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Fig. 7. Percentage of winners in Aonline1 with different I and Uk/Lk .

Fig. 8. Competitive ratio of Aonline2 with different I and U ′
k .

Fig. 9. Social welfare and cloud provider’s revenue in Aonline2 with I
and U ′

k .

Performance of Aonline2: We first examine the com-
petitive ratio of Aonline2. We use CVX with the Gurobi
Optimizer to solve the convex problem (8) exactly, and
compute the competitive ratio by dividing the optimal
social welfare by the social welfare returned by Aonline2.
However, CVX fails to solve in 24 hours even with a
medium-size input. Thus, we reduce the input size and
only consider 10-20 users. Fig. 8 shows the competitive
ratio of Aonline2 under different number of users and U ′

k.
It becomes larger with the increase of U ′

k. The change of the
number of users doesn’t have much impact on the competitive
ratio. As indicated in Theorem 5, a larger U ′

k negatively
influences the competitive ratio when we set ck to 1. We can
also observe that the competitive ratio is still less than 5 with
a large U ′

k, which is much better than the theoretical bound.
We next study the performance of Aonline2 in the aspects

of social welfare and user satisfaction. Fig. 9 shows the social
welfare and cloud provider’s revenue with different number of
users when we vary the value of U ′

k. We can obverse that both
the social welfare and revenue increase with the increment of
number of users and U ′

k. The reason for it has been explained
when we evaluate the performance of Aonline1 and is omitted
here, as the design of Aonline2 follows the same primal-dual
technique. Fig. 10 reflects the percentage of winners gradually

Fig. 10. Percentage of winners in Aonline2.

rises when the number of slots increases. The possibility of
wining becomes higher when the system spans a long period
as there are more slots available for scheduling. In addition,
a small number of users leads to higher user satisfaction.

VII. CONCLUSIONS

We studied the auction design for cloud computing jobs that
have soft completion deadlines. Our main contribution is an
online cloud job auction that is truthful and computationally
efficient, and achieves a good competitive ratio in social
welfare. Techniques used in the auction design include the
posted pricing framework for truthful online auctions, a new
LP formulation and solution method for handling soft deadline
constraints, as well as approximation algorithms based on LP
dual and Fenchel dual. Our method for handling soft deadline
constraints may be applicable to other auction design problems
where deadline is involved, for example, in demand response
auctions in a smart grid.
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