


Figure 7: IPTV SC application model
The database schema for the IPTV data objects and the BCG data is shown in figure 8 and 9.
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Fcontainerld : string(idl)
+erid : string(idl)

kname : string(idl)
{>Htimestamp : long(idl)

title : string(idl)
+description : string(idl)
Hicon ¢ string(idl)
FcontrolNumber : short(idl)
recommenderld : string(idl)

Cprofileld : string(idi)

Laddress : string(idl)

Fowner : string(idl)
-sessionld : long(idl)
~sessionVersion : long(idl)

Csip : string(idl)
-sessionType : stril

-se

Figure 8: IPTV Database schema
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Figure 9: BCG Database schema
Benchmark Results and Analyses
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Use Case 1: IPTV SC

The next pages show the benchmark results of internal (server-side) and external (network-side) INVITE and

BYE requests. 10 SIP requests per second are sent to the database server . We also performed these test cases

with a native memory repository (no persistence data) to analyze the approximate database overhead of each

request. Following are the average results indicated in milliseconds.

Memory Benchmark Results

User Ti TA TB TNI TNB TNF
1 1 1 1 11 5 57
100 3 1 1 11 7 60
10k 2 1 1 10 7 59
V/OD Benchmark Results
User Ti TA TB TNI TNB TNF
1 6 4 5 13 9 61
100 8 5 7 16 12 66
10k 6 4 17 14 23 77
MySQL Benchmark Results
User Ti TA TB TNI TNB TNF
1 13 5 7 21 11 63
100 12 9 10 18 15 68
10k 15 7 25 23 30 88

1

Ti = Average process time of an internal INVITE request (in milliseconds).

TA = Average process time of an internal ACK request (in milliseconds).

TB = Average process time of an internal BYE request (in milliseconds.

TNI = Average process time of an external SIPINVITE request (in milliseconds).

TNB = Average process time of an external SIPBYE request (in milliseconds).

TNF= Overall average process time of each external test run (INV + ACK + BYE) (in milliseconds).

Following are graphs for the 10k user test case with internal and external setups.

" In the test network environment, this was the best applicable value to avoid retransmits and server locks.
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Figure 10: Internal process time results for 10k users
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Figure 11: External process time results for 10k users
For the internal configuration both the application server and database server share the same machine. V/OD
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performed more than 50% better compared to the MySQL. In the external configuration, V/OD performed
approx, 25% better. The smaller advantages of the Versant Object Database over the network are based
on the network 10 bottleneck of the test environment, which could not handle the amount of incoming

IO requests.

Use Case 2: Broadband Content Guide
The write and read times for BCG data are recorded and analyzed. The following table lists the processing

time in seconds:

V/OD Benchmark Results

MySQL Benchmark Results

Channels Twrite Treap ‘ Channels Twrite Treap
0 120,24 66,38 ‘ 10 15,18 5,58

30 356,52 109,04 ‘ 30 20,74 15,38
50 574,21 292,94 ‘ 50 25,17 23,17

TWRITE = Time for writing BCG data into the repository (in seconds).
TREAD = Time for reading BCG data from the repository (in seconds).

Figure 12 shows the processing time for filling/reading the repository with the converted BCG data, using
Versant and MySQL repository implementations.
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Figure 12: Process time results for BCG refresh
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The results show a significant advantage for the V/OD managing complex data structures. The Versant
implementation was over 8 times faster than MySQL. The MySQL database schema for BCG demonstrates the
disadvantages of relational databases when managing a complex database model. The relational schema
contains a large number of tables that must be joined together with references, when storing and retrieving
BCG objects. This makes the MySQL database significantly slower.

JDO vs. Native MySQL

JDO is a high level application programming interface integrating transactional database capabilities into the
Java language. JDO can work with both object oriented databases and relational databases, and since it is
standardized, the application can run on different database systems without changing the application code.

JDO also encapsulates most if not all database connection logic. Therefore, the application programmer can
concentrate entirely on developing the application logic and does not have to spend time writing mapping
code from the application model into the database model.

JDO uses the Java application classes and methods to inherently create the database schema for the
application developer. Creating a separate database schema is not required. We found the JDO API well-
designed, easy to learn and fast to integrate with our application code. Due to these benefits, we would
recommend using JDO in Java applications.

JDO Versant — MySQL DataNucleus compatibility

Comparing databases is never an easy task. Many specific requirements influence the decision making process,
for example, the application specific data model and application specific data management tasks. Instead of
using a standard database benchmark, such as TPC-C, we chose to develop a couple of benchmarks that are
based on our existing IPTV Ecosystem data model and data management requirements, which allowed us to
analyze results that are more relevant to the real world requirements found in such systems.

The objective of the first test case was to handle a demanding number of simultaneous read/write operations
and queries with small data objects, typically found in an IPTV Session Control environment. V/OD performed
more than 50% better compared to MySQL in a server side, 3-tier application server architecture. Our results
for a traditional client/server architecture showed smaller advantages for the Versant Object Database,
performing only approximately 25% better than MySQL, probably because of the network latency of the test
environment.

The second test case managed larger sized BCG data in one large transaction. V/OD was more than 8 times
faster compared to MySQL. In our analysis, the test case demonstrated V/OD's significant advantages when
managing complex data structures.

Considering these results, we would recommend a V/OD database implementation where performance is
mandatory and in particular when the application must manage complex data structures.

Furthermore, we discovered that the Java Data Objects persistence API provides a modern, easy to use

programming interface to the Java programmer, which we can highly recommend to increase the productivity
of the development team by alleviating the need to implement mapping code to the database.
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Summary

The compatibility of the V/OD and the MySQL DataNucleus JDO implementations was flawless. The IPTV
application can simply switch from one database system to the other by replacing the JDO property files
containing the Persistence Manager Factory implementation definition and connection settings. It was not
even necessary to re-enhance the data classes with the database specific enhancer (only the Versant enhancer
was used). However developers must pay attention so that only JDO properties are used which both
implementations support. Therefore, the usage of vendor-defined properties must be carefully planned, if they
are required.
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