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Abstract

The characteristics including the fragmentation and non-cacheable dynamic content of network
multimedia present a great challenge to traditional content distribution. Based user's web brows-
ing patterns, in this paper, we propose a dynamic content distribution algorithm based on request
forwarding, with WebRTC technology and browser-assist mechanism. We analyse user’s browsing
behaviors (e.g., including online duration and visiting frequency), application-layer web page re-
quest failure, network layer network condition change based on the real-world log system to
design a condition-aware redirecting node selection algorithm. The algorithm utilizes the net-
work-layer information, while considering the new characteristics of the Web, and proposes a re-
quest forwarding mechanism. By reconstructing the user-user-server distribution path and res-
toring the failure of web content distribution, "transparency” enhances the system reliability per-
ceived by the client.
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Figure 1. Comparison between conventional content delivery and CDN + WebRTC content delivery
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Table 1. Trace items collected from Tencent QZone
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Figure 2. Failure distribution over time. Each timeslot is six hours
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Figure 3. Distribution of webpage sessions’ duration
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Table 2. Comparison of session durations in different applications
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Applications Mean Lifetime(s) Median Lifetime(s)
Napster 3600
File Sharing
Gnutella 3600
PPLive 393
PPStream 1222
Stream Media
SOPCast 1861
TVAnts 2778
Webpage Viewing QZone 158 41
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Figure 4. Users’ re-join pattern in terms of rejoin frequency and rejoin interval
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Figure 5. Illustration of session split. elapse = #, — b; and time-to-stay = e; — £,
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Table 3. Trace items collected from Tencent QZone
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Algorithm 1. Relay peer list generation
B BRETRIREREE

1: procedure relay-peer-selection(a, y , {)
2: fori=0to* ado
3: select p, which has the same location and ISP with p,, from online peer set
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Continued
4: Ri—R U p,
5: end for
6: fori=({* a+1)to{do
7: select p, from online peer set randomly
8: Ry<— Ry U p,
9: end for
10: filter peers which experienced some content fetching failure in Ry, Ry , respectively
11: filter peers whose workload exceed the threshold y in Ry, Ry , respectively
12: sort Ry, Ry in descending order of 7;
13: R« R U Ry
14: return R
15: end procedure

Algorithm 2. Content fetching with relay candidates
B 2. ETERELNABRIEE

1: procedure fetch-content (R)

2: for each relay peer p, € R do

3: send the content url to the first relay peer in R

4: if p, can get the content from server and relay to requesting peer p, then
S: break

6: else

7: try the next relay peer in R

8: end if

9: end for

10: end procedure
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Figure 7. The workflow of our prototype implementation
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Figure 8. The locations where content download failures occur
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Table 4. Bandwidth capacity and distribution of users
T4 FRABNMAPOH

Category 1 Category 1 Category 11 Category 111
Downlink(kbps) 784 1500 3000
Uplink(kbps) 128 384 1000
Fraction of Users 20% 50% 30%

DOI: 10.12677/csa.2020.101010 92 THEAURF 5 R


https://doi.org/10.12677/csa.2020.101010

g 5%

AT R i, AT AU M T Poisson IFE(B% = 30)/E /M AR LA K
Pareto M A7 4. MEHMME, a=02, =08, =10 [20].

RO ) R B FH P NI 3k CDN IR 528 T 20 web INZRT, oo P AR LA B A0 ISP R
TG B ) 38 XS AR SS A o AU 2 R BR[O AR 21 4 P T A DX 31 o 285 38 38— 2 i)
B, I HAZX IR —/NEB 2 B T B R 5 % . &1 9 o TR FE A ). S ul A w2
e MRS 28 PN I R (B, HABR P /AT S w3y ud) e RS ul, w2 MRS 4. A
SCHISEEG R, A SRBE R AU, 2% N R R 2 60%.

= =

”,’ X o \\\\

Q
S ox O Jv)off’ N Server
’I (\ X X 9‘_-)( ——— !V e /—\
\ & @) H ul H “ﬁ\
\ o I I/
\ O P B 0 7

N A u2 ud K

\\\ O ”’

X requesting peer o  relay peer

------- posible relay path selected relay path

Figure 9. Illustration for in-network failures
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Figure 10. The performance comparison among different algorithms when in-network failures occur
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