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Abstract Recent advances in communication and multimedia technologies make it possible to
provide video-on-demand(VOD) services and people can access video servers over the Internet at any
time using their electronic devices, such as PDA, mobile phone and digital TV. Each device has
different processing capabilities, energy budgets, display sizes and network connectivities. To support
such diverse devices, multiple versions of videos are needed to meet users’ requests. In general cases,
VOD servers cannot store all the versions of videos due to the storage limitation.

When a device requests a stored version, the server can send the appropriate version immediately,
but when the requested version is not stored, the server first converts some stored version to the
requested version, and then sends it to the client. We call this conversion process transcoding. If
transcoding occurs frequently in a VOD server, the CPU resource of the server becomes insufficient
to response to clients. Thus, to admit as many requests as possible, we need to maximize the CPU
availability.

In this paper, we propose a new algorithm to select versions from those stored on disk using a
branch and bound technique to maximize the CPU availability. We also explore the impact of these
storage management policies on streaming to heterogeneous users.

Key words ! transcoding, VOD, branch and bound, CPU availability, storage space
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43 E AR YA (Version Set Selection Algorithm)
P8 RFS(1<i<NV, 1<j<[R_FS))
E3=F s_Array(]

1: Temporary variables: i, j, pq, lower_bound,
N_frac, idx, sArr_size, s_Array[]

2: Max_profit < [_bound(0)

3i N frac < | u_bound(0) |

4 idx < 0, sdrr_size < 1

5: forj < 1 to [R_FS;| do

6: if a_SV;; + [_bound(1) > Max_profit
7: then Max_profit <— a_SVi; + I_bound(1)
3: if a_SVi; + u_bound(1} = Max_profit
9: then pg.push(R_FS, ;, sArr_size)

10: (idx, i, j) into s_Array[sdrr_size]
11 sArr_sizet++

12: end for

13: while(!pg.empr())
14: idx < select(pq.top())

150 pg.pop();

16: for j < 1 to |R_FS;+/| do

17: if a_SVi; + [ _bound(i+1) > Max_profit

18: then Max_profit <— a_SVis; + u_bound(i+1)

19: if a_SVier; + u_bound(i+1) = Max_profit

20: then pq.push(R_FSw.,, sArr_size)

21: (idx, i+1, j) into s_Array[sdrr_size]

22: SArr_size++

23: if Max_profit = N_frac or

24: (Max_profit = a_SVie; + u_bound(i+1j)
and i+] = NV)

25: then return s_Array(}

26: end for

27: end while
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