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ABSTRACT

The Purpose of the "STAR NETWORK" project is to study
the principle of todsy computer network and apply the knowlédge
to simulate 8 small but practical network. The simulated netwo;k
hes a "ster-like" topology. Every computer in the network is an
| B¥-PC. The network consists of HUB and Terminals., The IBX-PC
RUB has s8sn edditional card for IBM-PC expansion slot. The card
act.s 86 8 switching for the HUB to
select 8 terminal for connection. Twisted-pair wire is used as a
trensmission line for serial asynchronous transmission., The IBM~
PC terminal hass mno need for additional hardwsre, The HUB and
terminals communicate through a special protocol which depens to
the handmade herdware. Both protocol and addition hardware are
the important factor for terminal to terminal communication.

The overall objective of this project is to make
efficient exchange information &cross the network, providing 3
excheanging information service (File Transfer, Electronic Mail

and On-line communication).
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packet Eormat 34
Thi= paper define every kiod of packst

Tue, Jan 19, 1393 uzed in the network.

10:46 Sk

cuch ficld of header iz
HEADER one byte long
' lpacker destinati | £yt
- Pac e einki no_-of byte
nCt i DCa lDC..p DC4| twpe SOroe on +o follow s.q—l

T f
- . - . iz fiel = 1 = ;
Thiz Eield teli the receive routine if there are angthing Thiz ficld tells the number of bytes that follow

. : : | the heuder IE the packet has only the header
to displayg. IE there are, the following bytez will be the 1C ey L3 ¥
ey oy g Ba N ____J with no fcllow inforaution, thiz tizld cortains

d']‘ihr.'h""l‘l"‘- L L) T‘Eﬁ L “-.l'\!.'illf‘-l']
Chalalhals T Q0 2o iayes
\':Ihl(: - 0.

Facket type field: Thiz ficld indicutes the'type of packet. There ars a number of packet typas.

1. File tronsfer reguest
. &. Pile transter confirm
3. File transfer
.4 _ Registration packet
. S HAX packet
. &. Dizconnect packet
7. Chat aode reguest
- & Chat oaode confirm
.9, Chat
. 10. E-mail request
- 11. E-mail confirm

. 12. E-mail
. 15 Eoll E-mail
.14 ETho
.15 Lizt
The last ficld will be
torminated by “neveline™
, File transfer reguest header totaul packet tite zize tiicnare | datato
paciket (Obyte] | (3byte] | (S-byte] | [12-byre) | display
The value in packet type ficld in the header egqualto " Bx000G0-0G001".

File transfer confirm _ 3 A
packet Thiz packet format is the same as FT reguest, but inthe

packet type ficld containz L Bx00Q0-0010".

This packet has data fizld follow headar not excecd 247 Bytes, and in

File transfer packet the packet typs ficld contains ... BxOO0Q-0011™.
Beader urernamel 3] r———————

|
|
|
|
' T ! PR = —
|

N PP I Ynthe packet type Fickd



- s
contahz... BxOQUUU-GIUT .,

!

e

Thiz lazt ficld containz <har, “IV,"C" or 0" for

hagin, toggle mode or logoff respectively.

There iz only header and inthe packet type ficld
contains.. " BxGO01-0101™,

MAK

There iz only header and in the packet type ficld
comains.. Bx3000-0100",

Dizconnect

in the packet type ticld contains value 6.

E-mail request header filename
gues (9-bytes) | (247-bytes)

E-mail confirm header total packet file zime | filename | datato

[9-byte) {2-byte]} [3-byte} | {12-byte] | display

in the packet type ficld contains value T.

Thiz packet haz duta ficld follow header not excesd S47 bites, and in
packer type ficld contains valus 8.

E-mail

There iz only headzr and in the packet type ficld contains vafue

¥ E-mail

-

There iz only header and in the packet type ficld contains

Chat request packet

Chat confirm packet

salue 10,

There iz only header and in the packet type ficld contains

valuc 1.

Thiz packet haz data ficld Lollow header nox exceed 247 bytes, and in
packet type ficld containz value 12.

There iz anly header and in the packet type field contains
vajue 13,

Chat packet
¥Who packet
- header pathname
Lict packet [9-bytes) | (247-bytes)
/

Inthe packet type ticld contains value 14
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Login

ted, Jan 27, 1003
START }

10:54 &AM

Dszer call this -
program by
typing “login®

Erc i 3 parametar = the parameter™,
S - Py e o - fro
~. ! | B R /-f"

thiz terminal’z ™,
cady rcgist:::!;

How 2 use thiz command ™

Login with no parameter: Dzar type “login® to tell
hub whe iz uzing thiz terminal. & uzer need to login
only one tiree when he turns on the terminal.

Laogin with paramcter "C*: Ozer adds parameter
"C* to tell hub he want to toggle onfoff interrupt

tiag.
TN

ha

-

~

/ s
@t’he U ELS Aty ™
) registor 2 "

- -

Ak uzer to type in /
hizfher name.

¥

tell the nsechow %7 - s?nd Regis.p:::dcct
4o noe this with char. "C in the
S aee y Inztall the resident lazt Field. ) Y
comrnand. portion.
tell the uzer how to
é uze thiz command.
zend Regis. packet
with char. "I" in the
last ficld.
-~
-~ delote the resident porticn.
Tedurn code = 1M cannot login. tell the system
prd designer
,,.r‘f
i“ *
3@”1 D [ a
header username{3
(9-bytes) | Dbytes) | (Fhyte]

Regiz. packet

This last ficld comtains char. "I","C" or 0" for
fogin, togale made or logoff respectively.



L

Program for hub
Mon, Jan 1§, 1993
10:30 &M

3

{ sTazt )

detect 2
terminal

¥

zelect the
terminal

receive
packet

T

determitiue it'z
type dnd take
20 CEIOR.

send disconnect packet
und tell the uzer that
there're something
wrong. IEhe can't
handle it tell zystem
dezigner.




file transier program

Tue, Jan 26, 1993

~ R

let the user

—m—@o

cpecitied full
filenamae {includ

PN
e
‘ﬁgﬁle exizts int

"‘qy{gm dircctor

=k if he want= t

ancel or speciti
- another path.

input the
Jdestination
terminal.

-

X

prepare
packet

y

Cahcﬁ-ﬁ"

2512
f o~ "~
= there any receivind
e, PAcket?
yis
i N
‘_fr-:,(it ET request
T padket ?/>
piz
5 - “g
Ny . ‘
€1t chat ,—eq._,.c\_g‘) reset the packet
= it packj;fa ready Elag
yk=
{/ report the \
tell the user to run an \\dct:n! in the
ApPproprivte program
-
Vi A= the Bl
\-E:r.i.rft?_./
tcli the user to \ -
report to system ybs
Jesigner
, i tefl the uzer
i that the file
exizt
reset the packet
ready flag i
-

37k the user if he
wWant to overwrite,
repame oF cancel.

Q /

-,
.

e,

want to>
\\{er-amc'::

- -

zend FT
reguest
Packet

v
ﬂh{:/roh\.\

“eturn 19

%

,f’cccwﬁ packd,

m 2 mm'f"’,./"'
Ir NG
"'c,g-nn-:—-:.}.

n
o~
~ Izt ET ™
“gontirm ‘§.>
'l‘ 34 &l
tell the uzer to
report to =end
syRem™ packet T T
{ r




h 4
- : . ;’tﬁst_ﬂ'xe !a \,_!
3 allocate 3 portion of memory
egqual to the fife zize or the
biggest memory available if there
iz limited amount of memory.sind
open file under the specitied
haras:.
send
disconnect
1= ’ % packet
zend File transter N .
confirm packet
cloze Eife
! -,
.
\!.
~The routind V o
"‘-\\r:'turn ‘l;__/
v
= the new 'pack::’>_vw_». read the
~geady in Esea‘:_r.__,« : pucket
T s
\\ff k
/_/"
Hub / I=it a\
% e < dizconnect >
roulfunctions, E O ; //
tefl the user to \Pa‘ﬂ“‘-’t f,.
report to .
sprtem o
designer.
zave it nert to the
. last packet fif thers
'i save all dutw in the butfer are)
————n  into floppy dick. And
. zend clear the buffer,
dizconnect . . i
.L ﬂvc butfer arey &
'1rg<: enough for the ne
send aclcct
dizconnect
1 h fil savee olf dats in the buffer
closethe tile into Hoppy disk. And
clear the butier.




Login

Hed, Jan 27, 1293

How to uza thizs command?

/ 10:54 A Login with no parameter: Dzer type “login® 1o 1l
hub wheo iz using this terminal. & uzer neced to login
only one time when he turns on the terminal.
Uzer call this - ’
programby
typing "login Login with paramacter " C: Dzer 2dds parameter
"2 1o tcll hub he want to toggle onlotf interrupt
fiag.
‘}}rﬁ'l-:)l" a ’p xnm&vsr = the pqram\?\
;——-—-we-————-w
v m 15 the parsme
"\ (
r
,
:-_/ t'hl" tcrmmal -
cady rcglst-:r; A the user ever, B
Iy
. - ,r""
. ~\\?|ﬂor
b 55
Bk user to type in
hizher pame.
k)
toll the user how é‘ 5,"';'_.6 T]iccgisr,"pac'kit
enghin weith char. " inthe
tonse thé" Install the resident Jazt Eicld. ¥
| . CoMidnd. porr.ion.
: ' tell the uzer how to
é uze this command.
zend Regis. packet
with char. "T" in the
last ficld.
delete the resident portion.
carnct login. tell the system
designer
|
\ END )
|
. header  |uscrname{3]
| : (9-bytes] | O-bytes) | (hyte)

Reqgis. packet

Thiz 2zt fizld cormtuins char. "I,"C or "D for

fogin, toggle mode or logoff respectively.

Y



Program Eor hub
Mon, Jan 18, 1993

10:30 AM

N

(mﬂ

dAetect 2
terminad

¥

select the
terminal
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[AEEEEEE File name TTEST2.C---the program is a TSR program.----%/ ‘e
[Feveees It is vork in Data link layBr--ecc-cocmmmmmmmaaaaaoo t/ 47
#include {(dos.h) .

§include {(mem.h)

$§include (stdio.h)

#include (stdlib.h)

$pragma inline

/!!llll

Control Character
!ii!!i/
#define END 0x05
#define ALK 0x0é
#define NAK 0x21
fdefine SOU 0y00
$define ZERO_DIV 0x00
tdefine CONM 0x0B
fdefine TINE BxiC
tdefine KEY_LOOP 0r28
fdefine DISK Dx13
fdefine CTRL_BRK Or1B
fidefine CTRL_C 0x23
$define TABLE 0x60
fdefine SERVICE 0x61
tdefine GET_INDOS 0x34
#define GET_CRIT_ERR 0x5D06
fdefine POS_MAX 80
[reemeeee- Prototype--------- 1/

void interrupt pev time(];

vaid interrupt nev_conn{);

void interrupt nev_key_loop(); ’
void interrupt new_dick();

void interrupt new_bresk();

void interrupt new_ctric();

void interrupt new_service();

unsigned get_pep();
unsigned slioc_nmem{int size);
unsigned free_mem(uncigned seq);

int  request{);

int  p_err();

char r_port();

cher rr_pert();

int  DosBusy(void);

int  Int28DasBusy(veid);
int data_ready();

void s_port({char dzta);
void s_non_ack();

veid trn_dats();

void rec_datal();

void wait_key();

void popup{);

void clear_func();

void clear_err();
void dict_n_mescage();



disp_o_message();
clear _ready();

init_block(};
set_pspl(unsigned psp);
set_popup();
init_comr();
clear_buff();

end_of _intr():
enable_8259():
set_seg_block{);
disable_8259();
InitInDos(void);
s_last_packet();
put_char(unsigned rov,unsigned col

,unsigned char dats);

put_message{unsigned row,unsigned col,int message_num);

T Global variable-------- )

interrupt (*old_comn)();
interrupt (*old_key_loop)();
interrupt {*old_disk)();
interrupt (*old_break)();
interrupt {*old_ctrle)();
interrupt (*old_table}(};
interrupt (*old_time)();
interrupt (*old_service)();
interrupt {*new_table)();

union REGS regs;
struct SREGS sregs;

static int funci;
static int func2;
static int disp;

extern unsigned _heaplen=2048;
extern unsigned _stklen=1024;

int non_ack_pac[]={17,18,19,20,21,500,0,0,0}; [*----NAK packet format----%/

unsigned segment{2];
unsigned char message[]{30]=

unsigned char ins_check[8)={"STAR NET"};
unsigned int far *old_message;
unsigned char far *new_message;

unsigned table;

unsigned o_mess;

unsigned n_mess;

unsiened int far *screen;
unsigned char far *con_block;
unsigned char far ’packet;
unsigned char far *block{2];

char
char

void

{

far *indos_ptr=0;
far *crit_err_ptr=0;

nain()

diep=0;

{"Press F11 to continue”,"Now detected data ready’);
[* Max 22 character */

&



funcl=0;
func2:=0;
InitInDos();

T
screenzMK FP(0xB800,0);
init _conn();

segment[0)=alloc_men(256);
if('segment[0])
evit(1);

block[0)=HK_FP(seoment[0],0);

segment[1)=8lloc men(256);

if{'cegment[1])) {
free_pmem(segnent[1));
exit(1);

)

block[1)=MK_FP(segment[1],0);

tablezalloc_men(16);

if(!table) |
free_men{segnent[0]);
free_men{segnent[1]);
exit(1);

}

nev_table=MK_FP(table.0);

con_block=HK_FP(table,0):

o_mess=zalloc_mem(80);

if(lo_mess) ¢
tree_men(segment{0]});
free_men(seoment{1]));
free_men(tzble);
exit(1);

)

old_message=HK_FP(o_mess,0);

n_messzalloc_nen(80);

if('n_ness) {
ffee_mem(segment[ﬂ]);
free_men(cegment[1]);
free _men(table};
free _mem(o_mess);
exit(1);

} }

nev_message=MK_FP(n_nmess,0);

init_block();

cet_seo hlock();

/xx:::

ltll:/

Read old interrupt vector

old_comm=getvect{COMM):
old_time=getvect (TINE);
old_servicezgetvect (SERVICE);
old_tablezgetvect (TABLE);

I* Function:Init InDos Pointers */

[* Initialize communication port */

[* return segment:offset ES:AY */



e

/!!!!i
Set new interrupt vector

!l!i!/
setvect (COMM, nev_conmn);
setvect (TIME,nev_tinme);
setvect (SERVICE,nev_service);
setvect (TABLE,new_table);

clesr buff();
enable_8259();
enable();

printf("\nSEGMENT 1 :%04X",seoment[0]);
printf(*\nSEGHENT 2 :%04X",segnent[1]);
printf("\nCONTROL BLOCK :304X".table);

/l!t!!
Terminete and stay resident by using function 31H of DOS
!l!!!/
keep(0, _SS+(_SP/16)-_psp);
}
void interrupt nev_time()
{
int byte;
int 1st;
(*old_time)();
it(('func2) && (!funct) &% disp) |
lst=block[0][8];
for(byte=0;byte { POS_MAX;byte++)
if(byte ( 1st)
nev_nmessage{bytel=block[0][9+byte];
else
if(byte ) 58) .
neu_messagel[byte]=nesscge{0][byte-59]; .
else | il Y
nev_nessage[byte])=0;
, block[0][bytel=0;
)
}
disp_n message(25);
wait_key();
di-n_o_message{25);
disp--;
}
}
void interrupt nev_service()
o

switch(con_block[1]) { -
case 0 : break;
case 1 : disable _8259();
popup();
enable_8259();
break;
case 2 : iffcon_hlock[5)) |

/*tran. pecket*/

set_seg_block();
clear_ready(); /* if data ready set first segment */

/* to con_block else initialize con?/



clear_func();
breek;

case 3 : break;
default : bresk;

}
)
void interrupt nev_conn()
{
func2++;
con_block[1])=2;
disable_8259();
popup(); .
end_of _intr();
enable_8259();
func2--;
}
void init_block()
{
int byte;
con_block[0)=0xCF;
for(byte=1;byte(i6;bytess)
con_block[byte)=0x00;
}
void popup()
{
switch(con_block[1)) {
case 0 : bresk;
case 1 : clear_func();
trn_data();
set_seg _block();
break;
case 2 : clear_func();
rec_data();
break;
default : break;
.}
}
void rec_data()
{
int byte;
int mex;
mex=256;

init_block();

if{rr_port() == ENO)} {
s_port (ACK);
for(byte=z0;byte(max;bytess) !

block(0){bytel=r_port():

s_port (ACK);
it(p_err())

con_block[&)=0xFF;

if(byte==8)

maxzblock[0)[byte])+8;

}
if(con_block[4)==DxFF) {

ron_ack_pec[6)=biock[0][5];

s_non_ack();

[treceive packet*/

[*destination of NAK

packet*/



L

con_block{5)=0;

b

else _{

con_block[5)=0xFF;

}

it(block[D][4) == NaK) {
s_last_packet();

)
if(block[0][7] ). 0)
dispt+;

}

-}

void trn_data()
{
int byte;
int max;
nax=256;
max=block[0][8]+8;
do |
s_port (ENO);
Juhile{r_port{) != ACK);
for(byte=0;byte{max;bytes++)

{

{

s_port(block{D][byte]);

do |

}while{r_port(}) '= ACK);
block{1)[bytel=block[0)[hvte];

}

void init_comn()

{
outporth(0x2FB,0x80);
outportb(0x2F9,0x00);
outportb{0x2F8,0x03);
outportb(Dx2FB,0x18);
outportb{0x2F9,0x01);

/* Setup baud rate to 38.¢ kBit *
[* Peset DLAB and set to 8E1 %/
/* Generate signal Intr. when received data */

coutportb(0x2FC, (inportb{0x2FC) ! 0x08)); /* Set 0UT2 for Intr. signal */

}

void set_seg_block()

{
int byte;
unsigned con;
con=seament[0];
con=(con & OxFF00)))8;
*{con_block+2)=con;
con=segment (0]
con={con & OxDOFF);
*(con_block+3)=con;
for(byte=8;byte ( 16;byte++]

con block{byte)=zins _check{byte-8];

}

uncigned get pspl)
{

uncsigned psp;
asm

/* Set DLAB */

/

e
-s»‘



mnov &h,62h

int 21h
nov psp,bx
}
return psp;
}
void set_psp{unsigned psp)
{
asm
nov ah,50h
mov bx,psp
int 21h
} s
}
/!!!!l
Check parity error
return : 0 if not error
1 if error detected
tranty
int p_err()
{
return ((inportb{(0x2FD) & 0x04))}2);
)
void clear_func()
{
con_block[1)=0;
}
void clear_err()
{
con_block[4)=0;
)
void clear_reedy()
{
con_block[5])=0; :
)
/ll!l!
Read data at buffer of comm. port to clear it
!l!!!/
void clear_buff()
{
inpertb(0x2F8);
}
void enable_8259()
{
outportb{0x21, (inportb(0x21) & OxF7));
}
void disable_8259()
{
ouvtportb{0x21, (inportb(0x21) | 0x08});
}

void end_of _intr{)

{



outportb(0x20,0x20);
)
void s_port(char data)
{
outportb(0x2F8,data);
)
int request()
{
do { .
Juhile(r_port() t= ACK);
return 1;
)
void s_last_packet()
{
int byte;
int max;
do {
¢ nrt(ENG);
Juhile(r_port() = ACK);
max=block(1](8)48;
for(byte=0;byte{max;byte++) |{
s_port(block[1][byte));
request();
)
con_block[6)=0xFF;
)
void s_non_ack{)
{
int byte;
do
s_port{ENO);
Juhile(r_port() != ACK);
for(bytezD;byte(8;byte+s) |
s_port(non_sck_pac[bytel);
request();
)
)
int data_ready()
{
return (inportb(0x2F4) & 0x01);
)
char rr_port()
{
return inportb(0x2F8);
}

char r_port()

{
do { )
Jwhile(datz_ready(} f= D);
return inportb(Dx2F8);

b4



unsigned alloc_men(int size)

)

unsigned seg;
sizezsize/16;

asn |
gov ah,4{8h
int 21h
BOV seg,Ral
}

if({seg==0x07)}1(seq==0x08)) |
puts(*Memory allocation error’);
return 0;

else K
return seg;

unsigned free_mem{unsigned seg)

{

}

int err;

asp  {
mov ah,§%h
ROV e5,5e¢
int 21h
ROV err,ax

)

1f((seg==0x07)11(seg==0x09))
puts(“Hemory block is destroyed”);
return 0;

else
return 1;

void vait_key()

{

)

0

do |
Jwhile(inportb(0x60) 1= 0x57);

void disp_n_message()

{

)

int pos;

screen=KK_FP{0xB800,0):

screenzscresnt1920;

for(pos=0;pos { POS_MAX;pos++) |
old_message{pos)=screen[pos];
screen[pos]=0xBEOD + nev_messagelpos);

void disp_o_message{)

{

int pos;

screenzMK_FP{0x?800,0);

screenzscreent+1920;

for{pos=0;pos { POS_MAX;post++)
screen{pos)zold_nescegelpos];

R
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void put_char(unsigned rowv,unsigned col,unsigned char data)

{
screen=MK_FP(0xB800,0);

screenzscreent (((rov-1)280)+(col-1));
*screens OxBEOD + dsta;

}

void put_message{unsigned rov,unsigned col,int message_nun)
{
int i;
screen=MK_FP(0xB800,0);
screenzscreent(((row-1)*80)+(col-1));
for(i=0;i(30;i++)
screeni] = OXBEOD + message[message_num-1][il;

/* INDOS.C - Functions to manage DOS flags */
/lllll ,
Function: Init InDos Pointers
Initialize pointers to InDos Flags
lll!l/
void InitInDos{veid)
{
union REGS regs,
struct SREGS segregs;

regs,h.ah = GET_INDOS;

intdosy(&regs,tregs, ksegregs);

/* pointer to flag is returned in ES:BX */ .
FP_SEG(indos_ptr) = segregs.es;
FP_OFF(indos_ptr) = regs.x.bx; i

if (_osmajor ( 3) /* flag is one byte after InDos */

crit_err_ptr = indos_ptr + 1;

else if (_osmajrr==3 &k _osminor == 0) /* flag is one byte before */

crit_err_ptr = indos_ptr - 1;

.else

{ /

_regs.x.sx = GET_CRIT_ERR;

intdosx(&regsl&regs.&segregs);
/* pointer to flag is returned in DS:51 */
FP_SEG(crit_err_ptr} = segregs.ds;
FP_OFF(crit_err_ptr) = regs.y.si;

)

/lllll

Function: DosBusy
This function will non-zero if DOS is busy

lllll/
int DosBusy(void)
{
if (indos_ptr &% crit_err_ptr)
return (*crit_err ptr |1 *indos_ptr);
else
return OxFFFF; /* return dos busy if flags are not set */

.

-

R~



/!l!t!

Function: Int28DosBusy
This function will return non-zero if the InDos flag is ) 1 or

the critical error flag is non zero. To be used inside of an
INT 28 loop. Note thet inside INT 28, InD0S == 1 is normal, &nd

indicates D0OS is *not* busy; InDOS ) 1 inside INT 28 means it is.
x::x:/

int Int28DosBusy(void)

{
if (indos_ptr ¥& crit_err_ptr)
return (*crit_err_ptr |1 (*indos_ptr ) 1));
else
return OxFFFF; /* return dos busy if f'ags are not set */



|*----standard include file---*/
ginclude {cys\timeb.h)

$include (stdio.h)

finclude {string.h)

finclude {io.h)

§include (math.h)

finclude {crrno.h)

#include {dir.h}

J*----home made include----*/
$include {hub.h)
$include {(network.h)

Jre---- Globa] variable ------- )
J*---buffer for backup packet of each terminal.----*/
extern unsigned char bakpek{1[256);
extern int time_re_nak[];
/*---pointer to disconnect packet---7/
extern unsigned char disc(]);
/*---variable for holding each terminal’s status---*/
extern struct each_term tern(]);

void set_conm_var {void)

{
asm
rov dx, COMM2
inc dx
inc dx /*---set line control register---*/
nov al, &Bh |*---set 8 data bits, odd parity---?/
out dx, 8l /*---and set DLAB(divisor latel access bit)---*/
dec dx
mov al, Oh J*---set divisor LSB---%/
out dx, al
dee dx
mov al, 03h [*---set divisor MSB---*/
out dx, 2l |*---cet baud rate = 38,400 baud---*/
inc dx
inc dx
mov al, 08h
out dx, sl /*---reset DLAB---*/
dec dx Jt---celect interrupt enable regicter---*/
mov 8],01h /*---enable data ready interrupt---*/
out dy,al
}
}

receive (unsigned char *buf, unsiened char vin)

{

unsigned char *roving;-

const char head{s)={ DC1, DC2, DC3, DC& };
char ready, chry, p_error;

int gen;

struct timeb t;

long double

std, cta:

float time_past;

/*---genera) varisble---%/

/*---How long has the time past?---*/



Jree--- NAK pecket pointer------- */

unsigned cher nak[9] = { DCt, DC2, DC3, DC4, NAK, 16, D0, O, 0); “
\
asn { 53
mov dx , CNTLP [*---select the terminal---%/
mov al , vin
and al , 80h [*---leave the NSB set---%/
out dx , al
}
moving = buf;
asn {
pov dx , COMM2  /*---read the char receive from the terminal.---*/
in 8l , dx
mov chrx, &l
} .
if (e¢hrx '= ENG)  /*if the received character isn’t ENO goto main loop*/
retura (1);
asn {
mov dx, COMN2 [*---send ACK to the selected terminal---*/
mov 8l, ACK
out dx, al
'} -
for {gen=1; gen(=9; gent+) { [*---stert receive header---*/
ftime{at);std=t.time+t.millitn/1000.0;/%-get start time into std--*/
do {
asm {
mov dx, COMN2 .
gdd dx, 02h/*--select interrupt identification register*/
in al, dx [*---read it.---%/
and al, Déh [*---1f the 1st bit vas set,---*/
mov ready,al /*--it neans that a data arrived.---%/
} [*--get current time into ctd--*/
ftime {&t); ctd = t.time + t.nillita/1000.0;

tine_past = ctd-std; /*---compute timeout error---*/
if (time_past } 0.5) .
return {1);  /*it’s longer than 0.5 sec and get nothing*/
} while (!ready); /*---program passes this loop when get & char---%/

asm {
mov dx, COMH2
in al, dx |*---read data from COMM2---%/
nov chrx,al . '

)

*aoving = chrx; [*---store it in buffer---*/

noevingit;

asn {
mov dx, COMM2 /*---send ACK to the selected terminsl---*/
nov al, ACK -
out dx, al

)

) /*--At this point, "moving” is pointing the 10th byte in the array--*/
if { memcmp(buf, head, &)!=0 |} {int)but{8))247)

return (1); [*--1f it is en illegal hesder, ignore it.--*/
for {genz1; gen{=buf[8); gen++) { /*---start receive header---*/
ftime(t);std=t.time+t.millitmn/1000.0;/*--get start time into std-*/
do {
asn {

nov dx, COMH2
gdd ¢x, 02h/*--select interrupt identification register-*/

in al, dx /*---read it.---*/
and al, O4h J*---if the 1st bit was set,---*/
mov ready,al /*--it meens that a data arrived,---%*/

) [*--get current time into ctd--*/



)

ftine (3t); ctd = t.time + t.nil}itm/looo.o; . ol
time_past = ctd-std; *---compute timeout error---*/ -~
if (time_past ) 0.5) 60

return (1);  /*it's longer than 0.5 sec and get nothing*/
} vhile {!ready); /*---progran passes this loop when get a char---*/

asn {
nov dx, COMM2
in al, dx [*---read data from COMN2---%/
sov chrx,al
) .
*poving = chrx; |*---store it in buffer---%/
moving++;
ase
mov dx, COMM2 [*---send ACK to the selected terminal---*/
mov al, ACK
out dx, al
)
JIA e e At this point we got & vhole packet.~--=-v--nv- %/
asn {
mov dx, COMNM2
add dx, 05h |*---select line status register---*/
in al, dx [*---read the port---*/
and al, 04h [*---the 2th bit indicate parity error---*/
mov p_error, al
}
if {p_error) { [*---if there is a parity error send NAK-*/
nak[6] = vin; - {*---assign destination field---*/
send (nak, vin);
return (1);
) .
if (buf{é)==NAK) { [*---if the packet is NAK, send BAcKup PAcKet?*/
if(time_re_nak{vin]++)3) return(1);/*Hov many TINE did ve REceive NAK®/
send (bskpsklvin], vin);
)

return {0);

int send (unsigned char *buf, unsigned char win)

{

const char head[4) = { DC1, DC2, DC3, DC4 };

[¥eemmne- time variable for compute timeout errop------ */
struct timeb t;

long double std, ctd;

float time past; [*---How long has the tine past?---%/

Jremeeee- loop contro) varizble------ */
int ready, gen;

/*---general varisbles---%/
char chry, chtx;

if [ memcep(head,buf, ) 1! (int)buf[81)247 )

return {2); [re---- if it’s an illegal header ,then return.----- )
asn

mov dx , CNTLP [*---select the terminal---%/

pov al , win

and 8} , 80h [*---leave the MSB set---*/

out dx , al



}

L]
on

gtiTe (8t); std = t.tipe 4 t.millitm/1000.0; /*--STzrt counting time--*/
0

do {

asn {
mov dx, COMM2  [*---select COMM2, send ENG-~-%/
mov al, ENO
out dx, al :
add dx, 02h [t---select interrupt identifb

time_past = ctd-std;
if {time_past ) 2.0)
return (1):/*-if didn't get recpond within 2 sec, return*/

} while (!ready); /*-if didn't get respond, keep on sending ENO*/

asm

}

) while (ehrx!=ACK);

{

mov dx,  COMM2 /*--read the character--%/
in al, dx

mov c¢hry, al

J*--if the responding char isn't ACK, return®/

tor (genz0; gen{9+buf[8]); gen+t+) {
chtx = buflgen);

ash

)

{

nov dx, COMM2 /*--send a character--*/
mov al, chtx
out dr, al

ftime (&t); std = t.time + t.nillitn/1000.0;/*--5Tart counting time--*/

do {

} while (!ready);

)

asn | .
add dx, 02h [X---select interrupt identification
in al, dx v [*---read it.---*/
and al, Oth [*---if the 1st bit vas set,---*/
nov ready,al [*--it means that & data arrived.---*/
} -

ftime (&t); ctd =t.time +t.millitn/1000.0;/*--get Current time--*/
time_past = ctd-std;
if {time_past ) 0.5)

return{1};/*if didn’t get next byte within .5 sec, return?/
[*--keep on checking for incoming data--*/

6l

register---%/

if (buf[4)1=NAK) {/*---if the sent packet isn't NAK, backup the packet for retransmittion---*/

time_re_nak[win) = 0;

/*--stop counting NAK packet---*/

zemcpy (bakpak[win] , buf, 256);

}

if ( buf[6)==16 && buf[7])0)

puts {{char *)4buf{9]));

return (0);

Jt---display mecszge---*/
/t---the routine has finished its job.---*/

void Emailre {unsigned char *buf, unsiened char win)

{

union four 8

int handle:

vneigned char Econf[27)={DC1,DC2,DC3,DC4,ENCON,HUB,0,0,16});

long big;

char gl66];

char ext [MAXEXT]:

int b; /*---generz] variable---*/



}

62

Econt[6] = win; . _
tern{vin].fp =fopen((signed char *)&buf(9], 'rb");/*---open the file---*/ .

if(tern{win].fp==NULL){/*if there’'s a problen opening the file,disconnect?/
discl6] =win;
disc[7] =1; /‘-1-there is message for the terminal---*/
strepy ((sianed char *)sdiscl9], strerror(errno));/t-store the message next to the header-*
disc[8] = strlen((signed char *)&disc[9]);/*--stors length of the following message field--

send (disc, win); . /*---send disconnect packet---*/
}
tern(vin).pst=teralvin].cst; [*----store Previous terminal's STatus*/
term{vin].cst=buff¢]; [*---modify Current terminal's STatus*/
handle = fileno(tern[win).fp); [*---begin to packetize---%/
big = filelength(handle);
a.word[0) = celfl(big/247.0); [*calculate number of total packets*/
Econf[9) = a.byte(0]; ' [*fil1 in total packet field*/
Econt{10] = a.bytelt];
a.dvord = big;
Econf[11] = a.byte[0]; [*til]l in packet size field?*/
Econf[12] = a.bytell1];

Econf{13]) = a.byte(3]);
tnsplit((signed char *)&buf(9],9,9,(signed char *)&buf(1¢],ext);

b=strlen((signed char *)a&buf(14]); J*till in filename field*/
strepy((signed -char *)abuf{14+b],ext);/*vrite extension nert to the filename*/
send (Econf, win); I* ssnd E-mail confirm oacket %/

void Pemail (unsigned char win)-

{

}

unsigned char buf[256]={0C1,0C2,0€3,004,EMnorm, HUB,0,0.0}:/%---header--*/
long int big, pos, left;

int handle;

unsigned char willrd;

buf(61=vin; .
pos = ftell (ternlwinl.fp); /*---pos=no. of bytes sent.--*/
handle = fileno(tern[win].fp);
big = filelength (handle): [*---big=tile’s size---%/
left = big-pos; [%---12ft=no. of bytes left---*/
if (left==0) { [*---1if there're no bytes left, disconnect---*/
send (disc, vin);
return ;
}

if ([ left(247)
villrd = (unsigned char)left;
else
uilled = 247;
buf(8)=willrd; /*---set no. of information byte in the packet---%/
fread (&buf[9], 1, willrd, tern[win}.fp); /*---store infomation---%/
send (buf, win); [*---send packet---*/

void reslist (unsigned char *buf, unsigned char win)

{

int handle, done;
struct ffblk blk;

tern[win].pst = tern[win].cst; [*---store current status---%/

ternlwin].cst = WALT;

strepy (teralwin].fname, TMPATH); /*-path name to create temporary file?/ .

handle = creattemp (term[win).fname, 0);/*--write tile name into status table-+*/

tera[win).fp = fdopen (handle, ‘wb');

done = findfirst ((signed char *)&buf[9], &blk, 0); /*--urite file’s list into the temporary file--*,



vhile(!done) { S s

forintf (term{win).fp, \n%s\t%ld",blk.ff_name,blk.ff _fsize); -’63
done = findnext (&blk);
) [t--finish writing
)
void resvho (unsigned char win)
{ }
int handle, gen; /*---handle end general variable---%/
term[win).pst = teralvin).cst; J*---store current status---*/
ternfvin).cst = WAIT;
strepy (term[uin].fname, THPATH) ;
handle = creattemp (term{win}.fname, 0);
tern[win).fp = fdopen(handle, wb"};
for [aen=0y genll6; gentt) |*---examine each terminal---*/
if {tern[gen).cst!=0FF)/*-report vhich terminal is in the network-*/
fprintf (tern[win).fp, "$s%d*,ternloen). user,tern[gen]).cst);
)
void resre {unsigned char *buf, unsigned char win, int stt)
{
if(tern[buf[6]).cst==BROWSE) {/*---if the destinastion is available, pass the packet---*/
tern[vin).pst=term[win).cst; Jt---store previous status---*/
tern[win).cst=stt; /*---modify current status---*/
send (buf, buf[6]); /*---pass the packet to the destination---%/
) .
else { /*---the destination is busy, send the disconnect packet to the source---*/
disc[6) = bufl6); /*---prepare disconnect packet---*/
disc{7] = 1;
strepy ((signed char *)}&disc[9], the destinstion terminal is now busy, plese vait and try a
discl9) = {unsigned char) strlen {(signed char *)&disc[9]));
send {disc,buf[6]);
] - -,
) .

void rescon (unsigned char *buf, unsigned char win, int stt)

{

if( [ternlbuf[6)).cst!2) == CHATre } {/*--if the destination ic waitino the confirm, pass the confi
ternlwin).pst = term{vin).cst; Jt---store previous status---*/
term{uin).cst = stt;
tern{buf(6]).cst = stt; [*---medify current status---*/
send (buf, buf[6]); J*---pass the packet to the destination---*/

)

else |{ [*---the destinz*ion doesn't expecting a confirmation---*/
discl6) = win;
dise[7) = 1;
strepy {(signed char *)&disc([9]), "Your terninal has gone nut.’};
disc[e] = {unsigned char) strlen ((signed char *)adisc[9]);
send {dicc, win);

)



void emcon {unsigned char *buf, unsigned char)

{

char nanme[10); .
unsigned char conf[25¢);

strepy (name, dbuf[15), 12);
tern{uin).fo = fopen(name, wb");
memcpy (conf,buf,256);
conf[5])=HUB;

cont[6)=buf[5];

tern[win).pst=tern{uin}.cst; {*----store Previous terminal’s SVatus?*/
terminal’s STatus?/
{*---send E-mai] confirm packet---*/

tern[vin).cst=but[4];
send (conf, vin);

{%¥---nodify Current

g



[t----Progran Chat.c for online comnunication between two terminals---*/ : 6B
$include (stdio.h) ' A
#include (stdlib.h) ;

finclude “network.h'
$include “term.h’

void main {)

{
int answer; /*---character to hold enswer “yes" or “no”---t/
char local{256); /*---local buffer for holding & packet--~*/

[*---packet pattern .of various---*/

char chatcon[91={DC1,DC2,DC3,DC4, CHATCON, SOURCE, 0,0,0};
char disc{9] ={DC1,DC2,DC3,DC¢,DISC ,SOURCE,D,0,0};
char chat[256] ={DC1,DC2,DC3,DC4,CHAT ,SOURCE,0,1,0};
char chatre  ={DC1,DC2,DC3,DC4,CHATre ,SOURCE,D,0,0);

unsigned char length; [*---No. of data in the packet—--*/'

/*---segment end offset of far packet buffer---%/

unsigned int segment, offset;

void far *packet; [*---far pointer to the received packet---*/
int called;

getpaccpy (&segment,koffset);/*get segment, offset ¢f ¢ar packet buffer?/
packet = MK_FP (segment, offset);/*make far pointer to for packet buffer?/
if (pacred()) { [re--trrrrrinngnenioootf
cpypac{packet,local);/*--copy received packet into local buffer--*/
if (locall4)!=CHATre){/*--~if there's 8 packet exist in buffer---%/
it (locallt)==FTre)/*-if the packet is file transfer packet--*/
printf (*\nYou've received file transfer packet, please run file transfer progran’);
else {/*if existing packet isn't FT packet, it’s an error*/
printf ("\nPiyatad’s ctupidity cuase this to happen,’);
resetpack {); :

)

exit (EXIT_FAILURE); [*---operation failed---*/
)
resetpack (); J*---reset packet ready flag---%/
chatcon{6)=1ocal{5}; [*---set destination terminal---*/
send (chateon); IR SRR R R R R RN RO |

if (_AL==1) {/*-~-If the sent routine cannot complete its task---*/
printf {*\nCannot send packet properly’);
setpack {); J*---leave the packet unread---%/
exit (EXIT_FAILURE); [*---operation feiled---*/
}
Yelse{/*-there's no packet in buffer while calling progran do following?/
printf ("\nihat terminal number do vou vant to talk to 7");
scanf ("\n%d",tcalled); /[*---input destination terminel---*/
while (called)15) {
printf("\nThere is less than 16 terminals in our network");
R printf("\nPlease enter the number again’);
scanf {"\ntd",&called);

)

chatre[6]=called; /*---fil] in destination field in the packet--=*/
send {chatre); [*---send chat mode request packet---*/

if (_AL==1) { J*---if cannot send packet properly---*/

printf {*\nStupid programer cause this error.");
exit (EXIT_FAILURE);



-

}
for (;3) {
if (pacred()) { [*---check if a packet arrive---*/
resetpack(); [*---reset packet ready flag---*/
cpypac (packet, local) ;/*---copy it to local buffer---*/
if (lobuf{4)==015C) { [*---it it is disconnect packet---*/
disc{6]=1obuf[5);/%---store destination field in disc---*/
send (disc); [re--trprtrprnngn oL/
}
if {lobuf{4)==CHAT) [*---if it's chat packet---*/
continue; J*---30 datect another packet---*/
else {
printf ("\nHub’ve gone nut®);
disc(6]=1obuf(5);
send (disc);
setpack();
exit (EXIT_FAILURE);
}
}
gets (&chat{9]); [*---1gt user input the data to talk to---*/
if (&chat{9gl=="\x0") { %---if press pure enter---*/
printf (*\nYou have not type anything excz-* ENTER.');
printf ("\nDo you vant to quit?2(Y/M)\n");
for (;;) { [*---torce him to answer---*/
answer = toupper(getch());
suitch (ansver)
case 'Y': send (disc};
exit (EXIT_SUCCESS);
case 'N': break;
default : tontipue;
}
break;
}
}
lehgth = strlen(&chat(9]); /*---tell the length of data---*/ ,
if (length)(char)267)  /[*ignored the data longer than 247 bytes*/
length=247;
send (chat); [*---sand chat packet---*/
}

|*---Progran for sending disconnect packef and reset packet ready flag---*/
$include "tern.h’

finclude "network.h’

void main () ;
{
char disc(9)={pC1,0€2,0C3,0C4,DISC ,S0URCE,HUB,0,0};

resetpack();
send {disc);

o ST



[

[*---Program for sending Electronic mail---*/ o7
Binclude {stdio.h) ¥

tinclude (stdlib.h)
#in:lnde {string.h)

$include "term.h’
$include “network.h®

véid main ()

{
char local[256]); [*---1ccal buffer for holding a packet---*/
int gen; , [*---general variable---*/

[*----time variable for compute timeout error----%/
struct timeb t;

long double std,ctd;

float time_past;

[*---segment and offset of far packet buffer---*/
unsigned int segment, offset;
void far *packet; [*---far pointer to the received packet---*/

char answver;

[*---variable holding detail about file---*/

union two total; [*---total packet---*/
union four size;

char hubnane{801=(n,0};

char tername[801=(0,0});

[%---packet---%/

char enreq [256] ={DC1,DC2,0C3,DC4,EH ,SOURCE,HUS,0,0);
char emconf[256] ={DC1,0C2,DC3,0C4,ENCON, SOURCE,HUB,D,18};
char pen [256]) ={DC1,DC2,0C3,DC4,PEM ,S0URCE,HUB,0,0});
char disc [9] ={DC1,DC2,0C3,DC4,DISC, SOURCE,HUB,0,0};
chat ftnom [256] ={DC1,DC2,0C3,M"*,FTnorm ,SOURCE,HUB,0,0};

FILE *fp;
int handle; [*---file pointer and file handle---*/> .

getpaccpy (ksegment,&offset);/*get segment, offset of far packet buffer?/

packet = MK_FP (segnment,offset);/*make far pointer to far packet buffer?/

if (pacred()) { [*---it there is a packet in buffer---*/
printf {"\nYou've receive a packet.Run 'discon’ if you want to ignore it.");
exit {EXIT_SUCCESS);

} .
printf ("\nyou want to Receive or Transmit a file with hub\n");
tor {;;) { [*---torce him to answer---*/
answer = touppar({getch(}};
switch {answver) {
case 'T': break;
case 'R': break;
default : contipue;
}
break;
)
it (answer=="R") { [*---user vant to receive---%/

printf {"\nEnter filename you want to receive.\n");
scanf ("%s",hubname);



for (;5) {
printf ("\nEnter name in which we will save the file.\n");
scanft ("%s°,tername);
it {taccess(nane, 0)) {
printf (“\nThe file exiet.");
printf (*\nWant to Overwrite, Rename or Cancel.(0,R,C)");
for (;;) I [*---force hin to answer---*/
ansver = toupper(gstch());
suitch (answer) {
case '0': break;
case 'R': break;
case "C': exit (EXIT_SUCCESS);
default : continue;
}
break;
}
} else answer=1;

if (answer=="R') continue;

break;
-}
enreqf8)=strlen(hubname); [*---prepare E-nail request packet---*/
strepy (&eareq(9],hubnane);
fopen (tername,'wb’); .
send (emreq); [r---vrpirtrriinni oy
it (L) {
printt (*\nErroe:sending E-mail request.");
exit (EXIT_FAILURE);
}
ftime(&t);std=t.time+t.mnillitn/1000.0; [*-STart counting time-*/
do {
ftime(&t);ctd=t.timest.nillitn/1000.0; [*get Current time*/
tine_past = ctd-std; [*---vait for nev packet---*/
if (time_past ) 120) { [*-can't wait longer than 2 sac.-%/
prirtf ("\ncannot receive confirm packet in 2 min.");
send (disc);
fclose (fp);
exit (EXIT_FAILURE);
}
} while (tpacred())
cpypac(packet,local); [*--copy received packet into local buffer--*/
resetpack (); [*---reset packet ready flag---*/
it (local{t)==DI5C) { [t---1s it the last packet---*/
send (disc); .
fclose (fp);
exit (EXIT_SUCCESS);
}

if (locall&1!=ENCON) {
printf ("\nError:receiving inappropriate file.");
send (disc);
teclose (fo);
exit (EXIT_SUCCESS);
}
for (5;) {
send (pen);
ftime(&t);std=t.timest.nillitm/1000.0; [*-STart counting time-*/
do { )
ftime(&t);ctd=t.timett.millitm/1000.0; /*get Current time*/
time_past = ctd-std; [*---vait for new packet---*/
it (time_past ) 5) { I*-can’t vait longer than 5 sec.-*/
printf ("\ncannot receive any packet in 5 sec.');



scanf ("%s',name};

it (access(name,0)) { [*---check for file's existence---*/
printf (*\nthe file doesn’t exist, Cancel or Retry(C/R) );
for (;3) { Jt---force him to answver---*/

answer = toupper{getch());

switch {ansver) |
case 'R': break;
c3ase "C': exit (EXIT_SUCCESS);
default : continue;

break;

}

} else break;

}

printf ("\nPlease input terminal number\n’}:

scanf ("%d°, kcalled); /*---input destination terminal---*/
while (called)1s) { '
printf("\nhThere is less than 16 terminals in our network');
printf("\nPlease enter the number againin’);
scanf ("%d',&called);

}

fp = fepen (name,’rb");

ftreq{6] = called; J*---prepare packet FTreq---*/
ttnom[6) = called;

ftreq(s] = 17;

handle = fileno(fp); J2---tind file's size---*/

size.li = filelength(handle);
ttreq(it]=size.1[0];
ftreq(12)=size.i[1];
ftreq(13]=size.i(2];
total.b = ceil((double)size.11/247);
ftreq(9} =total.cf[0};
ftreq(t0])=total.c[1];
fnsplit(name,&nane(40},&nane{40],&ftreq(14]),4nane(60]);
gen = strlen (&ftrealtd]);
strepy (kftrealidtgen],&name{60]));
send (ftreq);
it (_AL) |
printf (*\nsending FT request faflure.®);
exit (EXIT_FAILURE);

}

ftime{kt);std=t.time+t.millitn/1000.0; [*-STart counting time-t/

do {
ftime(&t);ctd=t.timstt.millitn/1000.0; [*qet Current time*/
tine _past = ctd-std; [*---vait for ney packet---*/
if (time_past ) 120) |{ [*-can't wait longer than 2 sec.-*/

printf ("\ncannot receive confirm packet in 2 ain.");
send (disc);
tclose (fp);
exit (EXIT_FAILURE);
}
} while (!pacred())
cpypac(packet,local); [*--copy received packet into local buffer--*/
resetpack {); J*---reset packet ready flag---*/
if (locall4)==DISC) {/*-if called terminal didn't want to receive file-*/
disc(6])=locall5];
sénd(disc);
}
if (locallé]!=FTcon) { [*---the received packet should be FTcon---*/
printf ("\nError :received inappropriate packet');

3



[

s Gk by b

} while (!pacred())
cpypac{packet,local):

resetpack ();
if (local[4]!=EMCON) {

[*--copy received packet into local buffer--*/

I*---reset packet ready flag---*/

/*---the received packet should be Flcon- ]

printf [*\nError :received inappropriate packet');

exit (EXIT_FATLURE);
}
for () {
for (gen=0;9en(247;gen++) {
ftnon{gent9)=getc(fp);
if (ftnom{gent9]==E0F) break;
}
ftnon(8)=gent+l;
send (ftnonm);
if (ftnom(gen+9)==£0F) {
disc(6])=locall5];
send (disc¢);
break;
}

}
fclose(fp);

fr—

/*---this loop is for sending packet unti] EQF---%/

[*---put data into the packet---%/

[*--<if it's the last packet,disconnect---*/

[*---close file---*/



. , t---Progr i ile---*
tinelude (stdlzb.h)/ rogranm for transfering file /

Yinclude (stdio.h)
tinclude {(string.h)
finclude {io.h)
Binclud2 (math.h}

tinclude “tera.h"
Yinclude “network.h’

vold main ()
{

char local[256]; [*---1ocal buffer for holding a packet---*/
int gen; /t---general variable---*/

[*---segment and offset of far packet buffer---*/

unsigned int segment, offset;

void far *packet; [*---tar pointer to the received packet---*/
unsigned char called;

[*---variable holding detail about file---*/
union tuo total; [*---total packet---*/
union four size;
char nane[80]=(0,0};
char onlynane[13);

[*---packet---*/
char disc(9] ={DC1,0C2,DC3,DC4,DISC , SOURCE,0,0,0};
char ftreq[256]={DC1,DC2,0C3,DCé,FTreq ,50URCE,C,0,0};
chat ftnom[256]}={DC!,DC2,DC3,DCé,FTnorn ,50URCE,0,0,0};
char ftcon[256];

char answer;
void far* point; /*- -pointer to file transfer buffer---*/

FILE *fp; [*---file pointer and file handle---%/
int  handle;

[*----time variable for conmpute timeout error----*/
struct timeb t;

long double std,ctd;

float time_past;

getpaccpy (&segment,kcffset);/*get segment,.offset of far packet buffer*/
packet = MK_FP {segment,offset);/*make far pointer to far packet buffert/
it (pacred()) { [%---if there is a packet in buffer---*/
cDYpac(pa;ket.local); [%*--copy received packet into local buffer--*/
it (local(&]'=FTre) {
if (local{4)==CHATre) {
printf ("\nPlease run 'chat’ progran');
exit (EXIT_FAILURE);
} else {
printf (*\nError:receive an inappropriate packet");
resetpack ();
exit (EXIT_FAILURE);
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[*--value from packet---*/
size.i[0)=locall1l]; size.ilt)=locall12]); 2

size.i(2)=1ocal[13]; size,i[3]=0;
total.c{0)=tocal{9]; total.c[1]=locall10];
memcpy (name, &locall15], 12);
printf ("\ntotal packet \t= %d',total.b);/*display file's detail*/
printf ("\nfile size \t= %1d" ,size.li):
printf ("\nfile name \t= %¥s" ,nanel);
for (;:) |
if (laccess(naze, 0)) (
printft ("\nThe file exist.’);
printf ("\nWant to Overwrite, Rename or Cancel.(0,R,C)");
for {55} { Jt---force him to ansuer---*/
answer = toupper{getch());
svitch (ansver) {
case '0': break;
case 'R': printf {"\nplease input new filename\n®);
scanf ('%s",name):

break;
case 'C': disc[6]=locallS);
send (disc); L NN R NP PLY)

exit (EXIT_SUCCESS);
default : continue;
}
break;
}
} else answer=l;
it (answer=="R') continue;
break;
)
fp = fopen(name, wb"); J*---open file---*/
memcpy (fteon,local,256); [/*---prepare FT confirm packet---*/
ftcon[5]=30URCE;
ttcon[6]=local{5];
send (ftcon); Jx---send FT confirm packet---*%/
if (_AL)
printf("\nunsuccessful sending FT confirm’};
for (;3) ( .
ftine(&t);std=t.time+t.millitn/1000.0;/*-5Tart counting time-*/
do -{
ttime(&t);ctd=t.time+t.millitn/1000.0;/%get Current time?*/
tine past = ctd-std;/*---wait for new packet---*/
it (time_past ) 2) {/*-can’t wait longer than 2 sec.-*/
printf ("\ncannot receive anaother packet in2 sec.');
send (disc);
fclose (fp); \
exit (EXIT_FAILURE);
}
}. while (‘pacred()) .
cpypac(packet,local);/*--copy received packet into local buffer--*/
resetpack();
if (local{4)==DISC) {/*---Is it the last packet---*/
sand (disc);
felose (fp};
exit (EXIT_SUCCESS);
}
furite (&local(9],1,local[8],tp);/*---vrite data into file---*/
)
)

for (33) {
printf (“\nPlease enter filename(and pathname)\n’);



}

send (dise);
fclose (fp);
exit (EXIT_FAILURE);

¥
3

} while [lpacred())
coypac(packet, local); I*copy receivad packet inte local buffe~t’
resetpack (); [t---reset packet ready flag---*/
it (locall4]==DISC) [*---Is it the last packet---*/
send (disc);
fclose (fp);
exit (EXIT_SUCCESS);
}
furite (&local[9].1,local{8],fp); [*---uyrite data into file---%/

for (;;)

}

printf ("\nPlease enter filename(and pathname)\n');
scanf ("%s",tername);

it (access(tername,0)) | [*---check for file's ex{stence---*/
printf ("\nthe file doesn't exist, Cancel or Retry(C/R)");
for (;;) 4 [¥---force him to ansver---%/

answer = toupper(getch());

switch (answer) {
case 'R': break;
case 'C': exit (EXIT_SUCCESS);
default : continue;

]

break;

} .

} else break;

fo = fopen (ternane,'rb");
printf ("\nplease Enter name of the person you want to mail to\n®);
scanf ("%s”,hubname);
meacpy (&emconf{14],hubnanme,?);
emconf[6]1=HUB;
enconf{8]-17;

handle

= fileno(fp);

size.li = filelength(handle);
enconf[11)=size.i[0];
enconf[12]=size.i[1]);
enconf[13)=size.i[2]);

total.b

= ceil((double)size.1i/247);

emconf[9] =ztotal.c[0];
enconf[10}=total.cf1]);

send (emconf); >
it (L) |
printf ("\nsending E-mail request failure."); J
exit (EXIT_FAILURE); ‘
}
ftime(&t);std=t.time+t.millitn/1000.0; [*-5Tart counting time-%/
do {
ftime(&t);ctd=t.time+t.nillitn/1000.0; . /*get Current time*/
time_past = ctd-std; /*---vait for new packet---*/
{f (time_pact ) 30) { /*-can’t wait longer than 30 sec.-*/

printf ("\ncannot receive confirm packet in 30 sec.”);
send (disc);

fclose (fp);

exit (EXIT_FAILURE);

%
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} exit (EXIT_FATLURE); {”
tor (;3) { /t---this loop is for sending packet until EOF---*/
for (genz0;qen{247;gentt) { /*---put data into the packet---*/
ttnon{gent9)=getc{fn);
it (ftnoalgen+9])==E0F) break;
}
ttnon[8)=gen+l;
send [ftnom);
it (ftnom{gen+9]==EOF) {/%---if it's the last packet,disconnect---*/
disc{6]=1ocalls];
send (disc);
break;
}
}

tclose(fp); [*---close tile---1]
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/*---Program for asking about files in the hub---*%/ -
finclude (stdlib.n)
Rinclude (stdin.h)
$include (mem.h)

$include “teran.h"
tinclude "network.h’

void main ()

{
void *buffer; Jt---buffar to store the information---*/
char locall256]; /*---local packet huffer---*/

[*---packet pattern of various---*/

char 1is[9] ={DC1,DC2,DC3,0C4,LIST,SNURCE,HUB,0,0};
char pemaill{91={DCt,0C2,0C3,DC4,PEM, SOURCE,HUB,0,0};
char dis[9] ={DC1,0C2,0C3,0C4,0ISC,SOURCE,HYUB,0,0};

|%---segment and-offset of far packet buffer---*/
unsigned int segment, offset;

void far *packet; [%¥---far pointer to the received packet---*/
int next = 0; Jt---int tell how much information we receive---*/
int gen; : [%---general variable---*/
|*----tige variable for compute timeout error----*/

struct timedb t;

long doudble std,ctd; e

float time_rast;

getpaccpy(ksegnent,&offset);/*get segment, offset of far packet buffer*/
packet = MK_FP (segment,offset);/*make far pointer to-far packet buffer*/
buffer = mall:s (3000);/%--allocate memmory for buffering information--*/
send (lis); [*---send "list® packet---*/
for (;:) (
/*--send poll E-mail packet to ask hub to give information packet-*/
send (pemaill;
ftime(&t);std=t.timest.nillitm/1000.0;/%--STart counting time--*/
do {
ftime (&t);ctd=t.time+t.millitn/1000.0;/*--get Current time--*/
time _past = ctd-std; Jt---wait for a packet---*/
if {time_past ) 3) (
printf ("\nl cannot wait any more.’);
free (buffer);/*---free allocated memory before exit---*/
exit (EXIT_FAILURE);/*-can’t wait longer than 3 sec.-*/

)
} white(!pacred()) Jr---tptrnntnnno Lo/
cpypac{packet,local);/*copy the arrived packet.to the local buffer*/
resetpack(); [%t---resat packet ready flag---*/

if (localls]!=n1IsC) |
pencpy(local,dbufferinext],local[8]);/*~save the information-*/

next+=local[8]; /*---intornation increase---*/
continue;/*---if the packet isn't "disc”,vait for the next---*/
}
send (dis); A AN R RN R LY

}

tor (genz0; geninext; gent+)
putchar (buffer[gen]);

free(buffer):



/*---Progran for asking Hub about WHO is working in the netvork---*/

finclude (stdlib.h)
8include (stdio.h)

$include {(mem.h)

tinclude “term.h’
ginclude “network.h’

void main ()

{
void *buffer; [t---buffer to store the inforsation---*/
¢har locall256]; J*---local packet buffer---*/

|*---packet pattern of various---*/

char who[9] ={DC1,DC2,DC3,DC4,WHO ,SOURCE,HUB,0,0};
. char pemail{9]={DC1,DC2,DC3,DC4,PEM, SOURCE,HUB,0,0};

char dis{9] =(pct,DC2,DC3,DC4,DISC, SOURCE,HUB,0,0};

|*---segment and offset of far packet buffer---*/
unsigned int seqment, offset;
void far *packet; [*---far pointer to the received oacket---*/

int next = 0; J*---int tell how much information ve receive---*/
int gen; /*---general variable---%*/

|*----time variable for compute timeout error----*/
struct timeb t; '

long double std,ctd;

float time_past;

getpaccepy (ksegment, koffset); /*get segment, offset of far packet “uffer*/
packet = MK_FP (segment,offset);/*make far pointer to far packet buffer*/
buffer = malloc (3000);/%--allocate memmory for buffering information--*/
send (who); J*---send "list® packet---*/
for (5:) {
J*--send poll E-mail packet to ask hub to give infornatien packet-*/
send {pemail);
frime(&t);std=t.timest.millitn/1000.0; /*--STart counting time--*/
do {
ftime (&t);ctd=t.timest.millitn/1000.0;/*--get Current time--*/
time_past = ctd-std; /*---yait for a packet---*%/
it {time_past ¥ 3) {
printf ("\nl cannot vait any more.");
fres [buffer); /*---free allocated memory before exit---*/
exit (EXIT_FAILURE): [*-can't wait longer than 3 sec.-*/
}
} while(tpacred()) LT EARTENRRPLY
cpypac(packet,local);/*copy the arrived packst to the local buffer*/
resetpack(); I*---reset packet ready flag---*/
it (locatls)r=DI5C) {
nemepy (local, &buffer[next],local[8));/*-save the information-*/
next+=localls]; [%---information increase---*/
continue;/*---if the packet isn’t "disc”,wait for the next---*/

}

send (dis); A AR SRS RN SN LY

}

for (gen=0; gen{next; gent+)
putchar (bufterlgen));

trea{buffer):



J*----Header file that definss important constant for usina in the natuark--*/
/*---define name to important ASCII character---*

fdefine ENG 5
fdéfine ACK 6
#define DCL1 17
Bdefine DC2 18
§define DC3 19
kdefine DC4 20

kdefine NAK 21
Bdefine HUB 16

/*---packet type---*/

fdefine Flcon 2 J*---File transfer confirn packet---*/
Bdefine FTnorm 3 /*---Nornal file transfer packet---*/
$define DISC 4 /t---Disconnect packet -e-t/
tdefine REGI 5 [t---Reqistration packet ---t/
fdefine ENCON 7 |*---E-nail confirp packet ---*/
tdefine EMnorm 8 /*---ordinary E-pail packet ---*/
fdefine PEN 9 /*---Poll E-pail packet ---%/
fdefine CHATcon 1t /*---Chat mode sanfirm packet---*/
gdefine WHO 13 Jt---Who('s in the network) packet---*/
fdefine LIST 14 J*---List packet ---t)
fdefine OFF 0 [*---0. OFF mode ---%/
fdetine FTre 1 J*---1. FT request mode ---4/
fdefine FT 2 [*---2. FT mode ---%/
Rdefine CHATre 10 Jt---3. chat request mode ---*/
fdefine CHAT 12 [*---4. chat mode ---%/
tdefine UNINT 5 /*---5. uninterruptable mode---*/
fdefine EN 6 J*---6. recelve E-nail mode ---*/
fdefine BROWSE 7 /*---7. Browsing mode ---t

Bdefine WAIT 8 J*---8. WAITing for a responge:;l *
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[*---This file contains prototype of the functions and constant
used in program "hubl.c"---*/

J*---detine communication port---*/
$define COMM2 Ox2F8
tdefine CNTLP 0x303

tdefine THPATH “d:\\’ [t---path name to create temporary file---*/
int receive (unsigned char *, unsigned char);

int send (unsigned char *, unsigned char);

void take_action (unsigned char *, unsignsd char);

void Emailre {unsigned char *, unsigned char);

void reslist (unsigned char *, unsigned char);

yeild resre (unsigned char *, unsigned char, int);
void rescon {unsigned char *, unsigned char, int);
void emcon (unsigned char *, unsigned char);

void reswho (unsigned char);

void Penail {unsigned char);

void set_comnm_var (void);

[*---variable for holding each terminal’s status---*/
[%---terminal status table---*/ :
[%---! username ! current mode ! previous mode | connection with |---*/
struct each_tern {
char user(40];
char fname[128];
int cst;
int pst;
FILE *fp;
Vi

union four {
char bytel4];
int word(2];
long int dword;
)i



[*----Program for hub. It calls a lot of funtions in file HUB _SUP.C---*/
[*----define 8255 port a, b, ¢, & control port---*%/

tdefine PORTA 0x300

$define PORTB 0x301

fdefine PORTC 0x302

/*----standard include file---*/
$include (stdio.h)
Binclude {(string.h)

[*----home made include file----*/
tinclude *hub.h'
finclude “network.h’

[re-e-- 6lobal variable ------- *
]*---buffer for backup packet of each terminal.----*/

unsigned char bakpak([16}[256]; )

int time_re_nak(1¢])={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0};
/*---pointer to disconnect packet---%/

unsigned char disc[256) = {DC1,DC2,0C3,DC4,DISC,HUB);

/*---variable for holding each terminal’s status---*/
struct each_tern term[16}; ~

vold main ()

union four a;

[%*---buffer that stores just received packet---*/
unsigned char rebuf[256);

[2---- win=terainal number that wins competition in each loop.----- t/ -
unsigned char winj; -
int gentl, gen?; . [*---general variable---%/

[' ------ ending all declarations of evary variable in the program------- t/

/l _____________________________________________________________________ l/
for (gen1=0; genl (16; ‘gent +4) { /*----assign initial value----- */

strepy (term{gent).user, “\0");
tern{gent).cst = 0;
tern{gent].pst = 0;

}
set_coom_var (); [*---set communication variable---%/
for (;;) { Jr----- main loop is here----- t/
asa |
mov dx,CNTLP
mov al,0fh
out dx,al Jt---reset 8255 port A & B---*/
mov al,8Fh
out dx,al [EEEEPREE let in ENQ-vveeeuen t/
mov dx,PORTA Jreee-- detect a terminal----- */
in ax,dx [*11tthis instruction may cause errort!t?/
mov a.byte{0],al
mov a.byte{1],ah
}

for (geni=0; genl{16; genl++)  [*---report the detected terminals--*/
it ( !(la.word[0]))(gent+1)) & OxFFFE) )
printf ("\nTerminal ¥d get the connéction.®, genltl);
win = {char) genl;



asn { .
mov dx , CNTLP [t---select the terminal---%/
mov al , win
and al , 80h [*---leave the MSB set---*/ .
out dx , al
}

if (receive (rebuf, win)) continue;/*if can’t receive, detect nev terminal*/
if (ternluin).cst==0FF) {

send (disc, win);

continue;
} /*if the terminal=off, ignore ths packet and detect ney terminal*/
take_action (rebuf, win);

}

void take_action (unsigned char *buf, unsigned char win)

{

unsigned char whopac[256];

it (but[6)==16)

switeh (buf[4]) (/*if the packet was sent to hub,do the following command*/

' case NAK : send (bakpak[win], win);
break;
case EM : Emailre(buf, win);
break;
case DISC : if (termlvin].cst==EN)
fclose (term{win).fp);/*--if transfering a file, stop it.-
if (tern{win).cst==WAIT){/*--if finish receiving the response, de
tclose (termlwin].fp);
unlink (teralwin).fname);
}
teralvin].cst=tern(win).pst; [*-reset to prevoius status-*/
break;
case REGI  : if {buf[39]=="0") teralvin).cst=0FF;
it (buf(39)=="C") ternlwin).cst =2
tera[win]).cst=BROUSE;
break;
case PEN : Pemail (win);
break;
case WHO : resvho (win);
break;
case LIST : reslist [buf, win);
break;
case FTnorm : furite(&buf(9],1,buf(8),tern[vin].fp);
break;
case EMCON : emcon (buf);
break;
case FTnorm : furite (&buf[9]),1,8but(8},ternlvin].fp;
break;
default : printf ("\nbug");
break;
} t
else
switch (buf[4]) {/*if the packet wasn’'t sent to hub, execute one of the follouing command*/
case DISC  : term[winl.cst = teralwin].pst;
it ( (term[buf[6]].csti2) !=BROWSE)
send (buf, buf(6]);
braak;
case FTre : resre (buf, win, FTre);



case CHATre

case FTzon

case CHATcon:

case Flnora :

case CHAT

default

break;

: resre (buf, win, CHATre);

break;

: rescon (buf, win, Flcon);

break;

rescon [buf, win, CHATcon);
break;

send ( buf, buf(6]);
break;

: send [ buf, buf{6]);

break;

: printf ("\nbug');

break;

-’)l

e
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