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3. Solutions to the problem of over-congested Web servers
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3.3. Cluster of web servers
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4.1. Overloading a web server

λ ∼ 10connections/second
1/µ ∼ 30seconds

1 server:C1 ∼ 300

2 servers:C2 ∼ 150

3 servers:C3 ∼ 100
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4.2. The TCP continuity problem
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5. Approaches

5.1. Round-Robin DNS
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5.2. HTTP redirect
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5.3. Load balancing switches
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6. MPLS Approach

6.1. Introduction to MPLS
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6.2. Traffic Engineering objectives for MPLS environment

- traffic oriented

- resource oriented
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Relation with load balancing:

. resource oriented objective
- server over- or under-utilization
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6.2. Traffic Engineering objectives for MPLS environment

- traffic oriented

- resource oriented

Relation with load balancing:

. resource oriented objective
- server over- or under-utilization

. traffic oriented objective
- supporting QoS operation
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7. Framework
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8. Implementation
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9. Performance evaluation
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9. Performance evaluation

Round-robin load balancing for large files:

Server 1 Server 2 Server3
no. % no. % no. %

20 con 7 35% 5 25% 8 40%
30 con 11 36.66% 12 40% 7 23.33%
50 con 16 32% 16 32% 18 36%
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9. Performance evaluation

Round-robin load balancing for large files:

Server 1 Server 2 Server3
no. % no. % no. %

20 con 7 35% 5 25% 8 40%
30 con 11 36.66% 12 40% 7 23.33%
50 con 16 32% 16 32% 18 36%

Round-robin load balancing for small files:
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Figure 7: Distributed requests

we considered 3 servers and we generated more concurrent
requests.

The main concern was for multimedia and/or file servers
where we deal with long connections and big files been
requested simultaneously. Therefore, for the first perfor-
mance test we considered relative large files (4.2MB). We
also presumed an average arrival rateλ = 0.4 connec-
tions/second; that is almost 35000 requests per day. We
than ran 3 tests generating respectively 20, 30 and 50 con-
nections. We used an round-robin algorithm to distribute
the requests along the cluster. Table 1 presents server loads
measured in the number of connection processed and the
percentage of the total number of connections. The results
show that servers share the workload in a balanced fashion
varying around the value of 33.33The load percentage never
increased over the value of 40

Server 1 Server 2 Server3
no. % no. % no. %

20 con 7 35% 5 25% 8 40%
30 con 11 36.66% 12 40% 7 23.33%
50 con 16 32% 16 32% 18 36%

Table 1: Round-robin load balancing for large files

The second test suite was intended to study the comport-
ment of the load-balanced cluster for a higher number of
requests but for smaller files. We used files with sizes uni-
formly distributed over the interval [100KB,1024KB] and
we varied the arrival rateλ from λ = 3 to λ = 12 con-
nections/second, which means over 1 million hits per day.
We initiated respectively 300 requests atλ = 3, 900 con-
nections atλ = 9 and 300 connectionsλ = 12 connec-
tions/second. The results are shown in Table 2 and reveals
even better percentages for shorter connection at a high ar-
rival rate than for the previous test with longer connections..

Both tables proves that our architecture provide good re-
sults even if we used a statical load-balancing algorithm
such as round-robin. Performance analysis for alternative
and more adaptive algorithms are beyond the scope of this
paper an may constitute the main issue for the future work.

Server 1 Server 2 Server3
no. % no. % no. %

300 con 102 34% 99 33% 99 33%
λ = 3

900 con 295 32.77% 303 33.66% 302 33.55%
λ = 9

300 con 94 31.33% 96 32% 110 36.66%
λ = 12

Table 2: Round-robin load balancing for small files

6 Conclusions and future work

In this paper we described one of the problems faced by to-
day’s Web service providers. The traffic through the Web
sites increases along with the number of clients and the
number of services offered. Then we presented alterna-
tive solutions, already on the market, that use Web clusters
to distribute the traffic across multiple servers, so keeping
the e-business running and profitable.We also proposed and
implemented a novel technique for Web switching, using a
next generation switching protocol, MPLS.

Our proposal is a working, cost-effective architecture, for
small institutions or corporations, in an open source en-
vironment. The performance tests showed that the MPLS
based solution performs well even for highly solicited web
sites ( 12 connections per seconds means over 1 million hits
per day). Moreover, porting the technique to a hardware im-
plementation may improve the performance and reliability
of the proposed next generation Web switching technique.

The implemented architecture constitutes a framework
for performance analysis and performance improvements
and are considered main issues in the current and future
work.
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