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27]9] Terminal& local hosto] 22| A2-& ot AASE Wel AMEslo] Yk

gy AHEH B4 7129 ¥W wgsty Hulde ARAsF A7t 989

host computer] AMS-& HolA 742] computero] WZato] HRE Hestiz s}
= 277} Zoi=] WA virual terminale] FRY 7|&0] WA 7] Aok

Virtual Terminal 7| &2 computer vendorS-0| #H3+E] hardware, Operation System-2- A
A= 7|2 EU|238}o vHHE propriatery virtual terminal software 3 hardware 3
B2 ARSIt o]2 8 W9 virual terminal e remot
ATaE o] Eds] Tsolol & Aol gtk & ol2ie Weho vimal
erminalo = $2¢] computer terminalo] AASE Wefol7] PEe] AE 71T o
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2. Virtual Terminal 7|5
2.1 Virtual Terminal 373

Virtual Terminal-2- o}ele] 18 <2.1>3} 7+ JEL I A ==
21> TXE HFH Adl HE5R Hrlg TIZ TXE AS o537 9T %
2 durlz FoF 4 9tk UEYI B oA 32E AFH A% B}

ARVT Hug TIS 7|7 WE4E BAE PFEH ARY ohje YES=
application program(remote login 5=<= Virtual Terminal Application)-2- %—'3]-04 nLx| &2

E ZAFE Bo] 9729 HudNY $2E AFEH BY Ago] sbsdint

q

it W

.

s2e a5 4 o[ ol BT
D-“—-] Network e=E ‘rr‘] B

EHr|d Ti

<12 2.1>

a8 QL.1>oA ZAE AFEH= EHr|d Tlo] #AHE AR (scroll?]5, cursor up,
down 7|5)E 7]|=3l databaseE o|L£3}d Ew|d Tio] ulx] Z}7]2 local
terminal(B{u)d T2)AUZAAH A|ofst- o  ZHZ<Q] Virtual Terminalo| A& A
o] 7]=o| 5+ Enr|de physical3t A LEAl(parity, speed, echo enable/disable, flow
controlS)o] S)EF AolS sH= Aol gFEolgent, WA EHulde £77t o
b2 T Ejmldo] ZHe sl BaHYel WA ol2i 755 $¥8| o)L
3t~ 9l= el 9] Virtual Terminal 7




2:2 Virtual Terminal 528} 3}

o)ulx © 2 Virtual Terminal 7)%-2 $33}7] A= 219 .1>34 742 874
At A2 ASAH 2ZEH7 YesiH

_}_’_’“EZ:']-,-'-E-] A o © ]0 o o/l o S AEATE B
3 SCIVETr
chent A% FUAS serven
AL AT

541l A

$2E #HEE A9} BE Virtual Terminal An]AE 28317] 915t A4% EAlstd
o 3lt}. =, A9} By FuF3Fe] error-free, flow-controlled, transparent £41 A{n| A

21 Virtual Terminal server W cliento] 7] A|-F3ct. AA| o A4
DoDoj| A= o]8{3t EAl Au]AFE TCP(Transmission Control Protocol) 2 IP(Internet
Protocol)-2- |3}, rlogin, telnet=2] Virtual Terminal 2-2-2- TCP/IP service 9]
A 23 "o CCITT(International Telegraph and Telephony Consultative
Committee)ol| A= X.298}= T 8 € Z(PAD-to-PAD T2 EF)E A|As}FH =1} o=
Bjol g Alofsha opare] Qb (flow conol o) EAHo] gh) FAI Au]
2 X255 ZREZE AMRSE R E EHo| gt = X29 TREFEZL X25
ervice Yol M SAsks ez mdo] WAslo] Yt of el o]} L
T2 7MY EHuld Au|AE AZ5)7) 3 ZTRET 9 AT EojE A
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2oz sl o7t YT MM HolEHE vimual wrmina@ AN FHeE
2.8 3 2 A(server/client)ol A A L= 7|58 S IICL OSI/RM(Open
Systems Interconnection / Reference Model)ol| @} 2™ OSI SessionA|=0] 2|23 Av)

27} oo 3FET U

HIE] A(client)?] virtual terminal- S8 I Z2A|AE dutx o g oo 7|5
Jei

Local Terminal Control

Remote Host2] virtual terminal -2--2-3} E-A]

Say gk

TAE HIFE B(server)=

Virtual Terminalx| 2] 7| 5-(logon%)

Remote Host2] Virtual Terminal- 383} £41 7|5

= T2AE AHIFE AT local terminal TiojA] Q¥ =]+ ¥ data streamS-  Virtual
Terminal 3-8 T2 WL B3l FIAE BR AL3}7 s, T2AEB2 Virual
Terminal-2-& T2 3L EA] xAn|AE E3}e] Hd=E]+= data sreamo] V| X] local
Terminal T2ol 4 Wghe AXY AFshod Hsd v B2E Boly X
A= ILE Ao dFE Hu|g TiLz HJ7] ${3iA, =2E B Huld=R
X 2% data streamE I AEBQ] Virtual Terminal S8 X2 73 EAIMu|AE o] &
5le] 3 2AE A9 Virtual Terminal 28 X230 g A&}l ol T2E A
9] Virtual Terminal 288 $AE B HE] HLure data stream=- local terminal T1

o] B2 1128} (flow control, echo AE]S) Eln| g2 st o
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terminal control communication communication Virtual Terminal
protocess protocess protocess Protocess

Eujg o] EA 7% 41 Aol Eud Ao
Virtual

Termianl7| =

I8 <2.3>

Az AF&F o] AV A A1 Virtual Terminal protocol/software =2 929 & <2.3>
oA} Z}7}e] communication process?} Zt= 7)5 2 protocol Z}ZFe] Virtual Terminal
process7h ZHe 71%50] Zp7] IR B4 Anl2e Pelo] dute FElE 79
o] 3lt}.  F DoDi= TCP/IPS} telenet, rlogin, CCITTH X259} X.2952] A7) 314

A Mul2Tt welEs JES dAs o] Ytk

2.3 Virtual Terminal Model

Virual Terminalg 833}7] $% 29 Buldoe] e 7%, $AM~ RYS
= st A¥EY  F ¥A 9FY o]7]F2 graphic terminal Y graphic
workstation5-©] (IBM Graphic Cards, Graphic Terminal(TEK, SUN, MACS) ©=H ¥ I
Hol webM AA| Virual Terminal?] 58] 4] oW 715 7H Do) A%

g QX7 8% 8471 SAETY. = ZbzZbe] graphic terminal 5 station




T dummy terminalSe] 7R Q= 7] 5o] ZZ 2 o] 5 A of3lr] # 3%t
Aol A|FA2/FHEo0] Z}b7] th2y] uFoltt.  weli ZAE AFET} o)5 7
7to] A AE| o] S o] &3] HTHu] N-N2| mappingiAl| 7l YA =B o]F 3
Aal7] $lsto] BB A 74be) modele ARBFE Zo] Yukael Yoz <
SEES

Z terminal®] dummy terminal($+<&>3%} scrolling”7]%-, cursor position, display”]55)9

T he 715 gkl e AR
) Byog FF3laL olF Ao gt 7MY terminald F o3k ol A
AF2-E] 31 Q)+ Virtual Terminal 2. & o|T}.

ISOoJA] Virtual Terminal-2 shared data areac] Ejrjydt EAL 33{3te] do]ele I
AL 718 entity(producer)®} ©] shared dataE ©| 83| entity(consumer)E
modelingElt}. o} 7] o]l A} shared data areat= conceptual communication area(CCA)E. &
2)¢m) AR 2} entityl: 242ke) local CCAZ 7hA T Qlom Abt) entity 2R E] o]
o] WstEth: ARE 5ste] olg $4E Sl Aok

ISOo A+ o]2] %t Virtual Terminal -2-8-0] AR5+ EHu|dS-
¢ Basic Class
¢ Form Class

¢ Image Class

¢ Graphic Class

o] 47}A] class® ¥-F3lo] Asty ¢ A basic classo]| ©]gH FEFo| A
A o 311:}. Basic class terminal2- scroll mode 9 line mode terminal 2 7-4g £] ] o]
= EnldS Aol H3 Au/ZzrEZe EFS AFSAT
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3. Virtual Terminal Protocol A}#j 9

3.1 TELNET

ARPANETo]|A] AFE&-E TELNET Protocol E{r|d3} ProcessE YA
negotiationS- 3}7]$ 3t primitiveE 7}X|+ Virtual Terminal protocole]t}.  ofglje]
2<3.1>0]A YE$ 3 Virtual Terminal®} keyboard:= W EH IS =3t AZQH ¢

e 3ree Az A AHEAERE AHE Ay s2Ed
applicationo] 7] WEHSFES o] gk ei7|olA Z2Al2s} Buge yEg=
B7stoln 5P BHl FolA HH oY BAstlN AR A7l9
Virtual Terminalo]] 9+ x| &38= x{g|7} 715317 S}

TERMINAL
OR
APPLICATION

PROCESS



TELNET Protocolo] A 2] negotiationd &3t 7]5-8 A|ZL3}7| st ©h=4 47}
A e AT

¢ DO<option>

¢ DONT <option>
¢ WILL<option>
¢ WONT<option>

DO+ Attuloll A optiong 2|3} s, DONT+ Addl ol 7| optiong 3 31X
3l 3, WILLE 2}Alo] =315t = 8l3, WONT= A}7]7} optiong 3517
= Aot

3.2 Super Duper(SUPDUP) X2 &

SUPDUPXZEZ2 TELNET Protocol®] super® ¢jm]E yjepdich TELNET
protocolo] scroll modee] 2} &3t ¥FH SUPDUP protocolS graphic terminalel] of] gt
operationg G-I U+ 7|50 Ut E3FF o] protocol> remote text editors -.—]
5} Jocal support 7]5-% Z}X|3 QlojA] o] 3t 889 applicatione] 23}t =
TELNET protocol©] network Virtual Terminal o]2f= 712 teletype® ZbF6h= ®IH
SUPDUPY A= 28 9 textE 8|8+ displayES 2 7| 9=z 7H3sig=t
Al TELENET3} x}e]&o] 9]t} SUPDUP+ oFulako] 8-bit stream®] data stream
pairgE o]-&3 A Lxlx]n] ITS(The Incompatible Time Sharing System)2] Input/Output
Buffer Formate]] 7| &3} A| &5 it}
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AR e o U

g A e T

SUPDUP7} S35} 81748 ofelle] 93} 2t}

SUPDUP SUPDUP
Application Application
ICP(ARPANET)
RFC, OPN, STS(Chaosnet)
§-bit stream
1™ <3.2>

SUPDUP+ ASCII text2 A5 local greeting message} 37 terminal characteristic<

remote system S & ¥ U= Ao % AJASE T} Terminal characteristico]| +

¢ Convert lower case to upper case
¢ Terminal Can do ERASE

¢ Terminal Can move cursor BACK
¢ Terminal Can OVERPRINT

¢ Terminal Can Insert/Delete

¢ [.ocal system supports SUPDUP rectangle

=9] 307]9] terminal characteristico] M st  o]# 3t EHu|do 7|52 A&
SUPDUP applicatione| o]t 3} Terminal control primitive (o], AFZ}3, line-up5)<S ©]
S8t AHS Erlds AAZAUE AFE] AT 712 BEL =, o]
5t ¥HE A2 SUPDUPserver7} U ESIE E3te] AZAE En|do] s
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Fule 39S 1908 712 422 ol 48t

SUPDUPE 2 & -2 MIT(Messachusetts Insitute of Technology)9] TTS2] X.i= terminal
o|A] 7532 E-= 8-bit codex]| HE o] 83} = X = operation systemo]| A< 2] 2-80]

7Fs3tty.  SUPDUP protocol $leA EAE 7|5EE o485 e WS
display g % o] & o] &8} (bit )& encoding§l) o] 2] ¥} primitived 3 3}7] HFH
message HA]E YTk HA TTSoA= 8-bite} 36-bit codeE ©]-§-3}p=], A
SUPDUP protocol< Elm|de] =79} F-I&3s}7 AFR-s= 7| 7|53l

3.3 CCITT X.3, X.28, X.29, X.25

CCITTeo||A]+= Synchronous packet switched network(X.25)¢]] Asynchronous terminal 5-
237 918l PAD(Packet Assembler/Deassembler)e}318= protocol-2 A 2] 3}¢]
t}. PADYE Public network (X.25%)0] 45 o]u] 3t HOSTS} X.25 conncction:
=8t AF-A}o]| 7] Virtual Terminal 7| =8 A L3S A 25190}

CCITTE ¢ X.3, X.28, X.29%= Networko]|A] o]8 %] Unintelligent start-stop( B
asynch terminal) terminal-2- g7 F23}7 3=t 3= L AHLsta QT

3.3.1 Asynchronous Terminal-2- ¢4 3} Protocol

Asynchronous terminal> Dummy3F €]2] terminal2A] X.25% o] ZH£8}o] X.25%9]
A4she RS X25 pokad TAY 5 Sl 7158 BE A7 soiAof
Tt Ydubx 0 3 Asynchronous EJu| -2 Unintelligent & Ejo]l7] ul)f-o X.25 packet
= AT 5 g+ 715e] vk EF o] HujdEY AlYEE thUd e
A9tk COTTolME X25%e| Asynchronous Ejr] e 484 EE
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DTEHOST)

8 <3.3>
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3.3.1.1 Command Mode&} Data Transfer

Asynchrous terminalo] PADe} 45 e] 92u} PAD+ command mode 5+ data

transfer mode & -FAME 3itth

Command Mode

AFEAL7E PAD] HEElE w] AF-AE command modeol] Q1A FHi En|d
screeno]] A= T EZALS PADo|AE command2 B AE T o)X remote X.25

HOSTol| = Hesjx] of+=Tt}.

Data Transfer

E{n|do| Data Transfer Modeol] Q2o Ew|dejA] PADE XL 5]:= WX character
5 PADollA] Packet® 8 B 0 31 3t packeto]t}. x| Y X 79 IEX= camiage return
I} 72 Spcial Character7} PADE H259)8- aj] o] Packet= Data=A] romote X.25
HOSTe|| Xt}
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Command Mode and Data Transfer

Asynchronous

PAD
terminal

connect(via PSTN or CS network)

Terminal PAD parameters brought up
by PAD, PAD prompt to terminal

command mode
Request for call set-up(X.28)

Call connected signal(X.28)

Data transfer

Data transfer mode

possible changes of X.3
parameters bo host (X.29)

Escape from data transfer

command mode alteration of X.3 parameters

Data transfer

Data transfer mode

Clearing, X.28 or X.29
Clear signal

3.3.1.2 PAD Parameters(X.3)

X.3= PADo|A] terminal2- controld}’] 3t parameter== AY3}F Ut
parameter values+~ PADo]| wlg] setting & Qom En|gd AREZR s X.25
HOSTe| ©j3}e] MAYSE 9lct
X.3 parameter= 227)| & A 2] 3lc}
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Parameter number :

1: Escape from Data Transfer
2. Echo
3: Data Forwarding Signal
4. Idle timer
5: Ancillary Device Control
6: PAD Service Signals
7: Procedure on Break
8: Discard Output
9: Carriage Return Padding
10: Line Folding
11: Terminal Speed
12: Flow Control of the PAD by the terminal
13: Linefeed Insertion
14: Linefeed Padding
15: Editing
16: Character Delete
17: Line Delete
18: Line Display
19: Editing of User Data
20: Echo mask
21: Parity Treatment
22: Page Wait

16



3.3.1.3 X.28 Commands

X.282 Asynchronous Ejn|d3} PADZHe] <QlEjgo|AE A o] 3 X .28k A
Command =2 old| o} 71L& 7158 S8 3%t}

- Setup/clear virtual call

Ejulde] A EF profiled Ae et

- PAD parameter=-2] ValueE ¥ 7 3t}

- Interrupt packet=2- Z£3lc},

- Virtual call®] statusol #3+ AV E Q A3}
- Virtual call®] Reset-2 Q A3t}

3.3.1.4 X.29 protocol
X.29 protocol= PADS} X.25 HOSTA}ololl R U X|+= control message5-2 A2}y
L= X.29+% network protocolo]] 4:3le] glomi AlalgE A &o] o] Fol A

datn HEol|l &= 7|5& o3t k=) X.29 packeto] YwlF X.25 daw packetl
) 8}7] $)3Fd Data packetSho]] Q bit fielde}] 'I'2 setting¥] o 2i T}
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Protocol levels

Level 4 User Data or X.29 protocol

Level 3

Level 2

Data Qualified packet

X.29 protocol
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3.4 1SO/0OSI Virtual Termunal

3.4.1 Mode

ISO/OSI7} WAl A EFEE  Virtual Terminalo]| A+ Conceptual Communication
Area(CCA)e}= 7149 719 A4AZE o] &8t Conecptual Data Store(CDS), Control
Signalling and Status(CSS), Access Control Store(ACS), Data Structure Definition(DSI)-5©.

2 788

Conceptual Data Store+= 2F Virtual Terminal AJu]2 AREA2RE HolElE | A 8}7]
U3t FARA o|F Holel= displayel]l S EAY Ev wextd] BH o o] FFaL
Virtual Terminal AF&-2to}e] $Ale] oS8Tk  CSDel= o|eFE Agslr] 9|2
"display object"o] <£z}|&}h, Control signalling and statuss= Virtual Terminal-2- #| &]3}aL
AEE XA ¢35 AR o] L3 TH3). Access Control Store== half-duplex
mode terminal¢] 73-9- Conceptual Data Storeof] HL &S = BEE AEF ALY
T CDSol| HITH AFRAfe] ot JHE Zhe=t}. DSDE CDSe} CSSo|
parameterdt-3 7}X| 1] o] E9] JAA L ol 1¥<3.4>9 .
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CCA

Real Device
I
DcVICe
Real Device
Ob ect

8 34>

3.4.2. ISO/OSI Virtual Terminal Environment

OSI Virtual Terminal<> o}glje] T3 359 72 AZ:F EABFJA == €
t}t. = OSI Virtual Terminal OSI presentation serviceS 7|20 2 3}l ==tx|m
& SessionS2] A2 An|2 HAFA He)s) ik

presentation 2] ==
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Virtual Terminal Service User
Virtual Terminal Service

Virtual Terminal Protocol

Association Control Service Element
Presentation Layer

Trasnsport Layer

3 <3.5>

el 3= 35042} 7Zro] OSI Virtual Terminalo] FAE]= B ol OSI/RM(Open
System Reference Model) 2 A4] CCITTE X.2553 I27FQl X}o|Ho| Qi) = OS]
Virtual Terminals> Physical communication media®} independentd}7)] OSI presentation
service oA =2rE]7] ™ AlA] presentation serviceZ7} A|L8+= encoding/decoding

<9 7= °l-&3tA Hr

PRESENTATION

ISO/OSI Presentation 7|52 5-%}3} application(Virtual Terminal, file transfer, transaction

21



processingS)oflA] AR 5] E-AF3F data structure S AV AlAE Q] 5 3R M
(o], 1's complement, 2's complement, ASCII, EBCDIC, structure5-2] U5 37 5)3
E243H ArS oFAE A W 3l (abstract syntax)S A28 €] (transfer syntax) 2 3 ¥ &}

= 7152 £l 2| abstract syntaxS FT3}7] $ 3+ ==+ Abstract

Syntax Notation One(ASN.1)o] AFM2-x]T 9] O transfer syntaxS FH3}7| 3
encoding rule2A] "Basic Encoding Rule"o] AF2-5] 3 9)tT}.

Presentation] 2] #|-ZLsp= An|AE o] L3} S8AZL 287=0] AT

w28
stofopst tlolELE(el, HmdAIolE % tlo|EhE AE i EUPAF F

A3 HLo] 53l =3t Presentation A3+ applicationo| A Ap&-3+=
abstract syntax 2} transfer syntax®] X322 A E|+= "presentation cotext"S HE A
)5 Q)= 7|52 ALt o] A Bxpsl 280| presentation contextS B 3}

of ol2) el 83} FAlo) FUY ul S F58 FHolck

Z Presentation layer®| F8 7|5 presentation context managementefyl =5 9 O
o] 2]l & presentationH] 22 sessionA=o]|A] A|L3}= Dialogue Control52] 7|5<
o| 83}oq application?| 2ol 7 sessiono] A|Ld= Av|AE A|ZLs}7] 3t primitive

=X A AFT

Presentation layer protocol> ©|2{3F 929 AMu|AE A|T3}r] Y3t 7|55 29
Al B9 functional unit® 2 F-5F3}] o] functional unito]] = presentation?] 7|2 A

H| 2} kemel functional unit % context management function unitS-2.8 B-{F ST}

SESSION

Session layers= OSI transport services A| Y Hko}  session usero| 73] dhte] E-Al

22



1—‘

sessiong- controld}?] 3] HR3F 7|52 A|L3lc}.  sessiono] AL T3}
7152 Dialogue Control, Synchronize, Activity Management 7| 522 &4 Ut =
Session A& T8 S8o] A% EA Y] Physical WS P9 T &
7| Z0] ofursko] EAlo] 7}=3%F mode(full duplex), SHuF3kule] EAlo] 7|53l &
8l half-duplex modes2& A|F3ch  EF 4Z F7|F T oA vt

application ©| recovery 7]|5& 4335}7] &3t =31 F A3t}

Session &8 X% Session®] AR2-Z}7} transport connection3d} F-3H3}7| session
services- 25~ 91X & transport service 3 transport connection-g- controldpH o] 2 %h
7152 837] ¢3)e] transport connection?] AR5 7|52 o)t}
LB O 2 sessionH S~ application 48] communication sessions- FHA] TS0l
7tX] B R $F session control 7|5-& A2} session usero]| 7| ©|e|E pathg s
e J15e YTk Sessiono] oY JFEL AT HY 752

functional units 23} 7ic}.

Functional Unit SPDU code SPDU Name
Kernel CN Connect
OA Overflow Accept
AC ACCEPT
RF Refuse
EN Finish
DN Disconnect
AB Abort
AA Abort Accept
DT Data Transfer
Negotiated NF Not Finished
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release

Halt-duplex

Duplex
Expedited data
Type Data
Capability data
exchange

Minor

Synchronize

Major Synchrohize

Resynchronize

Exceptions

Activity management

GT
PT
GT
PT

EX
TD
CD
CDA
MIP
MIA
GT
PT

MAP
MAA
PR
GT
PT
RS
RA
PR
ER
ED
AS
AR

Give Token
Please Tokens
Give Tokens

Please Tokens

No Additional SPDUs

Expedited Data

Type Data
Capability Data

Capability Data Accept

Minor sync Point
Minor sync Ack
Give Tokens

Please Tokens

Major Sync Point
Major Sync Ack
Prepare

Give Tokens
Please Tokens
Resynchronize
Resynchronize Ack
Prepare
Exception Report
Exception Data
Activity Start

Activity Resume
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Al
AlA
AD
ADA
AE
AEA
PR
GT
PT
GTC
CTA

TRANSPORT/NETWORK

OSI Transport 9! Network#| 3-8 Physical MediaS £33l Zd== to]elE A
&fo AME-AH(-28-A 37} low control multiplexing, splitingS-2] tjo|E} H Lo =|H

Activity Interrupt
Activity Interrupt Ack
Activity Discard
Activity Discard Ack
Acitivity End

Activity End Ack
Prepare

Give Tokens

Please Tokens

Give Token Confirm

Give Token Ack

FHE FEo| U A2 ATV & YEF Vot

SI=F k= 7|5 ¥

o}

¢ Addressing
¢ Relaying

¢ routing

25
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st} = S8 entityQ] physical locationo] #8 ¢lo] AFE td|o]Ele] HLo] I

Network layer7} 30 8}—= T8 7]
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o|HFt 7|52 o] 83} transport A =L session layerg3} 7 transport ARE-Z}7}
network layerol] F-8}7] QHAgH H<E pathE Thes FTHH AFHS ransportAE-A}
S} local transport AFEA} Abolo] pgre] WA AEE WBSo] F: RS Tk
Transport layer= 1 7|5 9 3FAS UEHI An|x 9] 5}
ClassOFE| Class47}&] tpokgt 7158 |23t} = transport?] AREA|= HQ ¥t
ransport service 3 Aojdok & UESZ A2 2 UENZT Ado| ATaE Al
252 3128} transport class= A3}7 v}l Transport layer7} A|ZLsh= 7| 53

oba o} 7kc

¢ Network Connection Assignment

¢ ‘Transport PDU transfer

¢ Segmenting and Reassembling

¢ Concatenation and seperation

¢ Connection Estabilishment

¢ (Connection Refusal

¢ Normal Release

¢ Error Release

¢ Association of TPDUs with Transport Connection(TC)
¢ Data TPDU numbering

¢ LExpedited Data Transfer

¢ Reassignment after failure(network)

¢ Resynchronization

¢ Retention Until acknowledgement of TPDUs s
¢ Multiplxing and Demultiplexing

¢ Explicit flow control

¢ Checksum

26



Frozen Reference(transport connection)
¢ Retransmission on Timeout

¢ Resequencing

¢ Inactibity Control(network connection)
¢ Treatment of Protocol Errors

¢ Splitting and recombining

#1¢9] tansport layer7|-5-5-= 2} classol|l WekA HEH = 753 HEHA U 7
o2 owET AN T 7= AR = AT "YU s] HIA
transport layeri= connectionS AT u} o]3t I Ao Heo] o3}
negotiation ¥4 YES Sjo] 9ok AWM MesE classol WetH 7]5o
33| X # nogotiation> B -F negotiated-down . 2 o] F-o|Zit}h

3.4.3 OS] Virtual Terminal Protocol

OSI Virtual Terminal protocol E|p|d2 o]|83}= AFRX}o]|7] Virtual Terminal
services A|-ZL3H7] ¥ oHo R ZHEE"4s 9t} = Virtual Terminal 58 T2
M2+ Virtual Terminal serviceE F33}7] 43t server=2 ZHS Tl Z  Virtual
Terminal 3-8 ZTZAAE o|&3te] ol FAEE oS8P T FTAESHE
Virtual Terminal client-5-8 3 2 A| A7} AM2 remote hostoll+= Virtual Terminal server
7} 7 E= 7Z1¢) 9gukx el Virtual Terminal modelo]t}. o 7] o]|A] Virtual Terminal
8 T2A2s S ASolM} o] ALEAF2e Ejn)
dol ofuie elsl Elulgslel A gol 398k

[SO) A= o] 3t A2} EJn|jde] 7)o 2J3}e] basic class, form class, image
class, grphic class2 Lol 717] $|9sjs ¥4 T2EIL AFst oo o

27



A go] X Elo] Q= AL "basic class"BA] scrollingS-9] 7]5-0] Q= 7|E3F H

nlge] ®F mdE oW

Basic Classo]lA] 530 =]= Operation® S-mode 2 A-mode® 575 S-modet
twoway alternate dialogueS o]£3}lo] o] 3t £7ho]| 3t Virtual Terminal user(access
rightZ} Ql+)Tto] display object2- o] & QQEE 3}31, A-modedA+= 5 Virmal
Terminal AR8-2}7} Q) o] 2 display object2 2|2 | ¥ ¢l modeES U3t}

Basic classol]+= optional capabilityo] wWalA] AT E = He] 7|5F Lo % Y5oX =
o o] A2 ofge} Zr.

¢ Kernel

¢ Switch Profile Negotiation

¢ Multiple Interaction Negotiation
¢ Negotiated Release

¢ Urgent Data

¢ Break

ISO Virtual Terminal> display objecto]] o3t 7}=A< W o] 52| display objectel] T
gt control object© 2 -TAJ =] A)x]| 2] device?} display objecto]] device object2 E-35}

o mapping%]+ HE|E F/A95 o] itk Display object

¢ display-object-name
¢ DO-access
¢ Dimensions

¢ crase-capability
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¢ foreground-color-capability

¢ background-color capability

£.9] primary parameter 3l secondary parameter=2 —-/4g ¥l T}
Secondary parametero]:= bound, windw, address=2] parameter7} ZEEFH o]F

parameter”} update5-2] control 7|52 33517 YA o|EHt}h

o] 50| paramenterE ©|23}e] Virtual Terminal serviceZ7} A&l 2 Z =2 connection
L A= HAL AHx|A ®t. = OSIpresentaion L ACSEE o] L3}
Virtual Terminal AF8-X}7bo]l connectione] A= o] H}A o]l A negotiatione] o|F
x| Ht}h Connection estabilishmentA] local host®] &L remote TAEQ
Virtual Terminal servero]| 7] R\ S 24 Virtual Terminal-g ol 4 9le=rt) o] 3th
HkHo| 71AF 7] ©AQ VT-ASZFo®E F&HET =3}  Single-Interaction-
Négotiationc’ T3 Q= A]Z:%‘ £ VT-BS-Z, Multiple-Negotiation-g 53} &~

NE Al2YE VI-CEFoE ¥Rety ot

VT-BG53<+ Profileo| &3} profile parameterZrS 3HH 7] negotiation® . vl L =

7t 78 ol 3Rt 7l B
52} Virtual Terminal?] 2]7} 9FZ Virtual Terminalol] FHH T Z AL Alo]df
Yo Zo] FH5IHES BEojETh

s Aot & A &E-F Virtual Terminal-2-

3.5 X.WINDOW

X.WINDOW System= graphical user interfaceE /sl T 2= H3l
Industry standard software systemo|t}. X WINDOWSE] 7} 53F 5450 sy}

+ Y3t device-independent architertureS Zk= ZJo]t}. X protocolZ o|E AL s}
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= o3t hardware$l o] graphic®} textES F 33} windowsS2 displayd Ut}
X-based applicaiton mainframe, workstation, personal computerS ¥ 3= o| 7| =87

stol =g =T R 7S AT

3.5.1. Architecture

X.WINDOW System architecture= client-server model-2 7]8FO 2 3}31 It} server
+ screen ) windowsS AVAA/AE3}aL, xt/graphicE2S X ©]d}, keyboarde}

mouse2} ZF input devices-S XA} [18) <3.6> AFX]

X.serverZ7} A= 7] 52 o| &3+ applicationS- clientz} T3t} client—=

x.server@} asynchronous byte stream protocolS ©]-2 network connectiong 773l =

A2 3t} X.protocolE TCP/IP, DECnetS X 3}d}= 9}-2 network protocol =< A
2+L3it). th9] clientE2 3t servero]| Al A&HS4E 9 Tt clientZ} o
2] server®} % 7}53}c}

-

X.architecture= servero]| =¥ 3 device-dependentdt F---2 A}E-X}o| 7|transparents}

=% 5o Yt
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Remote cpu

i ==
. mmiEmE

Workstation

Keyboard

Terminal

a2 36>
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4. PC/TCP 3= 3}
4.1 w7

TELNET, X.29=-9] Virtual Terminalo] wide area-networkS 1 =2F nd 2 A3t
Wt PC/TCP+ personal computerE t§AY S 2 Virtual TerminalZ 33 Ao|gfil
2 At 3 PCo R A PCE Y8t word processor?] @2 ‘g olA
networkAr2] 31}l desk top processor2 A3t = FA| 7} HAMH ol wEbA| PCo
network 7]5-0] 2k $7k5)7] Al Tk

PC/TCP= 2] LANS oA tho] PCe} 3AE HAFEE Alojo] 7Fe] FHA
g Astel ARAL 0%, TH AT L TH A% WP AP U=e=
J1gelth. oL olA7AA 7t Y YRAYe| BRHLE AHEE o] §u
PCE WESZE At UESD U9 $2E Y259 5L FRVH
PC/TCPS) 7]5-& ofels} Zch

¢ Network Ao 7]=

¢ file transfer

¢ mail transfer

¢ Virtual Terminal

PC/TCP+= o] 3t 7|52 5-33}7] ¢ 3 hardware W software2 -7~/ =] hardware
o] PC-LANE o|F7] £3%t PC communication board, transiver, cableS-©o] )i
softwares= communication controller board®} operation system(MS-DOS)2}2] interface 7]

e $19] 752 AF5l7] 93 software moduleSo] )] T},

PC/TCP7} =&l 372 IBM 3 ¥ XT,AT 257} 7}5-3p DOS version 2.09]
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Ayol I Q 3}t 7|12l PC/TCP= o]|2}3%F hardware % operating system
environmentZ7} TR H A|AH oA ARRo] s} Ao R FrFLo] ¥ IF data
o] H2A| (file transfer, telne)A| 2 T 3H2 coded ARRHOo A T 384
A7b wAstA Hock = 8 ARLEE $HT code KSC-N, KSC-16, KSC5601
S of2i7b Welsh YT 7 Pomakerst M THE 2 AAE F8317] wlol
Z38 A7 SAH IR,

webi] 2 codeE WA Y T code(KSC5601)S A0 2 ZhA|7} coversion
= TRsloqof st o] ¥ FAl= PCRe] A7} op 2} LANAI|Al ARRE+

computer system(micro, mini, main_frame)o] A £ HA] AAS FAH o2 YeElhda 9]

ok ol2¥ BAL ol 1Y itk

PCl | #t= code 2 HOST1| ¥HZ code 1

b3 Local Area Network

$hZ- code 3 5+ code 2
B
PC?2 HOST1
3L code 1 ¥h=Z- code 3
a8 <4.1>

A5k S BAAN B2 codert ME 2 AZDE Abolel
— applicationo| 7}538}}, PC13} Host3E=PC2o}= 32 33
ol Ha it = $9 UESZ BAA EE PCol| PC/TCPE HZR| +
AL 7Fsshdt AA 92 $8o] 8§22 Fof Qe gdF5ols olgd dF ZE=

ok [ (f’
L
A
s
X
gl
2
A

ol
ilr
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HEe of2]Fo] ur
4.2. PC/TCP7] &

TCP/IP(Transmission Control Protocol/Internel Protocol) u|=-¥}Al(DoD, Department of
Defense)ol| A ©]7|&7F BEAIS E3 24 9 AN T {E &X37] $siA v
= 02 AAFS B4 ZREFTEO P &3ttt Internet Protocol-
Network layero] 3| ZEl= T ZEZZ A relay, routingZ]|50] 7 FQ3 7]&-o|t}
Ol AZ T o]4e] networko] Hdgu] TCPE slojx A2 U= HEHI
4l entity7]2] ApEE SIS THET JEF relay 7|55 FHstq TH-
ol &3to] 1P2] AREALF AN
223 vpx] w WENZ] JFE FA cnity
A3 HEE 7}—-5]-71] st}

r_..

AN rr

I[P+ network information, routing information 53

o] 2%t Network Independent3t Au]|AE IPEXE uvlopA TCP+ multipling, end-to-
end communication control'=2] transmissiono]] FHH An|AE AZL3it}. = TCP
o] AMu|AE AFgw= 282 petwork independent, transmission error-free 3+ Ajn] 2
$ oAl application(ftp, rloging)ol| ot 2| F3= T ZAAE T2 7= Ao] 7155}
T}

AA 2 TCP/IP= n|Z2utA FF 07 ulEo]X o]z DEC, Applo, SUN, HP, Ptime S

Sfeh2) minis} micor computers] F-¥s|o] WA} W2 AHEFel k. TCPIPY
AfE chee] 2y gk
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HﬂxHﬂHHHH
XXX XX
HEXLXLXAXRKRN
KM MEAHAAXAA X
XXX HHXAXAXK N
HNAXA UK MXRK KA KK
L XM WHRXRKAKXX X XA
KA AW NN KA
MAXMMURXKAXRXX A

AXRXXAXX R AKX XXX
ARXRXAXRXAXAXXARR A
HKKHﬂHHHHHHH£
Lttt L L b
.HHHHHEKKHER
NHARME KKK XA
KU XRXKAX XA
HXHMXXXXNX M
MAMNAAXNAN
AR A RMUX XK

ocol

USER B

=
-y
)
s
L
g
—
vy

HHHRHHHRR
HARXRRKNAUXKX
0 30 3 20 3 2 362X M
HHRHHHHH
KUK XX AN
KXAXXXXXX
2% 2% 2C 00 20 30 2 X O
WA MMM AW AUX N
XXXAXAXNKX A
ARNKKAMAXANX
RHHHHHHEHRHKE
RAMKXAXAWXAXXNNR XX
HHHHHHHHHHHH
“r+t bbbt
e MMM XU URXE X
HAXAXXERXANAAXNX
HXAXXAXNA

TCP

USER A
Internet protocol

NETWORK B

NETWORK A

12 <4.2>

S

HAarEYdE 4l 7153ty o]7]=719] file transfer, mail transfer, remote command

=
=

3}y TCP/IP

O

T

o
=

=
O

ETHERNET, IBM Token Ring, ProNet, StarLAN

| -
.

PC/TCP

To-

A

e 715

A=) AW FHE TFseA

E

o 7152 Ested o

=
o

execution

o 7%

4.2.1 PC/TCP

ofall o} e

— O
O <2 L.

| -

PC/TCPZ} A|-23}= 7]
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¢ 39 W 7%
¢ remote login

o WA

. A2

¢ remote-backup

¢ remote command execution
¢ network testing

¢ user information

¢ BT

¢ H A2 t]olE} wlojA AT

gt} AL Jocal/remotel] 3 AE file-2- accessTg~ 9). 2.1 DoD file transfer protocol

£ o| &3} ofuwdt FAFFELE EAlo] 7bs3jt}t. file ransfero]| = file transfer”|

o] 2] o]| = remote directory2] listing, remote file2] delete=-2] <2F7Fe] file management
Jlsx A2tk o] A2 A ISO standardol] & 2] ¥ FTAM protocol[ISO8571]9]

R E= 31y B 7159 subsetP ol 3jFHCE

Remote logine, WEZAbe] &R 7FE ] Ygo] 7F58  teletype mode
=3

Virtual Terminal 2|3 Z=A}3ic} TCPR FE| A|Zul= transparent data stream}

pseudo device driver5-& ©|-823}l U EQI AR Z}o7] UEYIE An|2E 3
2E ASFEL JdANAE 534 st Remote login 7|52 4530 3}uj

VT100, VT52, HPIP, BIM32705-2] Ewr|yYd ofE-ge|A 7)5o]| 7}=35}t.

291 7]=L, DoD militray standare?] RFC822 message formate] < AH3hH v E
ol=iAte] Qe ZIAEZT mild H237] 3t HA] DoD standard?l
SMTP(Simple Mail Transfer Protocol)S A&ttt SMTP+ local hoste] greeting
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message 25  A| A5} (HELO), sender(MAIL FROM), Recipent(RCPT TO), mail
content(DATA), =ZAQUIT)E4 command® 7 =o| qlt}.  PC/TCPoj= SMTP
server 7| 5% Z}A| AL Qlo{A] SMTP server2A|8] H3x 7}5-3)o}

A2 7152, remote spooling 7]5-S o] &ste] UEYZT Y THE HFE o
AEH v ZHEHE o485 e 7|52 AT o|# T spooling 7|5
2 ojgst® UEYEY o2 AFEY} shte] TALE vpx Arle] T
3 AFRES Qi 73S ATl Fot

. O

Remote backup 7|5+, remote command executiono]] LA 3| A] local fileg-2] backupS

remote tape drivero]l backup ¥ Q= 7| =2 A| 23} o] 3} remote backup 7]

5+ network-wide resource sharingo|gh= Z®ol|A of-$ {5823 7|50l = 4
EAFLAN)A e HZA4S tape driver7} FEEE]o] Qx| 32 workstation-o -
8% FBE X3t backupso 7]5o] YT Yul, 3}t tape drivers o
2709l computerSo] TEO2 ALSYS QTHE HolA] =T Ax|Holet ST

o] o= VEHIE F3t UEST FEH] Sl YEE T2Eo| 558
ARS-Atel]l HiY BRS o5 Sle fingerdaemons< ©]-8-3t WEHI TN
YEHI ARS-AL FRE & Sl 7leS Aldshs vd, 24 FEAE AT
wAb DB} Zh3 Al2gle) FdA|oje 580l Jhedtt.  ERF POTCP 23}
29 ARz A Fuo] BFE BE IBMIY 7|F9 $2& Ssh sk
7I5= H7MH2B2A UESIE o83ty T2 FEE adYd == A
A= AAZIH.

43 3=3 =Y N
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PC/TCP o A4]¢] Virtual Terminal2 8] E IAER 279 & Y= 7|58 AL
Aol AT AL Boch  dA7lA U EElge cleype FeS) dummy
terminalo]| ™, 7-bit¥== 8-bit data streamS 1 7| E-Al channel2 ©o]&3HC} =
TCPEZ 2 A| A9 AH|AE A|ZEE datastream(8-bit)S TAE Q] En|'d Alo| 7}
Arol EAZ|IM O 7 7153t of U)o ZAE A= Virtual Terminal serverS PCol A
X Virtual Termianl client 2z}Z} JFEX|7|3 3AE FAFEEo]A+= Virtual Terminal
server?] Virtual Terminal driverE mappingA| 7|11, Virtual Terminal client$] PCol A+
terminal emulation processe]] Virtual Terminal clientE mapping A7) O 2A] Virtual

Terminal serviceZ} A28 5 9)t}.

Virtual Terminal server®} client A}o|o]|= TCPoA] | =+ 8-bit transparent3t
communication channele| 3/ J¥] 3 ©]| communication channel-2- server®} clientZ7} Z}2}
A}712]  application processollA] AF-3S 2 XA Virtual Terminal serviceZ} A|-Z-H T}
7)ol A H4-¥]+ transparent communication channelo]| = HHE 3§ Ho|g} U
de wBSHALA} e o8 HolE FAlel n¥BHER oFLe]  terminal
emulation programo]l Al ©|Z{ 3§} escape code L control codeE o|F 7| X217}
FR% B70] Hch

o] 7] A= 2-byte A8 T code?l KSC5601-2 host code® A k3L terminalo]
el VTI00S tjAte 2 stgdt}. Conwol coder= ASCIIcode A o)A} 0 - 255
Alole]l ZkE 0 - 31 A}olQ] Zkoll 3d=]m escape codel= 278 A] 2 E]=string© &
o] qlt}.  Control code, escape code ©]£}2] data code 7FEH|oA] 1278 = %}
2 2 AL oot T codeR Q14)3te] ] 3t Control code, escape code+
ohe-3} 7}
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7-bit control codes

MNEMONIC

NUL
ENQ
BEL
HT
LF
VT
FF
CR
SO
SI
DC1
DC3
CAN
SUB
ESC
DEL

HEX

05
07
09
OA
OB
0C
0D
OE
OF
11
13
18
1A
1B
17

FUNCTION

At

Answer Back MessageS | B it}
Bell2 22t}

AAE o9 A= S0
AN} 12 Yoz yeizich
LFe} 7t

LFs} 7}

cusor= line?] W8 columnO F o|%
G1 character set2- 3=

GO character set2 3=

X-ON

X-OFF

ESCE % o] code?} 5029 FA]
Substitute

ESCRo}e] Al

FAA] FA Bt
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§-bit control codes
MNEMONIC
IND

NEL

HTS

RI

DCS

CSI

ST

i)
CSI = ESCI

SS3 = ESCO

HEX
84
85
88
3D
90
9B
9C

FUNCTION

cursor down

cursorsS T}2- line?] 1A columnl 2 o]
Tab Set

Cursor up

Device Control String
ESCH #Ho]9] A]%

Device string?] v}X] 2} delimeter
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ESCAPE CODES(ANSI MODE)

CODE
Cul E
Cul G
Cul H
Ctrl 1

Ctrl J
Ctril K
Ctrl L
Ctrl M
Ctul N
Ctrl O
Ctrl Q
Ctrl S
Cul X
Ctrl Z
ESC SP Pc
ESC # Pc
ESC?$ * Pc
ESC ( Pc
ESC) PC
ESC * Pc
ESC 7
ESC 8
ESC =
ESC >

FUNCTION

Answer back

Sound Bell

Back space

cursors T2 tabel ¢ X2 o] =
cursorES TS lined] Z+2 columno & o]-F
Cul J&} 72 7]%

CulJ8} A& 7]%

cursor?} ¥ A lineo} 1column® & o]=
select G1 character set

select GO character set

X-ON

X-OFF

ESC SequenceS dl= o] o] 71L& vro 9 ESC sequences F-A
substitute

Define Cursor Control

Define line attribute

Define KSC2C

Define GO set

Define G1 character set

Define ¥+ mode

Save cursor

ESC 79| uHj

Enter Application Key pad

Enter Numeric Key pad
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ESCD

ESCE

ESCG

ESCH

ESCI

ESCM

ESCF p Gn
ESCF f Gn Dn
ESCF g Gn Dn
ESC Fb Gn Dn
ESCFV
ESCFW
ESCFK
ESCFI
ESCZ

ESCc

ESCFr
ESCFYV
ESCFR
ESCF S Pt
ESC[Pn@
ESC[Pn A
ESC[PnB
ESC[PnC
ESC[PnD

ESC[Pn;PmG

INdex, cursor 1 line o} 2 o| =3t}
Newline

Cursor7} Right Natgin®. 2 o|-=3lr}.
Cursor7} $]x] 3} column- tap position&. 2 o|F
back tap

reverse linefeed

Graphic 1 Character

=%/ display

=2} display

Bow display

Lower Case

Upper Case

Terminal ID <>

Hard Reset

Recovery how display

Save set up parameters
Recall set up parameters
KSC2C modeo]| Al 382 elect
Insert Character(Pn Yt <~3}))
Cursor up

Cursor Down

Cursor forward

Cursor Backward

Box display
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ESC|[ Pn; Pc H(f) Set cursor position

ESC[Pnl erase in display

ESC|[?Pnl Erase in display to erasable character
ESC[PnK Erase in line

ESC[?7PnK Erase in line to erasable character
ESC[PNL line insert=S nH 5~3J
ESC[PnM line delete= Pn ¥ 4~3)
ESC[PnN set line per page or back/next page

ESC[Pm;Pec0  FR4 =g 24 187

ESC[PnP delete characterS Pn*H =3

ESC|[Pn:Pas$ 25 the line control

ESC{ Pd; Ps; Pp T set main port parameter

ESC[InU display downloadable character
In : image number

ESC [ P1 ; Pe :P1:Pc W Window forward scroll

ESC [ P1;Pc;Pl:Pc'V Window reverse control

ESC[Pn X erase character= Pn®¥H 3} 3lc},
ESC[Pnc request device attribute report
ESC|[Png tab clear
ESC|[Pnh set terminal mode 1
Pn= 2 : keyboard lock
4 . insert mode on

12 : local echo off
20 : New line mode on
30 : 2:1 display(KOR:ENG)

31 : character mode
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32 : format mode on

33 : transmit block terminator

34 : transmut field seperator

35 - user defined ESC code 3%
36 : local display 5~3}

37 : LFD control

38 : key input mode enable(ctr function)
39 : clear left or right

ESC[Pnl reset terminal mode

ESC[7Pnh set terminal mode 2

Pn = 0:Key click on
1 : application Key mode
: ANSI mode
: 132 column

: smooth scroll on

2

3

4

J : reverse background
6 : origin mode

7 : autowrap on

8

: auto repeat on
18 : print¥ FF(ctrl-1)-& X &%t}
19 : print full screen
25 : cursor on
85 : select =L mode(KSC2)
ESC[?7Pn1 reset terminal mode 2
ESC[Ps;Ps..m set character attribute

Ps= (: all reset
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ESC[Pnn
ESC?25n
ESC?28n
ESC[Ps'q

ESCI[Pt;Pbr
ESC[ Pkt
ESC[PeV
ESC [ Pm;Pn X
ESC[Pny
ESC[Pnz
ESC PcAln;i....
CSI?751

CSI 7?41
CSIS1

1 : hold

: dim

: blank

: underline
: blind

: non erasable

~J N L A W N

- TCVECTISC

21 : blank oft

26 : non erasable character off

27 : reverse off

device status report
request user defined Keys
request keyboard type
Ps = 0 : set all erasable character

1 : set non erasable character

2 : set erasable character mode
set scrolling region

set key input mode

define ESC code

define 3= E=+ %3+ start
define brightness

define cursor type

download image

auto print mode set

auto print mode reset

controller print mode set
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CSI 41 controller printer mode reset
CSI?1i cursor?} Q)= lineo| datas printer® X4

CSIior01 sCreen copy

Dummy terminal<> hosto]| A Zgts oi=do] ule} Keyboard2} monitore} cursor move
2 BEE] o] AelsHltt, A7A AlA R EHeld emulation 7]5o] X3 EE=
YL ohe3t 2t

TP TIME NAME TELENET FTP SMTP LPR
Service Resolution

Protocol Family

Protocol familyo]|A] telentAtol| A VTI00S F+383}7] ¥t hostnameS A=
nm_res_name, hoste} connectionE ©]|F7] ¢ 3t tn_open, 3P}l characters Q7] ¢ 3h
tn_gete, $P}2] characterS WA37] $3F tn_putc, connectionS T 3= tn_close=
o] 2% 7|52 J)5es Uyt

main part

[

host = nm_res_name("server”, NULL, 0) ;

tn = tn_open(host, 0, "vt100")



while(quit)
{
if(key(){

ch = inkey();

tn_pute(tn, ch);
if(ch >= 128) && (logout '= 0x44){
ch = inkey();

tn_pute(tn, ch);

2} Zre] TCP/IPL} E{p|gd emulation program.‘?-] 7] 7]:=<l input/out] handling=
g S ZEIYS 7|E2R sk o7)o FITF code?} YHHIUE o) T2
conversion& T33}7] £33t 7]+ 2 VTI00 terminal emulation 7]|%-& 4-343}7| $
@ 715 mEo] SAA BTk VTI00 emulationg $stels SolA] B F 7]

o= AE3t7] f1% 7l 2R 7Y

ol 7= AT Y 715 EES = 2t
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keyboard display

gh=Z- code convert VT100 mappling

special code check routine

TCP/IP service
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¢l 233} Zho] ¥ ZY2 FHZ code ¥, VT100 emulation, TCP/IP interface2] A7}

x| BEOoZ oA FiAEon, TAE T coder KSC5601 PCE-2] Tt
2 codex KSC5601- & X33l 3HE code HE 5o oA AT} A
TELNETS-9]  terminal emulationS 25 ftpS-2] 3+ file ternsfers ¥ A 7153}t

4.4 323} Module A
TCP/IP INTERFACE
TCP/IP2} S48t FH2 8 # parameter Y functiony T3 -

4.4.1 A=A structure
typedef struct telnet {
nt tn_tcp; /* the telnet's TCP connection */
int tn_echom;  /* Enho mode */
/* LOCAL - local echo */
/* REMODE - remote echo */
int tn_echongo; /* Ech negotiation request outstanding */
/* NORMALMODE */
/* LECHOREQ - JAC DONT ECHO was sent */
/* RECHOREI1 - IAC DO ECHO was sent */
char tn_bin_mode[2];
/* binang mode states : [0] remote, [1] local */
/* OFF (0) */
/* ON (1) */
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7 reqtosend ¥/
[ reqrostop */
int t.wmode:;  /* write mode ¥/
int tm_chars:; /* # of valid characters in buffer */
INt tN_next; /* next character in butfer */
unsigned char tn_buf[512]): /* buffer */
int tn_wchars:  /* Numver of characters in vobuf */
int tn_wnext; /* Next char to write in wbuf */
unsigned char tn_wbuf[28]; /* Output buffer */
char *tn_cname; /* canonical name of rem host */
int tn_tenm_index; /* indicates tern type negotiated */
char *(*send_type) (); /* func ptr --> rets type to send */
} telent
¢ REMOTE ECHO MODE : 7| B EojA| ¢)& 3 t]o|e}S PCAto t]lEg 0|3}

A YN FTAEZ XMAEF|= 0 C

¢ LOCAL ECHO MODE : 7| ¥ SojA] o)&s to|e}2 PCAe| 3}uio] =)
o] =Zeo] ¥t}

¢ NORMALMODE : REMOTE, LOCAL ECHO MODEZ & 73}x] ¢}2 Alg)

¢ binary mode status : binary data 5 75 AEl
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¢ A% code Define

#define BLOCK 1
#define NOBLCK 2
#define URGENTM 1
#define EXERYC 1
#define LOCAL 1
#define REMOTE 2

#define NORMALMODE 1
#define LECHOREQ 2
#define RECHOREQ 3

#define OFF 0
#define ON 1
#define reqtosend 2
#define reqtostop 3

4.4.2 FHSH function
1) connect Form
(1) Application Proggamo]] A] ConnectionS Fuafjo]] host nameo| ZAAH tTh2-of

T E5Y 2ok

(2) call format

telnet *tn_open(host, port, send_term_func)
in_name  host; /¥host to connect to */
unsigned port; /* TCP socket to connect to */
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Char *(*send_term_func); /* terminal type string */

(3) Return Value
Telnet descriptorS- TH=-X] 23} NULL-E returnd}il Telnet descriptor?} Th=

o] X} ™ Telnet connection descriptoro] t] 3} pointer7} return< Tt}

2) Disconnect Form
(1) Application Programe]|A] telnet connectionS- A3} A} &u] o] functionS

TEIY.

(2) Call Form

void tn_close(tn)

telnet *tn; ¥/ connection to close */

(3) Return Value
A7 Wo] o|Fojx|™ TRUE, A7 WTo| o|Fojx|x %W FALSES
HEBHEH

3) Get Form
(1) Telnet connection tn/oll A 23} dataZ} QS Datafg =2 31 2

¢ Data7} Q1o githe g YET

(2) Call Form
int tn_getc(tn)

telnet *tn; [* the Telnet connection */
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(3) Return Value

423 datav} Qo daad HEYH Fu H-23 daar} GO -1E HEY

ZE]_
1__' -

4) Put Form
(1) Telnet 93 tnAto] data-8 ¥ ulit}.

(2) Call Form
int tn_putc(tn,c)
telnet *tn;

char c;

(3) Return Value
M4 4go| TRUE, W40 d FASES HE3 Ftk

5) Local mode set
(1) Telnet 974 tn-g local echo mode=2 4 A $ic}.

(2) Call Form

int tn_local(tn)

telnet *tn;

(3) Return Value

Local echo mode & requestS & ¢] ¢ TRUE, 182 ¢t© ™ FALSEZ F]
g2 ot

6) Remote mode set
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(1) Telnetd 4-E remote echo mode® A sto 7 FTAEV} datag echodlE=
8l =t}

(2) Call Form

int tn_remote(tn)

telnet *tn; /* the Telnet connection */

(3) Return Value
F2AE0|7] remote echoS ST F ¢9Jo™ TRUE, 8+ 5 glow

FALSEE s &8 &£t}

7) Binary mode set
(1) Telnet A7 wmA}e] WILL, DOS X B O 2 Telnet binary modeo]] o3t A}
2 ek

(2) Call Form
int tn_rqst_bin(tn)

telnet *tn; /* the telnet connection */

(3) Return Value
WILL/DO-E Hul=t] 425w TRUE Awjste FALSES xuith

8) Binary mode #¢l
(1) Telnet binary optionA}el] & A] & i}

(2) Call Form

int tn_1s_bin(tn)
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telnet *tn; /* the telnet connection */

(3) Return Value
oyulsr AL T 7l binary modeo|d TRUEE = E2]F3L binary modeZ} op
W FALSEZ H&2] TTh

9) Break
(1) Telnet control sequence IAC INTP(interrupt process)& E.HT}.

(2) Call Form
int tn_break(tn)

telnet *tn; /*the Telnet connection */

(3) Return Value
Interrupt process?} ©]Fo] x| TRUE, o] Fo{X]| x| ¢}CH FALSEZ HESTF
t}.

10) Abort
(1) Telnet Y7 g abort3tc} HAAIS 2= A I} o] X] 3L descriptorZ}
glojxic

(2) Call Form
Void tn_abort(tn)

telnet *tn: /* connection to abort */

(3) Return Value
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o
oS

11) Server %I
(1) €44} Telnet servero] 7] "Are you there" queryS X U|lal 23¢] UX| &=

A3

(2) Call Form
int tn_ayt(tn)

telnet *tn;

(3) Return Value
QueryE XY 4= glom™ TRUE XY 4 ¢ on FALSEE Huch

3} Control

TCP/IP INTERFACE®] function® ARR3d}le] IJFIAEZXHE EFo]e:= Control
Character 9] Escape Sequenceo] tj3t *]g] & ARF&-X]+= function> T3} 7ir}

4.43.1 FHEH function

1) Cursor Control Sequences

1.1) Cursor position

(1) ANE oAt

(2) Call Form
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Void Cursor Position (S)

char *g:
(3) Return Value
A+

1.2) Cursor up
M AXF 37+ HA| 83} glo] T Bl == RHE EHeDHE o A7
| HA|2 ¢]x] top lineo]™ F-A] st}

o

2) Call Form
Void Cursorup(s)

char *s:

(3) Return Value

Q.
WA 1T

1.3) Cursor Down
(D) AXE 5 HA 85
ct.  oluo] nkxg} e}elo]

¥2
o
(o
Ac)
r o
L
|
N
o
rift
AL
r O
L
L
H
L
O
¥
)

g

d
S
&
n

(2) Call Form
Void CursorDown(s)

Char *s;

(3) Return Value

o
e

1.4) Cursor Forward
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DAME  BIRIY PY) FE o]F AUch

2 B}
(2) Call Form

Void CursorForward(s)

Char *S;

(3) Return Value

O
WA 17

1.5) Cursor Backward

ojuf Al ZAFo|T

(D) st A] HEgle] ALE F AHRFE AH) +2 olSAIIH o

u) Bk o} oW FA| gk

(2) Call Form
Void CursorBack(s)
Char *S:

(3) Return Value

o
A8

1.6) Horizontal and Vertical Postion

(D A" HAZ HAAZ o] 5%

HA| X|AHo] g™ Homel & 7it}.

(2) Call form
Void Hupostion(s)
Char *S:
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(3) Return Value

o2
WA T

1.7) Save Cursor Position

(1) A 2] cursor $JX]E A3}

(2) Call Form

Void savecursor(xposition, gposition)

int Xposition;
int yposition;
(3) Return Value
A

1.8) Restore Cursor Position

(1) 4|88 Cursor X2 HAZ o] FAIH

(2) Call Form

Void RestoreCursor(s)

Char *g:
(3) Return Value
&

2) Erasing

St o] A textE 2|-$-=0 AL
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2.1) Erase in Display
(D) IHFHAE A|-F-3L #A|+ home position2 & o]-F ¥}

(2) Call Form
Void EraseDisplay(s)
Char *S;

(3) Return Value

Qo
BA O

2.2) Erase in Line
(1) WA AN =RE 2Rle Trkx] et

(2) Call Form
Void Eraseinlime(s)

Char *S

(3) Return Value

oo
WA I

2.3) scroll up
1) ARE scroll FAL 2F G2 9|2 o] T}

(2) Call Form
Void scrollup(lines, x1, y1, x2, y2)
intline; /* o|-FA|Z U ¥

intx1; /> A2} S5 $|2] ¥
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inty2; /* A2} AFsE $Z] ¥
intyl;  /* wpA] 9 F5 HF] ¥
inty2;  /* |9t ZdEF ${x] ¥
(3) Return Volue

o] O
BA I
2.4) Scroll Down

(1) A8 scroll FH9& 2|3 2 o= o] FA|T-

(2) Call Form
Void scrolldown(lines, x1, y1, x2, y2)
int lines;

int x1, y1, x2, y2;

(3) Return Value

o] o
BA B

3l Code Conversion

Az e BEe ST BIE2EVDE At gu e

4.4.3.2 AHH functions

1) Code Information

1be] 32 FE 9l $AE ST codeol] T3 AW E AEt)

(1) TFE =] Y3t FJEE 3pYolA ¢lof
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(2) Call Fom

int GetHan_Inf(mycode, hostcode)
int mycode;
int hostcode’

(3) Return Value

InformationS AL 4 9Q2ull+= TRUE, 4& F ¢ uwl] FALSES

c}.
2) make hangule code

gL Code TableE 9=t}
(1) §F2 code tableE Tr=o] WHE7|s AdeHl2 W=t

(2) Call Form

make hancode(**S, **T)

Char **§; /* Source Code Table */
Char **T; /* Target Code Table */

(3) Return Value

o
A5

(2) Call Form

Void Cenversion(stype, sch, type, tch)
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int stype ; fIFICL 7 ¥
unsigned int sch;  /* first byte for hangule code */
int type; FoRE TEg R

unsigned int tch;  /* second byte for hangule code */

(3) Return Value

g 3L I =71 L u= blankZ} seh, tchof] S-o7it}
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5. A&

OSI Virtual Terminal protocol?] 3+23}2 BERZ 3t Y EHAS 533517 S8
A @A FA|ZQ) Virtual Terminal protocol ¥ | ¥F¢] Virtual Terminal 7]5-8
ZA FAERY. ZAFR vle] 93 Virtwal Termianl 7] Wi} B|n|go| Zt
= 7153 UESHZ o7|H 3 Sl F- =] Virtual Terminal protocol 3 7]-5-0] 7
oS3 3

OS1 Viral Terminale) $23} 42 A% YPo =N & ATFYeINE B W
AHFol St POTCPE T2l olfo] 7hsd Yoz $32AS stsieh &
eje) P BT e rapid prowotyping Ve EA oA SLEjn], A
o 3 X873t protocol/networke! telent, TCP/IPE thAYC B 3}9l7| uFof AA
oo/d= AT AYL R Al

A PC/TCPY ¥F3 Zglo] Hw=o] ARR-Fol 9ler], Virtual Terminal ¥7h
olr2} file transfers-9] utlityol] = HA] 23} 2po] hm o] Qof. & Y9
AF2 A gro] AFRE T o) TCP/P network 7oA 3+z2L X 3sl= PC
Host Applicationo| 7|53 Fom oj2]t 2¢je] AHE PCE U EHI 43
o AMNFAREE59] Applicationo] 7] JEYIT #/H ST Eojo] F=H o]
73t = At



	[표제지 등]
	제출문
	요약문
	목차
	1. 서론
	2. Virtual Terminal 기능
	2.1. Virtual Terminal 환경
	2.2. Virtual Terminal 수행 과정
	2.3. Virtual Terminal Model

	3. Virtual Terminal Protocol 사례 분석
	3.1. TELNET
	3.2. Super Duper(SUPDUP) 프로토콜
	3.3. CCITT X.3, X.28, X.29, X.25
	3.3.1. Asynchronous terminal을 위한 Protocol
	3.3.1.1. Command Mode와 Data Transfer
	3.3.1.2. PAD Parameters(X.3)
	3.3.1.3. X.28 Commands
	3.3.1.4. X.29 protocol


	3.4. ISO／OSI Virtual Terminal
	3.4.1. Mode
	3.4.2. ISO／OSI Virtual Terminal Environment
	3.4.3. OSI Virtual Terminal Protocol

	3.5. X.WINDOW
	3.5.1. Architecture


	4. PC／TCP 한글화
	4.1. 배경
	4.2. PC／TCP 개요
	4.2.1. PC／TCP의 기능

	4.3. 한글화 작업 개요
	4.4. 한글화 Module 설명
	4.4.1. 관련 structure
	4.4.2. 관련된 function


	5. 결론



MONO1199107797

70

1991

과학기술처

이기종 컴퓨터간 정보 교환용 한글 VT Protocol개발 ,제2차년도

[표제지 등]

제출문

요약문

목차

1. 서론 7

2. Virtual Terminal 기능 9

 2.1. Virtual Terminal 환경 9

 2.2. Virtual Terminal 수행 과정 10

 2.3. Virtual Terminal Model 12

3. Virtual Terminal Protocol 사례 분석 15

 3.1. TELNET 15

 3.2. Super Duper(SUPDUP) 프로토콜 16

 3.3. CCITT X.3, X.28, X.29, X.25 18

  3.3.1. Asynchronous terminal을 위한 Protocol 18

   3.3.1.1. Command Mode와 Data Transfer 20

   3.3.1.2. PAD Parameters(X.3) 21

   3.3.1.3. X.28 Commands 23

   3.3.1.4. X.29 protocol 23

 3.4. ISO／OSI Virtual Terminal 25

  3.4.1. Mode 25

  3.4.2. ISO／OSI Virtual Terminal Environment 26

  3.4.3. OSI Virtual Terminal Protocol 33

 3.5. X.WINDOW 35

  3.5.1. Architecture 36

4. PC／TCP 한글화 38

 4.1. 배경 38

 4.2. PC／TCP 개요 40

  4.2.1. PC／TCP의 기능 41

 4.3. 한글화 작업 개요 43

 4.4. 한글화 Module 설명 55

  4.4.1. 관련 structure 55

  4.4.2. 관련된 function 57

5. 결론 70



