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Improvement of Colored Thread Algorithm for Loop Prevention
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ABSTRACT

Colored thread algorithm suggested by Ohba is understood to be effective to prevent from establishing path in
loop. 3 kinds of thread state, such as null, colored, transparent, defined in colored thread algorithm which makes
difficult and complex to design actions of the thread events, is reconfigured and improved to a 4 states to make
the finite state machines simple. The original colored thread algorithm finds loops by receiving thread of a same
color that was generated by the initiator itself and confirms the loops by hop count of unknown thread traversed
again along the looped path. This method is modified as to use the same color instead of generating new colored
thread for the looped path, leading to save the traversing time. And also redefined the events to make easy
coupling with existing protocols.
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for the nexr hop acquisition event
if therc is no thread or link going to the same egress
node(FEC)  /* null state */
then if next hop is found
then | initiate outgoing link to next hop;
extend the thread;
change state (0 ¢xtending;

]
elsc { send next hop acquisition NACK to
upstream node;
terminate TCB;

}
else if exist same colored thread
then withdraw the thread; /*  found looped
path */

else
switch (state of the thread) |
casc “extending” :
if Hree < Hout
then { merge the thread
to outgoing link;
change state to
merging;
}
else { send mnext hop
acquisition NACK to upstream node;
remove TCB;
}
case “transparent” :
if Hrec < Hout
then { merge the thread to
outgaing link;
change state  to

rewind the thread;

transparent;

}
else { update hop count
to downstreatn node;
merge the thread;
rewind the thread;
}

}

3 2. next hop acquisition ¢|$lE2] %2}

3.3 rewind

AH =7} egress LSRe)| Exdsls Hulikoz g
A71E ) rewind o[lEe] 28 =HZ|E se
g o]l Ane] wFa} 9 ¥z Ayt &
el AR 3). ~d=e] A £
A oz Al AAEARS vehdct

if not exist colored thread for the rewind event
then stop rewinding
else
switch(state of thread)
case “extending” : {
send rewind to upstream node;
set thread state to transparent;

case “merging” : {
send rewind to each upstream node;
set thread state 1o transparent;

1
2% 3. rewind o[flE)] gt Fat

3.4 withdraw
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for the thread on the withdraw event
if event is received from downstream node
then |
switch (statc of the thread)
case “extending” :
if (Hrec = unknown) R AR Y
then |
send withdraw to upstream node;
remove TCB;

}
else { /¢ 2L next hopS 3o} extend
*
creatc new colored thread;
update hop count of outgoing link;
send next hop acquisition to alternative
downstream node;

}
case “transparent” : {
if (Hout = unknown}
then do nothing;
else |
send withdraw to upsiream node;
update link state to release
remove TCH;
}
| }
else | /* withdraw event form upstream node */
send withdraw to downstream node;
update link state to release;
remove TCB;

}
38 4. withdraw ol@lEel| thgF 5%}
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next hop& AYYT + gl Wl P2EH k=
Z withdraw o] EZE Eg]A3k}
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t}e -4 AT Afols oMWEE RE Ee

for all of thread corresponding to the link  where the next
hop loss event generated
if alternative next hop not exist

then {
send withdraw to upstream node with hop count
“unknown”;
remove TCB;
else {

send next hop loss to downstream node;
create new colored thread,;
extend threcad to new next hop of downstream;

}
T8 5. next hop loss oJHLEe])] W&l Fxt
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for the thread on the next hop acquisition NACK event
if alternative next hop not exist
then {
send withdraw to upstream node;
remove TCB;

else {
extend thread to new next hop of downstream;
!
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