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system slacp_protocol

SIGNAL N\
Open_Channel_Request,Open_Channel_Confirm,0Open_Channel_Falil,
Open_Request(t_Open_Request_paramframe),Open_Confirm(t_Open_Confirm_paramframe),
Close_Channel_Request,Close_Channel_Confirm,Close_Channel_Fall,
FIN(t_FINframe),FINACK(t_FINACKframe),

Send_Packet_Request, Send_Packet_Confirm,
Flow_Continue,Packet_Loss_Notification,Nothing_to_send(t_nothingtosendframe),
Packet_Receive,DataFrame(t_slacp_frame),FEC_Data(t_FEC_Dataframe),ACK(t_ACKframe),
FEC_ACK(t_FEC_ACKframe),Sender_FEC_Redundancy(t_FEC_Redundancyframe),
Receiver_FEC_Redundancy(t_FEC_Redundancyframe),BufferAvailable,
BufferAvail,No_MacBuf,No_MBuf,Send_Packet_Dropped,Send_Packet_Quench,
RXMTPKT_LOSS(integer), Channel_Closing, Channel_Closed;

[* data packet */
B syntype indexsort = integer
constants 0:6
endsyntype;
newtype data_pkt array (indexsort,integer)
endnewtype;

/* slacp frame*/

newtype t_slacp_frame struct
frame_type integer;
frame_seq_no integer ;
frame_length integer;

ip_pkt data_pkt;

1(3)

endnewtype t_slacp_frame; /* Queue of slacp frames */

endnewtype;

newtype t_slacp_queue array(integer,t_slacp_

frame)

newtype t_FEC_Dataframe struct
frame_type integer;
FEC_block_no integer;
FEC_seq_no integer;

Data t_slacp_frame;

endnewtype;

newtype t_nothingtosendframe struct
frame_type integer;

frame_seq_no integer;

endnewtype;

newtype t_FEC_Redundancyframe structh
frame_type integer;

FEC_rframe_count integer;
Sender_Redundancy boolean;
FEC_block_no integer;

FEC_seq_no integer;

redundant_data t_slacp_frame;
endnewtype;




)

system slacp_protocol
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newtype t_sack_block struct

hole boolean;

seq_no integer;

endnewtype;

newtype t_sacks array(integer,t_sack_block);
endnewtype;

newtype t_fsack_block struct

hole boolean;

seq_no integer;

endnewtype;

newtype t_fsacks array(integer,t_fsack_block);
endnewtype;

newtype t_ACKframe struct[\
frametype integer;
Cum_seq_no integer;
holes_exist boolean;

sacks t_sacks;

endnewtype;

newtype t FEC_ACKframe structh
frametype integer;

fec_block_no integer;

fec_seq_no integer;

holes_exist boolean;

fsacks t_fsacks;

endnewtype;

newtype t_Open_Request_paramframe struct
seq_no integer;

parameter integer;

endnewtype;

newtype t_FINframe struct
seq_no integer;

ACKset boolean;
endnewtype;

newtype t_Open_Confirm_paramframe struct
seq_no integer;

parameter integer;

endnewtype;

newtype t_FINACKframe struct
seq_no integer;
endnewtype;







)

C2

system slacp_protocol
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Packet_generator

! Open_Channel_Request,
Close_Channel_Request

72

C17 Cl

C18

/]

[Send_Packet_Re

_Open_ChanneI_Confirm,

Close_Channel_Confirm,
Open_Channel_Fail,
Close_Channel_Fail

quest]

ISend_Packet_Confirm,
ISend_Packet_Dropped,
ISend_Packet_Quench

C3

Z

Flow_Continue,
Packet_Loss_Notification

—_

slacp_sender

Ci4

Z

Packet_Receive
Channel_Closing,
Channel_Closed

slacp_receiver

7
C20 C6 /\{Buﬁerﬁvailable]
C19 foren koel 5
Open_{onfifrmy Cc8
Open_Request, FINACK
FIN L [Re eiver_FEC_Req( undancy]
C4
|[FEC Data, C
N DataFrame Sender_FEC_Redundancy,
Nothing_ to EendY|RXMTPKT LOS3 Nac Fec ac %_ MacBuf]
Mac_Layer
34 ACK,FEC_ACK
c21 Cc22 I _ACK]
Open_Request, Oper]_Corfirm, C15
FIN \ FINACK C12C13
BlfferAvai
C10 11 [ ] No_MBuf]
DptaFrpme, FEC_Data, [Receiver_FE _Rpdundanty,
Npthing_to_Send Sender_FEC‘“Redunfiancy, 16
LRXMTPKT_LO< S .

40




block slacp_sender 1(2)

SIGNAL
S_Open_Request(t_Open_Request_paramframe),
SC_Open_Confirm(t_Open_Confirm_paramframe),
S_FEC_Data(t_slacp_frame),

SC_ACK(t_ACKframe),
SC_RXMTPKT_LOSS(t_slacp_frame),BufAvail,NoBuf,
S_FIN(t_FINframe),SC_FINACK(t_FINACKframe);







folock slacp_sender

C1

[Send_Packet_Request]

co R2

_Send_Packet_Confirm,
Send_Packet_Dropped, R3

C3 Send Packet Quench

J

-Flow_Continue,
Packet_Loss_Notificatio 4

C4
DataFrame,
Nothing_to_send R14
C11 fOpen_Channel Request, |
Close_Channel_Request
R1
C18
Open_Channel_Confirm,
Close_Channel_Confirm,
Open_Channel_Fail,
Close_Channel_Fail
R5
C5 k
FEC_Data,
Sender_FEC_Redundancy,
RXMTPKT_LOSS R6
C6 [ eceiver_FEC_Redundan
R7
Cc7
IACK,
FEC_ACK R18
Cl%k
Open_RequesR-‘j_g \
FIN
Cc2

2(2)

R10

slacpsender(1,1)

BufferAvaiIabIe]

R11

[S_Open_Reque st?S

- 1
R1 SC_Ogen_Confir

SC_FINACK
- [S_FEC_D \(a

$C_ACK,
C_RXMTPKT_LPSS

R12 |R13
R9 BquvaiI] [NOBUf]

R16

S_FIN

Open_Conflrm,_
FINACK

sendercontrol(1,1)

25

No_MacBuf]

C8

C9



8
process slacpsender

dcl slacp_frame t_slacp_frame;
dcl ACKframe t_ACKframe;

dcl ntframe t_nothingtosendframe;
dcl Open_Requestframe t_Open_Request_paramframe;
dcl Open_Confirmframe t_Open_Confirm_paramframe;
dcl FINframe t_FINframe;

dcl FINACKframe t_FINACKframe;

/* slacp queue variables */ N
dcl slacp_Buf t_slacp_queue;

[* queue_front first unacknowledged*/

[* queue_next_to_xmit next frame to send out*/
/*queue_tail next frame to enqueue */

dcl slacp_queue_front integer:=0;

dcl slacp_queue_next_to_xmit integer:= 0;

dcl slacp_queue_tail integer:=-0;

Synonym HighWaterMark integer = 80;
Synonym LowWaterMark integer = 60;
Synonym Max_Buf integer = 100;
Synonym Max_slacpqueue_size integer=10;
Synonym DATA integer = 0;

Synonym Max_seq_no integer=65536;
dcl Send_pending integer:=0;

dcl AllframesACKed boolean:=false;
dcl MacBuf_free boolean:=true;

dcl Buf_Len integer:=0;

dcl Frame_Len integer :=10;

dcl seq_counter integer:=0;

dcl hardstop_on boolean :=false;

dcl quenchperiod_on boolean:=false;
dcl window integer :=0;

Synonym Max_window integer=10;

dcl FIN_timeout duration:=1

Timer FIN_Timer; Iﬁ
5

newtype sbh_entry struct
seq_no integer;
retransmitted boolean;
frame_address integer;
endnewtype;

newtype scoreboard array (integer,sb_entry)
endnewtype;

]

dcl sb scoreboard; N\
dcl sb_begin integer:=0;

dcl sb_end integer:=0;

dcl sb_unacked integer :=0;

dcl deque_no integer:=0;

dcl sack_index integer:=0;

synonym Max_sb_size integer=21;
synonym Max_sacks integer=21,;
dcl current_sb_size integer:=0;

Timer Connect_Timer;

dcl connect_timeout duration:=3;

dcl retransmit_counter integer:=0;
Synonym Max_retransmit integer =20;

dcl closechannel_on boolean :=false;
dcl close_delay duration :=5;

Timer Close_Timer;

dcl close_sent_up boolean:=false;

1(13)




8
process slacpsender

set{now+connect_timeout,Connect_Timer)

annel_Request

S_Open_Reguest(Open_Requestframe)

Wait_Open

SC_Openénfirm(Open_Confirmfrarr €onnect_Kmer

ansmi _retransmit
<Open_Ch<mneI_Con i

e

S _Open_Rety

retransmit_colinter:=retransinit_counter+1;
set(now+connect_timeout,Connect_Timer);

Open_Channel_Fail

‘ idle ’ ' Wait_Open ’

est(Open_Requestframe)

rese¢t(Connect_Timer)

‘ connected '




(13)




8
process slacpsender

‘ connected ’

3(13)

ket Request

SC_ACK(é(fr
AC @ved

ame)

RXM@OSS

close
true
Wait_Close
SendP quest
Close_Ch

annel_Request

clos¢channel_on:3

true;

Clo@nel

SC_RXM%T_LOSS(SIan_framEBuﬁerAva{ble No_MaCB<

MacBuf_free:=trumMacBuf_free:=fa|se

BufAvail NoBuf >
Frading ‘ connected ’
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process slacpsender
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Buf_Len*10+Frame_Len<=Max_Buf-1

< Send_Packet_Dropped

hardstop_on:=true

L

' connected ’

HighWaterMark <Buf_Len*10+Frame_Len

frue

<Send_Packet_Quenc h

duenchperiod_on:=tru

4%

< Send_Packet_Confirm

slacp_framelframe_type:=DATA,
slacp_frame!frame_seq_no:=seq_counter;
slacp_frame!frame_length:=10;
/* assumes IP pkt of constant length*/
slacp_Buf(slacp_queue_tail):=slacp_frame

sb(sb_end)!seq_no:= seq_counter;
sb(sb_end)!retransmitted:= false;
sb(sb_end)!frame_address:=slacp_queue_talil;

seq_counter:=(seq_counter+1) mod Max_seq_no;
slacp_queue_tail:= slacp_queue_tail+1;
sb_end:=(sb_end+1)mod Max_sb_size:

true
> slacp_queue_tail =Max_slacpqueue_size-1

slacp_queue_tail:=0 false

Buf_Len:= Buf_Len+1
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process slacpsender

windgw<Max_Wis

false

MacBuf_fres

false

true

true

slacp_frame:=slacp_Buf(slacp_queue_next_to_xmit);
qlacp_queue_next_to_xmit:=slacp_queue_next_to_xmit+1;

send_pending:=send_pending+1

false

true

‘ connected '

5(13)

slacp_queue_next_to_xmit=Max_slacpqueue_size-1

slacp_[queue_next_to_xmit:=0

via C4

wihdow:=window|

v

‘ connected ’

DataFram¢§acp_frame)
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process slacpsender

AC @ved

sb_(

nacked:=sb_HQ

true
egin

false

sb(sb_begin)!seq_no

sb_begin:=(s
deq

false

[ begin +1)mod
P no:=deque_|

true

5b_size;

deque_no:=sb |

}

}

false

6(13)

ACKframe!holes_exist

ACKframe!Cum_seq_no= sb(sb_end-1)!s

true

Allfr

amesACKed:=true;

true

deque_ 0:=sb_end-sb_begin;
shl _begin:=sb_end;

sh)

Deq @: mes|

e

slac@tatus

1

slacp_queue_front:=slacp_qu

eue_front+1

false i

>_

slacp_queue_front=Max_slacpqueue_size-1

true

slacp_queue_front:=Q

Buf| Len:=Buf_Len-1;

wirl

dow:=windowf-1;

dequp_no:=deque_|no-1

I




|Sorocess slacpsender 7(13)

r======== Y
1 I\
I Ly
1 1
1 1
e }
trpe
Clog nel
false
Buf_Len*10+Frame_len<Max_Buf-1
true
\m true
— N hatdstop_on=tie
‘ connected ’
false hardstop_on:=false

false

true ‘ connected ' ‘ connected ’

false

HighWaterMark>Buf_Len*10+Frame_Len

LowWaterMark>BUyf _Len*10+Frame_Len {

true

quenchperiod_on:Hfalse

{ Flow_Confinue
SN VRN y ‘ connected '
‘ connected ' connected
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process slacpsender

sack_index:=(

ACKframe!Cum_seq_no=sh(sb_begin)!seq_no |-

sb_begin:=(g
deq

<

[ begin +1)mod
b no:=deque_|

true

false

Max_sb_size;

nho+1;
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true

Urrent_sb

false

| size:=sb_end

sb_end+Max_|

sb_size-sb_begin

ACKframe!Cum_seq_no=ACKframe!sacks(sack_index)!seq_no

sack_index:=

S




8
process slacpsender

true

9(13)

frame!sacks(sack_index)'hole=true

false
sack_index:=(pack_index+1) rhod Max_sacks;
current_sp [size:=current|sb_size-1;

fdlse

sb|unacked:=(sb_unacked+1)mod Max_sb_gize

ACKframel!sacks(sack_index)!seq_no=sb(

sb(sb_unacked)!retransmitted=false

slacp_frame:=slacp_Buf(sb(sb_unacked)!frame_addrgss);
sb(sb_unacked)!retransmitted:=true;

S_FEC_Datg(slacp_frame)

sb {unacked:=(sb_unacked+1)mod Max_sb_sjze;
s@ck_index:=(sack_index+1) mod Max_sacKs;

sb_unacked=sb_end




8
process slacpsender

Packet_Ld

ss_Notification

slacp_queue_front:=slacp_queue_front+1

trie

slacp_queue_front=Max_slacpqueue_size-1

false

slacp_queue_front:=Q

Buf| Len:=Buf_Len-1;
window:=window}-1;

slac@tatus

10(13)
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process slacpsender
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________ Y
I\
Ly
[}
j
N
‘ connected '
ramesAC
true
false
o T3k .
slacp_frame:=slacp_BUf(slacp_queue_next_to_xkmit);
clo annel_onstrue P "l
> ( glacp_queue_next_to_xmit:=slacp_queue_next_to| xmit+1;
rue
false
true
slacp_qugue_next_to_xmit=Max_slacpqueue_size-1
false

Nothing_to send(ntframg)
via C4

%

q

D

glacp_queue_next_to_xmit:=
' connected ’

N VN

‘ connected ’

ClogeChannel

Iﬁ

via C4

DataFrame(sl

Send_pen
wir]

ding:=Send_p
dow:=window

acp_fra%

ending-1;

+1;




8
process slacpsender

Clo

true

nel

enid_pendings0

Fral ding

— N7 slacp_framelframe_type:=DATA,;
Wait Close slacp_framelframe_seq_no:=seq_cou
— slacp_frame!frame_length:=0;

nter;

true

true

DataFrame(slacp_fram
via C4

set(now+close_delay,Cldse_Timer)

retransmit_co nter:zretrananit_counte'

‘ Wait_Close '

false < Close_Ch
uf_free=

false

retransmit@w

annel_Fail

reset(Close_Tim

RN

' Wait_Close ’

12
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8
process slacpsender

‘ Wait_Close ’

13(13)

No_MacB<

BufferAvaiable

SC_ACK(KXCKframe)

M4cBuf_free:=fal M

acBuf_free:=trlie

false

L ]
N>

' Wait_Close ’

~ sent_up>jrue

CIose_Tim<

SC_RXM%T_LOSS(SlaC{

P

|-

true

ACKframe!Cum_seq_no= seq_counte

true
Close_Channgl_Confirm
cloge_sent_up:=true
ACK_recelved Clo nel RXMTPKT_LOSS
FINframe!ACKset:Sfalse;
reget(Close_Timer);
set(now+HIN_Timeout.FIN_Timer);
S_FIN(FINframe)
ait_FINAC
SC_FINAQK(FINACKframe No_MacB

FINflame!ACKset:3
rgset(FIN_Time

true;

);

=

eset(FIN_Timer)

FIN_Time

SC_ACK(@frame,

idle

SC_ACK(&CKframe)

MacBuf_free:=fa

k

BufferAvai@able

MacBuf_free:=tr

>

(V\_/ait_FI NAC%’ ‘ Wait_Close '




8
process sendercontrol

dcl k integer:=0;

dcl i integer:=0;

dcl fec_timeout duration:=2;

timer FEC_Timer;

Synonym Code_Dimension integer=2;
Synonym FECDATA integer =2;

dcl ACKframe t_ACKframe;

dcl slacp_frame t_slacp_frame;

dcl FEC_Dataframe t FEC_Dataframe;

dcl FEC_ACKframe t_FEC_ACKframe;

dcl FEC_Rframe t_FEC_Redundancyframe;
dcl FINframe t_FINframe;

dcl FINACKframe t_FINACKframe;

dcl fec_sb fec_scoreboard; B
dcl fec_sb_begin integer:=0;

dcl fec_sb_end integer:=0;

dcl fec_seq_counter integer :=0;

dcl fec_block_counter integer:=0;

dcl fsack_index integer:=0;

synonym Max_fec_sb_size integer=5;
synonym Max_fsacks integer=5;
synonym Max_fec_block_no integer=256;
dcl Send_pending integer:=0;

dcl MacBuf_free boolean:= true;

dcl cwindow integer:=0;

Synonym Max_cwindow integer=2;

1(8)

newtype fec_sb_entry struct
block_no integer;

seq_no integer;
retransmitted boolean;
frame t_slacp_frame ;
endnewtype;

newtype fec_scoreboard array (integer,fec_sb_entry)
endnewtype;

newtype t_SControlframe choice
at FEC_Dataframe;
b t_FEC_Redundancyframe;
endnewtype;

* Queue of Controlframes */ \

newtype t_Control_queue array(integer,t_SControlframe
endnewtype;

dcl Open_Requestframe t_Open_Request_paramframe;
dcl Open_Confirmframe t_Open_Confirm_paramframe;

[* Control_queue variables */
dcl SControl_Buf t_Control_queue;

dcl SControl_gfront integer:=0;

dcl SControl_gtail integer :=0;

dcl SControlframe t_SControlframe;
Synonym Max_ControlBuf integer=30;

endnewtype;
dcl FEC_RBlock t_FEC_Rblock;
dcl Rblock_index integer :=0;

newtype t_ FEC_Rblock array(integer,t FEC_Redundancyframe)




8
process sendercontrol

ad

idle

S_Open_%uest(Open_Requestframe)

Open_Request(Open_Requestframe)

)

Open_

Co@(Open_Confirmframe)

SC_Open_Cynfirm(Open_Confirmframe)

HEIC_ACKframelfsacks(fsack_index)!hole:=false;
fsack_index:= fsack index+1;

true

false

sack_index:=(

' connected ’

fsack index<Max_fsacks
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process sendercontrol

‘ connected ’

S_FEC_Dd4ta(slacp_frame)

true

set(now+fec_t
FEC_Tim

me
er)

put,

FINACK(FNACKframe)

INACKframe)

' connected ’

ACK(ACK‘éne) FEC_ACK<EC_ACKfra‘ne)

FEC_Tim< SC_ACK(A>f

send_f@ndan@( connected ’

re

FIN(FINframd)

set(FEC_Timgr);

L

‘ connected '

ame) Receiver_éc_Redunde

ECAC ‘ connected '

BufAvail %

MacBuUf_free:=trhie

Frading

NoBuf

MacBuf_free:=fa

‘ connected ’

se

3(8)

incy(FEC_Rframe




8
process sendercontrol 4(8)

Fem—————— A seng glata
Ly
1

FEC_Dataframelframe_type:=FECDATA,;
FEC [Dataframe!FEC_block_no:= fec_block_cotinter;
FEC_Dataframe!FEC_seq_no:=fec_seq_counter;
FEC_Dataframe!Data:=slacp_frame;

fec_sb(fec_sb_end)!seq_no:= fec_seq_counter;
fec_sb(fec_sb_end)!block_no:= fec_block_counter;
fec_sb(fec_sb_end)!retransmitted:= false;
fec_sb(fec_sb_end)!frame:=slacp_frame;

FEC_Rblock(Rblock_index)!FEC_block_no:=fec_block_counter
FEC_Rblock(Rblock_index)!FEC_seq_no:=fec_seq_counter;
FEC_Rblock(Rblock_index)!redundant_data:=slacp_frame;
Rblock_index:=Rblock_index+1;

fec_seq_counter:=fec_seq_counter+1;
fec_sb_end:=(fec_sb_end+1)mod Max_fec_sb_size;
k:=k+1;

false

cwindgw<Max_cWwgndow

SControlframe!a:=FEC_Dataframe; true
SControl_Buf(SControl_gtail):=SControlframe;
SControl_gtail:= (SControl_gtail+1) mod Max_ControlBuf
Send_pending:=Send_pending+1;

L

connected
false
M uf free=
true

SControlframela:=FEC_Dataframe;

SControl_Buf(SControl_gtail):=SControlframe;
SControl_gtail:= (SControl_gtail+1) mod Max_ControlBuf PR REC_Dataframe)
k:=k+1;
Send_pending:=Send_pending+1 cwindow:=cwindow+1

connected




8
process sendercontrol

send_f ndancy

rgset(FEC_Timar)

true/\ false
k=0

. \ ”AN—

' connected ’

cont @ ancy

ey
1]
oo

4

true

i<Rblock_index

false

fec_seq_counter:=0;
feg_block_counter:=(fec_block_counter +1) mod Max_fec_block_n
Rblock_index:=0:

FEC_Rframe!Sender_Redundancy:=true;
FEC_Rframe!FEC_rframe_count:=Rblock_index;

FE{_Rframelredundant_data:=FEC_Rblock(i)!iredundant_data;

FEC_Rframe!FEC_block_no:=FEC_Rblock(i)!/FEC_block_no; set
FEC_Rframe!lFEC_seq_no:=FEC_Rblock(i)!FEC_seq_nof

now-+fec_timeput,
FEC_Timer)

ii=i+1;

via C5

Sender_FE

_Redundancy(FEC_Rframe)

SControlframelb:=FEC_Rframie;
SControl_Buf(SControl_qgtail):=SCont
SControl_gtail:= (SControl_gtail+1) mod M
Send_pending:=Send_pendingj+1;

rolframe;
ax_ControlBuf;

Iﬁ

cont@ancy

L

' connected '
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process sendercontrol

@

true

false

FEC_ACKframe!holes_exist

fec_sb_begin:=fec_sb_end;
cwindow:=0;

' connected ’

6(8)
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process sendercontrol

~Kframelfsacks(fsack_index)!hole=true

<.

false

fsack_index:=(

fspck_index+1)

fsack_index:=Q;

L

connected ‘

7(8)

mod Max_fsadks

[/

- shh_begin:=(fec_sb_begin+1)mod Max_fec_sp_size

false

> FEC_ACKframe!fsacks(fsack_index)!seq_no=fec_sb

true

SC_RXMTPKT_LOSS(fec_sb(fec_sb_begin)!frame)

RXMTPKT_LYOSS(fec_sh(fec_sb_begin)!frame!frame_seq_no)

fec_sh begin:=(fec_sb_begin+1)mod Max_fec_sb_size;

cwindow:=cwindow-1;

' connected ’




8
process sendercontrol

Send_pending=0

MacBuf_free=true

SControlframe:=SControl_Buf(SControl_gfront);

FEC_Dat*frame::Scont olframe!&EC_Rflame:=SContr¢lframe!b

— N

true

falsso/
cwindgw<Max_cindow
\>ﬂ Sender_FBEC_Redundancy(FEC_Rframe)

(7))

FEC_DatalkEC_Dataframe
connected via C5 Control_gfront:= (SControl_gfront+1)mod

Max_ControlBU

n

Control_gfront:= (SControl_gfront+1)mod Max_ControlBUf;
cwindow:=cwindow+1;

Send_pending:=Send_gending-1




C4

C5

C6

C7

C8

C9

C1

C1

C1

C2

block Mac_Layer

—J

R1
[DataFrame,Nothing_to_sen(
R2
FEC_Data,Sender_FEC_Redundancy,
RXMTPKT_LOSS
R3
Receiver_FEC_Redundancy]
R4
ACK,FEC_ACK] R5
BufferAvaiIabIe] R6
No_MacBuf]
R11
BufferAvaiI] R12
No_MBuf]
R13
[Open_request,FI N]
R14

Open_Confirm,FINACK]

Mac_Process(1,1)

1(1)

R7
C10
[DataFrame,Nothing_to_send]
R8
Cil1
{FEC_Data,Sender_FEC_Redundancy,}
RXMTPKT_LOSS
R9
Ci12
Receiver_FEC_Redundancy]
R10
C13
ACK,FEC_ACK]
R15
C21

[Open_Request, Fl N]

R16
C22

35

Open_Confirm,FINACK]




34
process Mac_Process

1
L

17

/* Mac_queue variables */
dcl Mac_Buft_Mac_queue;
dcl Mac_queue_front integer:=0;
dcl Mac_queue_tail integer :=0;

Synonym Max_MacBuf integer=70;

dcl slacp_frame t_slacp_frame;
dcl MacBuf_Len integer:=0;
dcl Frame_Len integer :=10;
dcl Mac_counter integer:=0;
dcl delay duration :=1;

dcl NoBuf_on boolean:=false;
dcl Bufavail_on boolean:=true;

Synonym MacLowWaterMark integer=40;
Synonym Max_Macqueue_size integer=10;

A

newtype t_Macframe choice B
at_slacp_frame;
b t_ACKframe;
ct FEC Dataframe;
dt_FEC_Redundancyframe;
e t_FEC_ACKframe;
f t_nothingtosendframe;
g t_Open_Request_paramframe;
h t_Open_Confirm_paramframe;
i t_ FINframe;
j t_FINACKframe;
k integer;
endnewtype;

/* Queue of Mac frames */

endnewtype;

newtype t_Mac_queue array(integer,t_Macframe)

dcl ACKframe t_ACKframe;

dcl FEC_ACKframe t_FEC_ACKframe;

dcl FEC_Rframe t FEC_Redundancyframe;
dcl FEC_Dataframe t_FEC_Dataframe;

dcl Macframe t_Macframe;

dcl ntframe t_nothingtosendframe;

dcl FINframe t_FINframe;

dcl FINACKframe t_FINACKframe;

dcl seq_no integer;

Timer Link_Timer ;

dcl Open_Requestframe t_Open_Request_paramframe;
dcl Open_Confirmframe t_Open_Confirm_paramframe;

1(5)




3
6rocess Mac_Process 2(5)

set(now+delay,Link_Timer)

‘ connected ’

FEC_Data(FEC_Dataframe) ACK(ACK#ame)

FEC_ACK(EC_ACHKframe

Sender_F<_Redundar cy(FEC_Rframe)

Macframe!c:=FEC_Ddtaframe Link_Tim
Macframele:=FEC_ACKframe

Macframelb:=ACKffame

DataFrame{slacp_fr meld:=FEC_Rframe;

(D
(D

acframela:=slacp_|frame

Open_Retést(Open_Requestframe) FIN(FINfraé) Nothing_t(éend(ntf ame)

\—‘ Open_Cov@n(Open_Confi mframe) Receiver_BEC_Redundancy(FEC_Rframe)
RXMTPKK LOSS(seq_no)
cframelg:=Open_Req uestframe\_‘ Madframe!i:=FINframeg
Macfrgme!d:=FEC_Rframe;
Magframe!f:=ntframe;

Macframelh:=Open_Confirmframe

FINACK(RNACKfra

pcframelk:=seqno;

L T

fram

Mac

=

ame!j:=FINACKframe
L




34
process Mac_Process

3(5)

Mac_Buf(mac_que

ue_tail):=Macframe

Mac_queue_tail:=

Mac_queue_tail+]

Mac_queue_tail:=0

true /\
Mac_queue_tail=Max_Macqueue_:

false

MacBuf_Len:=

MacBuf_Len+1

NoBuf_on=false

false

false

true

N
( connected ) B

connected
oBuf_on:=trug;

fAvail_on:=falge;

L

‘ connected '

} MacBuf_Len*10+Frame_Len<=Max_MacBuf-

true




34
process Mac_Process

4(5)

Mac_queue_front=Mac_queue_tail

[

set(now+delay,Link_Timer)

[*simulating lost frame */

MacBuf_Len:=MacBuf_Len-1:

ac_queue_front:=(Mac_queue_front+1) mod Max_|[Macqueue_size

set(now+delay,Link_Timer)

L

‘ connected '

Macframe:=Mac_Buf(Mac_queue_front);
Mac_gueue_front:=(Mac_queue_front+1) mod Max_Macqueud_size;
MacBuf_Len:=MacBuf_Len-1;

Mac_counter:=(Mac_counter+1) mod 10;

i j a g b c

Mactramelpre

I

slacpframe:=Macfram¢!a FEC_D*;taframe::Mac

ACKframe:=Macfrgme!b

FEC_Rframe:=Macf

Open_Rez‘]uestframe::l\/ acframelg

FINAQKframe:=Macfragmelj
Open_Req
via C21

FINACK(FINRG
via C20

e

h FEC_ACKframe:=Magfranméfiame:=Macfrar
framelc

helf

E _Rfreame@%ﬂde
false ;

D_ataFram e{slacp| frame)
via C10 FEC_DatalkEC_pataframe
via C11
ACK(ACKfhme)
via C7
true
pdate
FINframe:=Magframeli a:ngi_FE
| pdate
FIN(FINfrgmg) l
via C21 Open_Copfirmframe:=Macframe'h

| Confirmframe)
1

seq

|_no:=Macframe!k

ame!d

Noth|ng_to send(ntframe)
via 410

Redundaricy(FEC_|Rframe)

Receiver_
via C6

C_[Redundancy(FEC_Rfr

FEC_ACK(KEC_ACKframe)
via C7

$S(seq_no)




34
process Mac_Process

false i

true

Mac_queue_front:=0

false

false

NoBuf_on:=falge

true

o]

BufferAvail
via C15

ufAvail_on:=tryie

set(now+delay,Link_Timer)

=

' connected '

} Mac_queue_front=Max_Macqueue_size -1

MacBuf_Len*10+Frame_Len<=Max_MacBuf-1

MacBuf_Len*10+Frame_Len<= MacLowWaterMark

5(5)




5 .
block slacp_receiver

SIGNAL
RC_Open_Request(t_Open_Request_paramframe),
R_Open_Confirm(t_Open_Confirm_paramframe),
R_FINACK(t_FINACKframe), RC_FIN(t_FINframe),
R_ACK(t_ACKframe),RXMT_Data(t_slacp_frame),
RC_RXMTPKT_LOSS(integer);

1(2)







C10
Cl4

C1

C1

C1

C2

C2

5 .
block slacp_receiver

R1

[DataFrame,Nothlng ) send]
RZ

Packet_Receive,
Channel_Closing,

Channel_Closed

RC_Open_Request,
R11

[RC_FIN

R3

FEC _Data,Sender_FEC_Redundar
RXMTPKT_LOSS

R4
Receiver_FEC_Redundancy]
R5
[ACK,
FEC_ACK R10
Open_Request,
FIN R12

_Open_Confirm,
FINACK

slacpreceiver(1,1)

R6

R13 [R_A(:K]

R_Open_Cdgnfirm,
R_FINACK

[RX

————

R

RC_RXMTPKT_LOSS]

R14
\/IT_Data]

cy,]
receivercontrol(1,1)

R8

2(2)

BufferAvaiI]

R9

No_MBuf]

59

C15

C16



41
process slacpreceiver

dcl reasem_Buft_reassembly queue;

dcl reasem_gfront integer:=0;
dcl reasem_qtail integer:=0;
dcl reasem_ginsert integer:=0;

synonym Max_reasem_queue_size integer=30; dcl FINframe t_FINframe;

dcl slacp_frame t_slacp_frame;
dcl ACKframe t_ACKframe;
dcl ntframe t_nothingtosendframe;

dcl FINACKframe t_FINACKframe;

Timer ACK_Timer;

synonym ACK_thresh integer = 2;
dcl ack_timeout duration :=8;

dcl frame_expected integer:=0;
dcl ack_pending integer :=0;

dcl sack_index integer:=0;

dcl sack_begin integer :=0;
synonym Max_sacks integer = 21;
dcl i integer:=0;

dcl filled_block integer:=0;

dcl j integer:=0;

dcl seq_no integer;

/* reassembly frame*/ N

newtype t_reassemblyframe struct
hole boolean;

seq_no integer;

slacp_frame t_slacp_frame
endnewtype t_reassemblyframe;

/* Queue of slacp frames */

newtype t_reassembly_queue array(integer,t_reassemblyframe)
endnewtype;

dcl Open_Requestframe t_Open_Request_paramframe;
dcl Open_Confirmframe t_Open_Confirm_paramframe;

Timer FIN_Timer;
dcl FIN_Timeout duration:=7;
dcl close_on boolean:=false;

1(13)




Tolrocess slacpreceiver 2(13)

RC_OpengRequest(Open_requestframe)

A

R_Open_C}firm(Open_Confirmframe)

ACKframe!sacks(sack_index)'hole:=false;
sack_index:= sack_index+1;

sack<«hdex<Maxsacks

true
false

sack_index:=(Q

connected




41
process slacpreceiver

‘ connected ’

DataFrame(slacp_frame|

RXMT_D

false

true

Close on:=truq

De

' connected ’

{a(slacp_frame) RC_FIN(Figiframg RC_RXM%T_LOSS(S

/5\

R_FINACK(PJNACKfrane)

set(now+HIN_Timeout, HIN_Timer);
reget(ACK_Timdr);

Sendup@ketmss
false
e ‘ FINWAIt ’

3(13)




41
process slacpreceiver

1queue sem_Buf

r======== =™

1 I\

I Ly

1 1

1 1

]

faq
set(now+ack_timdout,
ACK_Timer)
false

slacp_framelframe_seqno=frame_expected

frue

ACKframe!Cum_seq_no:=frame_expected,;
ACKframe!holes_exist:=false;
ACKframe!sacks(sack_index)'hole:=false;
ACKframe!sacks(sack_index)!seq_no:=frame_expec
sack_index:=(sack_index+1)mod Max_sacks;
sack begin:=(sack begin+1)mod Max_sacks;

:Ios@ Packet_Redeive

ack_peqding=AC resh

fals

connected

ack_pending:=ack_pending+1; ) P
frame_expected:=frame_expected+1; L O DEmeEE=y
true
rgset(ACK_Timer)
false

R_ACK(ACKframe)

—

set(how+ack_timgout,

ACK_Timer)

‘ connected ’

4(13)




41
process slacpreceiver

——a enqueue

@ sem_Buf

frame_expectgd;

slacp_fz@@gq:mﬁi

true

5(13)

false

j:=i—slac

_framelframe| seq_no;

j:=slacp_[fframelframe_geq_no-i;

true

ifed_block>sj

slacp_frame!frame_seq_no=i

true

false

rq

reasem_Buf(reasem_qgtail)'hole:=true;
reasem_Buf(reasem_qgtail)!seq_no:=i;
asem_qtail:=(reasem_qtail+1)mod Max_reasem_queue_s|ze;
ACKframe!sacks(sack_index)!hole:=true;
ACKframe!sacks(sack_index)!seq_no:=i;
sack_index:=(sack_index+1)mod Max_sacks;

i:=i+1;

filled_block:=filled_block+1,;

ii=i+1

req

reasem_Buf(reasem_qgtail)!hole:=false;
reasem_Buf(reasem_qtail)!seq_no:=i;
reasem_Buf(reasem_qtail)!slacp_frame:=slacp_frame;
sem_qtail:=(reasem_qtail+1)mod Max_reasem_queue_s
filled_block:=filled_block+1;

ACKframelCum_seq_no:=frame_expected—1;
ACKframe!holes_exist:=true;
ACKframe!sacks(sack_index)!hole:=false;
ACKframe!sacks(sack_index)!seq_no:=i;
sack_index:=(sack_index+1)mod Max_sacks;

ack_pending:=ack_pending+1

false

>

reasem_qtail=reasem_qfront

true

' connected ’




Tolrocess slacpreceiver 6(13)

slacp_frame!frame_seq_no=frame_expected

fdlse

enqueue_fe _reasemBuf

reasem_qfront:=(reasem_gfront+1)mod Max_reasem_queue_size;
filled_block:=filled_block-1;
frame_expected:=frame_expected+1;
ACKframe!sacks(sack_begin)!hole:=false;
ACKframelsacks(sack_begin)!seq_no:=frame_expected;
sack begin:=(sack begin+1)mod Max_sacks:;

Packet_Receive

reasem_gfront=reasem_qtail |-

true

false

>

CKframe!Cum_seq_no:=frame_expected-
ACKframe'holes_exist:=false;

reasem_Buf(reasem_gfront)'hole=true _<
true

=

false
— ACKframelCum_seq_no:=frame_expected—{.;
2 I 1 =0 _Seq_ ame_ ;
am_Buf(reasem_qgfront)!slacp_frame!frame_length=0 ACKframelholés_exist=false;
ack_pending:=ack_pending+1;
true
false
Channel_Clpsing Packet_Receive

reasem_qfront:=(reasem_gfront+1)mod Max_reasem_queue_size;
filled_block:=filled_block-1;
sack_begin:=(sack_begin+1)mod Max_sacks;
frame_expected:=frame_expected+1;
J




41
process slacpreceiver




(13)




Tolrocess slacpreceiver 8(13)

__________ ) enqueue_feg _reasemBuf

true

connected
false

reasem_finsert:=reaseim_gfront

)> reasem_qtail=reasem_gqinsert
true

false

insert_fecdata_| Nty _reasem_Buf
i:=reasem_|Buf(reasem_gqirfsert)!seq_no

slacp_framelframe_s

% slacp_framel!frame_seq_no=i
trie

false

reasem_ginsert:=(reasem_gjinsert+1) mod Max_reasem_queue_size;

false

rease ail=reasens—gi
true

connected

reasem_Buf(reasem_qinsert)!hole:=false;
reasem_Buf(reasem_gqinsert)!slacp_frame:=slacp_frame

Sendup{romregsemBuf




41
process slacpreceiver

reasem [qinsert:=reas
illed_block:=0

j:=i-slacp_framel!frame

i::frame_expec?d

| seq_no;

insert_fecdata @ty_reasem_Buf

m_qtail;

false

frame!frame_geq_no-i;

slacp_framel!frame_seq_no=i

true

false
reasem_Buf(reasem_qinsert)!hole:=false;
reasem_Buf(reasem_qinsert)!seq_np:=i;
easem_Buf(reasem_ginsert)!slacp_frame:=glacp_frame true
filled_block:=filled_block+1;
ACKframe!sacks(sack_index)!hole:=true;
ACKframe!sacks(sack_index)!seq_no:=i; false i'=i+1
sack_index:=(sack_index+1)mod Max [sacks;

] I
reasem_Buf(reasem_qginsert)!hole:=true;
reasem_Buf(reasem_qinsert)!seq_no:=i;

reagem_ginsert:=(reasem_gqinsert+1)mod Max_reasem_queue_size;
ACKframe!sacks(sack_index)!hole:=true;
ACKframe!sacks(sack_index)!seq_no:=i;
SendupfromredsemBuf SaCk_indeX::(SaCk_indeX"‘l)mOd Max_sacks;
i:=i+1;
filled_block:=filled_block+1;
J




(13)




41
process slacpreceiver

Sendup@semBuf

rease tail=

reasem— easer@ﬂt)!hole:true
false

true

reasemy—4g

Packet Réceive

frame_expected:=frame_expected+1;
filled_block:=filled_block-1;
ACKframe!sacks(sack_begin)!hole:=false;
ACKframe!sacks(sack_begin)!seq_no:=frame_expected;
sack_begin:=(sack_begin+1)mod Max_sacks;

false
reasem_gffont=reasemi—ginssr

10(13)

true rgasem_gfront:=(reasem_gfront+1)mod Max_reasem_queue_size;

Iq

pasem_gfront:=(reasem_gfront+1)mod Max_reasem_queue_siz¢

updat@n_Buf




41
process slacpreceiver

sendup

26

gketLoss

framg_expected:=s¢

reasem_gfront=reasem_qtail

true

A

< Packet_Ré¢ceive

false

L

' connected '

true

11(13)

reasem_Buf(re em_q@ﬂ

/2

false

true

;

no—seqg-no
g

reasem_Buf(reasem_gfront)!hole=false

false

repsem_gfront:=(reasem_gfront+1) mod Max_Reasem_queue_siZ
frame_expected:=frame_expected+1;

¢Rease]

_Buf




Tolrocess slacpreceiver 12(13)

L ™
! a Noth send
b j

rgset(ACK_Time

=

)

R_ACK(ACKYframe)

—

set(how+ack_timgout,

ACK_Timer)

N

connected




41
process slacpreceiver

FINWait

RC_FIN(F{\frame)

reset(FIN_Timer)

<Channel_ Closed

S\ VA—

RC_FIN(F{\frame)

idle

=

FIN_Time

e¢set(FIN_Timer

<Channel_ Closed
' idle ’

~

13
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a1
process receiverco ntrol

dcl kinteger:=0;

dcl i integer:=0;

Timer FEC_Timer;

Timer FECACK_Timer;

dcl fecack_timeout duration:= 15;

dcl fec_timeout duration:=15;

synonym Code_Dimension integer=2;

dcl FEC_block_expected integer:=0;

dcl FEC_frame_expected integer:=0;

dcl fsack_index integer:=0;

synonym Max_fsacks integer =5;

synonym Max_redundantframes integer=1;
synonym Max_fec_block_no integer=256;

dcl fecdataframesreceivedperblock integer:=0;

dcl fecredundantframesreceivedperblock integer:=0;
dcl Alifecdataframesreceivedperblock boolean:=false;
dcl Send_pending integer :=0;

dcl MacBuf_free boolean:=true;

dcl fsack_fillindex integer :=0;

dcl holes_exist boolean :=false;

dcl FEC_Dataframe t_FEC_Dataframe;
dcl FEC_ACKframe t FEC_ACKframe;
dcl Last FEC_ACKframe t FEC_ACKframe;
dcl FEC_Rframe t FEC_Redundancyframe;
dcl ACKframe t_ACKframe;

dcl FINframe t_FINframe;

dcl FINACKframe t_FINACKframe;

1(12)

newtype t_RControlframe choice
at_ACKframe;
b t FEC_ACKframe;
ct FEC_Redundancyframe;
endnewtype;

/* Queue of Controlframes */

newtype t_Control_queue array(integer,t_RControlframe)
endnewtype;

/* Control_queue variables */
dcl RControl_Buf t_Control_queue;

dcl RControl_gfront integer:=0;

dcl RControl_gtail integer :=0;

dcl RControlframe t_RControlframe;
Synonym Max_ControlBuf integer=30;

newtype t_sbentry struct

hole boolean;

seq_no integer;

endnewtype;

newtype t_sb array(integer,t_sbentry);
endnewtype;

dcl Open_Requestframe t_Open_Request_paramframe;
dcl Open_Confirmframe t_Open_Confirm_paramframe;

dcl FEC_sb t_sb;
dcl sb_index integer:=0;

dcl Rframe_count integer:=0;

dcl fill_count integer :=0;

dcl ACKcopy_count integer :=0;

dcl seq_no integer :=0;

dcl AlIRframesreceived boolean:=false;
dcl newfecdata integer :=0;




41
process receivercontrol 2(12)

idle

Open_Re(ést(Open_Requestframe) R_Open_@firm(Open_confirmframe)

RC_Open_}quest(Open_Requestframe) Open_Corbw(Open_Confirmframe)

' idl '
aie FEIC_ACKframe!fsacks(fsack _index)!hole:=false;
FEIC_ACKframe!fsacks(fsack _index)!hole:=fa

se;
fsack_index:= fsack_index+1;

fsack_index<Max_fsacks

true

false

sack_index:=(

FEC_sb(sb_index)!hole:=false;
sb_index:=sb_index+1;

sb_index<Code_Dimension

true

false

sb_index:=0

connected




41
process receivercontrol 3(12)

| _I\\
Ly
[}
1
e }
‘ connected ’
R_ACK(ACKframe) FEC_Data(FEC_Dataframe) FECACK_{ner
ser FEC_Tim< Sender_F<_Redundancy(FEC_Rframe)
fa
set(now+fec_timeput, )
FEC_Timer); No_MBuf FECACK _timeout
K sgnd_fec_redyndancy Allfecdataffas e
true
N
BufferAvai< FIN(Finfra@ MacBuf_free:=false Senddancy‘ connected ’
MacBuf_free:=trie RC_FIN(F%me) connected Fimer)
| fa
. rebet(FEC_Timalr); setn2w+fecack_tingout,
Fra @ ding (FECACK—TmerR F|NAC»<NACKframe) FECACK_Time

FINACK(FI CKMTPK LOSS(seq_no)

/\

( connected ) (connected ) RC_RXMTPKT_LOSS(seq_no)

L

connected

N




a1
process receiverco ntrol

@K

RControlframe!a:=ACKframe;
RControl_Buf(RControl_gtail):=RControlframe;
RControl_gtail:= (RControl_gtail+1) mod Max_ControlBufi
Send_pending:=Send_pending+1;

false
acBuf_fre

true

ACK(ACKfrqme)
via C13

k:=k+1

' connected ’ send_fdg

ndancy

4(12)




41
process receivercontrol 5(12)

L N
! a send_f ndancy
L ]

—
@D

set(FEC_Timer)

false
k=0
true
k:=0;
i:=0;
‘ connected ’
i<Max_redundantframes
trie
false

FEC_Rframe!Sender_Redundancy:=false;

’4 set
RControlframelc:=FEC_Rframe;
Fra@ding

now-+fec_timeput,
FEC_Timer)

RControl_Buf(RControl_gtail):=RControlframe;
RControl_gtail:= (RControl_qtail+1) mod Max_ControlBuf

Send_pending:=Send_pending+1

i:=i+1;




EC block nypnr\fnd

FEC_Dataframe!FEE

FEC frame nvpnrfnd

false
true

RXMT;DaEKFEC_Dmaﬁ%EEEE&»

FEC_sb(sb_index)!hole:=false;
FEC_sb(sb_index)!seq_no:=FEC_frame_expected;
sb_index:=sb_index+1;
FEC_frame_expected:=FEC_frame_expected+1,;

FEC_SATK

false

New( FEC_Block

FEC_frame_ e_Dimension

true

FEC_ACKframelfec_block_no:=FEC_block_expected,;
FEC_ACKframe!fec_seq_no:=FEC_frame_expected;
FEC_ACKframe!holes_exist:=false;
i:=0;

|

false

I<Code_Dimension

frue

false

FEC_ACKframe!fsacks(fsack_index)!hole:=FEC_sbh(i)!hole;
FEC_ACKframe!fsacks(fsack_index)!seq_no:=FEC_sb(i)!seq_ng
i:=i+1;

.Last FEC_A[LCKframe:=|

FEC ACKframe;

FEC_sb(i)!hole:=false;
fsack_index:=(fsack_index+1)mod Max_fsacks;

[
Allfecdataframesreceivedperblock:=true;
FEC_frame_expected:= 0;
HEC_block_expected:=(FEC_block_expected+1) mod Max_fe
fecdataframesreceivedperblock:=0;
sb_index:=0;

c_block_np;

RControlframe!b:=FEC_ACKframe;
RControl_Buf(RControl_gtail):=RControlframe;
RControl_gtail:= (RControl_qtail+1) mod Max_ControlBuf

Allfecdataframesreceivedpgrblock:=false;

Send_pending:=Send_Pending+1;

Fral @ ding

o

‘ connected '

6(12)




a1
process receiverco ntrol

RXMT_Data(FEC_Datafra@

FEC_ACKframelfec_block_no:=FEC_block_expected,
FEC_ACKframelfec_seq_no:=FEC_frame_expected,;
FEC_ACKframe!holes_exist:=true;
fsack_fillindex:=FEC_frame_expected;

FEC_sb(sb_index)!hole:=true;
FEC_sb(sb_index)!seq_no:=fsack_fillindex;

me!FEC_seq_no

false

sb_index:=sb_index+1;
fsack_fillindex:=fsack_fillindex+1;

FEC_sb(sb_index)!hole:=false;
FEC_sb(sb_index)!seq_no:=fsack_fillindex;
sb_index:=sb_index+1;

I

Allfecdatafran

nesreceivedpgrblock:=false;

' connected ’

7(12)




a1
process receiverco ntrol

8(12)

- - New Iock
| Ly
1 1
b oo j
FEC_ACKframelfec_block_no:=FEC_block_expectgd;
FEC_ACKframel!fec_seq_no:=FEC_frame_expectef;
FEC_ACKframe!holes_exist:=true;
newfecdata:=1;
k
New Iockl
false
) — fill_coupt:=Code_Dimension;
fill_codpissietpEsepunt--1 ACKcopy_fount:=Code_pPimension;
[
ACKcgpy_count:=sb| index; shifidex<fill Count true
[ fal FEC_sb(sb_index)!hole|=true;
alse HEC_sh(sb_index)!seq_no:#sb_inde
sb_index:=sb_index#1:
] I
i:=0;
false
i<ACKcopy_counf—
\'f
FEC_ACKframe!fsacks(fsack_index)!Hole:=FEC_sb(i)!hole;
FEC_ACKframe!fsacks(fsack _index)!seq|no:=FEC_sh(i)!seq_nd;
Last FEC_ACKframe:=FEC_ACKframe ii=i+1;
FEC_sb(i)!hole:=falge;
fsack_index:=(fsack_index+1)magd Max_fsacks;
L |
false
uf_free=true |
true RControlframe!b:=FEC_ACKframe;
u RControl_Buf(RControl_gtail):=RControlframe;
RControl_gtail:= (RControl_gtail+1) mod Max_ControlBuff
FEC_ACK{KEC_ACKframe) Send_pending:=Send_pending+1;
via C13 J
false
géwfecdata=% connected
tryie
sb_index:=0; true
FEL_block_expected :=FEC_Dataframe!FEC_block |no; : —n-
FEC_frame_expected:=0; S8 MEEre=:

newfec@lata:=0;

Fa

7

EC_block_expected :=FEC_Rframe!FEC_block_n

FEC_frame_expected:=0;

newfec@lata:=0;

Send =@ dancy




41
process receivercontrol 9(12)

e }
Send@dancy
false
FEC_Rframe!FEC@W—\

FEC_ACKframe!fec_block_no:=FEC_block_expectg
true EC_ACKframe!fec_seq_no:=FEC_frame_expectef;
FEC_ACKframe!holes_exist:=true;

newfecdata:=2;

'n
£

Rframe_count:=FEC_Rframe!FEC_rframe_count;
fecredundantframesreceivedperblock:=fecredupdantframesreceivedperblock+1;

fecredundantframesreceivedperblock<Rframe_count <}
false

true

New lockl

AllIRframesreceived|=true

P —

$eq_no:=FEC_Rframe!FEC_seq_nd;

true

FEC_Dataframe!FEC_block_no:=FEC_block_expected;
FEC_Dataframe!FEC_seq_no:=seq_no;
FEC_Dataframe!Data:=FEC_Rframe!redundant_data;
FEC_sb(i)!hole:=false;

RXMT_Data(FEC_Datafra@

false

L

' connected '




a1
process receiverco ntrol

I "
! a FEQ end
b mmemmeee j

FEC_ACKframe!fec_block _no:=FEC_block_expectg
FEC_ACKframelfec_seq_no:=Rframe_count;
FEC_ACKframe!holes_exist:=false;
i:=0;

2

We_ﬁm

false \'/
true

FEC_ACKframe!fsacks(fsack_index)!Hole:=FEC_sb(i)!hole;
FEC_ACKframe!fsacks(fsack_index)!seq|no:=FEC_sb(i)!seq_nd;

i:=i+1;
FEC_sb(i)!hole:=falge;

fsack_index:=(fsack_index+1)mq dlMax_fsacks;
Last_FEC_A[Kframe:=FEC_ACKframe;

L |
false
uf_free=true
true
FEC_ACK(KEC_ACKframe) RControlframe!b:=FEC_ACKframe;
via C13 RControl_Buf(RControl_gtail):=RControlframe;
RControl_gtail:= (RControl_gtail+1) mod Max_ControlBuff

Send_pending:=Send_pending+1;

FEC_block_expected:=(FEC_block_expected+1) mod Max_fec_block_n;
FEC_frame_expected:=0;
fecredundantframesreceivedperblock:=0;
AlIRframesreceived:=false;
Rframe_count:=0;
sb_index:=0;

L

‘ connected ’

10(12)




a1
process receiverco ntrol

true

=0

bles_exist:=trye

false

f

FEC_ACKframe!fsacks(fsack_index)!hole:=
FEC_ACKframelfsacks(fsack_index)!seq_no:=
fsack_index:=(fsack_index+1)mod M4
i=i+1;
FEC_sb(i)!hole:=false;

FEC_sb(i)!hole;
FEC_sb(i)!seq_nad,;
x_fsacks;

FEC_ACKframe!fec_block_no:=FEC_block_expects
FEC_ACKframel!fec_seq_no:=Rframe_count;
FEC_ACKframe!holes_exist:=holes_exist;

i:=0;

Na{{f_

false
free=txue

true

FEC_ACKlhast_FEC_ACKf

RControlframel!b:=Last_FEC_ACKframe;
RControl_Buf(RControl_gtail):=RControlframe;
RControl_gtail:= (RControl_gtail+1) mod Max_ControlBufi

ame) Send_pending:=Send_pending+1;

I

EC_block_expected:=(FEC_block_expected+1) mod Max_fec_block_np;

fecredundantframesreceivedperblock:=0;

FEC_frame_expected:=0;

AlIRframesreceived:=false;
Rframe_count:=0;
sb_index:=0;

' connected '

11
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a1
process receiverco ntrol

Fra@ding

12(12)

true

false

false

true

Send_pending=0

MacBuf_free=true

Py

RControlframe:=RControl_Buf(RControl_gfront);
Control_gfront:= (RControl_gfront+1)mod Max_ControlByf;

ACKframe:=RControlframe!a

ACK(ACKMNme)

RCogtrolframe!prssent

b

FEC_ACKframe:=RCon{rolframe!b

via C13

FEC_ACKSC_ACKframe)

FEC_Rfame:=RContr

blframelc

Receiver_|
via C12

— N

A

' connected ’

Send_pending:=Send_pending-1

C _Redundan

cy(FEC_Rframe)




C1

folock Packet_Generator

R1

C17

Send_Packet_request] R2

C1

_Open_ChanneI_Request,
Close_Channel_Request 3

Open_Channel_Confirm,
Close_Channel_Confirm,
Close_Channel_Fail,
Open_Channel_Fail

packet_gen(1,L)

73

1(1)




72
process packet_gen

Timer Packet_Gen_Timer;

dcl delay duration:=1;

Timer Control_Timer;

dcl on_off duration :=2;

dcl gen_on boolean :=true;
Timer Channel_Close_Timer;
Timer Start_Timer;

dcl close_on integer :=0;

dcl close_channel_delay duration :=50;

1(4)




72
process packet_gen

—

set{now,Start_Tin|

ner)

<Open_Ch<

annel_Request

Wait_Open

Open_Chaptiel_Confirm

set(now+delay,Packet_Gen_Timer)
set(now+on_off,Control_Timer);
t(now+tlose_channel_delay.Channel_Close Timer);

' connected ’

Open_Chafinel_Fail

S\ A—

' Wait_Open ’
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72
process packet_gen

‘ connected ’

false

Send_|

Channel_&lose_Timer

Control_Tidher

true

— N

' connected '

VAR

Pac@Reque{sWait_Close ’

set(now+delay,Packet_Gen_Timer)

[%]

close_on:=1;
reset(Packet_Gen_Timer);
false| reset(Control_Timer);

Close_Chanbel_Request

' Wait_Close ’

false
en_on=tru

true

reset(Packet_Gen_Timer);
et(now-+on_off,Control_Timer);
gen_on:=false:

set(now+delay,Packet_Gen_Timer)
set(now-+on_off,Control_Timer);

gen or|1:=true'

— N

‘ connected ’
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72
process packet_gen

Wait_Close

CIose_Chéel_Confirm CIose_Chﬁel_Fail

ESIENES
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