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Given a forwarding tree T(V, E), D, P, S where
oV={vili=1,2,...,n} is the set ofsurvival base stations and isolated

base stations.
W v, is the root node that has an external link (survival base
station).
® E={eijley is the link of (v;,v;) and vi,v;€EV}
® D={dij|d;; is the traveling time of (vi,v;) and vi,v;€V}
® S={sk|sk is a permutation of V, k=1,...,n'} is the set of CCN
construction schedules.
® C={ci(sk)|ci(sk) is the time at which node v; has be repaired in
the schedule skand vi€V,sk€S}
® P={pi(t)|i=1,...,n, t€Z'}, pi(t) is the profit of v;, if node wi is
constructed at time t, t=ci(skx) and Sk€ES.

The CCN deployment scheduling antecessor constrained problem
is to find sk€S, such that Maximize Zvi (£) =Z; p(ci(sk))
Subject to v: must be constructed beforev;, if v; is the antecessor of
V).
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Given a forwarding tree T(V, E), D, P, S where
®V={v|i=0,1,2,...,n} is the set ofsurvival base stations and
isolated base stations.
W v, is the root node that has an external link (survival base
station).
W v, is the CCN headquarter
® E={eijley; is the link of (vi,v)) and vi,v;€EV}
® D={dj|d;; is the traveling time of (v;,v;) and vi,v;€V}
® S={sk|sk is a permutation of V, k=1,...,n!} is the set of CCN
construction schedules.
® C={ci(sk)|ci(s) is the time at which node v; has be repaired in
the schedule sk and v:€V,skES}
® P={pi(t)|i=1,...,n, t€Z"}, pi(t) is the profit of v;, if node v; is
constructed at time t, t=ci(sx) and skES.
The CCN deployment scheduling antecessor constrained problem
is to find sx€S, such that Maximize Zvi (t) =Z; p(ci(sk))

= HEARG
CCNDS-AC i1 CCNDS-UC & B NP-Hard [ > {H
NN R BOEHHEr T > I EEE - & KEFEER
MAUERE S B 2RI - AR E R Tt
—AH A R o LR R IS W (R AR R S T 1 DAy
B FURRIE - AR RN T R — (BRI R AR
CCN &Ik -

3.1 DS-ACG HE A
Deployment  Scheduling  Antecessor  Constrained
Greedy Algorithm (DS-ACG) &2 £1 % 25 — ([ [ &5 % &Y




goooooooOooboooobooooobooooDo

CCNDS-AC Firastat iV EEE » 15 Ei RS a1
T FHRE G EE SR AR RS ETE & ~—E18
EiiEE > HF| CCN FhEErRIYFT A HiieL & #HE1E fy 1l - DS-
ACG JHE % pseudo code 52 EE = -

DS-ACG Psendo code:
Input CCN Topology
SL=null /*the Scheduling List*/

CL={} /*the Set of Candidate nodes™/
CL.add(Survival BS);
while (size of CL '=0) do
Jor each node in CL do
calculate the node s profit and time
if (profit/time) = (maxProfit/maxTime)
maxProfit = profit
maxTime = time
maxPtofitNode =node
endif
end for

SL=SL+ maxPtofitNode
total Profit=total Profit+maxProfit
totalTime=total Time+maxTime
CL.remove(maxPtofitNode)
for each node in maxPtofitNode s childList do
CL.add(node)

end for

endwhile

/*update Scheduling List*/
/*update total Profit*/
/*update total Time*/
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DS-UCB Pseudo code:
Input CCN Topology
SL=null /*the Scheduling List*/
CL={} /*the Set of Candidate nodes*/
startNode=the closest node of Headgquarter
while(SL.length!=node Number of CCN topology) do
SL.add(startNode)
if{startNode don t have profit) do
Minitial path from start node to SBS*
while(startNode don t have profit) do

temp_Sch.add(parentNode)
startNode=parentNode
end while
backtrack_Sch=Backtrack(temp_Sch);
mar_Scthemp_Sch
if profit(temp_Sch) <profit(backirack_Sch) do
max_Sch=backirack_Sch
endif
totalProfit=total Profit+ profit(max_Sch) /*update total Profit*/
totalTime=totalTime+ time(max_Sch) /*update total Time*/
SL.add(max_Sch)
startNode =last node of SL
else
totalProfit=totalProfit+ profit(startNode) /*update total Profit*/
totalTime=totalTime+ time(startNode) ~ /*update total Time*/
end if
startNode=the closest node of startNode
end while

Backirack(temp_Sch) do
Check temp_Sch neighbor and generate finite schedules
Compare schedules total profit
Choose the schedulewith largest toral profit as the backtrack_Sch
return backtrack_Sch
end Backtrack
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® Total Profit : HEVAEEEIRZ & NG < II4E -

® Total Time : {E{85¢ K FEECCNIRAER » FT{CERHUAE
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® Original Deviation :
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PR R E s 2R > 40

Algorithm solution

Pseudo optimal solution -Pseudo worst solution

4.1 HEREER

= I'ER2H
Parameters Range of values
Initial Profit Uniform(30, 120)
Traveling Time Uniform (0.5, 10) hr
Forwarding Tree Size 50
Slope S; Uniform (-1, 0)
Slope S, Uniform (-1, 0)
Turning Point Uniform (50, 100) hr
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