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)

system RUDPSYS

[*Packet structure definition*/

NEWTYPE Packet STRUCT
seq Integer,

payload Integer;
ENDNEWTYPE;

SIGNAL N\

/* Application Signals */
CONN, CLOSE, ERR(Integer), SEND(Integer), RECEIVED(Integer),

/* Control Signals */
Lose, Duplicate,

/* Communication Signals */
DATA(Packet), DATA_ACK(Integer), SYN(Integer), SYN_ACK(Integer),
FIN, FIN_ACK;

/* Signal list */

SIGNALLIST sender_env = ERR;

SIGNALLIST env_sender= CONN, SEND, CLOSE;
SIGNALLIST receiver_env = RECEIVED;

SIGNALLIST env_channel = Lose, Duplicate;

SIGNALLIST channel_sender = DATA_ACK, SYN_ACK, FIN_ACK;
SIGNALLIST sender_channel = DATA, SYN, FIN;

SIGNALLIST channel_receiver = DATA, SYN, FIN;

SIGNALLIST receiver_channel = DATA_ACK, SYN_ACK, FIN_ACK;

/* Buffer for sender, 4 positions for testing [* Buffer for receiver, 2 positions for testing. B

The size of buffer can be changed later *

syntype index1 = Integer
constants 0:3
endsyntype;

NEWTYPE
Bufferl array(index1, Packet)
ENDNEWTYPE;

The size of buffer can be changed later */

syntype index2 = Integer
constants 0:1
endsyntype;

NEWTYPE
Buffer2 array(index2, Packet)
ENDNEWTYPE;
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Torocess <<block SenderBlock>> Main 1(6)

L N DCL \N
i i init Integer,

/* Keep alive threshold */
limit Integer,

/* Buffer parameters */
head Integer,
tail Integer,
< > bufsize Integer,
[* Buffer status */
Full Boolean,
Empty Boolean;

, Timer SYN_Timer;

Closed DCL
timeout duration:=3,

/* keep alive count for
SYN */

syn_count Integer;
CONN < = 2

init:=0;
head:=0;
""""""""" 1 tail:=0;
Parameter Initialization |- - - - -1 bufsize:=4; Fmmm————————
! Full:=false; " : .
__________________ - Empty:=true; <________-:Other Signals
limit:=5; -

SYN(init)> ' Closed ’

set(now+timeout, SYN_Timer);
syn_count:=0;

( Wait_SYN '




Torocess <<block SenderBlock>> Main

DCL
ack Integer,
nextseq Integer;

' Wait_SYN '

SYN_Tim<

SYN_ACK(ack)<

syn_count:=(syn_count+1);

reset(SYN_Timer);
nextseq:=(ack+1);
TimerSet:=false;

Timer expiration overi

the threshold. ===

X true :
: Syn_count>limi
Connection close. |
J

‘ Closed '

false

SYN(init) >

syn_count:=0;

‘ Established '

reset(SYN_Timer);

set(now+timeout, SYN_Timer);

( Wait_SYN ’

2(6)




Torocess <<block SenderBlock>> Main 3(6)

r======== =™
: Ly DCL N
| i pkt Packet,
R ! Established data Integer,
TimerSet Boolean,
/* Buffer */
sendbuf Bufferl;
__________________ -
1
Data from Environment}-—-————————__ SEND(data) /* Timer */
___________________ l Timer Data_Timer;

DCL
time duration:=3,

true
Full /* Keep alive count
for DATA */

timecount Integer;
false

via S2E pkt!payload:=data;
sendbuf(tail):=pkt;
tail:=(tail+1);
tail:=(tail mod bufsize);
Empty:=false;

Established nextseq:=(nextseq+1);

"""""""" a1 false
Buffer status check - - - - - <"tail=hea

ERR(data)> pktlseq:=nextseq;

true

Full:=true

DATA(pkt)
via S2C

Timer only sets fori . true
the first packetin r------- imerSet
the buffer 1

false

reset(Data_Timer);
set(now+time, Data_Timer);
TimerSet:=true;
timecount:=0;

SR\ AN—

' Established ’




Torocess <<block SenderBlock>> Main

r======== Y

1 I\

] '-AI

I

R j J;

‘ Established ’

_______________ -
Acknowledgement; DATA_ACK(ac
from Receiver T —
_______________ J

false

true

Full:=false

head:=(head+1);
head:=(head mod bufsize);

false
ead=tai

sendbuf(held)!seﬁk\

true false

Out of order 1

A
acknowledgementr------ sendbuf(head)!se}
check | false

Empty:=true;
reset(Data_Timer);
TimerSet:=false;

reset(Data_Timer);
set(now+time, Data_Timer);
TimerSet:=true;

timecount:=0

S\ " AN—

‘ Established ’

true

head:=(head+1);

head:=(head

mod bufsize);

4(6)




Torocess <<block SenderBlock>> Main

‘ Established ’
Data_Tim<

timecount:=(timecount+1)

true
timecount>limit

false

pkt:=sendbuf(head) ' Closed }
DATA(pkt)
via S2C

reset(Data_Timer);
set(now+time, Data_Timer);
TimerSet:=true;

‘ Established ’

iNetwork is down,

-------1indicated by timer
|expire.
Close conection

1
1
L
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Torocess <<block SenderBlock>> Main

‘ Established ’
CLOSE <
FIN >

6(6)

Timer FIN_Timer;

DCL
expire duration:=3,

/* Keep alive count
for FIN */
fin_count Integer;

set(now+expire, FIN_Timer);

fin_count:=0;

‘ Wait_FIN

FIN_Time

fin_count:=(fin_count+1)

FIN_ACK

in_count>limi

reset(FIN_Timer);
fin_count:=0;

true

false

AN >

reset(FIN_Timer);
set(now+expire, FIN_Time

r;

‘ Wait_FIN '

S \ AN—

' Closed ’
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11
process <<block ReceiverBlock>> Main

Li

)

ten '
SYN(seq) <
SYN_ACK(seq)

via R2C

expect:=(seq+1);
head:=0; fmmm————————
tail:=0; | Parameter
Full:=false: |~ nitialization
Empty:=true; Lommmmm -
bufsize:=2;

' Established ’

' Established ’

DCL N\

/* Sequence number */
seq Integer,
expect Integer,

/* Buffer parameters */
head Integer,

tail Integer,

bufsize Integer,

/* Buffer status */
Full Boolean,

Empty Boolean;

SYN_ACK(seq)
via R2C

. \ ”A—

' Established ’

1If there are other SYN

----packets arriving after

ithe first SYN,

i Receiver will reply by
1sending SYN_ACK, for
Ireliability purpose

1(5)
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process <<block ReceiverBlock>> Main

‘ Established

]

DATA(pkt

2\

true

___________ |

Operate on | ;

valid packet~="=""" ReceiverAck
___________ }

___________________ -
Save valid "out of order"|

/

@%xpec
<u|l

pkt!seq=expec

v

false

false

1 full status, drop pkt and

i Invalid

DCL

pkt Packet,
ack Integer,
data Integer,

/* Buffer */
recvbuf Buffer2;

pkt or buffer in

i send back latest received
acknowledgement.

1
1
e

true

true

false

packet in receive buffer 77T 77T @
___________________ N

ack:=(expect-1);

via R2C

DATA_ACK(ack)>

— N

VA

‘ Established ’

2(3)
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process <<block ReceiverBlock>> Main

ReceiverBuf

true

temp:=head

|

true

3(5)

DCL
temp Integer;

Eduplicate found

recvbuf(temp)!seq=pkt!seq

false

temp:=(temp+1);
temp:=(temp mod bufsize);

false
temp=tai

true
____________________ - recvbufi(tail):=pkt;
Check through the buffer, ! tail:=tail+1;
no duplicate found, insert F--mmm oo tail:=(tail mod bufsize);
the out of order pkt in the ! Empty:=false;
receiver buffer !

false

Full:=true;

ack:=(expect-1);

DATA_ACK (ack)
via R2C

‘ Established ’

-=-----=--=drop this pkt
land send ack

ack:=(expect-1);

DATA_ACK(ack)
via R2C

‘ Established '
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process <<block ReceiverBlock>> Main

____________________ -
Buffer checking, followed
by buffer operations. ]

data:=pkt!payload

RECEIVED(data)
via R2E

true

DCL
tmp Integer;

tmp:=(expect+1);

data:=recvbuf(head)!payload;

RECEIVED(data)
via R2E

expect:=tmp;
head:=(head+1);
head:=(head mod bufsize);

true
ead=tai

true /
cvbuf(head)!seq=tm

false

tmp:=(tmp+1);

Empty:=true;
ack:=expect;

DATA_ACK (ack)
via R2C

false

expect:=(expect+1);

L

' Established ’

ack:=expect;

DATA_ACK(ack)
via R2C

expect:=(expect+1);

‘ Established ’

4(5)
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process <<block ReceiverBlock>> Main

‘Established ' Listen ’

]

1In case the FIN_ACK
FIN FIN -—----------is |ost, Sender will
i retransmit FIN.
| Receiver should handle
1this case.
FIN_ACK FIN_ACK
via R2C via R2C

Listen ' Listen ’

5(5)
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l|c;rocess <<block ChannelBlock>> Main 1(5)

! A DCL

I I [* Control signal status */

b oo j LoseNext Boolean,
DupNext Boolean;

.

Listen

Lose < Duplicate <

LoseNext:=true DupNext:=true

‘ Listen ’




l|c;rocess <<block ChannelBlock>> Main

{Flag definitions:

1

11-SYN

12 - SYN_ACK
'3 - FIN

14 - FIN_ACK
I5 - DATA

16 — DATA_ACK

2(5)

DCL

init Integer,
pkt Packet,
flag Integer;

SYN(init) <

flag:=1

AN <

flag:=3

DATA(pkt)<

flag:=5

XK
SenderToReceiver




| =
1 I\
1 Ly
1 1
1 1
| EE P |}
SenderToReceiver
false false
flag=1 flag=3
true true
oseNext @%
true true
false false
SYN(init) _ EIN _
via C2R > LoseNext:=falsp via C2R > LoseNext:=fals
false false

l|c;rocess <<block ChannelBlock>> Main

3(5)

{ Flag definitions:

1

'1-SYN

12 - SYN_ACK
'3 - FIN

14 - FIN_ACK
I5 - DATA

16 — DATA_ACK

oseNex

true
false

11

14

via C2R

DATA(pkt)> LloseNext:=fals

Dup@

true

Dup@

true

DupNext:=fals¢ DupNext:=fals¢

false

Dup@

true

DupNext:=fals¢

‘ Listen ’




l|c;rocess <<block ChannelBlock>> Main

________ N DCL
Ly
I syn_ack Integer,
__________ ] ack Integer;

{Flag definitions:

1

11-SYN

12 - SYN_ACK
'3 - FIN

14 - FIN_ACK

I5 - DATA -
16 — DATA_ACK ISten
}

1

SYN_ACK(syn_ack) < FIN_ACK < DATA_ACK(ack) <

flag:=2 flag:=4 flag:=6

K

ReceiverToSender

4(5)




l|c;rocess <<block ChannelBlock>> Main 5(5)

r======== =™

1 I\

I Ly

1 1

1 1

Lommm - ) (= o e
:Flag definitions:
[}
11 - SYN
12 - SYN_ACK

A } -
ReceiverToSender '3 - FIN
14 - FIN_ACK
15 - DATA
16 — DATA_ACK
1
[
false false (A
flag=2 flag=4 -———---dflag==
R
true true
@Next @% @Nex
true true true
false false false

11
14

SYN_ACK(syn_a " FIN_ACK . DATA_ACRYack) —
via C2S > LoseNext:=falsp via 25 > LoseNext:=fals| via C2S § loseNext:=fals

false false false
DupNext DupNext DupNext

true true true

DupNext:=fals¢ DupNext:=fals¢ DupNExt:=fals¢

‘ Listen ’




