PATEHORK

)l
—

PATCHWORK: 3Boniouns CKC Ll
B LLOle n nogaepxka —
CYLLEeCTBYIOLLUX peLueHUNn

10-a koHdepeHuus n BoicTaBka Data Center Design & Engineering

PRTCHAURH  Mocksa, 2023, 23 Mas PAlCHE O



http://www.dcdeforum.ru/

9BOJIIOLUNA CKOPOCTUA

Ethernet Speed
3.2Tb/s

€ Speedin Development

o Possible Future Speed 1.6Tb/s
>2024

200Gb/s
2018-2019

100Gb/s
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6.4Tb/s

400Gb/s

>10Tb/s
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TAK CKOJIbKO BOJIOKOH B KAHAJIE?

# lanes
. -
/ 2 - 200 Gbs?

 Encodng>  NRZ  PAM4
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BbIXO/l HA PbIHOK HOBbIX KOMMYTATOPOB

. NMponyckHaA
Al Sl izl 1o CNOCOOGHOCTb TOR/Leaf KommyTaTopbl
BbinycKa [Gb/lane]
KoMMmyTaTopa

~2010 10G 1.28T

32 x QSFP+ (40G)

2015 250 sor | ESESESEEESEEEEENET

32 x QSFP28 (100G)

S

~2019 50G 6.4T
32 x 200G

2019 506 per | SEEEEIEzEZEZIZIZE
32 X 400G
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MPOTOKO/1bl/OJ/INMHDbI/CPEOAA/UHTEPDEINC

400GBASE-SR16 100 m (OMg) 32f Parallel MMF o 16x25G NRZ Parallel VCSEL SR16 He oxupaercs
400GBASE-DR4 500 M 8f Parallel SMF [ 4x100G PAM4 Parallel SiP —) 400GE HUHTepderich
400GBASE-FRS 2km 2f Duplex SMF L 8x50G PAM4 LAN-WDM DML gTIaEPE%aggfgggaHHHe
400GBASE-LR8 10 km 2f Duplex SMF ® 8x50G PAM4 LAN-WDM DML
100GBASE-SR2 100 m (OMg) 4f Parallel MMF 2x50G PAM4 8sonm VCSEL ) Next-Gen 100GE
100GBASE-DR 500 M 2f Duplex SMF 100G PAM4 1310nm EML cTHazmapT IEEE
Boz.3cd
400GBASE-SR8 100 M (OMg) 16f Parallel MMF 8x50G PAM4 8sonm VCSEL L
400GBASE-SR4.2 100 m (OMg) 8f Parallel MMF . 8x50G PAM4 BiDi (850 / 910nm) VCSEL .
» MHoromoz 400GE 1n
[EEE P82 3cm
400G-FRg 2 km 2f Duplex SMF 4x100G PAM4g CWDM EML »ﬂ @@@ Lambda
100G-FR 2 km 2f Duplex SMF () 100G PAM4 1310nm EML MULTI-SOURCE AGREEMENT
100G LR 10 km? 2f Duplex SMF o 100G PAM4 1310nm EML
* VCSEL <100m SWDM ansa 400GE
« Silicon Photonics < 1km no AynneKkcHom nape
« DML/EML < 40km MMF B GyayLiem
PATCHLORH




POPM-OAKTOPDI OITTUMECKUX TPAHCUBEPOB 400GE
(4772 QSFP-DD:i: EOSFP

S, 4
g A
» CFP8 - 1-0e IIOKOJIEHHe MOAY/Iei 400GE. Mopynn QSFP-DD n OSFP — 2-oe nokonexve
[IpEMEHSIOTCS B OCHOBHOM B MarvCTPaJIbBHBIX moayneu 400GE,
COeqUHEeHUSAX. B OCHOBHOM B BbICOKOM/10THbIM KOoMMmyTaTopax LIO/I.
MossonAaeT gocturHytb 12.8 (19,2)Th/s B 1RU npu
Pasmepbl HEMHOro meHbLue, Yem y CFP2 'D'32( 48)¥10pTOB )f 40023E P
MopnepxusaeT nnb6o CDAUI-16 (16x25G NRZ), nnéo Nonnepxka CDAUI-8 (8x50G PAMA4)

CDAUI-8 (8x50G PAM4
( ) QSFP-DD o6paTtHo-coBmecTum ¢ QSFP28
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BO3MOXXHOCTU O «PA3BETBJ'IEHI/I|O»

«Octal»- bie mogynn 8 X 50G = 400G [
32 QSFP-DD uaun OSFP mopynen Ha kommyTtaTtop 1U

50G Mogaynb | KommyTatop - | Breakout
(8 rlopTOB) KoMmmyTaTop

2 X200 MPPO 16, MDC, SN, CS
QSFP-  MPO 8, LC
DD,
4 X100 OSEP MDC, SN
8 X 50 MPQO 16
2 X 50 SFP-DD SN, MDC

25G Moaynb | KommyTatop | Breakout
(4 nopTa) KoMmmyTaTtop

l MDC, SN e QSFP-DD, OSFP

2X50 QSFP MPO 8, LC C6opka, Moaynb
4 X 25 MPQO 8, LC

1X25 SFP LC
MDC, SN 8 SFP-DD

PATCHWORK.BY
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SIKOHOMWUSA: CAPEX & OPEX

@@,—-@@ i :a@@s; sa@@@"’ @@@c&m

Mm

Capacity

Front panel
Size

# Switch Chips

- Facebook, OCP

PATEHAORH

128x100GbE
128x QSFP28
8U Chassis

12 x Tomahawk

e

Tomahawk 3

FB Backpack Next Gen

32x400GbE / 128x100GbE
32x QSFP-DD or OSFP
1U Fixed
1 x Tomahawk 3

NcTtouHmk Broadcom

PATCHWORK.BY



COKPALLEEHME NMPOMEXXYTOYHbIX NOAKJTFOYEHUIA

Hu3Kas Npon3BoANTENIbHOCTb KOMMYTaTOpPOB

YBennyeHue nponsBoanTeNIbHOCTU
NMPUBOAUT K YBETUYEHUNIO MPOMEXYTOYHbIX

BedetT K

NOOK/TI0YEeHNN CHUXKEHWUIO 3aepXeK
64 x 100GbE Tomahawk 3
64 x 100GbE 64X 100GbE | m h
64 x 100GbE ""_'_D
‘WD
x 100GbE
Cluster Tier-1
Cluster Tier-1 Cluster Tier-2 Switch

Switches Switches

Vcroutmk Broadcom
3 kommyTatopa(>1 ps) vs 1T kommytatop @ 400 ns — cHUXKeHMe Ha 67%

PATEHAORH
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BAPUAHTDI NOAKJTIOYEHUSA QSFP - SFP
mimw ;]:ii”‘w 6335333 33505500,

8f naTukopA 8f TpaHK

e - B

FP Ef rprr—  —oorT ([ = EXP—mre— — —coer ([ |t O
QS o= S

o 3 Jm

8f
OSFP naTqKOp-ﬂ. . "..g,..’ ot (OO
o e — B

8f natu Kop,cl, 8f TpaHK 8f natukopg,
QSFP D B9 SEP e — o QSFP
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UHTepdenc nepesaum gaHHbIX
(Media Dependent Uutepdenc -MDI)

400GBASE-SR8

400GBASE-SR4.2

MPO8/MPQO12

MPO24
1231 4 321
00000000000
00000000000
5678 876 5
MPO16 I |

QUG OO0 Q O

Tx1 Tx3 Tx5 Tx7 Al Rx7 Rx5 Rx3 Rxl

Rx2 Rx4 Rx6 Rx8 A2 Tx8 Tx6 Tx4 Tx2

PATEHAORH

TX/RX N0 KaXa0My BOOKHY
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KAK MNOAKJTIOUYUTD 256 YCTPOMCTB B 64 MOPTA?

I voA B switch [l EDA | Horizontal Cabling [l Housing

64 nopta —256
VCTPOMCTB

Image Source: US Conec Website

TypeB

VSFF noBbiwaeT NJ10THOCTb NAaHe/1n B
2-3 pa3a (0 432 BOJIOKOH Ha 1U)
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HOMEHKJ/IATYPA PATCHWORK - KACCETbI C2

MPO8 MPO12 2XMPO8 2X MPO12

<

>xMPO16 MDC -2 x MPO16 3x MPO12 MDC -4 x MPO16
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NMHHOBALLIUN PATCHWORK sy

,‘/7
/ V 4
v/
2

PATCHLIO

Order Nr.: ca7s, j

¥
] PN: 6845131001 | %

! Description: 01x MTP(m) - 12x LC/SPC 12F
| Quantity: 1
i tity

Serial Nr. (o]

Requested channel
1

ofslwln
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FLEXTRAY -YHUBEPCAJIbHAA TATH-TTAHEJ1b BblIABVDKHASA

PATEHAORH

)

YHuUBepcanbHasa naty-naHesnb cepmm FT npegHasHaveHa as1a opraHmsaumm
KOMMYTALMOHHOIO MOS B TUMOBbIX CEPBEPHbLIX M KOMMYTALMOHHDbIX LWKadpax C
aKTUBHbIM 06opyaoBaHmem B LIO/J. BblABMXKHAS KOHCTPYKLMSA OTKA
obecne4ymBaeT yAOOHbIV JOCTYN NpY 06CY>KMBAHUW NOPTOB. B naHe b MOXHO
YCTAHOBUTb 10 4-X ONTUYECKUX MPeTePMUHUPOBAHHbLIX KacceT n/mnm
a[anTepHbIX M1AHOK B Pa3/INYHbIX CO4YETAHUAX, B TOM YMCE N aJaNTEPHYIO
MAaHKY C rHe3gamum R)45. KabenbHbIV BBOZ NMO3BONSET PUKCMPOBATL Kabenu rnpu
BBOAE C ThiJ1a, 1 COOKY, 4TO NO3BO/IGET UCMO0/1b30BaTh NaHE b B MPUCTEHHOM
Kpocce. BCTpOeHHbIV GPOHTASIbHbIV KabenbHbIM OpraHm3aTop obecneymT
AOMOTHUTE/IbHYI0 3aLLUNTY KOMMYTALMOHHbIX LUHYPOB.

>
>

BbliABMXXKHASA KOHCTPpYKUWA,

4 NMOCaAO4YHbIX MEeCTa NoAa, KaCCETbI/a,EI,aI'ITeprIe
NnaThbl,

YHUMBepcCasibHbIN KabenbHbIN BBOA,;

BCTpOEHHbIV KabebHbIV OpraHmM3aTop C
MNA0WAAKOM No4 MapKMpPOBKY;

15
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SMARTFLEX - KOMINMOHEHTDI

»SF - KacceTta anga noakjarovyeHus
48-nNOopTOBOro Jie3Bus

KoMmmMmyTaTtopa Brocade DSX,
yepHas

SMARTFLEX - LLACCH
2U Ans
NOoAK/TIOYEHUA
BLADE-
KOMMYTATOPOB

SF - KOMMyTauUMOHHOe
waccm 2U, nycToe,
yepHoe

PARTOCH R PATCHWORK.BY


https://patchwork.by/ru/products/frames-panels-cassettes/fiber-panels-cassettes/smartflex-fiber-cassettes/smartflex

ACCOPTUMEHT CU- PELLEHUA PATCHWORK

Yelraw 3 :
-
”

Ot KaT.5e U/UTP po kaTt. 6AUTP & S/FTP

PARTOCH R PATCHWORK.BY



ACCOPTUMEHT PELLIEHUA P

OMTNYECKME KPOCCh|
BbICOKOWM MIOTHOCTW Arf‘ . -

15l . il

PELUEHWNA AJ13 OPTAHN3ALNN
KABEJTEV BHYTPU 1 CHAPY>X CTOEK

\

S, NPETEPMUHWPOBAHHbIE BOTOKOHHO-

>l ONTUYECKWE PELLEHWS HA BA3E

S— COEAVHUTENENA MPO/MTP™ (8/12/16/24)
N

18
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CTPYKTYPUPOBAHHDIE KABEJIbHbIE CUCTEMDI

Mbl npefocTaBigemM 25-1eTHI CUCTEMHVYIO rapaHTUio KOHEYHbLIM
3aKkasymkam Ha kabesbHble cncteMmbl PATCHWORK™  yvCTaHOB/IEHHbIE
HalWMMM aBTOPM30BAHHbLIMW NApPTHEPAMMN.

- BUTOIMAPHDbIE PELUEHINA KAT. 58/6/6A/7A/8

b TMPETEPMVHVPOBAHHbBIE BOJTOKOHHO-OMTUHECKNE PELUEHUVIA HA o rog o o
BA3E COEAVIHUTENEN MPO/MTP™ (8/12/16/24) ”Menpe””a“ep:::z}% 251610

b PELLHEHWA AJTA TTOCTPOEHWA 3ALLLLEHHDBIX KABE/TbHLIX CUCTEM
b PELUEHWMA ANA OPTAHVBALNW KABENEV BHYTPU 1 CHAPY KN CTOEK

PARTOCH R PATCHWORK.BY



KOMINAHUA PATCHWORK

Komnanumsg OOO «[M3T4BOpK» (TOProBoe HammeHoBaHne PATCHWORK™) angaeTcs NpoM3BOACTBEHHOW KOMMAHMEN,
NPOWV3BOACTBEHHbIE MOLLIHOCTWM KOTOPOW pacnoioxXeHbl B r.MUHCK, Pecnybinka benapychb.

OCHOBHOWU [eATeNbHOCTbIO 9BASEeTCS NPOM3BOACTBO 3/1eMeHTOB CTpyKTypmpoBaHHoU KabenbHow Cuctembl (CKO),
BKJ1HOYAS:

- KabenbHble cnctemMbl ans LeHTpos Obpabotkun daHHbix (LIOO).

- KOMMNOHEHTbLI M peLleHns Ana opraHnsaumm kabenbHoW MHGPACTPYKTYPbl OPUCOB W UHAMBMAYANbHbLIX Pabo4dmx
MeCT.

- KabenbHble CUCTEMbl ON8 TSXKeAbIX YCUI0BUM 3KkCnayataumm (kabenbHas MHOPACTPYKTypa ©a30BbIX CTaHLMN
MODOWIbHOM CBS3K, paAnopenenHble TINMHUK, AN CUCTEM BUAEO HADMOAEHUS).

[MpnopnTeTHbLIM HanpasieHnem KomnaHuy PATCHWORK™ gengeTcs paspaboTtka kabenbHon HGpacTpyktypbl O/
L7159 BbICOKOCKOPOCTHbIX MPUIOXEHWNW Mepefaym AaHHbIX. e

PARTOCH R PATCHWORK.BY
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KOMINAHUA PATCHWORK

- B 2022 roay 6610 NPpUHATO pelleHre 06 0bbeAHeHMM peecTpa NPOMbILLIEHHOM NMPOoAyKUMK cTpaH EASC, Takmm
0bpasomM nNpoayKumsa NponsBefieHHas Ha TeppuTopum cTpaH EASC npmpaBHMBaETCS K NpoAYyKLMW NPpOn3BeaeHHOM
Ha TeppuTopun Poccnnckon ®enepaumm. [Mpoms3BoaCcTBO KOMMaHUK PATCHWORK™ cepTudUUMPOBAHO MO

cTaHgapty I1SO 9001:2015 U UMeeT cepTudmkaT NpoayKUmMm COBCTBEHHOrO NPOM3BOACTBA BblAaHHbLIM TOProBo-
NPOMbILINEHHOW nanaTon Pb.

- Hanu4yume noXapHbix cepTudrkatoB (0bsizatenbHas ceptmduKaymsa) Ha ocHoBaHUKM defepanbHbi 3aKOH OT
22.07.2008 r.Ne123-P3

- Hanuume cobcTBeHHOro LleHTpa KOMMeTeHuMnM 1 pas3paboTky, B KOTOpPOM paboTatdT CcheumanmcTbl C
MHOFOIETHVIM OMbITOM PaboTbl B MUPOBbIX MPOMU3BOANTENAX KABETbHbIX.

PARTOCH R PATCHWORK.BY
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OBPALLANTECHb K HAM.
BYZAEM PAZ1bl BAM NMOMOUD.

00O "M3T4yBOpPK”

220018, Pecnybnumka benapych

r. MmHck, yn. LapaHrosuya, 19-704b
Ten. 8 017259 05 34
info@patchwork.by

www.patchwork.by

PATEHORH

[laxomMoB Anekceu
MeHegykep NpoayKTOBOU NMHENKN

apakhomov@patchwork.by

+7(910) 463-33-21

PATCHWORK.BY
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