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Design and Implementation of Scalable VOD System on Linux

Jeong-Won Kim*, In-Hwan Kim"™ and Ki-Dong Chungw

ABSTRACT

Video on.Demand (VOD) system is. definitely one of main applications in upcoming multimedia era.
In this research, we have designed and implemented a host-based scalable VOD system (SVOD) which
is composed of low cost PC servers and runs on Linux kernel that is currently spotlighted in enterprise
and research domains. Our contribution is as follows: first, the previous Ext2 file system was modified
to efficiently support continuous media like MPEG stream. Second, the storage server features a host-based
scalable architecture. Third, a software MPEG decoder was implemented using Microsoft’s DirectShow®
COM. Finally, flow control between client and server is provided to suppress overflow and underflow
of client circular buffer and supports FF VCR operation. We have known that it is possible to develop
a thread-based and scalable VOD system on low cost PC servers and free Linux kernel.
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P = average_data_rate():

while ( 1) {
ct = calculate_computation_time:
buffering_begin = time():
Read();
buffering_end = time();
bt = buffering_end - buffering_begin;
ns = P - (ct + bt);
nanosleep(ns);
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Slots = Buffersize / Data_Packet_Size:
while ( 1) {
ct = calculate_computation_time;
send_begin = time();
for (i=0si<slots:i++)
Send():
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3.4 Media file system (MFS)
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struct Request {
unsigned long client_id,;
unsigned long control_id;
unsigned long control mode;

unsigned long offset;
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Data_rate = (File_size / Playback&time) / Packet_size;
Send Data rate to Server;
Function Flow control( ) // $714 22 Z£% & Function
Begin
CQueue_size = Get_queue_size(); // Circular queue size
Up_down_value = (Current_buffer_size-Previous_buffer_size )
/ (Current_time Previous_time)
If ( CQueue_size > Upper_Bound of Safe_State ) {
Data rate = Data_rate Up_down_value;
Send Data_rate to Server;
} else if ( CQueue size < Lower_Bound_of Safe State) {
Data _rate = Data rate + Up_down value;
Send Data_rate to Server;

}
End
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5.2.2 Fast Forward (FF) @4k
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Control Server
Kernel C Storage| .
. . Control| DB Client
version | Compiler Server
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E 2. AAaH He

Parameters Value
System Samsung Smartstation 725
CPU Pentium 0 450MHz
Memory 256 MB
System I/O Bus Adaptec 2940UW 40MB/sec

Number of Disks 3

Total capacity 13.5GB

Total videos 40

Video types MPEG-I (about 300MB)

Average playback time|About 30 minutes

Disk block size 32KB

Network packet size [|4KB

H 3. OAa3 Atk

Parameters Value

Disk Model Seagate ST35420W

Formatted Capacity 4.5GB

Recording Method ZBR (Zone bit recording)

Average Seek Time (9.5 (Read)

Internal Transfer Rate (110 to 193.88 mbits/sec

External Transfer Rate|40 mbyte/sec
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