N vPisystems™

Case Study

SDH Configuration
with VPIltransportMaker™

Project Description:

This case study demonstrates how to build up a network with the network planning tool
VPltransportMaker.

This network represents the current network from a Asian network operator with SDH/PDH point-to-point
and SDH ring connections. In a second step the PDH link will be removed/replaced. The changes in the
network, due to adding equipment and links leads to additional costs and new capacity assignments in
the network.

In this case study we would like to show some of the capabilities of VPIltransportMaker, such as traffic
routing, link load, network utilization, network-node costs, equipment list and failure analysis.

In the first step a Greenfield planning is done to build up the current network.

In the second step the PDH link will be removed and in one example the traffic will be rerouted to the
existing infrastructure, and in an other example the PDH link will be replaced by a SDH link, that leads to
deploying new equipment.

Input Data:

Topology:
The topology represents the fiber connections between the nodes, carrying STM-4 and PDH signals.

The nodes represent STM-4 add-drop multiplexer, crossconnector, terminal multiplexer and regenerator.
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Figure — Network Topology shown in the GUI (Graphical User Interface)
The following figure shows the attributes for one fiber link:
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Figure — Fiber link attributes
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Traffic:

We assume some traffic demands, because we have no information about the traffic.

In this case study two traffic matrices are defined — E1 and VC4 traffic demands:
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Figure — 2 MB (E1) traffic matrix (fully meshed) Figure — VC4 traffic matrix
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Network Design — Greenfield Planning:

For the network design -meeting the customer requirements- the following design steps are done:

All the traffic demands must be multiplexed into higher layer:
» 2 MB demands are multiplexed first to VC-4 and than to STM-4
» VC-4 traffic demands are multiplexed to STM-4

» some 2 MB demands are multiplexed to E4 (140 MB), routed onto the PDK link

The architecture covers different requests, such as:
» point-to-point connection carrying the PDH signal,

» point-to-point connection carrying SDH signals which are protected by 1+1 MSP protection

» BSHR 2-fiber ring protection carrying STM-4 signals
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Figure — Hybrid Architecture
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In the first design step the traffic must be split into sub-networks to achieve a hybrid architecture:
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Figures — The traffic matrices 2 MB (left) and VC4 (right) are split at the crossconnector PL2:SDXC-4 into
2 subnetworks.

E.g. the traffic demand from MM3:TM-4 to TL3:ADM is split into two sections:

- from MM3:TM-4 to PL2:SDXC-4. This traffic section will be designed with 1+1 protection in the next
planning step

- from PL2:SDXC-4 to TL3:ADM. This traffic section will be designed with BSHR ring protection in the
next planning step

The next steps shows the design of each architecture separately:
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Design step: 1+1 MSP Protection 4-fiber

The both traffic matrices are routed on the upper fiber section with the following routing options:
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Figure — Routing options
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Figure — Routing of the VC4 traffic on the fiber without protection. The path is selected and highlighted in
the GUI. The label shows the traffic load (TL).
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Both traffic matrices are multiplexed into the higher layer STM-4:
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Figure — Bundling/multiplex options with the selected target layer STM-4

To consider the requested 1+1 Protection, the new created STM-4 traffic must be routed on the fiber with
the routing option 1+1:
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Figure — Routing options
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Figure — Result : Number of STM-4 signals routed on the fiber (TL represents Traffic Load) with 1+1
protection.
Here 3 x STM-4 are on each fiber pair. The working path is selected and highlighted in the GUI.
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Design step: BSHR Ring Protection 2-fiber

The application ‘Automatic Ring Designer’ in VPItransportMaker is a cost driven algorithm creating
optimized rings, by taking costs into account, such as equipment and fiber costs.

Besides the costs the optimization algorithm takes constraints into account, like the technical constraints
of the equipment, existing rings and capacity constraints on the fiber.

The ring protection and the add-drop multiplexer with the corresponding specification and costs are
defined within an equipment library:

SOMET,SDH Ring Technology Library ﬂ

—Defined SOMET/SDH Ring Technalogies
T.|tle: - I M ame: IF!ingF'mtectian State: I-"—'«Dtive "'l
RingPratection _ = =

Fibers: |2 -I Ring Type: MSSPRING
Line Rate: ISTM.q vl tdax Modes: |2D
tdax Circumference; |1 ] M ax ADMs: I'I g
Fill Factor: 100 % Regenerator Cost: IEI

A0k Interfaces

—Selected Technology Properties

2

Add/Drop Capacity: {100

Fixed Cost; I?'EIEIEID

Tributary Interfaces

Bit Rate | tdadularity | Interface Cost |
E1 1 1000
WEAAS T 2 3000

Add Edit [elete
Add Delete | | 2oply
LCloze |

Figure — Definition of ring technologies

After running the ‘Automatic Ring Designer’ (manual design is also possible) the result is the following:

The 2 MB and VC4 traffic are routed on the fiber and multiplexed to STM-4 layer, by guaranteeing the
2-fiber BSHR/MSSPRING protection.
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In total 9 x STM-4 rings with 2-fiber BSHR protection are generated:
[efined Systems

M ame |  Technology | Bit Rate | Cost | Length | Capacity | Traffic Load | Mode Count | Link Count ﬂ
hodRingd RingProtection S5TM-4/5T5-12 591408.71 1408.71 126.00 126.00 g g
ModRing2 RingProtection STM-4/5T5-12 444408.71 1408.71 126.00 126.00 = =
ModRing3 RingProtection STM-4/5T5-12 BE0408.71 1408.71 126.00 126.00 9 9
ModRingd RingProtection STM AUSTS 12 2av408.71 1408.71 126.00 12300 12 12
MadRings RingFratection 5 - -1 S1E408.7 4087 26.00 2000
ModRingE RingProtection STM 4.-’STS 12 1169408.71 1408.71 126.00 12000 16 16
ModRings RingProtection STM-4/5T5-12 1150408.71 1408.71 126.00 12000 16 16
ModRingS RingProtection STM-4/5T5-12 929408.71 1408.71 126.00 90.00 13 13 |
ModRing3 RingProtection STM-4/5T5-12 73084775 847,75 126.00 120,00 10 10 -

4| | |

Figure — List of the generated STM-4 rings with length, load and costs

In the upper figure the STM-4 ring ‘ModRing5’ is highlighted and automatically displayed in the GUI
(Graphical User Interface):
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Figure - Visualizing one of the 8 x STM-4 BSHR rings in the GUI (Graphical User Interface):

The red line represent the physical ring, carrying the STM-4 signal.

The highlighted nodes represent the necessary ADM function for this specific ring.

The un-highlighted nodes show, that these nodes need no ADM functionality. That means the
traffic can be through-connected in these nodes, which saves CapEXx.
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Figure - Second fiber ring carrying 1 x STM-4 BSHR.

In total 8 x ‘big’ STM-4 BSHR rings are created and 1 x ‘smaller’ STM-4 BSHR.
The next figure shows the total load of the STM-4 rings on the fiber:
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Figure - Visualizing the traffic load (TL).
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Besides showing the results in the GUI, the results can be documented in a MS EXCEL report, generated

in VPItransportMaker:
Ed ¥YPItransportMaker - SonetSdhRingReport.zls [Read-Only] - |I:||£|
J File Edit ‘iew Insert Format Tools Data Window Help  Acrobat = |5’| EI|
K1 | =|
A | B | C | 3] | E | F & H [ 1 =
. & visystems™ —
2 Ring Design Summary
ER Hicke Marigating Bar
4 Project name: THRP-COMM-02-design1 tom Design Summary
=N Dater 9A072005 202 P
|5 | Ring Summary
| 7 |1.Design Statistics Ring Details
=3 . :
3 Statistics Value AL LS SV IICR
10 _|# of Topological Rings 2 Fiket Link Datsils
11 [# of Modular Rings 9
12 |# of ADMs 101 Mode Summary
13 |# of Hode Regens =] Nodk Details

14 [# of WDM Terminals 0
15 [# of Inline OAg 0
16 [# of Terminal OAs I
0
0

Ring Inter-Conredion

17 |# of Regen OAs Demand Routes Summary

15 [# of Link Regens

[Demand Routes Details

19 |# of Hetworkwide Wavelengths 170

20 |Avg. Wavelength Wilization (%) 66 49% Inrouted Demands

22
=3 | Impct Parsm eters
24 2. CapEx Summary {Capital Cost of Network) Lieslu A= i alis
| 25 ) Project Notes

26 Total Hetwork Cost : TIT117 .43

25 |2.1 King Layer Cost

Em 0%
A ing Layer Cost
30 ltem Value 0
3 |ADM Fixed Cost F070000 o ADOM Fized Cos,
32 |ADM Port Cost 278000
33 [Hode Regen Cost 0 ® ADM Part Cost
34 |XC Port Cost 11000 OMade Fegen Co
35 [Fiber Cost 12117 43 e O%C Fort Cost
36 |Total Ring Layer Cost TaT117 43 mFiber Caost
37 -
i | 4 » [pI]" Design Summary / Ring Summary £ Ring Details £ Fiber Link Summary  / Fiber Link Details ¢ Made Summary £ | 4] E»| |J
Ready | | | [ [ T 4
Figure — Report with the tab ‘Ring Design Summary’, showing the number of generated rings, the
necessary equipment and the costs.
Case study VPIsystems

09/2003 12/22 Monika Hofner



N[N

systems™

For detailed information many tabs are available to break down the information. Some excerpts are

shown in the next figures:

E3 YPItransportMaker - SonetSdhRingReport.xls [Read-Only]

J@ File Edit Yiew Insett Format Tools Data Window Help Acrobat

70 v =| PC:ADM-4_PL1:ADM-4_1
A | B C D E | F |
ar
3 2. Modular Ring Details
a9
40 Modular Ring ID |Line Rate Link ID From Hode | To Hode Utilization
41 |ModRing? SThi-4 MEZADM-4 CYP:ADM-4 1 MEZ:ADM-4  |CYP:ADM-4 23.81%
42 |ModRing? SThi-4 CYPADM-4 KKT:ADM-4 1 CYPADM-4  [KK1:ADK-4 31.75%
43 |ModRingT SThi-4 K ADM-4 3 ADM-4 1 FEADM-E (K3 ADK-4 23.81%
44 |ModRing1 =Thi-4 k3 ADM-4 PLT:ADKM-4 1 kEZADM-4  [PLT:ADK-4 100.00%
45 | ModRing? =Th-4 PLT:ADK-4 PLZ2S0RC-4 1 PLT:ADM-4  [PLE:S0RC-4 16,87 %
46 |ModRing? SThi-4 PLZ:SDHC-4 W RAR:ADM-4 2 |PL2SDEC-4 Wi RAR:ADM- 100.00%
A7 | ModRing? SThi-4 W BYARADM-4 NCOADRM-4 1 W RAR:ADR-INC O: ADR-4 7.94%
43 |ModRingT SThi-4 MCOADM-4 NRZADKM-4 2 MCO:ADM-4  [NR2:ADK-4 100.00%
49 |ModRing =Thi-4 ATZADM-4 TLI:ADM-4 1 ATZADM-4  |TLI:ADM-4 81.75%
50 | ModRing =Thi-4 TL3:ADM-4 PLSDRC-4 1 TL3:ADM-4 [P SDKC-4 100.00%
51 |ModRing =Th-4 PLZ:SDHC-4 TTR:ADM-4 2 PLZ:SORC-4  [TTH:ADM-4 59.68%
52 [ModRing SThi-4 Tk ADM-4 NCO:ADM-4 2 TTh:ADK-4 NGO ADR-4 g7 52% Iﬂ
4|4 |p M Design Summary £ Ring Summary Ring Details { Fiber Link Summary  / Fiber Link Details £ Node 5ummar3|1|fh|
Ready | ] e e

Figure — Ring Report, tab ‘Ring Details’ showing the rings with the corresponding fiber sections and the

utilization of each fiber span.

The documentation of the ring/link utilization helps in doing a later extension planning. The provisioning of
new capacity can be done much more faster, due to exacter predictability.
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Ed ¥PItransportMaker - SonetSdhRingReport.xls [Res - |EI|£|
J@ Eile Edit Wiew Insert Format Tools Daka Window Help  Acrobat ;lilﬁ“
G3 ~| =|
A | B I C | D | =
1 =
2
3 Node Summary
4
)
6 |1. Node Equipment Summary
7
Node ID Line Rate # of ADMs # of Node
& Regens
89 |ATZ ADM-4 o Th-4 & 1
10 [BKKREG-4 o Th-4 2 7
11 [CYP:ADKM-4 o Thd-4 b 2
12 | KET1:ADM-4 2 Th-4 5 3
1.5 [FF3ADM-4 = -1 B J
30
31
32 | 2. Node Tributary Port Summary
33
Node ID Tributary Signal| Ring Access InterRing ADM
34 Rate ADM Ports Ports
35 | AT ADM-4 E1 190 =]
36 |AT2ADM-4 YOANETM-1 1 a
37 |[BEK.REG-4 E1 0 40
36 | CY P ADM-4 E1 180 a
39 | CY P ADM-4 WA ST 1 a
40 | Kk ADM-4 E1 180 a
41 [T ANR-4 WA T 1 1 Fi Iﬂ
|4 [ 4| ¥ |5 Node Summary ¢ Mode Details Ring Inter-Connecktion  #  Demand Rou <E >|
Ready | [ [ |

Figure — Ring Report, tab ‘Node Summary’ showing the number of ADM and regenerator (for through
connecting STM-4 rings) for each node, and a detailed list about the necessary tributary ports for
adding/dropping the E1 and VC4 traffic and the necessary ports for interring traffic (traffic can go through
more than one ring to improve the utilization).
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Design step: Point-to-point PDH traffic
On the fiber section between WN R/R:ADM-4 and SNO R/R:ADM-4 there is an existing PDH system.

In this cases study the 2 MB signals are routed on this link and multiplexed to E4.

L L T e s A RN ST R L d A LB B i — X TN T T T

Link Details - WN R/R:ADM-4_SND R/R:ADM-4_3 X|

Details Foutes |Systems|

| Modea | ModeB | Traffic Makix] Type | Protected | Orig. Value | Bitrate [Mbit/s] | RoutediZ] |
SMORARADM-4 | ZntDerm  [Working| Mo [ 8000 [ 200 | 10000 |

Attribte I Delete | Unselect.&ll'

Cloze | Print... | Wiew

N RRGAD M-

100
1

Figure — The PDH signal E4 carries 80 x E1 traffic. The right window shows the fiber and E4 layer.
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The total network design with the hybrid architecture can be shown now:
SMN:TNRP-COMM-02 Layer - Fiber All Traffic [Base units] =1Oo] x|
| B [Layer- A:Fiber, \: Fiber All Traffic (Base units? 1 =
e N = .
3 s — p
Qf_ . 2 x 3 STM-4 (1+1 MSP Protection 4-fiber)
aal| % [ J L I [y “'““'\-_f"-.l:l
- I BPNREES - || 1 Ay =
ol . ' _ . | 9 x STM-4 BSHR rings 2-fiber
E 71 | gl H ang Mai ] on 2 x fiber rings
; T.::.':I o] ("I" KKZADM- ,_:\
.!: % i l.| : : I Hrl-_ = : A Db -_\l__'-I
", PSP ™ Ls:ap = i
Eé: ] : PC:AD -4 I,.:PE:A r, _IL_‘:_IEIjﬂn == Y
=51 A eThani crpes
I BKKREG-4 .
\ . Phitsanulok Y [
> 2 % :
s .'uT ; - F:h ﬂrl M'l_
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= AD - T
g NEGn Sawan  Khoral o T
lT ; Platehu .
[ =T REG-4 SRZ:AD - 5
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""-._‘_'- SH BD o I-"{-:)_
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Figure — The total network with the number of SDH/PDH signals.
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What-if Scenario:

With VPItransportMaker different failure scenarios can be simulated, such as link- and node failures.

The next example simulates a node failure in node WN R/R:ADM-4 fails. The lost traffic is evaluated:

EAd ¥PItransportMaker - ModeFailureEvaluation.xls [Read-Only] - |EI|5|
J File Edit Wiew Insert Format Tools Daka Window Help Acrobat -|5’|£||
H39 j =| D WC3 Traffic MMI:TH-4 WN R/RADKM-4 1 Parcell Pathl
A | B | C D | E | _F |7

1 =
2 |NODE FAILURE EVALUATION REPORT

3

4

5 |PROJECT: THRP-COkRA-02

B |TRAFFIC MATRE: ALL

7

8 |==rErIummary:

9

10 |Faulty Hode: WH R/B:ADM -4

11

12 |Lost traffic:

13 | Traffic Matrix Amount Unit Hame

14 |2 B Traffic 260 E1

19 WG4 Traffic 2 WVCASETRT/STSA

16 | 140IntDem 1 E4

17 | SdIntDem 14 STh4/STS2

18

19 [=»===Affected Demand Paths:

20

21 |Traffic Matrix Source Destination Amount Unit Hame Portion

22 |2 WB Traffic PLZ:S0KC-4 WM RYR:ADKM-4 110 E1 100.00%
37 |2 WB Traffic WM RYRDADM-4 SMNO RYR:ADKM-4 ad| E1 100.00%

a3 |2 MB Traffic W RYRADR-4  SRZ:ADRM-4 110 E1 100.00%
39 |"C4 Traffic hARAZ: ThA-4 Wi RYR:ADR-4 2 WCAETMSSTSS | 100.00%
B3 " CAlntDern PL2:SDKC-4 W RYR:ADR-4 2 WCASETMSSTSS | 100.00%
B9 | 140IntDerm Wi RYRGADK-4 SMNO RARADRM-4 1 E4 100.00%
70 [S4IntDem T REG-4 MCO:ADM-4 1 STMAMSTSIZ 100.00%
71 [S4IntDem MO ADRM-4 W RAR:ADK-4 1 5TMA/STS12 100.00%
72 | SdIntDem MCO:ADRM-4 WM RYR:ADKM-4 1 STHMASTSTZ 100.00%
Fa  5d|ntDem MCO:ADRK-4 W R ADR-4 1

|4 [« [» [ 1% NodeFailureEvaluation / Jil

Ready | | |

Figure — Excerpt of the Node Failure Report, showing the lost traffic (here for all layer) in a summary and
the effected traffic pathes.
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Network Desigh — Removing/Replacing PDH link:

In the second design step, the existing PDH link will be removed.
The traffic, routed on the PDH link must be deleted, first.

To reroute the traffic, there are two possibilities:
1. The traffic is supposed to be routed on the existing rings only.
2. The PDH link is replaced by a SDH link and a new STM-4 ring must be created.

1. The traffic is rerouted on the existing rings

With the following option of the VPItransportMaker application ‘Automatic Ring Designer’ the user
can restrict the rerouting of traffic on existing rings only:

Funckions Ewaluations  “Wizards Tools ‘Window Help
Basic Mesh Topology. .. Traffic j| @ i | 1

Optimize Mesh Topology 3

e NN =Y [=fine Ring Technaologies. ..

WM Ring Designet 3 General Design Parameter Settings
Topological Ring Creation

Madular Ring Creation with Rouking

Show/Update Syskems. ..
Shiow 0TS systems

Llkra Long Haul OTS Design
Cnosk Based Mesh Design »

= "F Madular Ring Routing
7 [ R Modular Ring Deloading
L E'”;:‘ WTiygs  Ring Design Yalidation

Figure — Command in the menu to do the routing on existing rings only

This means in this case study, that there is no SDH link replacing the PDH link.

Additional options can be selected to define constraints, such as maximum number of rings.
VPItransportMaker is analyzing the total network, if there is enough capacity for the additional traffic.
This can lead to big detours (crossing many rings or routing the traffic via long distances). To avoid
delay, the user can define these constraints:

Modular Ring Routing/Deloading Para i[

¥ Allow to add new ADM in existing modular rings

¥ tax ring hops Factor relative to shortest path |2

¥ tax distance factor relative to shortest path 200

] I Cancel |

Figure — Definition of additional constraints
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When the algorithm is finished, a report is generated. If there is not enough capacity in the network
to carry the additional traffic, than the amount of unroutable traffic is displayed in the report, tab

‘Unrouted Demands’.

In this example all the traffic could be routed:

A, | ¢ | D | E | F 6 | H |
1 u
. Ju vPisystems
3 Demand Routes Summary
4
5

. . Ring
5 Demand ID Oty Unit Source Node Dest. Hode |Distance Hops
7 WWN RIRADM-4 SNOD RIR: 80|E1 W RYR:ADM-4  |SND FAR:ADM-4 179.40 1
g8 [NCO:ADM-4 SE2:ADM-4 10]E1 MCO:ADM-4 SR2:ADM-4 252.40 1
9 |KK1:ADM-4 AT2:ADM-4 3 10|E1 R ADM-4 AT2:ADM-4 425 76 1
10 | KK3:ADM-4 AT2:ADM-4 3 10]E1 k3 ADM-4 AT2:ADM-4 433.46 1
11 |[PE:ADKM-4 NCC:ADM-4 3 10|E1 PE: ADM-4 MCCADM-4 78426 1
12 INCO:ADM-4 LS ADM-4 3 101E1 MCO:ADM-4 LS:ADM-4 596.95 1
A, | C E F E
1 -
. Ju VPisystems
: Demand Routes Details
4
5
Modular
5 Demand ID Ring ID From Node To Node
7 W RARGADM-4 SN0 R/R:ADM-4 4 [ModRing3 W RYRADRM-4 [NCO:ADM-4
g |Wh R/RADM-4 SNO R/RADM-4 4 [ModRing3 NCO:ADM-4 MCC:ADM-4
9 Wh RIRIADM-4 SN0 RARADM-4 4 [WModRing3 MCCADKM-4 ShO RIR:ADM-4
10 |AT2:ADM-4 NEZ2:ADM-4 3 hodRing5 AT2:ADM-4 SR2:ADM-4
11 |AT2:ADM-4 NRZ2:ADM-4 3 ModRing5 SR2:ADM-4 LTK:ADM-4
Figures — Routing information of the traffic in the report
The figure above shows, that all the traffic was routed on one ring only (ModRing9).
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The utilization of the network is higher with this additional traffic:
n;?:;llgr :ili::z From Node To Node Utilization
ModRing9 [STha-4  [ATZADM-4 NS ADKM-4 55.56%
ModRing= [STh-4  |MS ADM-4 PL2 S0C-4 o524 %
PodRingd |5Th-4  [PL2:SDRC-4 Bl REG-4 b3.49%
PodRingd |STh-4  |BKK REG:-4 TTh: ADM-4 47 B2%
ModRingd |5Th-4 [ TTK:ADM-4 TV REG-4 31.75%
PodRingd |STh-4 | TW REG-4 WY R/RADM-4 23.81%
PodRingd |5Th-4  [WHN R/READM-4 - [NCO:ADM-4 7.94%
PodRingd |STh-4  [NCOADM-4 MCCADM-4 0.00%
PodRingd |STh-4  [NCC ADKM-4 =MD RARADM-4 7.94%
PodRingd |[5Th-4  |SNO R/RADM-4 |AT2 ADM-4 23.81%

Figure — Utilization of the Ring9 before routing the additional traffic
h;?:;:?]r E::E From Node To Node Utilization
ModRingd | =Thl-4  JAT2ADM-4 M A M- 65,596 %
MadRingd |[=Th-4  |N=ADM-4 PL2:SDHC-4 95 24%
ModRing3 [STh-4  [PL2SDRC-4 Bl<k:REG-4 h3.49%
ModRingd |=Thl-4  |BKK:REE-4 TTE: ADM-4 47 B2%
ModRingd | =Thi-4 | TTE:ADM-4 W REG-4 31.75%
ModRing3 [5TW-4  [TW.REG-4 W R/R:ADM-4 23.81%
ModRingD |=Thi-4 W BARADM-4  [NCO:ADM-4 F1.43%
ModRingd |=Thi-4 WO ADM-4 MCC: ADM-4 63.49%
MadRingd [=Th-4  [NCC:ADM-4 SO RAR:ADM-4 71.43%
ModRingd | =Thi-4 SN0 R/READM-4 [AT2 ADM-4 23.81%

Figure — Utilization of the Ring9 with the rerouted traffic
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2. Routing the traffic on a new infrastructure by creating a new STM-4 ring

The PDH link should be replaced by a SDH link. Therefore a new STM-4 ring must be created. This
can be done automatically by VPIltransportMaker:

Project - System List

Si Rach

i e R

[efined Syztems
I ame | it Fate | Cozt | Length | Capacity | Traffic Load :I
todRingl STM-4/5T5-12 591408.71 1408.71 126.00 126.00
HodRing 5TH-4/575-12 14826340 263.40 12600 | &non | .
todRing2 STM-4/5T5-12 444408.71 1408.71 126.00 126.00 J : NCD:ADhF-E}m
todRing3 STM-4/5T5-12 BE0408.71 1408.71 126.00 126.00 M
todRing4 STM-4/5T5-12 2a7408. 71 1408.A1 126.00 123.00
todRing STM-4/5T5-12 a216408.71 1408.A1 126.00 120.00 _ILI L‘a i Ehaha"gf
« | D E 1w 1es 20

275

Figure — A new STM-4 BSHR 2-fiber ring is created routed on the fiber (right window)

A delta report is generated automatically, giving the information for the new ring, the corresponding
costs, utilization, new equipment and the routing information:

J VPisystems™
Ring Design Summary
Project name: TRREP-CORM-02-de=ign22 tpm
DCiate: 981020035 11:14 A
1.Design Statistics
Statiztics Value

# of Topological Rings 1
# of Modular Rings 1
#of ADM=s 2
# of Hode Regens 2
# of WDM Terminals ]
# of Inline OAs il
# of Terminal OAs il
# of Regen OAs il
# of Link Regens il
# of Hetworkwide Wavelengths 4
Avg. Wavelength WHilization (%) 31.75%
2. CapEx Summary (Capital Cost of Metwork)

Total Hetwork Cost : 145263 .4
2.1 RHing Layer Cost .

=
ing Layer Cost
Htem Yalue
ADM Fixed Cost 140000 O AOM Fized Cos
ADM Port Cost 5000
A0 Port

Hode Regen Cost a " ortiast
% Port Cost 0 O Mlode Regen Coy
Fiber Cost 2634 a5e; O EC Fort Cost
Total Ring Layer Cost 148263 .4 B Fiber Ciast

Figure — Delta report, tab ‘Ring Design Summary’ for the new created STM-4 ring
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2.1 Ring Layer Cost

tem Value
ADM Fized Cost 140000
ADM Port Cost 2000
Hode Regen Cost 1]
AC Port Cost 0
Fiber Cost 2634
Total Ring Layer Cost 148263 .4

1. Node Equipment Summary

Hode ID Line Rate #of ADM= | #of Hode Regens
MCC: ADRK-4 SThi-4 0 1
M ADh-4 STh-4 0 1
SO IR ADK-4 STh-4 1 0
W RIR:ADM-4 SThi-4 1 0

2. Node Tributary Port Summary

Hode ID Tributary Signal |~ Ring |40 ping ADM Ports

Rate Access
SN0 RUR:ADM-4 ET 20 0
VAt RUR-ADN-4 E1 a0 0

Figure — Amount of new equipment (ADM) and equipment costs for the network extension

Summary:

This case study shows how to create a new network, how to build up a customer network, how to do
extension planning and how to replace existing infrastructure.

With VPItransportMaker the planning process can be improved, by using very high sophisticated
algorithms to get faster results, cost optimized network design and improved predictability.

With VPItransportMaker the operator can save CapEx in terms of time reduction of the lifecycle process
and higher utilization of the network (fiber capacities and equipment deployment and usage) and save
OpEx in terms of less equipment to be maintained.
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