 2 AHFF FHSlE
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FLEY site HAH=ER AA 24} PsAH,
HhEAl ARRAR AAlS] s2E
olAul #sd 4 gl UPDATE+: ©H& ZAEE §
NAE ZHesie o8 Hal 2 Abgabe A4l bl
Ef o Zuloll N.S. H2HeE e odd
At AHEAE NS dafizz oA G 2A 24}
7h ol fo A

Insert, delete &

o|A olE

= U=

4. UA2te| clejslo|~
1) UAZFE[9] A% Au|& 84 o4

i) Update
operation | site primary | N. S. update
code (U) password key password | fields
N.S. 2o s A3l 32e o|fod A &
T 5ot Mgt ~
ii) Insert

operation code (I )| site password data base record

iii} Delete
operation code (D) | site password hostid primary key
iv) Search
operation FA5E (o)F (W3t | 24 &
code (S) kil ko H3 o gt
2) UAdAl F+= AR
i) Insert, delete, update %
« AFE dele Al
¥R AR AR A AR AR
ii) SEARCH ¥

cFUFEAES NS HAHES A G 4129
Wolet viols e odef FuAst Ug A &

4 F8xE 25 AgEe
dlolet wols AMAE AY Huel ¥EL

€ ==
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