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Improvement of colored thread algorithm for network reachability test
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ABSTRACT

Colored thread algorithm, suggested to be used for the label switching network, needs to be modified for the packet
switching network. In this paper, it is recommended to add a merged state, besides the 3 stafes - null, colored and transparent
- which are resulted from the behaviors of extend, rewind, stall, withdraw and merge events. The original colored thread
algorithm is designed to generate a new thread and extend it to the downstream direction with unknown hop count when
the thread has revisited the node that was visited. It also suggested rewinding the thread fo the downstream direction by the
source node, instead of rewinding it upstream direction by the revisited node. If a node received multiple threads which had
a same forward equivalent class, then it checks first whether the hop counfs are ascending or noft. If it is in ascending order,
then threads are merged. Otherwise the later thread is stalled until the former thread’s color is to be changed to transparent
or it is removed. This idea removes the effort of generating a new thread with unknown hop count.
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begin //reachability diagnosis
request from application command:
search routing table for the target network address.
if found next hop then {
search InterfacePath.LColor(routing table pointer)
for the target network address
if thread pointer not exist then {
set color with IP address and unique number
set Hrec = 1
set TTL to MAX
send EXPAND
save (color, Hop_count, TTL) to InterfacePath

else if InterfacePath.LColor(routing table pointer)
is not transparent then MERGE
else quit diagnosis
request by receiving rewind request message:
send REWIND
request by receiving withdrawal request:
send WITHDRAW
end // end of reachability diagnosis
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struct  Thread {
unsigned int Color
unsigned int Hrec

unsigned int TTL
}

struct  InterfacePath[ ] {
unsigned int LColor
unsigned int Hop_count
enum State {null, colored, merged, transparent}

//from routing table
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3.1 EXPAND
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procedure EXPAND //next hop acquisition}
search routing table for the target network address.
if (target address = my address) then send rewind
request to source node // Ack
if not found next hop then send withdrawal request
to source node /I Nack
else
search InterfacePath.LColor(routing table pointer)
if  (InterfacePath.LColor = Thread.Color) then
LOOP_DISPLAY // loop detected
else
case (InterfacePath.LColor) {
null:
set Hrec = Hop_count +1
set TTL = TTL - 1
if TTL = O then stop diagnosis.
send next hop_acquisition //EXPAND
save (color, Hop count) to InterfacePath
Change InterfacePath.State to colored
colored:
if Hrec < Hop_count then MERGE
else STALL
transparent:
MERGE
rewind to source node
} /lend of case
end //EXPAND

(2! 3) next hop acquisition S&t
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procedure REWIND //make the path transparent
case (received address) {
source node:
set Hrec = Hop_count
send rewind //REWIND
change InterfacePath.LColor to transparent
target address:
stop threading
default:
case (InterfacePath.LColor) {
null:
error processing type 1 //stop the job
colored:
if Hrec < Hop_count then {
set Hrec = Hop_count
send rewind
change InterfacePath.LColor to transparent }
else error processing type 2 // thread clear
transparent:
if (State = merged) then stop threading
else error processing type 1 // stop the job
//end of case LColor
} /lend of case (received address)
end // REWIND

// stop job
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3.3 MERGE
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procedure MERGE //merging
set InterfacePath.State merged
case (InterfacePath.LColor) {
colored:
while (InterfacePath.LColor = transparent)
rewind to source node of the additional
thread
transparent:
rewind to source node of the additional thread
if Hrec > Hop_count then update Hop_ count to
downstream node

} /lend of case
end /MERGE }

(Z2! 5) merging =&t
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procedure WITHDRAW //path not found
clear correspond InterfacePath
end //WITHDRAW
procedure STALL  /Ze} Ao 2 & JI+EE 5
while (InterfacePath.State = transparent)
EXPAND
end //STALL}

(a2l 6) withdraw =&t
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