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© Inledande foreldsning om lanklagret

© Datalinkslagret
@ Inledning
@ Media-access

e Ethernet
@ DIX Ethernet
o Ethertype
o |IEEE Ethernet

@ Switching
@ Switching fabrics
@ Switch forwarding methods
o Buffering
@ Switching p3 lager 2 och 3
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Lanklagrets roll

@ Kapsla in L3 paket i L2 ramar.

Lennart Franked (MIUN IST)
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Lanklagrets roll

@ Placera paket p3 det fysiska lagret (MAC)

Lennart Franked (MIUN IST)
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Lanklagret

Data Link

LLC Sublayer

MAC Sublayer

Figur 1: Dataldnkslagrets sub-lager [3]
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Kamp om media-access

Access till media
Hur 16ser vi delad access till ett natverksmedia?

@ Strid om access (Contention-based)
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Kamp om media-access

Access till media
Hur 16ser vi delad access till ett natverksmedia?

e Kontrollerad Access (Controlled)
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Kamp om media-access

Access till media
Hur 16ser vi delad access till ett natverksmedia?

@ Restriktioner i protokollet
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Kamp om media-access

Access till media
Hur 16ser vi delad access till ett natverksmedia?

@ Restriktioner i protokollet
Simplex
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Kamp om media-access

Access till media
Hur 16ser vi delad access till ett natverksmedia?

@ Restriktioner i protokollet

Halv duplex
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Kamp om media-access

Access till media
Hur 16ser vi delad access till ett natverksmedia?

@ Restriktioner i protokollet

Full duplex
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CSMA — Carrier Sense Multiple Access

@ Varje enhet kontrollerar mediumet efter aktivitet.
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CSMA — Carrier Sense Multiple Access

@ Avsaknad av aktivitet indikerar att mediet ar ledigt.
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CSMA — Carrier Sense Multiple Access

@ D3 mediet ar ledigt p&dborjar noden sandingsprocessen.
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CSMA — Carrier Sense Multiple Access

@ Skalar daligt.

Lennart Franked (MIUN IST)
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Hur hanteras kollisioner?

@ Hantera kollisioner d3 de intraffar.
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Hur hanteras kollisioner?

@ Undvika att kollisioner sker fran forsta borjan.
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Hantera kollisioner

Collision Detection
@ Lyssnar pd mediet samtidigt som man skickar.
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Hantera kollisioner

Collision Detection

@ Kanner av ifall energin 6kas pd mediet undertiden man skickar.
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Hantera kollisioner

Collision Detection

o Okning av energi = kollision.
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Hantera kollisioner

Collision Detection

@ Vid en upptickt kollision slutar bada parter sdnda
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Hantera kollisioner

Collision Detection

@ Avvaktar en slumpmassig tid och forsoker igen.
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Undvika kollisioner

Problemet med Collision Detection (CD) &r att det inte alltid & mgjligt

att upptacka kollisioner.

Collision Avoidance

e Vianta mellan sdndningar

Found Size:
“’:‘: binary exponential

C

I

IFS

Figur 2: CSMA/CA [4]
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Undvika kollisioner

Problemet med Collision Detection (CD) &r att det inte alltid & mgjligt

att upptacka kollisioner.

Collision Avoidance

@ Vantetid mellan enheter som vill sinda.

Found Size:
“’:‘: binary exponential

C

I

IFS

Figur 2: CSMA/CA [4]
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Contention Window  Send frame ~ Time-out Time
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Undvika kollisioner

Problemet med Collision Detection (CD) &r att det inte alltid & mgjligt

att upptacka kollisioner.

Collision Avoidance

o Bekriftelse p& mottagna ramar.

o
idle b'y"”"

Contention win indow

Figur 2: CSMA/CA [4]
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Undvika kollisioner Il

IFS — Interframe Space

@ Vintetid varje nod maste vanta innan den skickar en signal.

Size:
Found bi "
o inary exponential

Contention window ' Send frame  Time-out  Time

¢ IFs

I

Figur 3: CSMA/CA [4]
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Undvika kollisioner Il

IFS — Interframe Space

@ Om mediet &r ledigt efter IFS, kan noden g8 vidare till n3sta steg.

Size:
Found bi "
o inary exponential

Contention window ' Send frame  Time-out  Time

¢ IFs

I

Figur 3: CSMA/CA [4]
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Undvika kollisioner Il

IFS — Interframe Space

o Gar att anvinda som ett sitt att styra prioritet

Size:
Found bi "
o inary exponential

gt {[TTT

Contention window ' Send frame  Time-out  Time

Figur 3: CSMA/CA [4]
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Undvika kollisioner I11

Contention Window

@ En tidsram som &r uppdelat i 'slots’

V.
o blnaryz;f;nenual
o IFS
s NI
Busy Contention window  send frame  Time-out _Time
Figur 4: CSMA/CA [4]
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Undvika kollisioner I11

Contention Window

@ Varje 'slot’ har en storlek pd maximal utbredningstid p& mediat

Found Size:
oo binary expone

=TT

Contention Window  Send frame ~ Time-out  Time

Figur 4: CSMA/CA [4]
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Undvika kollisioner I11

Contention Window

@ Varje enhet valjer ett slumpat antal slots att vanta

Found Size:
oo binary expone

=TT

Contention Window  Send frame ~ Time-out  Time

Figur 4: CSMA/CA [4]
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Undvika kollisioner I11

Contention Window

@ Om mediet &r ledigt nar det 3r nodens tur kan data skickas.

Found Size:
oo binary expone

=TT

Contention Window  Send frame ~ Time-out  Time

Figur 4: CSMA/CA [4]
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Undvika kollisioner I11

Contention Window

@ Om man upptacker att mediet anvands s3 stannas timern

Found Size:
oo binary expone

=TT

Contention Window  Send frame ~ Time-out  Time

Figur 4: CSMA/CA [4]

Lennart Franked (MIUN IST) Natverksteknik A - Introduktion till lanklagret 3 oktober 2018 11 / 49



Undvika kollisioner I11

Contention Window

@ Timern fortsdtter frén dar den stoppades sa fort mediet blir ledigt.

Found Size:
P binary expone

=TI

Contention window  Send frame ~ Time-out  Time

Figur 4: CSMA/CA [4]
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Undvika kollisioner IV

Bekraftelse
@ Trots detta kan kollisioner ske.

ou . .
s binary exponential

itk

ontention window  Send frame  Time-out  Time

Figur 5: CSMA/CA [4]
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Undvika kollisioner IV

Bekraftelse

o Bekriftelse skickas p& varje mottagen ram.

ou . .
s binary exponential

itk

ontention window  Send frame  Time-out  Time

Figur 5: CSMA/CA [4]
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Ramdomaner

@ Broadcastdoman

@ Kollisionsdoman
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Innehall

© Ethernet
o DIX Ethernet
o Ethertype
o |EEE Ethernet
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Ethernet

Tva olika versioner av ethernet. IEEE 802.2 och IEEE 802.3.
DIX Ethernet.
Vad &r vad?
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Lennart Franked (MIUN IST)

DIX Ethernet

DIX Ethernet

m]
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DIX

Digital Intel Xerox

@ Togs fram under ledning av
Robert Metcalfe vid mitten av
70-talet.

8 6 6 2 46-1500 4

Source
address

Destination|
Preamble Type Checksum)
address Fcs)

Data ] Pad

Figur 6: Ethernet DIX - header [2]
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DIX

Digital Intel Xerox

e Xerox PARC (Paolo Alto
Research Center). S S Sre .

Source
address

Destination|

Preamble | 15 "

Type

Data l Pad

Checksum
(FCS)

Figur 6: Ethernet DIX - header [2]
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DIX

Digital Intel Xerox

) preamble | Destnation) Source | wee Data Fad [cnectsum
@ Inspirerad av ALOHA som l =
Metcalfe arbetat med tidigare. Figur 6: Ethernet DIX - header [2]
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DIX

Digital Intel Xerox

8 6 6 2 46-1500 4

Destination|
address

Source

Preamble address

Type

Data l Pad

Checksum
(FCS)

Figur 6: Ethernet DIX - header [2]
@ Xerox Ethernet som blev s& pass

stort att Xerox tillsammans med
Digital och Intel tog fram en
standard baserad pa detta. DIX
Ethernet.
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DIX

Digital Intel Xerox

@ Publiserades 1980.

8 6 6 2 46-1500 4

Source l pe

Destination|

Checksum
address

(FCS)

Preamble address

Figur 7: Ethernet DIX - header [2]
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DIX

Digital Intel Xerox

@ Preamble, Destination, Source,
Type, Data, Pad, Checksum. N S S St .

Source
address

Destination|

Checksum
address

(FCS)

Preamble Type

Data l Pad

Figur 7: Ethernet DIX - header [2]
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DIX

Digital Intel Xerox

8 6 6 2 46-1500 4

Source
address

Destination|

Checksum
address

(FCS)

Preamble Type

Data l Pad

e Langd identifieras genom att g
in i data. Figur 7: Ethernet DIX - header [2]
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DIX

Digital Intel Xerox

8 6 6 2 46-1500 4

Source
address

Destination|

Checksum
address

(FCS)

Preamble Type

Figur 7: Ethernet DIX - header [2]
@ Denna standard ar den som

anvinds av majoriteten av alla
Ethernet noder.
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Ethertype

@ 2 byte stort falt

Lennart Franked (MIUN IST)

8 6 6 2 46-1500  0-1454 4

Checksum
(FCS)

Data Pad

Figur 8: Ethernet Type field [2]

| Ethertype # | Protokoll |

0800 IPv4
0806 ARP
86DD IPv6

Tabell 1: EtherType - Exempel p& virden

[5]
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Ethertype

8 6 6 2 46-1500  0-1454 4

Checksum
(FCS)

Data Pad

Figur 8: Ethernet Type field [2]

@ 2 byte stort filt | Ethertype # | Protokoll |
e ldentifierar lager 3 protokoll. 0800 IPv4
0806 ARP
86DD IPv6

Tabell 1: EtherType - Exempel p& virden

[5]
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IEEE Ethernet

|IEEE 802.3 och 802.2
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802.3

|IEEE Ethernet

|[EEE Ethernet

Publiserades 1983 och dr baserad p& DIX standarden med négra fa
undantag.

@ Start of Frame - Anger att har
borjar framen(ramen).

71 6 6 2 46-1500 a4

a

s
Preamblef of
f

Data ] Pad

Checksum
(FCS)

Figur 9: Ethernet 802.3 [8]
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802.3

|IEEE Ethernet

|[EEE Ethernet

Publiserades 1983 och dr baserad p& DIX standarden med négra fa
undantag.

o Length istallet for type s b s 4 e .

Destination| Source | |
address address eng

s
Prsambls'u
f

Data l Pad

Checksum
(FCS)

Figur 9: Ethernet 802.3 [8]
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802.3

|IEEE Ethernet

|[EEE Ethernet

Publiserades 1983 och dr baserad p& DIX standarden med négra fa
undantag.

71 6 6 2 46-1500 a4

s
of
f

Source

Destination|
address I Length

address

Preamblef

Data ] Pad

Checksum
(FCS)

@ Mer trogen lagermodellen 3n

DIX. Figur 9: Ethernet 802.3 [§]
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802.3

|IEEE Ethernet

|[EEE Ethernet

Publiserades 1983 och dr baserad p& DIX standarden med négra fa
undantag.

71 6 6 2 46-1500 a4

Destination| Source | |
address address eng

s
Frsambls'n
f

Data ] Pad

Checksum
(FCS)

Figur 9: Ethernet 802.3 [8]
@ Skapade dock problem med att

identifiera Ovre lager.
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802.3

|IEEE Ethernet

|[EEE Ethernet

Publiserades 1983 och dr baserad p& DIX standarden med négra fa
undantag.

71 6 6 2 46-1500 a4

Destination| Source | |
address address eng

s
Prsambls'u
f

Data l Pad

Checksum
(FCS)

Figur 9: Ethernet 802.3 [8]

@ Lostes med IEEE 802.2
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802.2 — Logical Link Control (LLC)

|IEEE Ethernet

DSAP address field

SSAP address field

] AnVa ndS for att |dent|f|era Vi | ket ve } ooDODOD | O } 5555858 | Controlfield Information field
hogre lager som anviands. TP

6= Adatess ype designstion bt (ndicating Indhieuslor roup
actual sctresse
0= Ingiidual D AP
1= Group DSAP

CR= The commandresponss icentier it
0= Copmand..}  The valus ofthe CIR bits set by the
T=Resmomse ) operaln ofthe LLO proacol

DDDDDDD= Destnalion actualaciress

SSSEEEE - Source actualadcress

Note

i The leftmast

A complets LLC PDUJ is shiown so that the adiress fiekds can be ssen incorted
i of cach fild s he lesst siznficant bi.

. The Informetion file s ot presert n ol LLC PDUS

Figur 10: LLC header [6]
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802.2 — Logical Link Control (LLC)

|IEEE Ethernet

DSAP address field

SSAP address field

[ } DDDDDDD

cr | sssssss Contral field Information field

o=

@ DSAP (Destination Service
Access Point) 6 bitar.

Note

i The leftmast

LLC Protocol Data Unit
Adiciress type designation bit (indicating individual or group
‘actual acireses)
0= Indvidual DSAP
1= Group D3P
The commandtesnons denifer bit

The value ofthe CIR bits set by the

0= Command....}
1= Resnonse.. 1 operation of the LLC protecol

D.0.0.D= Destination actua) ackiress
5888

558 = Sourte actual address

A complets LLC PDUJ is shiown so that the adiress fiekds can be ssen incorted
i of cach fild s he lesst siznficant bi.

. The Informetion file s ot presert n ol LLC PDUS

Figur 10: LLC header [6]
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802.2 — Logical Link Control (LLC)

|IEEE Ethernet

DSAP address field

SSAP address field

[ } DDDDDDD

cr | sssssss Contral field Information field

o=

CR=

@ SSAP (Source Service Access
Point)

Note

i The leftmast

DDDD:

LLC Protocol Data Unit

Adiciress type designation bit (indicating individual or group
‘actual acireses)

0= Indhidual D3AP
1= Group DSAP

The commandiresponse identitier bit
The value ofthe CIR bits set by the

0= Command....}
1= Resnonse.. 1 operation of the LLC protecol

Destiation actual actiress
Source actual addiess

888

i Acomplets LLC PDU is shown so tha the actiress fiedls can be seen incontext
i of cach fild s he lesst siznficant bi.

. The Informetion file s ot presert n ol LLC PDUS

Figur 10: LLC header [6]
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802.2 — Logical Link Control (LLC)

|IEEE Ethernet

o P fick ett SAP-nummer, ARP

fick ej.

DSAP address field ~ SSAP address field

vo | oooooon | om | sssssss Contral field Information field

LLC Protocol Data Unit

UG= Address type designation bit (indicating individual or group
‘actual acireses)

0= Indhidual D3AP
1= Group DSAP

CiR= The commandtesponss identier bit
The value ofthe CIR bits set by the

0= Command....}
1= Resnonse.. 1 operation of the LLC protecol

Destiation actual actiress
Source actual addiess

DDDD:
888

Note
i Acomplets LLC PDU is shown so tha the actiress fiedls can be seen incontext

i The leftmast bt of each fld s the lesst sianficant bi.
. The Informetion file s ot presert n ol LLC PDUS

Figur 10: LLC header [6]
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802.2 — Logical Link Control (LLC)

|IEEE Ethernet

e |1/G Individual/Group, levereras
till flera lager 3 protokoll.

DSAP address field

SSAP address field

G } DDDDDDD

CR } 5355355 Control field Information field

o=

CR=

o
o
o
o
©
o

W
bo

Note

LLC Protocol Data Unit

Adciress h/pe des/gnanon it (indicating individual or group
Beluzisctfe

0= Individual DSAP
1= Group DSAP

The commandtesponse identifier bit

0= Comrand....} The value ofthe CIR bitis set by the
1= Resoonse. | operation ofthe LLC protacol

estiation actual aciress
ource actual adiess

I Acomits LLC PDU s shounsotr the scres s canbessen ncontest
i, The leftrast bt ach fed i the et sianficart ki
i The Wcmeton ekt ot pese el LCE POUS.

Figur 11: LLC header [6]
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802.2 — Logical Link Control (LLC)

|IEEE Ethernet

e Command/Response - Indikerar
vilken typ av paket. Fraga eller
svar.

Lennart Franked (MIUN IST) Natverksteknik A -

DSAP address field ~ SSAP address field

y6 | oooooon | om | sssssss Control field

Information field

LLC Protocol Data Unit

o= Adatecsiynedesnaton it (ndicang il o gron

Beluaisafes:
0= Ingvicusl D AP
1= Group DERP

CiR= The commandtesponss identier bit

0= Comrand....} The value ofthe CIR bitis set by the
1= Resoonse. | operation ofthe LLC protacol

DDDDD D= Destiation actual aciress
s = Source actuaf address

Note
A complets LLC PDUis shown so that the aciress fiekds can be ssen incorted
ert bi.

i The leftrost bt of sach fed i the least significar

il The Informion file s ot present in allLLC POUS

Figur 11: LLC header [6]

Introduktion till lanklagret
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802.2 — Logical Link Control (LLC)

|IEEE Ethernet

@ Control Field - Indikerar om
anslutningen ar
forbindelseorienterat eller
forbindelseldst, tillférlitligt eller
otillforlitligt.

Lennart Franked (MIUN IST) Natverksteknik A -

DSAP address field ~ SSAP address field

y6 | oooooon | om | sssssss Control field Information field

LLC Protocol Data Unit

G=  Address h/pe des/gnanon it (indicating individual or group
Beluaisafes:
0= Ingvicusl D AP
1= Group DERP

CIR= The commendresponse ientierbi

0= Comrand....} The value ofthe CIR bitis set by the
1= Resoonse. | operation ofthe LLC protacol

DDDDD D= Destnation actual acoress
55855 = Soure actual address

Note
s ks caniescenincoriot

| Acomies LLC DU S shomn
i The Wcmeton ekt ot pese el LCE POUS.

Figur 11: LLC header [6]
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802.2 — Logical Link Control (LLC)

|IEEE Ethernet

DSAP address field ~ SSAP address field

G } DDDDDDD | G/R } 5355355 Control field Information field

LLC Protocol Data Unit

G=  Address h/pe des/gnanon it (indicating individual or group
Beluzisctfe

0= Individual DSAP
1= Group DSAP

CiR= The commandtesponse identier bit
0= Comrand....} The value ofthe CIR bitis set by the
1= Resoonse. | operation ofthe LLC protacol

estiation actual aciress
ource actual adiess

o
o
o
o
©
o

W
bo

Note
I Acomits LLC PDU s shounsotr the scres s canbessen ncontest
i, The leftrast bt ach fed i the et sianficart ki
i The Wcmeton ekt ot pese el LCE POUS.

@ Information field, anvands bland Figur 11: LLC header [6]

annat for SNAP.
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SNAP — Sub Network Access Point

|IEEE Ethernet

o Tillsgg till 802.2

Lennart Franked (MIUN IST)

8023 Lc
Destration | S | Lengtn | Dsaprssap | oTL | Data
snaP

pcrae | OSSP | ot | vendorCods | Tiee

Figur 12: SNAP header [1]
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SNAP — Sub Network Access Point

|IEEE Ethernet

@ Anvinds for att utoka antalet
protokoll som 802.2 kan stddja.

Lennart Franked (MIUN IST)

8023 Lc
Destration | S | Lengtn | Dsaprssap | oTL | Data
snaP

pcrae | OSSP | ot | vendorCods | Tiee

Figur 12: SNAP header [1]
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SNAP — Sub Network Access Point

|IEEE Ethernet

@ Vendor code indentifierar
organisationen ansvarig for

protokollet.
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8023 Lc
Destration | S | Lengtn | Dsaprssap | oTL | Data
snaP

pcrae | OSSP | ot | vendorCods | Tiee

Figur 12: SNAP header [1]
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SNAP — Sub Network Access Point

|IEEE Ethernet

023 Iy
Dﬁngzn Asdﬂ;rfefs Length DSAPISSAP cTL Data
snap

pcrae | OSSP | ot | vendorCods | Tiee

Figur 12: SNAP header [1]

e Type ar samma som type-filtet i
DIX (Ethertype)

3 oktober 2018 24 / 49
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IEEE 802.3 kompromiss

|IEEE Ethernet

e Gav med sig 1997.

7 1 6 5 2 461500 4
5| Destination| source | Lengtty
preamoifof socress | adaress | Type Data P [cnecisum

Figur 13: Ethernets kompromiss
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IEEE 802.3 kompromiss

|IEEE Ethernet

o Filtet Type anvands ocksd som

7 1 6 5 2 461500 4
5| Destination| source | Lengtty
preambiel of oaress | address | Type Data P [cnecisum

Figur 13: Ethernets kompromiss
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IEEE 802.3 kompromiss

|IEEE Ethernet

o EtherType varden innan 1997 P e s .
. “ o _— e e e T
hade vérden hogre dn 060016 e e e [ e
153619

Figur 13: Ethernets kompromiss
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IEEE 802.3 kompromiss

|IEEE Ethernet

71 6 6 2 46-1500 4

Source | Length/

5| Destination|

Checksum
address

(FCS)

Preamblef

Figur 13: Ethernets kompromiss
@ Om Length/Type < 060044

tolkas faltet som langd.
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IEEE 802.3 kompromiss

|IEEE Ethernet

71 6 6 2 46-1500 4

Source | Length/

5| Destination|

Checksum
address

(FCS)

Preamblef

Figur 13: Ethernets kompromiss

@ Om Length/Type > 060016
tolkas faltet som Typ.
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Innehall

Q@ Switching
@ Switching fabrics
@ Switch forwarding methods
o Buffering
@ Switching p3 lager 2 och 3
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Switching

Switching

Lennart Franked (MIUN IST)

m]
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Steg 1

Switch MAC address table

MAC address table lagrar vilka

adresser som finns p3 vilken port.

Tabell 2: Switch MAC Address Table

Port #  MAC

GRwWN R
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porta
port3
ports

portz
portl

pes
00-05-9A-05-05-05

pel
00-05-9A-01-01-01

Figur 14: Switch topology



Steg 2

Switch MAC address table

Populeras genom att ldsa source
MAC.

Tabell 3: Switch MAC Address Table

Port #  MAC

G W R
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J pc2 pc3 pca

PC2->PC5| POrt2 pcs
00-05-9A-05-05-05

pel
00-05-8A-01-01-01

Figur 15: Switch topology



Steg 3

Switch MAC address table

Om destinationsadressen ej finns,
broadcastas ramen.

Tabell 4: Switch MAC Address Table

Port # MAC

00-05-9A-02-02-02

G W R

Figur 16: Switch topology
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Steg 4
Switch MAC address table

@ Vid svar laggs dennes MAC
adress in i tabellen.

@ Fran andra steget vet switchen >
vilken port som ar kopplad till = =
destinationsadressen.

pcs
00-05-9A-05-05-05

Tabell 5: Switch MAC Address Table

pcl
00-05-9A-01-01-01

Port # MAC

) 00.05.0A-02-02-02 Figur 17: Switch topology
3

4

5 00-05-9A-05-05-05
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Switching fabrics

Portl

@ Mekanism som tar ramen fran
den inkommande kon och — ?
placerar den i utgdende ko. i

Fuml Furtsl pmsl

Figur 18: Switching fabric
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Switching fabrics

Portl
Port2

Port3

@ Switching via memory. mi ml ,,ml

Figur 18: Switching fabric
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Switching fabrics

Portl
Port2

Port3

Fuml Furtsl pmsl

Figur 18: Switching fabric

@ Switching via a bus.
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Switching fabrics

@ Switching via a crossbar.

Lennart Franked (MIUN IST)

Nétverksteknik A - Introduktion till lanklagret

Portl

Port2

Port3

Fuml Furtsl pmsl

Figur 18: Switching fabric

3 oktober 2018

32/ 49



Switching via memory
Switching fabrics

e Enklaste typen av switching
anvands i vanliga datorer samt R
manga switchar. —> Memory

Port3

7T

Figur 19: Switching fabric - Memory [7]

Portl
~
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Switching via memory

Switching fabrics

@ Switching hanteras av
processorn som vilken |/O enhet

som helst.

Lennart Franked (MIUN IST)

Portl

Port2

Port3

~

N
MP\mory

7T

Figur 19: Switching fabric - Memory [7]
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Switching via memory

Switching fabrics

@ Interrupt skapas nar en ram tas

emot.

Lennart Franked (MIUN IST)
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~

N
Me\mory

— v
Partal Furt1 Ponsl

Figur 19: Switching fabric - Memory [7]
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Switching via memory |l
Switching fabrics

@ Ramen kopieras in till minnet
Portl
och destinationen l3ses in. — >

Port2

N\
Me\mory

Port3

7T

Figur 20: Switching fabric - Memory [7]
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Switching via memory |l

Switching fabrics

@ Processorn kopierar paketet till

respektive utgdende ports buffer.

Lennart Franked (MIUN IST)

~

N\
Me\mory

— Y
Partal Purt1 Ponsl

Figur 20: Switching fabric - Memory [7]
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Switching via memory |l

Switching fabrics

@ Endast en ram kan hanteras 4t

gangen.

Lennart Franked (MIUN IST)

Portl

Port2

Port3

~

N\
Me\mory

7T

Figur 20: Switching fabric - Memory [7]
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Switching via memory |l

Switching fabrics

e Hastigheten begrénsas av

minnets bandbredd.

Lennart Franked (MIUN IST)
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N\
Me\mory

— Y
Partal Purt1 Ponsl

Figur 20: Switching fabric - Memory [7]
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Switching via bus
Switching fabrics

@ Inkommande ramar tas emot
och destinationen l3ses in.

Portl

Port2

Ports

\ AR

Parml Furt1 Port6

Figur 21: Switching fabric - bus [7]
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Switching via bus
Switching fabrics

Portl

Port2

|
|
\ AR

Parml Furt1 Port6

Figur 21: Switching fabric - bus [7]

@ En intern header laggs till pa
ramen.

Ports
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Switching via bus
Switching fabrics

Portl
Port2

Ports

\ AR

@ Ramen skickas till alla utgdende l 1

portar via en gemensam buss.

Figur 21: Switching fabric - bus [7]
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Switching via bus
Switching fabrics

Portl

Port2

|
|
\ AR

Parml Furt1 Port6

e Enbart den utgdende porten Figur 21: Switching fabric - bus [7]
behaller ramen.

Ports
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Switching via bus Il

Switching fabrics

o Endast en ram kan skickas &t
gangen.

Portl

Port2

Port3

|
|
\ AR

Pnrml Furt1 Port6

Figur 22: Switching fabric - bus [7]
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Switching via bus Il

Switching fabrics

Portl

Port2

e Oftast valdigt hog hastighet p3 — =
bussen (Cisco 5600 har en ] I
32Gbps buss)

Figur 22: Switching fabric - bus [7]
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Switching via bus Il

Switching fabrics

@ Hastigheten begransas av
bussen.

Portl

Port2

Port3

|
|
\ AR

Pnrml Furt1 Port6

Figur 22: Switching fabric - bus [7]
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Switching via crossbar
Switching fabrics

@ Natverk av N inkommande
portar och N utg&ende portar.

Portl
>
»

Port2

Port3

A

Port4] Portsy  Porté
\d r

Figur 23: Switching fabric - crossbar [7]
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Switching via crossbar
Switching fabrics

@ Varje port har en egen buss och

Portl
>

de kan kopplas ihop vid begaran,
dvs vi har 2N bussar.

Port2

Port3

A

Port4]

R

Y

Ports|  Port6

A\ 4

Figur 23: Switching fabric - crossbar [7]
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Switching via crossbar
Switching fabrics

Portl
>

Port2

Port3

A
Port4 Ports|  Port6

@ En inkommande ram analyseras
och efter destinationen &r A
fastlagen kopplas den
inkommande portens buss ihop
med den utgdende bussens
(kretskoppling).

Figur 23: Switching fabric - crossbar [7]
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Switching via crossbar |l
Switching fabrics

@ Flera ramar kan skickas P
parallellt. por2

Port3

A

Port4] Portsy  Porté
\d r

Figur 24: Switching fabric - crossbar [7]
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Switching via crossbar |l
Switching fabrics

Portl
. =

Port2
@ Om tva ramar ska till samma ey :
utgdende port, méste en vanta. "“‘1 pord - pore
A 4 r

Figur 24: Switching fabric - crossbar [7]
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Switching via crossbar |l
Switching fabrics

Portl
. =
»

Port2

Port3

A

@ Tekniken anvinds i de mer l v oy
avancerade switcharna (Cisco
12000) Figur 24: Switching fabric - crossbar [7]
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Switch forwarding methods

@ Tva typer av vidarekopplingsfunktioner.
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Switch forwarding methods

@ Store-and-forward.

Lennart Franked (MIUN IST)
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Switch forwarding methods

e Cut-Through Switching.

Lennart Franked (MIUN IST)
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Store-and-forward

@ Lagrar hela ramen i en buffer.

Lennart Franked (MIUN IST)
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Store-and-forward

@ Berdknar checksumman p3 ramen.
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Store-and-forward

@ Sldnger ramen om checksumman &r felaktig.
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Store-and-forward

@ Minskar antalet korrupta ramar p&d nitet.
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Store-and-forward

@ Ma3ste anvandas vid QoS.
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Nétverksteknik A - Introduktion till lanklagret

m]

=



Store-and-forward

@ Vanligast anvand.
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Cut-Through Switching

Tva varianter av Cut-Through Switching
o Fast Forward

Lennart Franked (MIUN IST)
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Cut-Through Switching

Tva varianter av Cut-Through Switching
o Fragment Free

Lennart Franked (MIUN IST)
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Fast Forward
Cut-Through Switching

Fast Forward

@ Liser enbart in de forsta 14 bytes for att veta destinationen.
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Fast Forward
Cut-Through Switching

Fast Forward

o Darefter borjar den skicka vidare ramen innan hela paketet blivit
mottaget.
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Fast Forward
Cut-Through Switching

Fast Forward

@ Snabbt, men kan skicka vidare korrupta ramar.
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Fragment Free
Cut-Through Switching

Fragment-free

o Lagrar de forsta 64 bytes av en ram.
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Fragment Free
Cut-Through Switching

Fragment-free

@ De flesta kollisioner sker inom de forsta 64 bytes av ramen har
skickats.
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Fragment Free
Cut-Through Switching

Fragment-free

@ Minskar risken att skicka vidare korrupta ramar.
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Buffers

Ramlagring

Tva tekniker anvands for att lagra ramar i en switch/router.
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Gemensamt minne, Memory based
Buffers

@ Alla portar delar p& samma minne.
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Gemensamt minne, Memory based
Buffers

@ Denna teknik tillater exempelvis storre ramar, d& minnet tilldelas
dynamiskt efter behov.
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Gemensamt minne, Memory based
Buffers

o Tilldter asymmetrisk switching dar inkommande ramar tas emot
snabbare dn de kan skickas.
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Gemensamt minne, Memory based
Buffers

@ Nackdelen &r att en Sverféring kan ta upp storre delen av minnet.
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Separata minnen, Port based
Buffers

@ Varje port har en egen buffert.
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Separata minnen, Port based
Buffers

@ Nackdel med denna teknik dr att om dess destinationsport ar
upptagen kan denna ram blockera for senare inkomna ramar att
levereras.
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Lager 2 och Lager 3 switching

o Lager 2 switchar enbart efter MAC adressen.
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Lager 2 och Lager 3 switching

@ Lager 3 kollar daven p3 IP-adressen.
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Lager 2 och Lager 3 switching

@ Skillnad mellan Lager 3 och en router?
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Lager 2 och Lager 3 switching

@ Skillnad mellan Lager 3 och en router?
» Lager 3 switch stodjer oftast enbart Ethernet.
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Lager 2 och Lager 3 switching

@ Skillnad mellan Lager 3 och en router?

» Lager 3 switch stodjer oftast enbart Ethernet.
» Router klarar oftast andra lager 1 standarder (PPP, Frame Relay)
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Lager 2 och Lager 3 switching

@ Skillnad mellan Lager 3 och en router?

» Lager 3 switch stodjer oftast enbart Ethernet.
» Router klarar oftast andra lager 1 standarder (PPP, Frame Relay)
» Bade L3 och router kan kdra routing protocol (RIP, OSPF, EIGRP osv.)
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Lager 2 och Lager 3 switching

@ Skillnad mellan Lager 3 och en router?

» Lager 3 switch stodjer oftast enbart Ethernet.

Router klarar oftast andra lager 1 standarder (PPP, Frame Relay)
Bade L3 och router kan kdra routing protocol (RIP, OSPF, EIGRP osv.)
Router stédjer NAT /PAT, etablera anslutningar med mera.

vV vy
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Lager 2 och Lager 3 switching

@ Skillnad mellan Lager 3 och en router?

» Lager 3 switch stédjer oftast enbart Ethernet.

Router klarar oftast andra lager 1 standarder (PPP, Frame Relay)
Bade L3 och router kan kdra routing protocol (RIP, OSPF, EIGRP osv.)
Router stédjer NAT /PAT, etablera anslutningar med mera.

Sadan funktionalitet har dock bérjat dyka upp pa L3 switchar ocksa.

vV vy VvVvyYy
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