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Design and Implementation of File Transfer
Protocol Through Public Network
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ABSTRACT This paper presents the design and implementation of a File Transfer Protoco! between PC's which
are connected through public network. The file handling system was implemented under 3B20S /UNIX which has
connections to IBM-PC under MS-DOS, In designing the Protocol we use Kermit‘Protocpl which supports a file tra-
nsfer between several kinds of PC’s, and we extended the Kermit Protocol to have window .function and file mana-
ging system. ‘

Users prepare data at PC and are able to send it to host computer and can receive, inquire, and delete file in host

computer.
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I
MARK LEN SEQ TYPE DATA CHECK
MARK : s #t 2] 4] 2=k wpo] ¥ SOH(Start -of - Header )
LEN : o] ofodsfe] sfle] nlolre S(xch 94)
SEQ : s #l ¢} sequence %4 (modulo-64)
TYPE : s§sle] 5
‘D" Data
Y’ Acknowledge (ACK)
‘N’ Negative Acknowledge (NAK)
'S’ Send initiate (exchange parameters)
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‘I File Header
7" End of file (EOF)
‘" Error
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Fig. 2 The data field of a ‘S'(Send-Init) packet
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¢ PADC : padding-& 2] 7] 2.2} 3} o] Ex}o]
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¢ CHKT : o8] 7AA} ZF-o|c},
1) 1 : 1-character-checksum
2) 2 : 2-character-checksum
3) 3: 3-character-checksum(CRC-

-CCITT)
default= “17o| o},

¢ REPT : vbE-5l& Fx9YL =alF= prefix
Aok, 1 el ASCI 33-62,
E 96-1260] o}

s WIND : 3kl o] dloje}-E HEFd+ Fol
window z7]elc} 04-8 87FA A&
Az 271E AL + don, A
window =Z7]=2t52 ACKE bz
R Astel AAE HAEE + U
o},
default+ “17olr},

Send-Init o3& AMej"olnmz = doje}
o] mF wlojglg % 2den Default
Send-Init 9§ o433 2o

maxl : 80

npad : 0, no padding

padc : 0 (null)

eol :CR (carriage return)

gcetl: “4”

gbin : none, 8] E. quotingg =] ¢t

chkt : *17, single-character-checksum

rept : repeat count processing-& 33| ¥+
o},

wind : “1”

2

m. -

1) HEHa 74

olg] ol Abzial Ut 14009 Ml PCEol
ZEAs}a FFAAY (DACOMNET) ¢
57 k=9l 15709 access point-& %38t o174 H
o},

%~ € (3B20S) Al~8le 24¢ R-PADE
A& shod & g Alate] A Ssle] Ack(Fig

190

3).
HMEYNA S/ WE T£E
PCol} ztzt & slo] et

(2B20S) A|£& 2}

i 1
| o] 0 |
} T —
| ! |
| JB20S/UNIX |
| | |
L T 1 r i
| ]
| |
PC  4800bps | FEu R |
4 |
(Ley I
| |
| |
| {
| F5¥ Y |
| |
| [
L T T T !
| | !
1200 bps (D) | | |
| | !
] i 1]

L/L ¢ g
V2SR I S 3

Fig. 3 Wlz¢a 314

2) PCOME| AlaEl 74

A&zl Eo] Alg-5h= PCi= IBM-PC &3171%
ole], sl A% 7153 A8E-x} interface 7] %]
A5 et

A BRNSE TS

HES 7% Este] qddsol Qe AAuS
Zhol 3}Q)8 =3 wy| 9la] 7L #i
(Kermit L2 g 2)& z+x slal A4 Zg sl
o] & =ghrt.

5 2EQ PCE 747 %ol TAE

Al 2ol HElE weiste]l T AECA timeout
e A A5, timeout FAE T AECN A Shs

7o} QulA o}t e} 29 #ol timeout$d
shed Bl Eg 2ol e 7MAAE ot FF
Atz odAsted T AEG HolrtA o
24 Z7bol) hang-upe| Z2] 7t £ Al AEl 9



= %/ b o] &% g zgedo AA ol FH A AT

Al

PC/ 2] A4 ON

P

A3} dialing

EY et Alxg odAd Fu A8 OFF
NU_I'NUA l T F10 7)(exit)
login
> dlol wly 3&FFw
F1(oial ol ¥)7 L
ofql e
1 2 v 3 4 4 L
sl £Al , sl 44l ] RIS shal = 3
l
> A Zbel) AL el kel
F2(# )7
| Al Zhel Al ey
G- Al od 3 Al e] Abel
FAle Y A
->— eled ol Ae) e
F2(#4)7
J L 9]‘0511"3 oJeq
A g gtal w7i4kel
F2(# 4)7) l
F3(A#)71
Frrabel Alw Ae)
F1(=al =l 57) 7] i [ F4(%7}) 7|

Fig. 4 A&} interface 7% 5&%

zzazol ool A7 EA St o Afol

Wal PCE o}l #5< AskA EaA ek
2204 PColAl timeout& ZAbshe] #2)stx %
445191},

B AFEX} interface 7|
Ab2-A} interface= PColA 2% A%
FAE AA®-E loging 3 ol Folle tty TES

b,

ol

ol Eole= Al W&o whetr BE Ao
Sk, AlE-xte] welg A F HolFolx|
rrg Fz3A =Hcoh AEx interface
o5 2zl wile g slo] gy WESR A
Alzeld A4 g g B HdHHE
2 w7 sede Ao

sl delE Hg dlw dgdiAs #§UFAl,
st Al el A, sz E AHE 4 3

or fr 4 2

w& N 5o njo ofm
rlo

N



REEESHB i "90-3 Vol 15 No. 3

, SFdAkAl, shol 23] & A17he, 3Hel
st oz A&7 Aesax
L 2 AY 4 9ot A& interface
< 2% 4.9} et

Sl FAl
_?__.

R

Al o
e BAS
A% 5%

3) TAE AJAHIAML AlAY T4

FAE A AL 3B20S A|AHlo|u] HAAS
153 dadAg 7lF F3d AEAE 7F,
back-up 71%5& Zerh

A 38205 AlAE| QMM B TA
sxE Azuve] g F4L 20 AR

FEE 4 (2] 5).
(a) DIR1: AlA] PCEo]l Al&3le cjal Eg

(b) DIR2 : DIR1 dla g 2] o] 3ol &40
A7 A% 75 bl ALE
PCEo] At &3te A4y 7153 3
£ AlA8 A ded AHEdke
3+

2E PCEY login 92 “pes”"+ “44AA 2
=g o]0, 7tzte] HOME tj 3l & 2] "o
£ 7 PCollAl 49 3td-g Heldhe 3dal
“fillst” 8t o] it

(c) DIR3:

/
| l
DIR1 DIR2 DIR3
+— dirfile —‘ PCS00000 - newfile l—|  pes-ftp
-— fillst ’ — revfile —  pcs-mon
—  grp-lst
.
] J— — delfile +— backup
- J FILES
— ini
| compact
L— tmp

| FIFO-Ist

Fig 5 3B20S A|&£8l atell 4] 3] FHE

PCol A4shte stame 2 el F5sh
$AA2 FAHH HAFFE SYF st}
A2 FEAH2Y 6).

() AA #4A 227} Fo) A& A9

192

;|ed A FA

(b) Bt ol groupdg AASE AF:
“grp lst” sldof] o3 HAl

(c) 4Alx LT XHol darg9z A=
dlolet Wel 4AMZ $A4

A4



B OX/ FFHE ol AUAS e Fol AA B T G A7

1f{2{3j4|5]|6 |7 ]|8[9fwfn 2 23 EEL PColA EastE suA4 s

- H ‘ o Z22eE 22, T4 serverz FHilo

| ! PColld 2 siale] W&ol wte} Fatals
HUEF sasac an

00000-99999 : A Al 4AlH
GRPXX(00-99) : Group 4414

DARY9 Doljolel W 4AlA W E D. sfelx2| 7ls

stl A2l 7]%5-& DIR33lo] 73 s]o] Qe

A Je2 FAAF J5elMd Hd
HA HE (2’ 7)S A ske] PColA Al gl
el ZlesE Aeldch: sdFAl, A4S
Al, SHAAHA, =3

Fig. 6 Alamol Al Agdte stalnie 74

C. sjeXNg Jls
st A4 752 DIR33ol Fdsle] 9lom,

1 11 21122 N

rrr 7 LA B T T rrrrrry s
I minimum  time max1mum time l sl (2l 1474)
U U O S R T | L | I | e

option

Fig. 7 stdgteld S shAlel wviolel &4

E BAYE J(&J|=
Bty 8 71 &7]52 DIR3 3loll F#Eo]
9le ] daemon i 2 4] Aot} o] 7]%-& nemed
_pipeal DIR1s}e] “FIFO_list"& ¢]o] = pipe
of W&ol glodd ME sled sl FAIH
“fillst” 3}dol] W E-& TEQIc)H
FIFOdiste] +2+& g3 ok
struct sendinfo{
char destination| CODLEN+20] :
struct filelist flst :
struct stat statbuf :
}

F. Back-up 7|
Back-up 71%5¢ DIR1S HlaEelel £4-¢
de Agol B7E 57 sl FAS A

G. “fillst” 3o xa|

fillst= z}7te] login tldl Eglo) Eashe
tdof oiE elAEoln] 2 FzE oS
o},

struct file list{
unsigned short exist :
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