Chris Conlon
Network Design Proposal

For Continental Noodle Organization

 Maverick Network Consulting Inc.
Requirements:
	Node
	Name
	V-Cord
	H-Cord

	N1
	New York
	4997
	1406

	N2
	Los Angeles
	9213
	7878

	N3
	Chicago
	5986
	3426

	N4
	Dallas
	8436
	4034

	N5
	Philadelphia
	5239
	1506

	N6
	Washington, DC
	5622
	1583

	N7
	Seattle
	6336
	8896

	N8
	Miami
	8351
	527

	N9
	Atlanta
	7260
	2083

	N10
	Boston
	4422
	1249

	N11
	Denver
	7501
	5899

	N12
	Rochester, NY
	4913
	2195

	N13
	Boulder, CO
	7460
	5957

	N14
	Vancouver, BC
	5980
	9032

	N15
	Toronto
	4981
	2488

	N16
	Mexico City, Mexico
	11293
	3419

	N17
	Rio de Janeiro
	17663
	-9665


Several sites V&H coordinates were derived from Lat/Lon Data:

City



  Latitude
 Longitude         V          H

Boulder                   
  40° 00' N     105° 16' W     7460     5957 
Mexico City              
  19° 24' N     099° 12' W     11293   3419 
Buenos Aires              
  34° 35' S      058° 29' W     17663   -9665
Toronto, Canada

  43° 39’ N
  079° 23’ W     4981    2488
Vancouver, BC, Canada
  49° 16’ N
  123° 07’ W     5980    9032
· Each city has 11 branch locations which must be networked to a 12th backbone connected site.  

· The backbone sites need to be connected via inter-city links which are arranged in a fully meshed backbone.

· Each city’s access network follows the same traffic pattern and quality, reliability, service, innovation, price and flexibility must be weighed evenly.

· Two designs must be submitted one being the least cost and the other being the best overall choice.

Local Access Network Designs (Intra-City)
Traffic Model for Each City (Using 24-48 traffic Generator Profile & restricting the algorithms to only use D56 links)
%TABLE SITES

%NAME++ TYPE+IDD+ VCORD+HCORD++PARENT++ POP LEVEL+TRAFOUT+ TRAFIN+

                N1 E      1        5003        3782                  N1    1         1        2400     2400

                N2 E      1        7557        3849                  N2    1         1        2400     2400

                N3 E      1        6107        4833                  N3    1         1        4800     4800

                N4 E      1        7360        2550                  N4    1         1        4800     4800

                N5 E      1        7246        3623                  N5    1         1        2400     2400

                N6 E      1        5047        2289                  N6    1         1        2400     2400

                N7 E      1        5465        2524                  N7    1         1        4800     4800

                N8 E      1        6409        2376                  N8    1         1        2400     2400

                N9 E      1        5028        3194                  N9    1         1        4800     4800

               N10 E     1        6806        3902                 N10   1         1        4800     4800

               N11 E     1        5525        4096                 N11   1         1        2400     2400

               N12 N     1        6113        2180                 N12   1         2      38400     38400

%TABLE LINETYPES

% SVTY+ TYPE   SPEED+++  FIXED_COST   DIST_COST1   DIST_COST2   DIST1

D56    LS      56000      500        5              3          200
Designs Generated:

	
	Cost
	Reliability
	Max Utilization
	Avg. Hop Count

	CMST 
	$24,620.00
	0.8943
	0.386
	2.8182

	Tour
	$28,970.00
	0.9926
	0.386
	3.2727


Although the Tour design has a 9.3 percent higher reliability it costs 17.6 percent more than the CMST design.  Both designs have less than a 50 percent maximum link utilization, which allows some flexibility for bandwidth increases as well as minimizing delay.  Additionally, the CMST design has a lower average hop count which reduces network delay.  All costs are based on 56K Leases Lines. 
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Figure 1 (CMST)
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Figure 2 (CMST)
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Figure 3 (Tour)
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    Figure 4 (Tour)
Conclusion Intra-City Design

For the local intra-city networks I recommend the CMST design.  It is both the cheapest and the least delayed network.  The Tour network is more reliable but not worth the significant jump in price. 
(17 cities x $24,620.00) + (11 sites per city x $2000 per router) = $440,540
Backbone Network Designs (Inter-City)

· Fully meshed network between 17 cities
  Leased Line Considerations

  
136 LLs @ 64Kbps =   $27,200
    248,264 miles = $248,264
    136 LLs @ 128Kbps =   $34,400

    248,264 miles = $372,396



Frame Relay Design Consideration
Port Charges

13 cities x $1,925 1024Kbps Port + 4 int’l cities x $7,700 + 17 x $825 = $69,850 + $17,000 installation charge
CIR Charges
 
56/64kbps -> $112 x 136 PVCs = $15,232

Distance matrix between Cities


[image: image5]
	n1	n2	n3	n4	n5	n6	n7	n8	n9	n10	n11	n12	n13	n14	n15	n16	n17


n1	0	2443	712	1369	83	206	2407	1097	747	189	1627	251	818	2432	343	2091	5320


n2		0	1739	1241	2375	2292	965	2497	1934	2587	828	2254	823	1086	2168	1556	6158


n3			0	799	652	595	1734	1184	586	848	918	517	927	1773	435	1679	5548


n4				0	1289	1181	1675	1110	721	1545	660	1257	682	1762	1197	925	5224


n5					0	124	2363	1032	665	271	1563	242	1574	2392	323	2008	5284


n6						0	2324	926	542	394	1489	297	1501	2359	351	1885	5211


n7							0	2723	2175	2493	1017	2167	996	121	2072	2337	6877


n8								0	601	1264	1720	1209	1741	2793	1233	1305	4366


n9									0	936	1210	744	1227	2235	732	1344	4963


n10										0	1764	338	1772	2511	430	2279	5427


n11											0	1429	23	1102	1342	1433	5878


n12												0	1437	2189	96	2055	5507


n13													0	1080	1349	1454	5901


n14														0	2094	2445	6972


n15															0	2018	5555


n16																0	4602


n17																	0
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