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GOAL OF  THE  PROJECT

THE GOAL OF THE PROJECT IS TO DELIVER A COMPUTER TOOL FOR A DESIGNER OF A FRAME RELAY NETWORKS

THE DESIGN OF THE FRAME RELAY NETWORK INCLUDES

· NETWORK CONFIGURATION

· LINK'S CAPACITIES

· NODE'S EQUIPMENT

· PVCs CONSTRUCTION
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· EXAMPLES

· REPORTS

· CONCLUSION
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· REPORTS

· CONCLUSION

GENERAL INFORMATION 

OBJECT OF ANALYSIS
FRAME RELAY NETWORK
· HIGH SPEED TRANSMISSION BACKBONE 

· FRAME RELAY SWITCHES  (FRSs)

· FRAME RELAY ACCESS  DEVICES (FRADs)

· USERS  

· LINKS

THE PRINCIPLE OF TRANSMISSION
· HIGH SPEED TRANSMISSION OF FRAMES WITHIN FRN BACKBONE VIA PERMANENT VIRTUAL CHANNELS (PVCs)

BASIS: 

· CCITT AND ANSI STANDARDS FOR FRAME RELAY 

TASKS OF MODELING

· CONSTRUCTION OF PVCs BY CRITERION OF THE MINIMUM DELIVERY TIME

· PERFORMANCE ANALYSIS:  CALCULATION OF THE FRAME DELIVERY TIME AND PROBABILITY OF FRAME DELIVERY

· SURVIVABILITY ANALYSIS
· WHAT IF ANALYSIS

· PREPARATION OF REPORTS
· ARCHIVE OF PREVIOUS COMPUTER EXPERIMENTS

· HELP
INPUT DATA

· STRUCTURE 

· TRAFFIC 

· CHARACTERISTICS OF FRAMES 

· CAPACITIES OF NODES (SPEED OF PROCESSING AND VOLUME OF INPUT AND OUTPUT BUFFERS)

· CAPACITIES OF LINKS
CONTENTS OF FRN MODEL
· ANALYTICAL MODEL 

· DATABASE OF NODE'S AND TRUNK'S TYPES

· FRIENDLY USER'S INTERFACE

· GENERATOR OF REPORTS 

· ARCHIVE OF MODELS WITH INPUT DATA

· PRINTING REPORTS AND SCREEN

· HELP

ANALYTICAL MODEL OF FRN
PREDESTINATION  OF  THE  ANALYTICAL  MODEL 

· CALCULATION OF PVCs

· CALCULATION OF DELIVERY TIME

· CALCULATION OF PROBABILITY OF FRAME DELIVERY

· CALCULATION OF LINK'S AND NODE'S LOAD

ANALYTICAL MODEL IS BASED ON 
· QUEUING THEORY  

· OPTIMIZATION METHODS OF SEARCH OF EXTREMUM

DATABASE 


DATABASE INCLUDES 

· LIST OF NODE'S EQUIPMENT



(
FR SWITCHES



(
FR ACCESS DEVICES

· LIST OF TRUNK'S TYPES


DATABASE PERMITS USERS TO ENTER AND CORRECT DATA

USER'S INTERFACE


USER'S INTERFACE IS DESIGNED FOR FRIENDLY DIALOGUE OF THE USER WITH THE MODEL

INTERFACE ALLOWS USERS TO:

· DISPLAY THE STRUCTURE OF THE FRN AND




(
MOVE




(
ZOOM




(
SELECT 




(
EDIT



 OBJECTS ON THE SCREEN


· INPUT DATA 




(
NODE'S AND LINK'S PARAMETERS





(
TRAFFIC

· RUN TASKS

· DISPLAY REPORTS 

· TYPE TITLES, LEGENDS AND COMMENTS   (ON THE SCREEN AND FOR PRINTING)

· PRINT SCREEN AND REPORTS
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 CONSTRUCTION  

OF  PVCs 

Construction of PVCs
Increasing of Link’s Capacity or Number of Permitted PVCs

	[image: image1.png]                                       Initial variant           



	For given network parameters

No Solution



	Recommendations
to increase number of permitted PVCs
	are
         to increase capacity of links:

         Los Angeles-Houston  up to  129,000 Kbps

         Washington-Atlanta  up to  117,000 Kbps


	


	




Construction of PVCs
Effect of Maximum Number Permitted of PVCs

	One permitted PVC



	Two permitted PVCs




	Three permitted PVCs




	Networks with different values of the maximum 

number of permitted PVCs
     Origin = Seattle

     Destination = Miami




AGENDA
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· REPORTS

· CONCLUSION

 PERFORMANCE  ANALYSIS

Performance Analysis

Impact of Traffic Intensity on the Delivery Time

	


Network with Homogeneous Units:
Link’s Capacity                   140 Mbps

Node’s Capacity                  450 Mbps

Load Origin-Destination        5 Mbps
	




Performance Analysis

Distribution Function and Quantiles

Seattle-Miami

	



Network with Homogeneous Units:
Link’s Capacity                   140 Mbps

Node’s Capacity                  450 Mbps

Load Origin-Destination        5 Mbps
	 Value of Probability    Quantile
             0.00                 0.00000          

             0.05                 0.00200          

             0.09                 0.00269        

             0.14                 0.00301      

             0.19                 0.00326        

             0.24                 0.00347       

             0.28                 0.00366        

             0.33                 0.00384        

             0.38                 0.00401        

             0.43                 0.00417        

             0.47                 0.00433        

             0.52                 0.00448        

             0.57                 0.00464        

             0.62                 0.00480        

             0.66                 0.00497        

             0.71                 0.00515        

             0.76                 0.00534        

             0.81                 0.00555        

             0.85                 0.00581        

             0.90                 0.00613     


Performance Analysis

Main Parameterses

Delivery Time (sec)                                                                    Probability of Delivery
	
	Mean Time
	STD
	
	
	Probability of| Frame Delivery
	Probability of Frame Loss Due to Congestions
	Probability of| Frame Loss Due Trunk's Errors

	Maximum (Miami- Chicago)
	0.0057
	0.0021
	
	Maximum (Seattle-Denver)
	0.9999
	0.0000
	0.0001

	Minimum (Houston-Miami)
	0.0007
	0.0002
	
	Minimum (Miami-Chicago)
	0.8757
	0.1239
	0.0004

	Average Time for Entire Network
	0.0024
	0.0010
	
	Probabilities for the Entire Network
	0.9830
	0.0168
	0.0002


Link’s Load                                                                         Node’s Load
	
	Capacity
	Load
	Coefficient of usage
	
	
	Capacity
	Load
	Coefficient of Usage

	Maximum (Atlanta-Washington)
	138960
	115000
	0.828
	
	Maximum (Denver)
	450000
	260000
	0.578

	Minimum (Houston-Miami)
	138960
	30500
	0.220
	
	Minimum (Miami)
	450000
	115500
	0.257

	Average for Entire Network
	138960
	70544
	0.508
	
	Average for the Entire Network
	450000
	184116
	0.409
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 SURVIVABILITY  ANALYSIS

survivability Analysis

Influence of Failures on PVCs

Sample: Origin = San Francisco, Destination = New York

	Initial variant



	One  Failure




	Two Failures




	Three  Failures






survivability Analysis

Changing of the Mean Delivery Time Depending on Failures

Network Fragments

	

                     I



                       II



                     III



                      IV
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EXAMPLES

Sample of special Analysis

Subnetwork. Local Burst of Traffic

	


Subnetwork
	




Sample of special Analysis

Subnetwork. Effect of Trunk’s Capacity

	


Subnetwork
	        Link ‘User11-FRAD1’ consists of 1 trunk T-1

        Link ‘User12-FRAD1’ consists of 1 trunk DS-0

        Mean Delivery Time
         User11 to User_SW     - 0.0057 sec

         User12 to User_SW     - 0.0452 sec






Sample of special Analysis

Effect of Trunk’s Type

	



Links consist of 1 Trunk T-1 

(1.544 Mbps)

Mean Delivery Time 0.0057 sec
	

 

Links consist of 28 Trunks DS-0

(28x56Kbps = 1.568 Mbps)

Mean Delivery Time 0.1167 sec


CONCLUSIONS  AND  RECOMMENDATIONS

FRAME RELAY NETWORK MODEL  developed by SOTAS’s Moscow International Group of Operations Research (I.G.O.R.) helps MCI:

· Evaluate and Perform “What If” Analyses of Existing Networks and Systems

· Design, Plan, and  Analyze Prospective Networks and Systems

The Model:

· Is Interactive and User Friendly

· Finds Permanent Virtual Channels

· Calculates Many Measures of Operational Performance

· Yields Results in Meaningful Formats

Recommended Improvements to the Current Model Include Adding Switched Virtual Channels.

This  Model is the  Foundation  and SOTAS is  THE  Contractor to Build Tools to Evaluate:

· Asynchronous Transfer Mode (ATM) Networks

· SONET

· Dynamically Control Routing (DCR)

· Etc.
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