AIKTLUOKOC €€0TTAIOOC Twv Data Centers &‘
TexvoAoyiec Ethernet kol CUOKEVEC
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N
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1. Gigabit Ethernet — IEEE 802.3z (1/2) R

* E&eAién tou Fast Ethernet pe puBuo petadoong 1000Mbps
- Xpnolporolei UTP - rtpotuTto IEEE 802.3ab
- Xpnolporolei Optical Fiber — tpotuTto IEEE 802.3ah
»  Emkoivwvia Half Duplex
- Xpnon repeaters (11€dio CLYKPOLOEWV - CSMA/CD)
*  Emukoiwvwvia Full Duplex
- 'EAgyxoc pon¢ (flow control) — point to point - Xprjon Switches
* Ethernet tAaiola kal echo cancellation (artaAoigr nxouc)
* JUMPBaTo ye Ttponyovpueva TipotuTta Ethernet — Fast Ethernet

*—v——
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. S
Baolka mtpotumta IEEE 802.3z (2/3)

[ N
Ovopa Meoo MeyioTo Eido¢ XOapOKINPIOTIKA TuTtIKN
METAdOONC  |UNKOC KOAWOIOU Xpnon
TUNHPOTOG
1000Base-SX |OMNTIKH 550m [MoAUTpoTIN |MIKPNC EPPREAEIOG Servers
INA iva (50 um) |diKTua KOpUOUL — Inside data
op1{ovTia KaAwdiwaon  |halls
1000Base-LX |OMTIKH 5000m Movadtporin [MeyaAng epBEAEIOG Data centers
INA iva (9 um)  |dIKTLO KOPHOUL — rack-to-rack
op1ovTia KoAwdiwaon  |links
1000Base-T | XAAKINO |100m UTP Eupeia xpnon > UVOEDEIC
KAAQAIO — Cat5e/Cat6 |POnvo TOTTIKOU
UTP (4 EukoAia xpriong OIKTUOU
Cevyn)

*—v——
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S
Gigabit Ethernet — IEEE 802.3z (3/3) &

Gigabit Ethernet Architecture Standard

R R R R R T T R T T e -,

DUOIKO £TTITIEDD O€ 2
UTTOETTITIED O

* Physical Media
Dependent — cUVOETEICG
OTTTIKWV VWV HE TOLC
OTTTIKOUC transceivers

* Physical Coding Sublayer
— KWOIKOTIOINGT OrUOTOC
ylo TN JETAd0ON

Seaee  Wabmes B  Unshielded twisted pair

{ - i :

TR R opperCable P EE 802.3ab
IEEE 802.3z
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2. 10Gigabit Ethernet — mipoturto IEEE 802.3ae

* ZuuPBatd pe tponyovuevn texvoAoyia IEEE 802.3z

* Aertovpyia Full duplex — puBuocg petadoong 10Gbps
* A&V XPNOIYOTIOIEITAI TO TIPWTOKOAAO CSMA/CD

» Xprjon Switches — point to point cUVOETEIC

* [TAaiola Ethernet — BaolKr apXITEKTOVIKN

* MeyaAo eupoc¢ (wvng — MIKPO latency

» Xprjon ot Data Centers, Backbone networks, Server Access,
Network Storage Area (ISCSI, NFS), Cloud computing
Infrastructure

* XOPNAO KOOTOC KOl KATOAVAAWON
*—v——
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3. 10Gigabit Ethernet — Data Centers

*  ZUOVOECEIC KAl ETIIKOIVWVIO O€ servers Kal
UTTIOCTAPIEN TIAAIOTEPNC TEXVOAOYIOG

*  EyKOTAoTaon Kol AEITOLPYIa EIKOVIKWV
unxavav (Virtualization)

*  Tpoofacon o€ HEYAANC XwWPNTIKOTNTAC
OTIOONKEVTIKA YECO PE TN XPHoN
TIPWTOKOAAWV (iISCSI, NFS,SMB)

* Anuiovpyia avtypda@wv (Backup)

* YTootnpign Kai dlaxeiplon Kivnong oto diKTuo
(Monitoring)

«  Xpnon SFP (Small Form-Factor Pluggable @ || = DT
Plus) transceiver = T

- UTP Cat7, Cat8, (RJ45 & GG45 connector) ' = T
YlO MIKPEG aTTo0TACEIC — 100m (LAN) :

*  Fibre cabling yia peydieg artootdaoelg (MAN,
WAN)

*—v——
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4. 10Gigabit Ethernet — xaAkiva KoAwold

[Q
Category Connector |Max Cable |Maqximum Speed |Typical Application
Bandwidth \Type |Distance |Support
Supported
Catba RJ45 250 MHz  |U/UTP |55m Up to 10 |Ethernet, ToR links
S/UTP Gbps Enterprise Data Centers
Commercial Establishments
Cat7 RG45 500 MHz |S/STP [100m 10 GbE |Core infrastructure - Data Centers
GG45 - TERA
Cat7a GG45 - TERA |1 GHz S/STP |100m 10 GbE |Core infrastructure - Data Centers
Cat8 Class I: 2 GHz S/FTP |30m 25/40 Core infrastructure - Data Centers
RJ45 Gbps | switch-to-Switch communication
Class II: Non- Short Distance Server to Switch
RJ45 25GBASE-T and 40GBASE-T
network applications

Kwvaotavtivog Tiykag
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./%CE%94%CE%AF%CE%BA%CF%84%CF%85%CE%B1%20%CF%85%CF%88%CE%B7%CE%BB%CF%8E%CE%BD%20%CF%84%CE%B1%CF%87%CF%85%CF%84%CE%AE%CF%84%CF%89%CE%BD-%CF%80%CE%B1%CF%81%CE%BF%CF%85%CF%83%CE%AF%CE%B1%CF%83%CE%B7/Data%20Centers/Cat7-Cat8/Cat7Copper/Cat7.png
./%CE%94%CE%AF%CE%BA%CF%84%CF%85%CE%B1%20%CF%85%CF%88%CE%B7%CE%BB%CF%8E%CE%BD%20%CF%84%CE%B1%CF%87%CF%85%CF%84%CE%AE%CF%84%CF%89%CE%BD-%CF%80%CE%B1%CF%81%CE%BF%CF%85%CF%83%CE%AF%CE%B1%CF%83%CE%B7/Data%20Centers/Cat7-Cat8/GG45-TERA/GG45-TERA.png
./%CE%94%CE%AF%CE%BA%CF%84%CF%85%CE%B1%20%CF%85%CF%88%CE%B7%CE%BB%CF%8E%CE%BD%20%CF%84%CE%B1%CF%87%CF%85%CF%84%CE%AE%CF%84%CF%89%CE%BD-%CF%80%CE%B1%CF%81%CE%BF%CF%85%CF%83%CE%AF%CE%B1%CF%83%CE%B7/Data%20Centers/Cat7-Cat8/Cat8Copper/Three-Cat-8-Connector-Types.webp

Cat7, Cat8 cables

[N

High Performance Cat8

""" Molded Strain
Relied Boots

Snagless Push Tab------

Gold Plated Contact -----------
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S
GG45 & TERA connectors &
[

Xpnoipotroiouvtal ammé 10Gbps (TTpoalpeTIKA) Kal

TTAVW (UTTOXPEWTIKA)
O GGA45 gival ouuBaTtoc ye tov RJ45

P4

' 1]7
GG45 '6—'4-5

!r'l’fﬂ-"}'b‘w.",", 7] RJ-45-compatible connectors; the outer four of
I | | ||| 1] these connectors are also used with CAT 7 cable

CAT-7 connectors

Kwvaotavtivog Tiykag 11



SFP + (Small Form-factor Pluggable Plus)

Metatporéag ue aueon xpnon yia 10GbE
— 0€ oLVOEON OTITIKWV VWV OAAA KOl
XOAKOU

Eg@appoyn o€ Servers, Switches, Routers,
NICs

KaBopidet:
—  To p€oo ouvdeonc (XOAKOC, 1} OTTTIKN iva)

— Tnv amntootoon (OTIOTEAECHOTIKO VIO UIKPEC
KOl HEYAAEC OTTOOTACEIC)

— Eido¢ ovvdeanc (10G copper SFP, DAC,
AOC, single-mode fiber, multimode fiber)

ATtoteAei Baaikr) texvoAoyia ota Data
Centers yla ouvdéaelc bnAoL bandwidth
ueTa&L servers, switches kai storage
networks ®
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Top-of-Rack (leaf) Switches
> oe Servers pe 10GbE NICs -

> Tipoc¢ Top-of-Rack (leaf) switches (photo)
> access switches 1GbE ports
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D,

5. 10Gigabit Ethernet — T1eXVOAOYIEC OTITIKWV VOV

[ N
Ethernet type |Standard Transmission Maximum |Use for...
Media distance
10GBase-SR IEEE 802.3ae |Fiber optic cable  |300m In-rack / in-row
(multimode) - MMF
10GBase-LR IEEE 802.3ae |Fiber optic cable  |10km DC interconnect
(singe mode)-SMF
10GBase-ER IEEE 802.3ae |Fiber optic cable  |40km Metro links
(SMF)
10G SFP+ DAC |Direct Attach |Copper 1-7m Rack - Local network
Copper (
Twinax)
10G SFP+ AOC |Active Optical |Fiber Optics - Thin {100 m Cable management,
Cable Fiber Cable signal integrity, Max
airflow cooling

N
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./%CE%94%CE%AF%CE%BA%CF%84%CF%85%CE%B1%20%CF%85%CF%88%CE%B7%CE%BB%CF%8E%CE%BD%20%CF%84%CE%B1%CF%87%CF%85%CF%84%CE%AE%CF%84%CF%89%CE%BD-%CF%80%CE%B1%CF%81%CE%BF%CF%85%CF%83%CE%AF%CE%B1%CF%83%CE%B7/Data%20Centers/DAC_twinax/10G%20Twinax%20cable.jpeg
./%CE%94%CE%AF%CE%BA%CF%84%CF%85%CE%B1%20%CF%85%CF%88%CE%B7%CE%BB%CF%8E%CE%BD%20%CF%84%CE%B1%CF%87%CF%85%CF%84%CE%AE%CF%84%CF%89%CE%BD-%CF%80%CE%B1%CF%81%CE%BF%CF%85%CF%83%CE%AF%CE%B1%CF%83%CE%B7/Data%20Centers/AOC/Active%20Optical%20Cable.mp4
./%CE%94%CE%AF%CE%BA%CF%84%CF%85%CE%B1%20%CF%85%CF%88%CE%B7%CE%BB%CF%8E%CE%BD%20%CF%84%CE%B1%CF%87%CF%85%CF%84%CE%AE%CF%84%CF%89%CE%BD-%CF%80%CE%B1%CF%81%CE%BF%CF%85%CF%83%CE%AF%CE%B1%CF%83%CE%B7/Data%20Centers/AOC/Active%20Optical%20Cable.mp4

S
Direct Attach Copper (Twinax) - Active Optical Cable ‘¢

10G te k® What's Twinax Cable Assembly?

Direct Attach Cable(DAC) was developed as a cost-effective and low power alternative to SFP+ optical modules for
short reach links in high-speed interconnect applications. This product also be called SFP+ Twinax Copper Cable
Assembly, 10GBase-CR, which are widely used in 10G NICs, Switches, Servers, Supercomputers etc.

Overmold Reinforcement

Laser-stripped

Automated Welding
Twinax Cable Anti-bending SR

Az

Do not operate without Do not kink the cable Do not over-bend the cable Do not twist the connector
antistatic measures behind the connector
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./%CE%94%CE%AF%CE%BA%CF%84%CF%85%CE%B1%20%CF%85%CF%88%CE%B7%CE%BB%CF%8E%CE%BD%20%CF%84%CE%B1%CF%87%CF%85%CF%84%CE%AE%CF%84%CF%89%CE%BD-%CF%80%CE%B1%CF%81%CE%BF%CF%85%CF%83%CE%AF%CE%B1%CF%83%CE%B7/Data%20Centers/AOC/Active%20Optical%20Cable.mp4

D,

6. Katnyopie¢ OTITIKWVY VWV

[ N
Type of LC SC ST MPO/MPT
Connector
ToTto¢ otttikr)¢ | MultiMode Fiber | MultiMode Fiber MultiMode Fiber
ivag (MMF) or MultiMode Fiber | or SingleMode
SingleMode (MMF) Fiber (SMF)
Fiber (SMF)
AplBuog ottikwv| 2 (Duplex) 1nN2 1 8—24+
\WAY,
Taxonta 1 - 25 GbE 1-10 GbE 1GbE 40 — 400 GbE
Xpnaon oe Data |Access / Servers| Patch panels | Legacy Devices Backbone /
Centers Spine

N
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Katnyopieg OTITIKWVY VWV
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/. Routers D

Aloovvdeon data center pe WAN / | =
InternEt' XapaKTrlplGTle: = ':‘"f“‘r"_““i“j """ :‘j“‘f“::“r’“‘j"7"" :

> Border Gateway Protocol —
routing

> MPLS (Multiprotocol Label
Switching)

> Edge connectivity

YT1tootnpidouv:
10G / 100G / 400G ports

Kwvaotavtivog Tiykag 18



\
8. Network Interface Cards (NICS)
- EykoBioTaviol o€ servers "

YT1tootnpidouv TaxLTNTEC:
10G / 25G / 100G

- Remote Direct Media Access §
- SR-IOV ("€IKOVIKEC" KAPTEC)
Offloading features

Y

Y ah L L s

of |3 | 59 15

v

%
~
iy
-
~
-
~
b
x
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0. Firewalls - Balancers

* ‘Eva teixog mpootaoiag (Firewall) twv Data
Centers €ival pgia CLOKELT AOYIOUIKOU 1) UAIKOU .
TIOU TTOPAKOAOULOEI TNV KUKAOPOPIa TIOU e
EICEPXETAI KOI EEEPXETAI ATTIO TO OIKTUO EVO(
OPYAVIOHOU YIO VO QIATPAPEL TIC EEWTEPIKEC
OTTEIAEC.

* 'Evacg Balancer (100ppOTtIOTAC (OPTIOV)
OIAVEUEL TNV Kivnon dIKTUOU GE TTOAAOUC
OIOKOUIOTEG (Servers) ylo v TpoAnyn g
Unep(poprooonc AUTO Bs)\rloovel nv
OVTOTIOKPIOT TNG EPAPHOYNG KAl QUEAVEL TN
dlaBeaipotnTa. Ol GUYXPOVEC EPOPLOYEG
OTIONTOUV ICOPPOTIICTEG QOPTIOU TIOU
TIOPEXOUV ETTIONG TNV ACQAAEIN KAl TNV

eTUTAXLVON TNE EQPAPUOYNC.
~’

Kwvaotavtivog Tiykag 20
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10. 40 Gigabit Ethernet — Data Centers

[N
E@apuoyn 10 2007 — paxokokahid Twv Data
Centers )
Mpotuma IEEE 802.3bq - IEEE 802.3ba /’///
Xprjon CUVECTPAPPEVWY (ELYWV OF PIKPEC V-
ATIOOTACEIG

- backplane ocuokevéC — dOMIKO OTOIXEIO
NAEKTPOVIKAC CUOKEVLNC TIPOCPEPOVTAC
ouvoEaelg kaptwv (PCle), i aAAwv modules.

XpNnaon OTTIKNG ivag yia JEYAAEC OTIOOTATEIC —

- 40GBase-LR4, povotportin iva TTou KAAUTITE
artootaoelc 10Km

- 40GBase-ER4, povotportn iva TTou KOAUTITEL
artootacelc 40Km

Kwvaotavtivog Tiykag 21



11. 100 Gigabit Ethernet — Data Centers

* E@appuoyr 1o 2010 —
POXOKOKOAIG Twv Data Centers

* Alatrypnon mAaloiov Ethernet
* Full duplex emtikoivwvia
* Mpoturo IEEE 802.3bm

* YAotrtoinon 100Gbps pe
TTOAUTIAEEN OTTTIKWV
TIOUTIOOEKTWV oTa 25Gbps e L —

* 100GBase-ZR, povotporn iva  + e B T (N (M CUC
TIOU KOAUTTTEl ATIOOTAOEIC
70+Km

~
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12. N€eC aTtaITNOEIC
> TexvoAloyia 400 Gigabit Ethernet (400GbE)
> [potura: IEEE 802.3bs.

> ATI0d00rn): MNpoopepel 4 POPEC HEYOAUTEPN TAXVTNTA OTIO TO
100G, KOADTITOVTOC TIC OVAYKEC TEXVNTNC vonuoouvng (Al) Kal
cloud computing.

> E&ENIEN: AVOPEVETAL VO OVTIKATAOTAOCEI TOXVTEPO TIC UTTOOOUEC

100G/200G o€ oxeEon PE TNV TIponyoLuevn Yetapaon twv 10G
o 100G.

> Kat o1 dV0 TEXVOoAOYieC Baailovtal O€ TIPONYUEVEC TEXVIKEC
dlapopPwang (0Ttwe PAM4) yia tnv €TTITELEN LPNAWY PLOUWV
LETAPOPAC OEDOUEVWIV HETW OTITIKWV IVWV.

N
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Euxapliotw yia tnv I poooxn oog

N
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