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Distributed Multimedia & Database system 
 
Distributed Data Base Management System (DDBMS)- 
 
   A distributed database system allows applications to access data from local and remote 
databases. In a homogenous distributed database system, each database is an Oracle Database. In 
a heterogeneous distributed database system, at least one of the databases is not an Oracle 
Database. Distributed databases use client/server architecture to process information requests. 

 A distributed database system consists of loosely coupled sites that share no physical 
component. 

 Database systems that run on each site are independent of each other. 

 Transactions may access data at one or more sites. 
It contains the following database systems: 
Homogenous Distributed Database Systems- 
In a homogeneous distributed database 

 All sites have identical software  
 Are aware of each other and agree to cooperate in processing user requests. 

 Each site surrenders part of its autonomy in terms of right to change schemas 
or software 

 Appears to user as a single system 
A homogenous distributed database system is a network of two or more Oracle Databases that 
reside on one or more machines.  

 
Fig 1: Homogenous Distributed Data Base System 
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Heterogeneous Distributed Data Base- 
In a heterogeneous distributed database 
o Different sites may use different schemas and software 

 Difference in schema is a major problem for query processing 
 Difference in software is a major problem for transaction processing 

o Sites may not be aware of each other and may provide only  
limited facilities for cooperation in transaction processing 

 
Fig. 2: Heterogeneous Distributed Database System 

 
Advantages of DDBMS: 

 Data are located near “greatest demand” site 

 Faster data access 
 Faster data processing  

 Growth facilitation  

 Improved communications  

 Reduced operating costs  
 User-friendly interface  

 Less danger of a single-point failure  

 Processor independence 
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Disadvantages of DDBMS: - 
 Complexity of management and control  

 Security  

 Lack of standards 
 Increased storage requirements  

 Greater difficulty in managing the data environment  

 Increased training cost 
Distributed Processing Vs Distributed Data base: - 

 Distributed processing – a database’s logical processing is shared among two or more 
physically independent sites that are connected through a network- 

o One computer performs I/O, data selection and validation while second computer 
creates reports. 

o Uses a single-site database but the processing chores are shared among several 
sites. 

 Distributed database – stores a logically related database over two or more physically 
independent sites. The sites are connected via a network - 

o Database is composed of database fragments which are located at different sites 
and may also be replicated among various sites. 

 
Fig 3: Distributed Processing Environment 

Distributed Multimedia: - 
Modern computers can handle streams of continuous, time-based data such as digital audio and 
video. This capability has led to the development of distributed multimedia applications such as 
networked video libraries, Internet telephony and video conferencing. Such applications are 
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viable with current general-purpose networks and systems, although the quality of the resulting 
audio and video is often less than satisfactory. More demanding applications such as large-scale 
video conferencing, digital TV production, interactive TV and video surveillance systems are 
beyond the capabilities of current networking and distributed system technologies. Multimedia 
applications demand the timely delivery of streams of multimedia data to end users. Audio and 
video streams are generated and consumed in real time, and the timely delivery of the individual 
elements (audio samples, video frames) is essential to the integrity of the application. In short, 
multimedia systems are real-time systems: they must perform tasks and deliver results according 
to a schedule that is externally determined. The degree to which this is achieved by the 
underlying system is known as the quality of service (QoS) enjoyed by an application. 

 
Fig 4: Distributed Multimedia 

Characteristics of Multimedia: - 
• Referring to video and audio data as continuous and time based. 
• Continuous refers to the user’s view of data. 
• Internally, continuous media are represented as sequences of discrete values that replace 

each other over time. 
            For Example: 

• The value of an image array is replaced 25 times per second to give the 
impression of a TV-quality view of moving scene. 

• A Sound amplitude value is replaced 8000 times per second to convey telephone-
quality speech. 

• Multimedia streams are said to be time-based because timed data elements in audio and 
video streams define the content of the stream. 

• The systems that support multimedia applications need to preserve the timing when they 
handle continuous data 
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• Multimedia streams are often bulky.  Hence systems that support multimedia applications 
need to move data with greater throughput than conventional systems. 
Example: 

• A standard video stream requires more than 120Mbps, which exceeds the capacity of a 
100Mbps Ethernet network. 

• The use of compressed representations is therefore essential. 
Quality of Service Managements: -  
When multimedia applications run in networks of personal computers, they compete for 
resources at the workstations running the applications (processor cycles, bus cycles, buffer 
capacity) and in the networks (physical transmission links, switches, gateways). Workstations 
and networks may have to support several multimedia and conventional applications. There is 
competition between the multimedia and conventional applications, between different 
multimedia applications and even between the media streams within individual applications. 

  . 

 
Fig 5: Typical infrastructure components for multimedia applications 

 
The planned allocation is referred to as quality of service management. 
    QoS manager’s responsibilities are: 

 Quality of Service negotiation 

 Admission Control 
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Fig 6: QoS Managers Task 

Quality of service negotiation  
• The application indicates its resource requirements to the QoS manager. 
• The QoS manager evaluates the feasibility of meeting the requirements against a database of 

the available resources and current resource commitments and gives a positive or 
negative response. 

Three parameters are of primary interest when it comes to processing and transporting 
multimedia streams: 

• Bandwidth 
• Latency 
• Loss rate 

– bandwidth  
      • The rate at which a multimedia stream flow. 
 – Latency  
      • The time required for an individual data element to the time required for an individual data        
element to move through a stream from the source to the destination  
      • jitter  
– Loss rate  
      • Data loss due to unmet resource requirements  
Traffic Shaping: - 

 Traffic Shaping is the term used to describe the use of output buffering to smooth the 
flow of data elements. 
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 The closer the actual traffic pattern matches the description, the better a system will be 
able to handle the traffic, when it uses scheduling methods.      

Case Study of Distributed System: -  
Amoeba is a complete and novel distributed operating system constructed as a collection of user 
level servers supported by the microkernel. Mach and Chorus are primarily microkernel designs 
geared towards the emulation of existing operating systems, notably UNIX, in a distributed 
system. Mach, Chorus and Amoeba have many common general goals, including the support of 
network transparency, encapsulated resource management and user-level servers. In Mach and 
Chorus, some objects are managed by the kernel and others by user-level servers, whereas all 
Amoeba objects are managed outside the kernel. Chorus allows user-level servers to be loaded 
dynamically in the kernel address space. Mach, Chorus and Amoeba all provide separate 
abstractions of processes and threads. Mach and Chorus can take advantage of a multiprocessor. 
The Amoeba kernel interface is very simple, because of its simple communication model and 
lack of support for virtual memory. The Mach and Chorus kernels offer many more calls due to 
their more complex communication models and the desire to emulate UNIX.  
Naming and protecting resources - Resources are named and protected by capabilities in 
Amoeba and Chorus and by ports in Mach. Resources identified by capabilities in Amoeba and 
in Chorus are accessed by sending a message to the appropriate server port and the server 
accesses the particular resource identified in the capability. In Mach, servers generally manage 
many ports, one for every resource. Resources are accessed by sending messages to the 
corresponding ports. Capabilities alone are not suitable for implementing the sort of identity-
based access control required in UNIX file systems. The Chorus kernel provides protection 
identifiers to enable user level services to authenticate the actor that sent a message and the port 
used by that actor. Mach’s port rights are capabilities that confer send or receive rights on the 
process that possesses them. However, unlike Amoeba’s capabilities and Chorus’s port 
identifiers, which can be freely constructed and manipulated at user-level, Mach’s port rights are 
stored inside the kernel and protected by it, allowing efficient representations and rapid access. 
But the Mach kernel has the additional expense of processing port rights in messages. For local 
communication, the Mach approach eliminates the need for random number generators and one-
way functions, which are associated with Amoeba capabilities. However, in a secure 
environment, the Mach network servers must encrypt port rights transmitted in messages. 
Amoeba capabilities and Chorus capabilities can persist beyond the execution of any process that 
uses them. An Amoeba capability for a persistent resource such as a file can be stored in a 
directory. Each component of the capability, in particular the port identifier, remains valid as 
long as the file exists and the check field has not been changed at the server. By contrast, Mach 
capabilities for send rights are volatile. To access a resource, a Mach client requires a higher-
level, persistent identifier to obtain the current identifier of the appropriate send rights; this 
higher-level identifier must be resolved by the service concerned before access can be obtained. 
There does not seem to be a clear winner between Mach’s scheme of kernel-managed port 
capability transfers, and the Chorus and Amoeba scheme of user-controlled capability transfers. 
In Amoeba, processes are obliged to generate port identifiers themselves, and then test for their 
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uniqueness. The Chorus port naming scheme improves upon this since the kernel generates UIs 
for port identifiers, thus avoiding clashes. Both Amoeba and Chorus allow for groups of servers 
to manage resources. In Amoeba the processes form groups, but in Chorus processes effectively 
become members of groups by making their ports join port groups.  
Inter process communication - The Mach, Chorus and Amoeba kernels all provide a 
synchronous request-reply protocol. Chorus and Mach also provide for asynchronous message 
passing. Mach packages all forms of message passing in a single system call, whereas Chorus 
provides alternative calls. Amoeba and Chorus provide for group communication. In the case of 
Amoeba this is a reliable, totally ordered multicast to be used by the members of a process 
group. Chorus provides an unreliable multicast to all the members of a group of ports or to 
selected members. Chorus services can be reconfigured by servers adding or removing their ports 
from a group.  
Messages - Amoeba messages consist of a fixed-size header and an optional out-of-line block of 
data of variable size. But Mach is more flexible in that it allows multiple out-of-line blocks in a 
single message. Mach and Chorus employ their virtual memory management techniques to the 
passing of large messages between processes in the same computer. The contents of Mach 
messages are typed – enabling port rights to be transmitted. Messages in Chorus and Amoeba are 
just contiguous sequences of bytes.  
Network communication - Communication between processes in different computers is 
performed in Mach and Chorus by user-level network servers running at every computer. The 
network servers are also responsible for locating ports. The Amoeba kernel supports network 
communication directly and is highly tuned to achieve rapid request-reply interactions over a 
LAN. The Amoeba designers considered that the extra context switching costs that would be 
incurred through use of a separate, user-level network manager process would be prohibitive, 
Mach, Chorus and Amoeba use similar schemes for locating ports. Location hints are used first 
but if those fail they resort to broadcasting. The use of user-level network servers should allow 
for a variety of protocols. However, Mach’s network servers primarily use TCP/IP as the 
transport protocol. Chorus also sticks to international standards, providing Internet and OSI 
protocols. However, this is not necessarily suitable on LANs when request-reply interactions 
predominate. 
Memory management - Amoeba has very simple memory management scheme without virtual 
memory. In contrast Mach and Chorus provide similar very powerful and flexible virtual 
memory management schemes allowing a variety of different ways of sharing between 
processes, including copy-on-write. Mach and Chorus both make use of external pagers and local 
caches, which allow virtual memory to be shared between processes, even when they run in 
different computers. UNIX emulation ◊ Amoeba does not provide binary compatibility with 
UNIX. Chorus and Mach both provide emulation of UNIX as subsystems. 
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