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Bandwith Growth
“By 7 0 % of data will be created outside the data centre”

e New Sources of Data:

° C D N David Cappucio, Gartner 2020
* loT
PY 5 G Data Center Capacity
o Shipped
= Table 12—Tabulation of Bandwidth Growth Values in 2017, 2022, and 2025
« Al :
I?‘ 07 2022 025
8 B00GBE 1 2x
[ ] B D t ~ Peering Traffic 1 1.8% 23x
ig Data X
£~ 1.6TbE 1 4x
. g 10 Global IP Traffic 1 3zx 6.5%
* Clouds £ e
ou ervice ] Global CDN ol L mirilll WL
3 ~& Global Content Delivery Network Traffic 1 3.7 &=
- o Data Center Switching Capacity Shipped 1 6.4x 16.3%
b A uto l I l at I O n 3 — --’ Mobile Traffic Consumption Per Subscription (China) 1 T.A= 23.2x
g ' Mobile Traffic 1 0.3x 5.7
Virtual | Augmented Reality Traffic 1 12.3% 55.4%
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* New Architectures COMMSCOPE’
Enabled by new Switch Chip Radix
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New Architectures

* New Applications Pushing Bandwidth

- AI/VR/AR/ loT

 New Infrastructure Speeds Needed
- 100GbE / 400GbE / 800GbE+

* New infrastructure, new connectivity
types
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Next Steps for Fiber Infrastructure

e 400G Cabling Supports 8 lanes
16f MPOs, VSFF

* 1.6T and Beyond Will Use
8 or 16 lanes of 100G/200G
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* 8electrical I/Os

* The only way to use ASIC capacity
* 50G and 100G electrical I/Os up to 800G (today)
* New options for

Up to 8-way breakouts, 4-way popular for brownfield
New optical connectors to enable these breakouts
MMF and SMF options

EOSFP

COMMSCOPE




Connectivity Needs to Support

Waves of Speed Migrations

| I, Ta| i
400G Port X RX 12234 4321
cedisidilbaddang TX 00000500000 0RX
400GBase-SR8 (8x50G) el 8765
MPO16 MPO24
400G
X RX
400GBase-DR4 (4XIOOG) ®eeec0000000
400GBase-SR4.2 (4 x 2x50G) -
MPOS or MPO 12 4 x SN or 4 x MDC
— 1
800G Port = 8x100G Lanes 3 b = —
son T ssesesssossoscs Mg sRagoatitiny
800GBase-SR8 MPO16 MPO24
| ) .
@
800G Port = 4x200G Lanes ??Dé’“oo,ﬁ’f,, EEE
MPOS8 or MPO 12 4 x SN or 4 x MDC

SERDES Speeds Will Drive COMMSCOPE'
Future Connectivity Needs o L
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New VSFF Leaf-Spine Cross-Connections

Connector Options b

i A RARAR

y s |

* Breakout of 400G 8- \ -
lane switch ports to cose o 400 B

100GE & 200GE Fabric ax duplex in QSFP fOM,

(inter-switch) links

sN® Connector
* Push pull design ¢S program

e More stable
performance than MT
Ferrule

~ MDC Connector

COMMSCOPE
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800G Capacity QSFP-DD with 100G Electrical Lanes
' IEE-—_

(50m) QDD-2x400G-SR4 800G-SR8 MPO16/MPO24
TO d ay - . ggom QDD-2x400G-DR4 800G-DR8 MPO16/MPO24  MPO16 MPOMQ
8x100G Zkm)  QDDXMOOGFRA BOOGDXFRA  DHCSIBON)
QDD-800G-FR4/FR8 800G-FR4/FR8 LC Duplex
(Lg(m) QDD-2x400G-LR4-6 800G-2xLR4-6  2xCS/(2xSN) 2xCS
LR QDD-8x100G-LR1 800G-DR8++ MPO16/MP0O24
(10km) QDD-2x400G-LR4-10 800G-2xLR4-10 2xCS/(2xSN)
(Lh'fgh sy QDD-BO0LR 80OLR LC Duplex
* 800G MSA B - Leniy
IVI e m b e rS p ro m Ote (28':)-120km) QDD-800ZR 800ZR LC Duplex
next gene ration 100G 800G Capacity with 100G Electrical Lanes
apphcat'OnS Application
Reach 8X100 Ethernet  |4X200 Ethernet 2X400 Ethernet 800G Ethernet
 |EEE B400G Stud Y SR (50m) 8X100GBASE-SR1  4X200GBASE-SR2  2X400GBASE-SR4
DR (500m)  8X100GBASE-DR 2X400GBASE-DR4
Grou P FR (2km) 8X100GBASE-FR1 2X400BASE-FR4  800G-FR4/FRS
LR(6km) 2X400GBASE-LR4-6
LR (10Km)  8X100GBASE-LR1 2X400G-LR4-10
LR (High Loss) OIF 800G Coherent
PSM8 ER (30-40km)
ZR(80-120km) OIF 800G Coherent
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What Can You Do MPO12, MPO24, MPOE?
To Support 400G-800G? — . /) g —

. —
For EXISTING installations: l l

Check system architecture, Sme——={  « Pjnned or non-pinned trunk?
media, fiber count, __ ~=—=——ag * Appropriate fiber count for applications?
performance and speeds e —
. . . e Polarity?

Fiber routing between devices o i '
and panels  Jomnogme; ¢ Singlemode or multimode?

En];_ul.'.: =Sl = . |
Pinned vs non-pinned MPO’s wmstes  * Redundant cabling?
“Conversion” assemblies -uo@EE  +1:1 equipment cord vs. Array?
PTP, Arrays, Duplex,... N |-meas  °* IL/RL Loss considerations?

LRLe = | i

Infrastructure and Network I eomsgme: * Testand/or termination equipment
meetlng =t [T

-omEeE o *|nfrastructure and Network Teams:

Align objectives and timing (- 0w Collaboration planning

INFRA
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Infrastructure and Network Teams:

What Can YOU DO TO Plan Collaboration planning
your Cabling For 400G, '
800G, 1.6T & beyond?

* For NEW installations - - | &F

(greenfield):
e Flatten the network: Fiber Patch Distribution Adapter e~
. . Panel Module »
Reduce Switch tiers -
. . o . l)/’—;\\_ . i"
* 16f building blocks match switch: possible Crose. e
- Efficiency Connect 74 Adaoter
L : Frame 77 P
- Forward flexibility - backward compatible ///
- Enable Duplex, 2 pr, 4pr, 8pr, 16pr /
applications Fiber Patch Distribution
- Infrastructure and Network sync Panel Module - 0
- Align objectives and timing COMMSCOPE
") P INFRA
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Cabling Infrastructure Check list

B

* ISP, OSP, I/0, SM, MM, Rollable Ribbon(RR)
(16f subunits)

* SM, OM5, OM4, OM3

* MPO24, 12, 8 & LC Duplex, Mini LC
* MPO16 APC, SN, MDC

. R L

Assemblies

Connectors

COMMSCOPE

e Trunks, RR Trunks, Equipment & Patch Cords,
MPO-MPO, MPO Arrays, Conversion Arrays
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the increasing complexity
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OMMSCGPE® Infrastructure design tools

Drag — Drop Design Budget, length, design consistency Bill of Materials in a minute

-2021-Rev.A. Indicative pricing!! Manually check BoM.

©DPH Spine Leaf HSM ULL Design. Internal use only, concept 07-0'
Filename : Customer-U-POP-POD-Overview.csv
Drag drop configuration

10/29/2021 [ oo o’ .
©DPH Spine Leaf HSM ULL Design. Internal use only, concept 03-21-2021-Rev.A. Indicative pricing, manually check BoM. X - - = - mlw:;lw _=_ ‘? E'E f E f aE f? .= f m “ '-‘ n m f o= f E-E f =
| Input Screen
Produc Descr
—EEnT= iption MID USD  Amount  Total USD Labor USD
Components | = eop Aeen Switch Leaf [ $0.00 4 $0.00 $0.00
Transceiver 32 $000 8 $000  $0.00
- . m:m = g ”: ‘ Trunk 89 TRNK,ULLPLENUM,LC/APC,LC/APC,0S2 G.657.A2  ULGLALACF-JAFO30  $000 1 5000 $0.00
g . 1 Transceiver 32 $0.00 8 $0.00 $0.00
4 oD v ° Switch Leaf [ s000 a4 5000  $0.00
@ a g Transceiver 30 / $000 16 $000  $0.00
T 4 !_. i ?_ 4 ﬂ Trunk 87 TRNK,ULL,PLENUM,LC/UPC,LC/UPC,OMA ULXLCLCCF-IMF090  $0.00 2 $0.00 $0.00
—— | Transceiver 30 /! $0.00 16 $0.00 $0.00
m E Switch Other EAG $0.00 a $000  $0.00
* SwichSpine * Transcei27 * Pawch30  *DsvbuS4 *TrnkS3  *DisvibeS4 *Pawch30  *Transel? * Swichleaf *Transcei2 * Trunk87  *Tran Transceiver 25 $000 16 $000  $0.00
by TI0GHE T UDGLULUG2-* 76073082 * UGGQIQXQ * 760739082 © UDGLULUEZ- 100GE  * Jumper | * 10GHE SFP+ * UDAGLOCF- * th 31 PC,ULLPLENUM,OMA,MPOS FEM-FEM,8-F  UQXQPQPIS-MAFO10 $0.00 16 $000  $0.00
ISwe2  QSFPBFRS XRI0 * DMO-26LC- F-JAR0S0  ~ * DMOS-24LC- JXF010 QSFPBFRS TSwed SR IMFOS0 ® 12 HD-10 Sliding Fiber Shelf 760209940 $000 1 $000  $0.00
2wz 2 2 3: o nﬁﬁ”ﬁﬁ“z% Nm‘w ?gg n?u'ﬂ%;:’;‘ 3:52 D = Nwi# 2 25 o ENUMLC/UPC® LC. eherd J00p Sup0 idigar £0.00 2 som, 00
*Up=0 =pdl MM,UNIBOOT * 1C.D MALE-* MM,UNIBOOT * Dl *ups2 =pel LCIUPC.OM4 * Dell Trunk 78 ULLMPOS,M/M,PLENUM,0M4,24f, AQUA UGXQXQXQF-MBF090 $0.00 6 $0.00 $0.00
. = : m e *MPOS  MAIE2F *MPOS  ICVL * m 5 o Panel 2 HD-10 Sliding Fiber Shelf 760209940 $0.00 1 $0.00 $0.00
3 2 2 o ¢ e Adapter3 3600P-8MPO 760107524 s000 3 $000  $0.00
SR8 = m:g . gg:: N ﬁg:g (SULE foLeeD) Patch 31 PC,ULLPLENUM,OMA,MPOB FEM-FEM,8-F  UQXQPQPIB-MAFOI0 $000 24 5000 $0.00
Transceiver 25 $000 16 5000  $0.00
Switch Other AGR $0.00 4 $0.00 $0.00
Transceiver 38 100GBase-CWOMA Q28-1006-CWDM4  $0.00 48 $000  $0.00
J | 5 Trunk 89 TRNK,ULL PLENUM,LC/APC,LC/APC,052 G.657.A2  ULGLALACF-JAF090  $0.00 4 $0.00 $0.00
Test Set (dB) 4 | —" Transceiver 38 100GBase-CWDM4 Q28-100G- CWDM4  $0.00 a8 $0.00 $0.00
= = = — Switch her sw Y 1 X Y
Z’ 0.08 E\I I Expand  Load | Caladate | Cfg Pricng | BoM to PDF | Save | Clear All 55_ M Topo  CfgTopo | Topo to POF [ T‘f‘ Set () = ,m,,:( P Sample AOC ,::T QSFP28 FS.COM M,f_.r 1006 2:3 42 :z_: ::_:
—— ‘ Zi 000 [q ["Expand  Load | Calaate l CfgPricng | mmm:l Save I CexrAl | % [TTopo CfaTopo | TopotoPOF Switch Other Fsw $000 24 $000  $0.00
_ L Trunk 94 Sample AOC 98FT QSFP28 FS.COM AOCTI00G  $0.00 9 $000  $0.00
-,-.. - Switch Other PSW. $0.00 2 $0.00 $0.00

| 1 A g ULL Design. Intemal use only ep 21-Rev.A. Ind y check X | scn
Y .
Warning ik length of 353t (107m) exceeds Transceiver-2 maximum reach of 328 ft (100m). ] e
Components 1.0, 270, 052, Reach Jhm
| —Croe — Drop Area

AN

EsU DAY~

* SwichSpng * Trasenaill f Dawh3f % Mawiifi  Tamb®) % Mimiuifd T Dachdh % Trameesid?

l===m
PR

* G Swich  * 10GHE SFP+* UDXLULUGR- * 760244927 % 760021691 % 760244927 * UDKLULUGR- * 10GHE SFP+* Swinch  * 10GHE SFP+ * UDKLULUE2- *
iSwe2  Q Tsweis SR MXFO10 *G2 N *G2 MXFO10 R tSweis SR MXFO10 .
* Zormsw 2 Filter Fiber Type — — Appication 4 Foms * ULLJUMPER Cassetie 24 LC,550, 96 fiber, Cassetie 241C. * ULLJUMPER * OM4 ZZones#4  TOMS * ULLJUMPER
Shwe2  * *NWs4  *ICD /PLENUM,OM4 incding pigtaii 12 fber inchuding pigtads, PLENUM,OMA * LC_D *NW=4  *ICD JPLENUM,OMa4*
*Ups 0 Al - (o % 2Fber LCD * Up# 0 * pell ,2MM,UNIBO * OM4. subunits P-036- * OM4. .2MM,UNIBO * Del Fup=4 * Dl ,2MM,UNIBO *LC_{
* Downe 4 = * Down= 4 oncaQ  *uc DS-5K- *uc oncaQ * Downz 4 OTNCAQ  *Mi
* 800 Goos ] 5 - € BFibe * 450 Ghos = oms *1co *1co *oms 2 450 Gips = om4 P 1AOCT 008
* USD 25000 = 'sl *usDo :mc_n :uq_n *uspo :uc_
| ] =~ & 0s2 c wmeo DD HcD PO .
L -
YV
| . : e
Testset () [ I— Testset (@) MONMT AN
ﬂ 0.09 m] ﬂ 0.09 m, — L2NAN XA
S o = o T e e LN 1) [y ooy vy sy Y | R
- =
=

Plan, Design, Implement, and Operate
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— Test Set (dB) ———
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Warning link length of 353ft (107m) exceeds Transceiver-2' maximum reach of 328 ft (100m). b
— Drop Area |
Loss @850nm = 0.69 dB
Loss @1300nm = 0.49 dB |
T |
?
* Qwitch-Core * Transcei-2  * Patch-28 * Splice90 * Cable-107  * Splice90 * Parch-28 * Transcei-2 ¥ Switch-Core * Transcei2  * Patch-28 ¥ Distn
* Switch * 1DGhE SFP+* UDMLULUGZ- * 760244927  * 780021691 * 760244927  * UDMLULUEZ- * 10GHE SFP+* Switch * 10GbE SFP+ * UDKLULUSZ- * 7807
* Cw# 16 SR MXFD10 * G2 5Splice ¥ LazSPEED® * G2 Splice  MXFD1D SR * Cw# 16 SR MXFD10 * DM |
*Zones# 4 F OM4 * UL, JUMPER. Cassette 24 LC, 550, 96 fiber, Cassette 24 LC, ¥ ULLJUMPER * OM4 * Zones# 4 FOM4 * L JUMPER LS-ULL
* NW# 4 *LC D ,PLENUM, OM4 including pigtails 12 fiber inchuding pigtails, PLENUM,OM4 * LC_D * NWE 4 *LC D ,PLENUM,OM4* OM: |
*UpzD * Dell J2MM,UNIEC  * OM4 subunits P-[96- * OM4 L2MM,UNIEC  * Dell * Upz 4 * Dell ,2MM,UNIBO * LC_
* Down# 4 OTLC.AQ *uc D5-5K- *uC OTLC, AQ * Downs 4 OTLC.AQ *MPg
* 480 Gbps * oMm4 *LC D FMUAQ *LICD * om4 * 480 Gbps * om4
*UusDo *1dC D * OM4 *1dC D *UsD 0 *1dC D
*14C D * egulIC *1MC D *14C D
® oLl IC
*|= 333
* | = 101m
1| b
™ Expand Load | Calculate | Cfg Pridng | BoM to POF | Save | Clear All | Y [~ Topo fg Topc | Topo to PDF |
L




S DPH Spine Leaf H5M ULL Design. Internal use only, concept 03-21-2021-Rev. A, Indicative pricing, manually check BoM. File : Demo-Dick Test.cs et
Components ] Drop Area
Loss @1310nm = 0.72 dB Loss @350nm =0.17 dB

Loss @1550nm = 0.72 dB Loss @1300nm =0.11dB

N} Des® T,

* Qwitch-Spine * Transcei-27 ¥ Patch-30 * Distribu-54  * Trunk-83 ¥ Distribu-54 ¥ Patch-30 * Transcei-27  * Switch-leaf * Transceiz  * Trunk-87  * Tran

* owE 2 QSFP2E FR4  JXFOL0 * DMOS-24LC- F-JAFDSD * DMOS-241C- JXFD10 QSFPZE FR4 * Sw# 4 SR IMFDS0 SR
*Zones# 2 *0OS52 * L JUMPER SM-ULL * TRMK, ULL, PLSM-ULL * LLJUMPER * 052 *Zones# 2 FOM4 * TRNK,ULLPL® OM:
* NW# 2 *1C D ,PLENUM,SM,2* 052 NM,SM,MPO8, * 052 ,PLENUM,SM,2* LC_D * N 2 *LIC D ENUM,LC/UPC® LC_|
*upz0 * Dell MM, UNIBOOT * LC_D MALE- *LIC D MM, UNIEQOT * Dell ¥ Upz2 * Dell LCIUPC,OM4 * Dell
* Down 4 LC YL * MPO_8 MALE24-F *MPO_S LCYL * Down# 12 * Om4

* 800 Ghbps * 052 * 052 * 052 * 2400 Ghps *1MC D

* UsD 25000 *1dC D * IuMPO 8 *1dC D * UsD 12000 *1BiC D

*1dC D * 3xMPO_8 *1dC D

n * Cisco * 10DGhE * UDGLULLEZ- * 760238082 * UGGQXOQXQ * 760238082 * UDGLULUEZ- * 100GhE * Juniper * 10GhE SFP+ * ULXLCLCCF- * 106G

|l =& < il

Mew
aszembhy
Test Set (dB) Jl | i
=1 0.09 - o
E‘ | Expand Load ‘ Calculate ‘ Cfg Pricing | BoM to PDF ‘ Save ‘ Clear all \ i | Topo ‘ ‘
h




©DPH Spine Leaf HSM ULL Design. Internal use only, concept 07-07-2021-Rev.A. Indicative pricing!! Manually check BoM.

Filename : Customer-U-POP-POD-Overview.csv
Drag drop configuration

mmwgf%fgf%fzfmﬂﬂﬂmfa/%/e

Input Screen
Products Description MID USD  Amount Total USD Labor USD
Switch Leaf POP $0.00 4 $0.00 $0.00
Transceiver 32 100GBase-LR4 100GbE QSFP28 LR4 $0.00 8 $0.00 $0.00
Trunk 89 TRNK,ULL,PLENUM,LC/APC,LC/APC,052 G.657.A2 ULGLALACF-JAF0S0 $0.00 1 $0.00 $0.00
Transceiver 32 100GBase-LR4 100GbE QSFP28LR4 $0.00 8 $0.00 $0.00
Switch Leaf DCR $0.00 4 $0.00 $0.00
Transceiver 30 40/100GBase-SR-BD QSFP-40/100-SRBD  $0.00 16 $0.00 $0.00
Trunk 87 TRNK,ULL,PLENUM,LC/UPC,LC/UPC,0M4 ULXLCLCCF-JMF090 $0.00 2 $0.00 $0.00
Transceiver 30 40/100GBase-SR-BD QSFP-40/100-SRBD  $0.00 16 $0.00 $0.00
Switch Other EAG $0.00 4 $0.00 $0.00
Transceiver 25 100GBase-SR4 100GbE QSFP28SR4  $0.00 16 $0.00 $0.00
Patch 31 PC,ULL,PLENUM,OM4,MPOS8,FEM-FEM, 8-F UQxXQPQPJS-MAF010 $0.00 16 $0.00 $0.00
Panel 2 HD-1U Sliding Fiber Shelf 760209940 $0.00 1 $0.00 $0.00
Adapter 3 360DP-8MPO 760107524 $0.00 2 $0.00 $0.00
Trunk 78 ULL,MPO8,M/M,PLENUM,OM4,24f, AQUA UGXQXQXQF-MBF090 $0.00 6 $0.00 $0.00
Panel 2 HD-1U Sliding Fiber Shelf 760209940 $0.00 1 $0.00 $0.00
Adapter 3 360DP-8MPO 760107524 $0.00 3 $0.00 $0.00
Patch 31 PC,ULL,PLENUM,OM4,MPQOS8,FEM-FEM,8-F UQXQPQPJS-MAF010 $0.00 24 $0.00 $0.00
Transceiver 25 100GBase-SR4 100GbE QSFP28SR4  $0.00 16 $0.00 $0.00
Switch Other AGR $0.00 4 $0.00 $0.00
Transceiver 38 100GBase-CWDM4 Q28-100G- CWDM4  $0.00 48 $0.00 $0.00
Trunk 89 TRNK,ULL,PLENUM,LC/APC,LC/APC,0S2 G.657.A2 ULGLALACF-JAF0S0 $0.00 4 $0.00 $0.00
Transceiver 38 100GBase-CWDM4 Q28-100G- CWDM4  $0.00 438 $0.00 $0.00
Switch Other ESW $0.00 12 $0.00 $0.00
Trunk 94 Sample AOC 98FT QSFP28 FS.COM AOCT 100G $0.00 438 $0.00 $0.00
Switch Other FSW $0.00 24 $0.00 $0.00
Trunk 54 Sample AOC 98FT QSFP28 FS.COM AOCT 100G $0.00 96 $0.00 $0.00

Switch Other PSW $0.00 24 $0.00 $0.00
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©DPH Spine Leaf HSM ULL Design. Internal use only, concept 04-04-2021-Rev.A. Indicative pricing, manually check BoM. |

Filename :

Drag drop configuration H#NAME? HNAME?  #NAME?
4/6/2021 |
11:14:33 AM #NAME? | #NAME| SDPH Spine Leaf HS LL Design. Internal use onl wcept 07-07-2021-Rev A, Indicative pricing!! Manually check Be Y |
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