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DLB Dynamic and Decentralized Load Balancing Algorithm

EO Extremal Optimization

GA Genetic Algorithm

HBO Honey Bee Optimization

HLBA Hierarchical Load Balanced Algorithm

LBTA SSO Load Balanced Transaction Allocation using SSO

LBTS ACO Load Balanced Transaction Scheduling using ACO

LBTS HBO Load Balanced Transaction Scheduling using HBO

MATS ACO Maximization of Availability for Transaction Scheduling using ACO

MT T B j Mean Time Between Failures at the jth node

MT T Fj Mean Time To Failure at the jth node

MT T R j Mean Time To Repair at the jth node

Randomized Randomized Algorithm

SSO Social Spider Optimization

TM Transaction Management

WTM Without Transaction Management
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Symbols

A j Availability at the jth node

Ac,λ The conditional steady-state availability of servers c with load λ

Aλ Availability of the resources under load λ

Ap Availability of the grid system when some of nodes are arranged in

parallel

As Availability of entire grid system

CNk The available processing capacity of the kth node

c number of servers available at time t

costig The inter communication cost between Ti and Tg measured in “words”

(some unit of data quantity)

cost(X) The cost of task allocation X

DMi Deadline-miss of ith transaction

D(Ti) Deadline of ith transaction

E The set of edges between nodes

eik The expected execution time of transaction i running on node k

G Complete undirected graph

Gi The set of all nodes still to be visited by ant m

K Maximum number of iterations

k Counter for number of iterations

Lik The load required by all the transaction at kth node ∀i = 1, ...,m

L j Load on the jth node
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lkb The communication link from kth to bth node

Mk The available memory size at kth node

m The number of ants

N Set of nodes in the on-demand computing system

Nk kth node ∀k = 1, ..,n

N i List of nodes traveled by ant i

n node

NITa The number of instructions in the ath task, ∀a = 1, ...,m

p Randomly generated quantity

p0 Parameter used to attain quick convergence of the algorithm

popsize Total number of solutions generated in the population

q Random number

Qc The probability that there are exactly c servers are available

RDMi(X) The reliability of system when there is no deadline-miss DMi

Rk,kb,DMi(X) The reliability of system with no deadline-miss DMi in addition to node

k and link lkb are operational

Rk(X) The reliability of system when node k is operational

Rkb(X) The reliability of system when link lkb is operational

Rk,kb(X) The reliability of system when both node k and link lkb are operational

Rk,kb,DMi,Aλ
(X) The reliability with no deadline-miss DMi in addition to node k and link

lkb are operational considering the conditional steady-state availability

Aλ of resources

Si The set of nodes allowed at the next step by ant m

T Set of transactions

Ti ith transaction ∀i = 1, ..,m

Tj Total time for execution of allocated tasks on the jth node

Tg The maximum time taken by any node when g ∈ j

Tmiss Number of transactions that have missed their deadline

Ttotal Total number of transactions
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t time

Vibbest Strongest vibration among all nodes

VibNk Vibration of kth node

VibNthres Threshold vibration

Vibtar Vibration of target node

Wj(t) Waiting time at the jth node

wkb The transmission rate of link lkb

X An m by n binary matrix corresponding to a task allocation

yik The memory required by all the transactions at kth node ∀i = 1, ...,m

α Factor that controls the importance of the trail

β Factor that controls the importance of the visibility

η j j̄ Visibility from node j to node j̄

λ j Task arrival rate at the jth node

µ j Service rate of the jth node

τ j Pheromone trail deposited on the jth node

∆τ j Quantity per unit time of pheromone trail laid on the node j by the ith

ant between time t and t + number of iterations till this instant

ρ Evaporation of the trail

{φ} The null set

γ Failure rate of node

σkb The failure rate of communication link lkb

ψi The rate of the deadline-miss failure in transaction Ti

η Repair rate of node

λ Arrival rate of transaction

µ Processing rate of transaction

Πi the steady-state probability for an M/M/c model
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