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Abstract:Realistic Broadcast Protocol Handler (RBPH) is a reliable multicast transport protocol intended for applications that require duplicate 

free, ordered, multicast data delivery from multiple sources to multiple receivers. This report provides a briefexplanation of the RBPH draft and 

more particularly the design and implementation of the host side (sender and receiver) supporting the RBPH protocol. In most of the 

communication protocols, there is something left to be desired and this project focuses on filling those gaps. In most of the data transmission 

protocols, there is no provision for checking if our sent data has been received or not. RBPH tackles this and such various problems by using 

Negative Acknowledgement or NAK which is the first of its kind for detectingwhether the data has been received or not.The benefit of RBPH 

over traditional multicast protocols is that it makes sure that a receiver in the group either receives all data packets from transmissions and 

retransmissions, or is able to detect unrecoverable data packet loss. RBPH is explicitly intended as a workable solution for multicast applications 

with basic reliability requirements. Its central design goal is most probably the simplicity of operation with due consideration for scalability and 

network efficiency.This protocol mainly intended for applications that needarranged, duplicate-free, multicast data delivery from multiple 

sources to multiple receivers. 
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I. INTRODUCTION 

The utilization of communication applications and 

innovations are developing step by step quickly. There are 

numerous world occasions that have been coordinated our 

consideration toward viable and dependable communication. 

There are numerous approaches to impart in a group or 

system however successful and solid communication is less 

effectively accessible. RBPH is utilized as a part of such 

cases at whatever point we require a basic and compelling 

communication arrangement. What it does is it utilizes 

multitasking conventions which are only one to numerous 

communication. There are various applications today that 

utilization communications between at least one sources and 

numerous collectors. Our RBPH convention adds to the 

current multicasting convention the advantage of Negative 

Acknowledgment (NAK), misfortune recuperation, 

requested conveyance, no duplication and separation of free 

disappointments. Dependable multicast communication is 

turning out to be progressively vital, particularly for 

applications, for example, media conferencing, imitated 

document servers, and circulated intuitive recreation and 

numerous others. Because of the way that group 

communication applications have a wide assortment of 

unwavering quality necessities, a wide range of solid 

multicast conventions have been created, none of which are 

prevailing guidelines as TCP is for dependable unicast. 

Group communication can be one-to-numerous or many-to-

numerous with little or extensive group sizes. A few 

applications oblige parcels to be conveyed all together, 

while others don't. A few applications require solidness (the 

way that the sender realizes that a bundle has been gotten), 

while others don't. Diverse conventions give distinctive 

levels of unwavering quality relying upon their specific 

application. The convention unwavering quality can be 

sender-started or collector started. That is, both of two is in 

charge of the location of lost bundles. A sender-started 

dependability convention puts the weight of misfortune 

discovery on the sender. A positive affirmation (ACK) is 

required from each collector for each parcel sent. A lost 

parcel is identified when the sender neglects to get an ACK 

from each beneficiary inside some time restrict. At the point 

when a misfortune is identified, the bundle is retransmitted 

and the sender again sits tight for an ACK from each 

beneficiary. A collector started unwavering quality 

convention requires the individual recipients to distinguish if 

any parcels are lost. Beneficiaries produce a negative 

acknowledgement (NAK) when they distinguish a lost 

bundle. The bundle is retransmitted in light of at least one 

NAKs. NAK implosion is still conceivable if countless lose 

a similar parcel. Concealment instruments can be utilized to 

minimize the quantity of copy NAKs delivered when such 

associated misfortunes happen. Comparable concealment 

systems can be utilized to keep a surge of retransmissions 

when any part with the proper information may react to a 

NAK. These are a portion of the fundamental benefits of 

RBPH over past legacy communication conventions. 

Practical Broadcast Protocol Handler (RBPH) is a mass 

migration from past end to end dependable conventions that 

make utilization of Internet Multicast. It has both end 

framework and can have switch components to the 

convention. This is an endeavor to defeat the scaling issues 

of convention dependability procedures (ACK or NAK, 

retransmission) while working them over irregularly lossy 

IP Networks. RBPH is focused at one to numerous 
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applications, obviously could be utilized for some to 

numerous essentially by utilizing different sessions. 

 

II. RESEARCHAND ANALYSIS 
The research and analysis of our project begins 

with the understanding of the multicast protocols and it’s 

minutiae’s and then understanding more about the RBPH 

protocol in detail and further advance to understanding  the 

protocol’s requirements and refinements.  

2.1Multicast Protocols:As defined and discussed earlier, 

the multicast protocol is a technique that enables a single 

packet transmission to reach one or more destinations or 

group. The primary benefits of a packet reaching multiple 

destinations from a single transmission are the following: 

bandwidth minimization, parallelism in the network, and 

optimization of transmitter costs. As such multicast 

protocols may be, there is an irrefutable need for a reliable 

multicast protocol that can provide a sense of reliability to 

our multicast protocol.Due to the fact that group 

communication applications have a wide variety of 

reliability requirements, many different reliable multicast 

protocols have been developed, none of which are dominant 

standards as TCP is for reliable unicast. 

2.2RBPH protocol description:As mentioned in the 

previous legends, RBPH is a reliable transport protocol for 

applications that require ordered duplicate-free, multicast 

data delivery from multiple sources to multiple receivers. 

RBPH was designed with the aim of simplicity in mind. It is 

intended to be used with multicast applications with basic 

reliability requirements.  

In the following, the RBPH functionality is described, 

focusing on certain key issues such as:  

 Basic Data Transfer  

 Loss Detection and Recovery  

 NAK Suppression  

 NAK Elimination  

 NAK Anticipation  

 Transmit Window Advancement  

 Options  

2.3 protocol’s requirements and refinements:One of the 

goals of RBPH is to get a strong definition of reliability 

from a simple protocol. ACK implosion can be addressed in 

a variety of effective but complicated ways, most of which 

require re-transmit capability from other than the original 

source. An alternative is to dispense with positive 

acknowledgements and resort instead to timeouts at the 

source to manage transmission resources. The definition of 

reliability with RBPH is a direct consequence of the 

following design decision: RBPH guarantees that a receiver 

either receives all data packets from transmissions, or is able 

to detect unrecoverable data packet loss. Group membership 

is also to be taken into account. 

RBPH group membership may change during the course of 

a transport session without the knowledge of the source, or 

any significance to the source or the remaining receivers. 

Late joining permits a source to indicate whether or not 

receivers may request all available retransmissions when 

they initially join a particular transport session.RBPH is 

designed to achieve the greatest improvement in reliability 

(as compared to the usual UDP) with the least complexity. 

As a result, RBPH does NOT address conference control, 

global ordering amongst multiple sources in the group, nor 

recovery from network partitions. 

2.4 RBPH loss detection and recovery – Retransmit 

constraint: 
When a NAK is received the source multicasts the requested 

retransmission (RDATA). The RBPH network elements 

forward the RDATA only if they have the corresponding 

Retransmit State and only on those interfaces in the 

corresponding interface list. At the same time, the RBPH 

network elements discard the current Retransmit State. 

Upon receipt of a NAK, source multicasts the requested 

retransmission (RDATA). The RDATA packets have 

exactly the same format as ODATA packets; however they 

differ in the type field. Therefore, retransmissions only 

propagate across the network segments, which reach 

receivers that lost the corresponding transmission. 

2.5 RBPH Local Repair Designated Local Re-transmitter 

(DLR)  
A DLR is a dedicated host function configured to act as a re-

transmitter for selected groups in which it must also act as a 

receiver. RBPH network elements and receivers that receive 

redirecting NCFs may thereafter unicast NAKs for losses in 

the group directly to the DLR rather than to the source. In 

response to directed NAKs, the DLR provides RDATA just 

as the source would. 

 

III.DESIGN 
Here we will discuss the methodology and the stages of the 

design phase of the RBPH protocol. 

A. Methodology:Having completed the analysis of the 

specification it became obvious that the host behavior can be 

very complicated to understand without the use of a 

structured and organized approach. It was then decided that 

the best way to overcome the problems of organizing the 

design would be to use the concepts of the Unified 

Modeling Language (UML).Although UML is a modeling 

language better suited to application development, the group 

chose to use it for protocol development. This decision was 

based purely on the belief that the UML principles could be 

used in order to visualize the sender and receiver sequence 

of actions as well as the different states within the protocol, 

and how the transitions from one state to the other occur.In 

addition, defining the use cases would make sure that every 

possible aspect of the protocol behavior was included in the 

design.Once the UML design was completed, the sender and 

receiver architecture diagrams were produced. These 

illustrate the actions that take place to send or receive 

packets, and how these actions are controlled. 

B.Use Cases: A use case is a narrative document that 

describes the sequence of events of an actor (an external 

agent) using a system to complete a process. 

(Jacobson1992). It describes stories or cases of using a 

system, thereby illustrating requirements, by defining the 

domain processes and the external environment, which 

consists of actors who participate in these processes. Strictly 

speaking, use cases are not actually object oriented analysis 

artifacts and are often used within non-object oriented 
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approaches. The UML formally includes the notion of use 

cases and use case diagrams. 

C. Sender Architecture Diagram:The following figure 

illustrates the initial design for the sender in terms of 

sequence of events and programming concepts.  

 

 
Figure 1:Initial sender architecture diagram 

 

As it can be seen form the figure, there are a number of 

threads: AdvanceThread, SPMThread, ODATAThread, 

TokenThread, RDATAThread, RegulatorThread, 

LeakyThread, and NAKReceiverThread.The data is received 

from the application and put into the Window buffer. The 

ODATAThread takes the data from the Window, adds a 

RBPH header and puts them in the ODATA queue. From 

there, the ODATA will be passed on to the Leaky buffer by 

the Regulator thread, as soon as it collects the right amount 

of tokens. Similarly, the SPM packets are put in the SPM 

queue by the SPM thread. As soon as a NAK is received, the 

NAKReceiver thread puts it in the NAK buffer. Next the 

RDATA thread arranges for an NCF to be sent and gets the 

corresponding packet from the Window buffer, which is 

then put in the RDATA queue. In addition it signals the 

AdvanceThread to advance the Window buffer. 

 

D. Receiver Architecture Diagram:The following figure 

illustrates the initial design for the receiver. As in the case of 

the sender, there are a few threads: Input Handler, DATA 

Handler, NCF Handler, SPM Handler, NAK Handler, NAK 

Initiator, Local Retransmitted and Create NAK.  

 

 

 
Figure 2: Initial receiver architecture diagram 

 

The data is received and put in the input buffer. From there 

the input handler checks the type of packet in order to put it 

in the appropriate queue. Further checks are done to 

determine if the packet is out of range or if it is a duplicate. 

If the packet is RDATA, then the input handler informs the 

local retransmitter. If a missing packet is detected, then the 

NAK initiator is activated which in turn activates the Create 

NAK thread that creates and puts the corresponding NAK in 

the output buffer. 

 

V. TESTING 

This topic describes the testing procedure, starting 

with the testing methodology and then continuing with the 

tests performed on the sender and receiver.Testing is one of 

the most important stages in software development. It is the 

stage where it can be proved whether the implementation 

and the requirements are in fidelity with each other. Testing 

can also confirm if the software specifications are complete 

and consistent. One of the main goals of testing is to have a 

minimum number of test cases that will find a majority of 

the implementation errors.There are mainly four kinds of 

different test that can be performed. They are: 

1) Conformance tests: they are used to verify whether the 

tested object is compliant to the standard. Protocol 

standards are defined layer per layer therefore the 

conformance tests are layer oriented.Conformance is 

usually verified through extensive testing of an 

implementation in which tests are derived directly from 
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the protocol specification. The implementation is said to 

conform to the specification if it behaves in a manner 

predicted by the protocol specification. If it doesn’t 

conform then an error exists in the implementation of 

the protocol. 

2) Functional tests: they are used to examine the 

functionality of the system to be tested. Functional tests 

may go beyond conformance tests as they check the 

non-standardized features of the system under test as 

well.A much higher number of test cases is needed 

compared to conformance testing as functionality 

testing is inherently more complex. The key issue is the 

efficient generation of test cases. 

3) Performance tests: they are used to measure the 

behavior of the object to be tested related to time and 

resources. In the case of RBPH performance tests 

concerned mainly CPU usage and memory usage. 

4) Quality of Service testing: mainly performance testing 

at the host interfaces. 

Some major topics related to testing are required to be 

addressed. They are: 

A. Fidelity and Requirements errors: The errors 

involved with protocol development can be categorized into 

two main areas, fidelity and requirement errors.Fidelity 

errors are usually caused from inconsistencies between the 

requirements and the implementation. They can be 

identified by the fact that the implementation fails to behave 

in the way specified by the requirements. Requirements 

errors are normally due to either incomplete or inconsistent 

specifications. 

B. General testing plan: The methodology described 

above was used as a basis in creating the testing plan for the 

RBPH implementation. Functional tests were conducted 

during the development of both the sender and receiver. 

Each group tested their implementation whenever a new 

addition in the code was done. This was mainly done by 

adding printf() messages within each function and other 

crucial parts of the code. That way every time the kernel 

(and the code) was compiled, it was possible to see whether 

the code was actually behaving the way it was supposed to.  

Both the sender and receiver were tested separately in the 

above way.  

 

VI.FUTURE SCOPE 

The main scope of this project was to develop the host side 

implementation for RBPH based on the specification 

required by us. Furthermore a test plan must be designed 

and performed.Although the compulsory requirements of 

this project were implemented, there is still some more 

functionality that can be added.The future scope of this 

project is also to be applicable for various broadcasting from 

single as well as multiple senders to multiple receiver.RBPH 

could be implemented over a large scale and a large network 

to handle simultaneous multicast and broadcast with future 

regards this protocol could be implemented on intermediate 

gateway or routers as well as it could be implemented over 

different Topologies.Finally the performance of the protocol 

can be analyzed for a range of network topologies and end 

system usage patterns. This will provide useful information 

as to how RBPH behaves in different network topologies, 

and it could be also used to measure the performance as 

compared to other multicast protocols. 

VII.CONCLUSION 

This paper gives different multicasting conventions used to 

dependable communication utilizing distinctive strategies of 

conventions. The fundamental point of this venture was to 

examine, plan and actualize the RBPH have for FreeBSD. 

The RBPH have has been effectively actualized and the 

venture points have been met. The part played by the RBPH 

convention is urgent in comprehension the future extent of 

the multicasting conventions. There is likewise much 

opportunity to get better as, given substantially more time 

could have been executed. A recommended change in the 

RBPH convention is the accompanying: the main system 

component (upstream) does not back off, so on the off 

chance that it did, a change could be accomplished as it 

would offer time to a neighborhood host to re-transmit the 

information so that the bundle misfortune could be settled 

locally. Further, just the principal arrange component would 

back off generally a long postponement could be included 

depending the extent of the tree from recipient until source. 

A proposal is this could be accomplished by the source NLA 

as the net component can check if the address of the 

approaching parcel is the same as the NAK originator. 

Along these lines chipping away at this venture gives 

information and aptitude to different spaces, for example, 

PC arranges and organizing, java programming, 

programming testing, convention execution, and so on 

which are with no uncertainty exceptionally valuable in 

further undertakings and advancements. 
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