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cost =

N∑

n=1

Cn + Pn × t

N =

n ∈ N

Cn = n

Pn = n

t =

E N

cost =

E∑

e=1

Ce + Pe × t

N =

E ⊆ N

e ∈ E

Ce = n

Pe = n

t =
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f f(0) = 0
f(xj) f(yi)

• x
1 0 f(X)−f(x)

f(X)

• y
0 1 f(y)

f(Y )
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• β
•
y1, . . . , ym m

•
xm+1, . . . , xm+l l

• α α1, α2, . . . , αm+l−1

αi

∑l+m−1
i=1 αi 0

1− β αm+l

1− β −∑
α1 . . . αm+l−1

xm+l

E( , y1, . . . , ym, xm+1, . . . , xm+l) =⎧⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎩

β +
∑m

i=1 αi
f(yi)
f(Yi)

+
∑m+l−1

j=m+1 αj
f(Xj)−f(xj)

f(Xj)

+(1− β −∑m+l−1
k=1 αk)

f(Xm+l)−f(xm+l)

f(Xm+l)
,∑m

i=1 αi(
β

1−β
) f(yi)
f(Yi)

+
∑m+l−1

j=m+1 αj(
β

1−β
)
f(Xj)−f(xj)

f(Xj)

+(1− β −∑m+l−1
k=1 αk)(

β
1−β

)
f(Xm+l)−f(xm+l)

f(Xm+l)
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β

α
1− β

WrxBandwidth = 0
Wsales = 1.0

rxBandwidth
sales
WrxBandwidth Wsales

1− β
1 − β

α
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rec = β + αS
S − s

S
+ αT

T − t

T
+ (1− β − αB)

B − b

B
S =

s = sales

αS =

= Wsales × 0.5× (1− β)

T =

t = rxBandwith

αT =

= WrxBandwidth × 0.5× (1− β)

B =

b =

αB =

= 1− β − (αS + αT )

erec → [β, 1]

×

118



•

•

•

•
•
•

•

alliancesize = 3

•

•

•

α
α

β

119



0.65

0.70

0.75

0.80

0.85

0.90

e
ff
ic
ie
n
c
y

single attacker far single attacker close

4 6 8

alliance size

0.65

0.70

0.75

0.80

0.85

0.90

e
ff
ic
ie
n
c
y

two attackers 1 far 1 close

4 6 8

alliance size

all clients attacking

Algorithm

1

2

3

0.7

0.8

0.9

e
ff
ic
ie
n
c
y

single attacker far single attacker close

1 2 3 4

alliance size

0.7

0.8

0.9

e
ff
ic
ie
n
c
y

two attackers 1 far 1 close

1 2 3 4

alliance size

all clients attacking

Algorithm

1

2

3

0.4

0.6

0.8

e
ff
ic
ie
n
c
y

single attacker far single attacker close

300 600 900

budget

0.4

0.6

0.8

e
ff
ic
ie
n
c
y

two attackers 1 far 1 close

300 600 900

budget

all clients attacking

Algorithm

1

2

3

0.4

0.6

0.8

e
ff
ic
ie
n
c
y

single attacker far single attacker close

300 600 900

budget

0.4

0.6

0.8

e
ff
ic
ie
n
c
y

two attackers 1 far 1 close

300 600 900

budget

all clients attacking

Algorithm

1

2

3

120



0.6

0.7

0.8

0.9

e
ff
ic
ie
n
c
y

single attacker far single attacker close

0.
5
0.
6

0.
9

1.
5

2.
0

attack size

0.6

0.7

0.8

0.9

e
ff
ic
ie
n
c
y

two attackers 1 far 1 close

0.
5
0.
6

0.
9

1.
5

2.
0

attack size

all clients attacking

Algorithm

1

2

3

0.7

0.8

0.9

e
ff
ic
ie
n
c
y

single attacker far single attacker close

0.
5
0.
6

0.
9

1.
5

2.
0

attack size

0.7

0.8

0.9

e
ff
ic
ie
n
c
y

two attackers 1 far 1 close

0.
5
0.
6

0.
9

1.
5

2.
0

attack size

all clients attacking

Algorithm

1

2

3

121



122



123


