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Improvement on The Complexity of Distributed Depth
First Search Protocol

Jongwon Choe'!

ABSTRACT

A graph traversal technique is a certain pattern of ‘visiting’ nodes of a graph. Many special traversal
techniques have been applied to solve graph related problems. For example, the depth first search technique has
been used for finding strongly connected components of a directed graph or biconnected components of a gen-
eral graph. The distributed protocol to implement this depth first search technique on the distributed network
can be divided into a fixed topology problem where there is no topological change and a dynamic topology
problem which has some topological changes. Therefore, in this paper, we present a more efficient distributed
depth first search protocol with fixed topology and a resilient distributed depth first search protocol where there
are topological changes for the distributed network. Also, we analysed the message and time complexity of the
presented protocols and showed the improved results than the complexities of the other distributed depth first
search protocols.
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Response to receiving FIND(VNS, UNS) message from node j

Father(i) <- j
case

L. There is no unvisited node in Neighbors(i) and UNS is empty : stop
2. There is no unvisited node in Neighbors(i) and UNS is not empty :
send FIND(VNS, UNS) to Father(i) /+ E2W7%) »/

3. There is an unvisited node :

a. select an unvisited node k € Neighbors(i)

b. Son(i) <- Sonfi) + (k)

c. VNS <- UNS + {i}

d. if k € UNS then 'UNS <- UNS - k

e. UNS <- UNS + (unvisited nodes € Neighbors(i) except k)
f. send FIND(VNS, UNS) to node k
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(Fig- 1} An improved distributed depth first search protocol pseudo code
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Response of node % to a failure notification for link /= (u. v) where % is the parent of V.

if | is a tree-link then
if u has children then

delete node v from the children nodes
send Collect((i,v), (v]) to all children
set K to number of children nodes

codif
clse

state of link | « ’down’
endif

Responue to receiving Collect(failod_link, {node id set)) on link

if Collect message is from parent node then
node_id set = node_id set U {own_id}

if there are children then

send Collect(failed_link, {node_id set) to all children
set kK to number of children to which it sends messages

clse

send Collect_Ack(failed_link, (node_id set}) to parent

endif

clse (» Cullect message 15 from a child*)

back_link «~ sending node_id

node_id set := node_i set U {(own_id}

if there are childrentexcept the child sent the Collect message) then
send Collec!(failed_lin:, {node_id set) to the children
set k to number of children to which it sends messages

else
if it has parent then

send Coliect(failed_link, (node_id set)) to parent
else Fint(failed_lir<, {node_id set}) on back_link

endif
endil
endif

Response to receiving Collect_Ack(failed_link, {node_id sct))

collect_id set := collect_id set U {node_id set}

ki=k-1
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if k=0 and it has parent and (own_id = 'u’ or Collect message was from child) then
send Collect _Ack(failed_link, {collect_id set})) to parent
endif
if k=0 and it has parent and own_id * ‘v’ then
send Collect_Ack(failed_link, {collect_id set})) to parent
endif
if k=0 and it has no parent then
send Find(failed_link, {collect_id set))
endif
Response to receiving Find(failed_link, (node_id set))
if own_id = 'u’ then
for some node i of its neighbors,
if it is & node_id set and there is no parent
and children relationship then
mark({) < 'son’
node_id set := node_id set U (own_id}
send Reconstruction{{rode_id set}) to node i
endif
else
send Find{failed_link, :node_id set}) on back_link
endif

Response to receiving Reconstruction({node_id set}) from node k
if own_id € {node_id set) then
reset cuitent parent and children relationship
mark(k) <« ‘father’
endif
for some node i of its neighbors,
if i € node_id set and these is no parent
and children relationship then
mark(i) — ‘son’
node_id set := node_id set U {own_id}
send Reconstruction{{n de_id set}) to node i

endif

clseif own_id = 'root’ then stop
else send Reconstruction ({node_id set)) to parent
endif

endif

Response of node u, v to a recovery notification for link [ = (y, v)

if u and v was in initial network then
state of link / « "up’

endif

if u was in initial network then
mark{y) + 'son’

clse
mark(v) « ‘father’

cudifl

if v was in initial network then
mark(w) <~ ‘son’

else
mark(u) +~ ‘father’

endif

(08 2) HFRIUE B4t 20| M M T2 olAl BE
(Fig. 2) A resilient distributed depth first search protocol pseudo code
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