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[loknag byaeT MHTEpPeCeH, ecnu ...

* TpebyeTca NnpoABUHYTaA HACTPOMKaA

* Hayanu paboTtatb ¢ panpBoaOM, MapKUPOBKOU TPaPumka n QoS



[Tponaem

* OCHOBbI

e CyllecTBytoLMe CXeMbl NPOXOXKAEHMA TPaPUKa
* [pocTenLwan cxema NpoxoxaeHnA TpaPpuka

* [IpocTasa cxema npoxoxaeHua Tpaduka

* PacnpocTtpaHeHHble ownbKu

° KOHTpOI’I bHbl€ BOMPOCHI



[ paMMaTUKa



Kak B cnose 13 3 byKB
caenaTtb 4 ownMOKN?



ACYO BMECTO ELLIE



TPAOUK NTN TPADDUK?



TPAOUK UNU TPADDUK?



Cxembl
NPOXOXAEeHUA
NnakeTos



Cxema POXOARKAEHUNA NMAKETOB

* Traffic Flow = Packet Flow = cxema npoxoxKaeHnA nakeToB = CXema
NPOXOXKAEHNA TPaPUKa

* bonbLoOe KOAMYECTBO Pa3HbIX CXeM MPOXOoXKAeHUA TpaduKa oT
Pa3HbIX aBTOPOB

* Cxembl coaepaT oaHY U Ty e MHPOPMaLUIO B Pa3HbIX pa3pesax

* HanucaHme cnoXHbIX KOHPUTYPaLMM BO3MOXKHO TO/IbKO NpPU
noHMmaHuu Traffic Flow
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[TpogoKEHNE OPUTUHASIBHOW CXEMD
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[lpOoCTaa cxema NPOXOXKAEHNA MAKETOB
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[TpocTas cxema NPOXOXKAEHUA MaKEeTOB
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[TpocTenwan cxema NPOXOKAEHMNA MaKeToB
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OcCHOBbI



OCHOBbI

* Bce NOPTbl MapLIpyTU3aTOPaA PaBHbI
* He cywectsytor WAN/LAN/DMZ nnn Kakue-to gpyrme nHtepdeico

* MapLwpyTn3aTop AenNCTBYeT B COOTBETCTBMM C 3aAaHHbIM aArTOPUTMOM
1. anropwuTtm, 3an10KeHHbIK B RouterOS
2. anroputm, KOTOPbIN 3a4aeT aAMUHUCTPATOP

* [IpoxoxKaeHne TpaPpuKa Yepes3 MapLLUPyTU3aTOP — ITO aNrOPUTM,
3a/10XKeHHbIN B RouterOS



TouykM BXoaa M BbIXOAa

* Input Interface — BxogHaA TOuKa B KOTOPOM NMaKeTbl HAYMHAKOT
mapuwpyTt. UHTepdenc moxet 6biTb GU3NYECKMM NN BUPTYabHbIM

* Output Interface — BbiIxoaHasa TOYKa B KOTOPOW NAKETbl 3aKaHYMNBAIOT
MapwpyT. MHTEpdENC moKeT bbITb PUINUYECKMM NN BUPTYaIbHbIM

* Local Process OUT — Ha4ya/ibHaA TOYKA MaKeToOB, KOTOPbIE
creHepupoBa/s MapLUpyTU3aTop

* Local Process IN — pnHanbHasa TOYKA Ha NYyTU NAKETOB, aAPECOBAHHbIX
MapLlpyTmusaTopy



[TpocTenwan cxema NPOXOKAEHMNA MaKeToB
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TOYKKM BXOA3
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TOYKKM BbIXOAA
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PelweHne o maplipytmn3aumnm
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Llenoyku

* Input — TpadPunK, HanpaBAEHHbIN K MapLUPYTU3ATOPY
* Output — TpaduK, ncxooawnMM U3 mapLpyTU3aTopa
* Forward — TpaduK, npoxoaaLinm yepes mapLupyTm3aTop

* Prerouting — Tpaduk, yxKe BoLlen B NOPT, HO eLle He NPUHATO
peleHne o mapLpyTm3aLumm

* Postrouting — nocheaHu 3Tan nepen AOCTUKEHUEM BbIXOAHOTO
nHTepdenca



Llenoyka Input

OTBevaeT 3a TpadPMK HanpaBEHHbIM MapLLUPYTU3ATOPY

Input

(O
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Lenoyka Output

OTBevaeT 3a TpadpPMK ncxoaaLnMm U3 mapLipyTm3aTtopa




Lleno4yKka Forward

OTBevaeT 3a TpaPPMK NPOXoaALLNN Yepe3 MapLLUPYTU3ATOP

Forward
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[TlpocTenwan
CXEM3
MPOXOXAEHUA
NaKeToB



TpaduK aapecoBaH MapLUPYTU3aTOPY
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TpaduK aapecoBaH MapLUPYTU3aTOPY
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TpaduK aapecoBaH MapLUPYTU3aTOPY
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TpaduK aapecoBaH MapLUPYTU3aTOPY
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TpadnK NCXOAUT U3 MapLLPYTM3aTOPa
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TpadnK NCXOAUT U3 MapLLPYTM3aTOPa
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TpadnK NCXOAUT U3 MapLLPYTM3aTOPa
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TpadnK NCXOAUT U3 MapLLPYTM3aTOPa
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TpadnK NCXOAUT U3 MapLLPYTM3aTOPa
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TpaduK NPOXoaANT Yepe3 MapLLIpyTU3aTop
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TpaduK NPOXOAUT Yepe3 MapLLPYTU3aTOP
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TpaduK NPOXOAUT Yepe3 MapLLPYTU3aTOP
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JloCcpoOYHOEe NpeKpalleHne NPOoXoXaAeHMA
TpadumKa npu Routing Decision
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JlocpoOYHOEe nNpeKpalleHne NPoXoXaeHMA
TpadUKa

MapLwpyT N0 yMmon4YaHuUIo.
Bce ocTanbHble yaunubl

yn. MapkKca YN. DHrenbCa



JlocpoOYHOEe nNpeKpalleHne NPoXoXaeHMA
TpadUKa

Kak nonacTtb Ha yA. JIeHnHa?
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Bce ocTanbHble yaunubl

yn. MapkKca YN. DHrenbCa
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JlocpoOYHOEe nNpeKpalleHne NPoXoXaeHMA
TpadUKa

MapLwpyT Nno ymoa4aHuIo
OTCYTCTBYeET

yn. MapkKca YN. DHrenbCa



JlocpoOYHOEe nNpeKpalleHne NPoXoXaeHMA
TpadUKa
Kak nonacTtb Ha yA. JIeHnHa?

MapLwpyT Nno ymoa4aHuIo
OTCYTCTBYeET

yn. MapkKca YN. DHrenbCa



JlocpoOYHOEe nNpeKpalleHne NPoXoXaeHMA
TpadUKa
Kak nonactb Ha yA. JIeHWHa?

MapLwpyT Nno ymoa4aHuIo
OTCYTCTBYeET

yn. MapkKca YN. DHrenbCa



JloCcpoOYHOEe NpeKpalleHne NPOoXoXaAeHMA
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Bbib6op
MHTEPPENCT



TouykM BXoaa M BbIXOAa

* Input Interface — BxogHaA TOuKa B KOTOPOM NMaKeTbl HAYMHAKOT
mapuwpyTt. UHTepdenc moxet 6biTb GU3NYECKMM NN BUPTYabHbIM

* Output Interface — BbiIxoaHasa TOYKa B KOTOPOW NAKETbl 3aKaHYMNBAIOT
MapwpyT. MHTEpdENC moKeT bbITb PUINUYECKMM NN BUPTYaIbHbIM



TOYKM BXOAa M BbIXOAA

* Input Interface — BxogHaA TOuKa B KOTOPOM NMaKeTbl HAYMHAKOT
MapwpyT. MHTEpdENC MOXKET BbITb PUINYECKMM UIN BUPTYANbHBIM

* Output Interface — BbiIxoaHasa TOYKa B KOTOPOW NAKETbl 3aKaHYMNBAIOT
MmapuwpyTt. UHTepdenc moxeTt 6biTb GU3NYECKUM UM BUPTYaIbHbIM

Kypcbi-no-UT.pd



Bbibop nHTEPDEMCa

Ona danpsona nam oyepeasen HeobxoaMMO YKasbiBaTb GaKTUYECKUMN
nHTepdenc c Kotopbim byget pabotatb TpaduK

/ip firewall nat

add action=masquerade chain=srcnat out-interface=pppoe-outl

Kypcbl-no-UT.pd



Bbibop nHTEPDEMCa

Ona danpsona nam oyepeasen HeobxoaMMO YKasbiBaTb GaKTUYECKUMN
nHTepdenc c Kotopbim byget pabotatb TpaduK

/ip firewall nat

add action=masquerade chain=srcnat out-interface=pppoe-outl

Kypcbl-no-UT.pd



Coaepxnmoe
Leno4yeK



[TpMmeyvaHuA

* He Hag0 3aNOMKMHATL PACMoOIOXKEHNE INEMEHTOB
* He bygem pa3bupatb Ha3HAYEeHUE MOAYNEN

 Jlornyeckme 6/10KM — 3TO COAEPHKMUMOE LenoyeK. ITO HE MUKPOCXEMbI
N He NpaBuaa KOHOUrypaumm
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* MapKMpPOBKa NakeToB = MAapPKMpPOBKA TpadUKa
* MapKunpoBKa TpadpunKa # MapKUPOBKA NaKeToB
e Nlanee byaem roBopuUTb NPO MAaPKUPOBKY NAKeTOB



HIOaHCbl MAapPKNPOBKN

_Connection| | Mangle
Tracker Prerouting

\/
o
(0]
-
b
>
_|

Input i :

| |

Simple Queue . ' '

- <— Filter Input = !

Queues Tree Global P l I

i I

| |

__________________________________________________ | |

| |

| | | Mangle |

Output i Forward i

. Connection Mangle Filter ' '

RAW Filter —» > > ] '

Tracker Output Output : v :

i Filter i

“““““““““““““““““““““““““““““““““ ! | Forward | |

Interface e | |
Queue Tree | Postrouting : : Y :
I : P I

| | |

y Simple |_ Queue | Hotspot | SRC-NAT < Mangle <E L Accounting| |
B i

| : |

| —~J .
Output i Queues Tree Global Out Postrouting
Interface - e !



HIOaHCbl MAapPKNPOBKN

Input Forward
Simple Queue , Mangle TTL -1
- <— Filter Input [«
Queues Tree Global P Input
gy Mangle
Output Forward
. Connection Mangle Filter
RAW Filter —» > >
Tracker Output Output v
Filter
“““““““““““““““““““““““““““““““““ Forward
Interface Rl bbb
Queue Tree : POStrOUting : : v
| . -
| |
y Simple < Queue | Hotspot < SRC-NAT < Mangle <E L Accounting
o
|

| hnl .
Output i Queues Tree Global Out Postrouting
Interface - R

Kypcbi-no-UT.pd



HIOaHCbl MAapPKNPOBKN

--------------------------------------------------------------- . | Mangle
Output i Forward
. Connection Mangle Filter '
RAW Filter —» i
Tracker Output Output : v
i Filter
“““““““““““““““““““““““““““““““““ ! | Forward
Interface Rl bbb :
Queue Tree : POStrOuting : : v
| . -
' Simple Queue Hotspot Mangle o _
v - - - SRC-NAT = .- A t
Queues Tree Global Out Postrouting| | l ceotnting
|
I
Iy

Output
Interface

Kypcbl-no-UT.pd




HIOaHCbl MAapPKNPOBKN

Interface
Queue Tree

Output
Interface

Input
Simple | Queue | | _ _ Mangle
Queues | |Tree Global| Filter Input Input
outpst
. Connection Mangle Filter
RAW Filt >
tter Tracker Output Output

Postrouting

Queues

Tree Global

Postrouting

Kypcbl-no-UT.pd




HIOaHCbl MAapPKNPOBKN

iPrerouting
|
Input I Connection Mangle
Interface : S Tracker Prerouting }
|

Output
Interface

Input :

|

Simple Queue . Mangle !

- <— Filter Input [« '

Queues Tree Global P Input l

i

__________________________________________________ .

_______________________________________________________________ |

Output :

|

. Connection Mangle Filter '

RAW Filter —» > > |

Tracker Output Output l

|

|

|

______________________________________________________________ i

Interface |, |———————————— - !

Queue Tree i

Y AMELS ti |
n

Tree Global Postrouting & i

|

|

Kypcbl-no-UT.pd



HIOaHCbl MAapPKNPOBKN

--------------------------------------------------------------- . | Mangle
Output i Forward
. Connection Mangle Filter '
RAW Filter —» i
Tracker Output Output : v
i Filter
“““““““““““““““““““““““““““““““““ ! | Forward
Interface Rl bbb :
Queue Tree : POStrOUting : : v
| . -
' Simple Queue Hotspot Mangle o _
v - - - SRC-NAT = .- A t
Queues Tree Global Out Postrouting| | l ceotnting
|
I
Iy

Output
Interface

Kypcbl-no-UT.pd




HIOaHCbl MAapPKNPOBKN

I
|
|
I
|
|
|
|
|
|
|
|
|
|
i
, Connection i '
RAW Filter —» > > : :
|

I

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Tracker

Interface | |--—————————— -
Queue Tree

Quey
Tree Global Postrouting

Output
Interface

Kypcbi-no-UT.pd



HIOAHCbl MapPKMPOBKU

_|Connection

RAW Filter Tracker

Interface | 1mmm oo
Queue Tree Postrouting

Queues Tree Global Postrouting

Output
Interface

Kypcbl-no-UT.pd



HIOAHCbl MapPKMPOBKU

_|Connection

RAW Filter Tracker

Interface | 1mmm oo
Queue Tree Postrouting

Queues Tree Global Postrouting

Output
Interface

Kypcbl-no-UT.pd



HIOAHCbl MapPKMPOBKU

_|Connection

RAW Filter Tracker

Interface | 1mmm oo
Queue Tree Postrouting

Queues Tree Global Postrouting

Output
Interface

Kypcbl-no-UT.pd



HIOAHCbl MapPKMPOBKU

_|Connection

RAW Filter Tracker

Interface | 1mmm oo
Queue Tree Postrouting

Queues Tree Global Postrouting

Output
Interface

Kypcbl-no-UT.pd



HIOAHCbl MapPKMPOBKU

|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
. Connection ) .
RAW Filter —» > — . :
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Tracker

Interface | 1mmm oo
Queue Tree Postrouting

Queues Tree Global Postrouting

Output
Interface

Kypcbl-no-UT.pd



HIOAHCbl MapPKMPOBKU

|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
. Connection ) .
RAW Filter —» > — . :
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Tracker

Interface | 1mmm oo
Queue Tree Postrouting

Queues Tree Global Postrouting

Output
Interface

Kypcbl-no-UT.pd



HIOaHCbl MAapPKNPOBKN

_|Connection
Tracker

RAW Filter

Interface | |--—————————— -
Queue Tree

Quey
Tree Global Postrouting

Output
Interface

Kypcbl-no-UT.pd



HIOaHCbl MAapPKNPOBKN

_|Connection
Tracker

RAW Filter

Interface | |--—————————— -
Queue Tree

Queu
Tree Global Postrouting

Output
Interface

Kypcbi-no-UT.pd



HIOaHCbl MAapPKMUPOBKMN

:Prerouting :
|
|

Input . . C ti Mangl '
np Hotspot In —» RAW Filter —» —onnectionl - Mang'e & per naT | |
Interface : Tracker Prerouting !
! I
! |
0 S I

ot

4
A

Local Simple | Queue | Filter Input
Process IN | | Queues Tree Global P
|
|
l_ _________________________________________________
ouT
gy . | Mangle

|
|
|
|
|
|
|
|
|
|
|
i
|

 Output | | | Forward i

| |
RO ' Connection Mangle Filter | :

. |

Declsion : Tracker Output Output L v l
|
i : i Filter !
“““““““““““““““““““““““““““““““““ ': Forward | |
Interface R e B : :
Queue Tree | Postrouting ! : v :
| |
I : imple Queue Hotsno Mahgle : ] A ’ :
I v . ccounting| |
Output | Queues Tree Global Out Postrouting i | |
Interface - : :_ __________ :

Kypcbl-no-UT.pd



HIOaHCbl MAapPKMUPOBKMN

:Prerouting :
|
|

Input . . C ti Mangl '
np Hotspot In —» RAW Filter —» —onnectionl - Mang'e & per naT | |
Interface : Tracker Prerouting !
! I
! |
0 S I

ot

4
A

Local Simple | Queue | Filter Input
Process IN | | Queues Tree Global P
|
|
l_ _________________________________________________
ouT
gy . | Mangle

|
|
|
|
|
|
|
|
|
|
|
i
|

 Output | | | Forward i

| |
RO ' Connection Mangle Filter | :

. |

Declsion : Tracker Output Output L v l
|
i : i Filter !
“““““““““““““““““““““““““““““““““ ': Forward | |
Interface R e B : :
Queue Tree | Postrouting ! : v :
| |
I : imple Queue Hotsno Mahgle : ] A ’ :
I v . ccounting| |
Output | Queues Tree Global Out Postrouting i | |
Interface - : :_ __________ :

Kypcbl-no-UT.pd



HIOaHCbl MAapPKMUPOBKMN

:Prerouting :
|
|

| . . C ti Mangl '
nput Hotspot In —» RAW Filter —» —ornecton,_ Vangle L per NaT | |
Interface : Tracker Prerouting !
[ I
! |
0 S I

ot

4
A

Local Simple | Queue | Filter Input
Process IN | | Queues Tree Global P
|
|
l_ _________________________________________________
ouT
gy . | Mangle

|
|
|
|
|
|
|
|
|
|
|
i
|

 Output | | | Forward i

| |
RO ' Connection Mangle Filter | :

. |

Declsion : Tracker Output Output L v l
|
i : i Filter !
““““““““““““““““““““““““““““““““ ': Forward | |
Interface R R R R B : :
Queue Tree | Postrouting ! : v :
| |
I : imple Queue Hotsno Mahgle : ] A y :
I v . ccounting| |
Output | Queues Tree Global Out Postrouting i | |
Interface - : :_ __________ :

Kypcbl-no-UT.pd



HIOaHCbl MAapPKMUPOBKMN

:Prerouting :
|
|

Input . . C ti Mangl '
np Hotspot In —» RAW Filter —» —onnectionl - Mang'e & per naT | |
Interface : Tracker Prerouting !
! I
! |
0 S I

ot

4
A

Local Simple | Queue | Filter Input
Process IN | | Queues Tree Global P
|
|
l_ _________________________________________________
ouT
gy . | Mangle

|
|
|
|
|
|
|
|
|
|
|
i
|
Output : i Forward i
|
RO ' Connection Mangle Filter i ! |
Declsion : Tracker Output Output | v !
|
i l i Filter !
------------------------------------------- ' I | Forward| |
Interface R et : :
Queue Tree : Postrouting : : | :
| |
v : imple Queue HOtspno gle : : A ; :
[ ~ . i ccounting| |
Output | Queues Tree Global Out Postrouting i | |
Interface :_ ______________________________________________________________ | L __________ :

Kypcbl-no-UT.pd



HIOaHCbl MAapPKMUPOBKMN

:Prerouting :
|
|

Input . . C ti Mangl '
np Hotspot In —» RAW Filter —» —onnectionl - Mang'e & per naT | |
Interface : Tracker Prerouting !
! I
! |
0 S I

ot

4
A

Local Simple | Queue | Filter Input
Process IN | | Queues Tree Global P
|
|
l_ _________________________________________________
ouT
gy . | Mangle

|
|
|
|
|
|
|
|
|
|
|
i
|
Output : i Forward i
|
RO ' Connection Mangle Filter i ! |
Declsion : Tracker Output Output | v !
|
i l i Filter !
------------------------------------------ ' I | Forward| |
Interface R et : :
Queue Tree : Postrouting : : | :
| |
v : imple OQueue HOtShO m g|e : : A ; :
[ ~ . i ccounting| |
Output | Queues Tree Global Out Postrouting i | |
Interface :_ ______________________________________________________________ | L __________ :

Kypcbl-no-UT.pd



PacnpocTpaHeHHble
OLLNOKM



PacnpocTpaHeHHble OWNDOKN

* BbibOp HEBEPHOW LLENOYKM
* He yuntbiBaeTca NOpAOOK MPOXOXKAEHUA 0O bEKTOB

* OWKMOBKKU, KONNYECTBO KOTOPbIX OFPAHNYEHO TOJIbKO ¢paHTa3mneu T1oro,
KTO HE MOHUMAET CXeMY NPOXOXKAEHMNA NAKETOB



PacnpocTpaHeHHble OWMNOKMU

* Bbibop HEBEPHOM LLEMOYKMU
* He yunTbIiBaeTCA NOPAAOK NPOXOXKAEHNA OOBEKTOB

* OWKMOBKKU, KONNYECTBO KOTOPbIX OFPAHNYEHO TOJIbKO ¢paHTa3mneu T1oro,
KTO HE MOHUMAET CXeMY NPOXOXKAEHMNA NAKETOB



pnumep Nol.
e/1b3A CAe/1aTb MAPKMPOBKY MapLlpyTa

Prerouting :
|
. C ti Mangl| '
Hotspot In —» RAW Filter —» —onnectionl - Mang'e & per naT | |
Tracker Prerouting !
|
|
______________________________________________________________ |
__________________________________________________ .
Input :
|
Simple Queue . '
- <+— Filter Input |« '
Queues Tree Global ter inpu I
I
__________________________________________________ i
--------------------------------------------------------------- 1 Mangle |||
Output i Forward i
. Connection Mangle Filter ' '
RAW Filter —» i |
Tracker Output Output ] v l
i Filter i
“““““““““““““““““““““““““““““““““ ! | Forward | |
Interface Rl bbb : :
Queue Tree | Postrouting ! : v :
I : Do I
' Simple Queue Hotspot Mangle o _ :
v - - - SRC-NAT = .- A t
Queues Tree Global Out Postrouting| 1 | ceotnting i
|
I |
| | |

Output
Interface

Kypcbi-no-UT.pd

—



pnumep Nol.
e/1b3A CAe/1aTb MAPKMPOBKY MapLlpyTa

Prerouting :
|
. Connection Mangle '
Hotspot In —» RAW Filter —» > B > DST-NAT | |
Tracker Prerouting !
|
|
______________________________________________________________ |
pwt ’;
|
Simple Queue . Mangle | | Routing
- <— Filter Input [« - -
Queues Tree Global P Input i Decision
|
|
gy Mangle
Output i Forward
. Connection Mangle Filter '
RAW Filter —» > > '
Tracker Output Output : v
i Filter
“““““““““““““““““““““““““““““““““ ! | Forward
Interface Rl bbb :
Que ue Tree : Postrouting : : v
| . -
| |
y Simple < Queue < Hotspot < SRC-NAT < Mangle <E L Accounting
o
|

| .
Output i Queues Tree Global Out Postrouting
Interface - R

Kypcbi-no-UT.pd



pnumep Nel.
VIOXXHO caenatb Ma

OKMPOBKY MapLUpyTa

Prerouting :
|
. C ti Mangl '
Hotspot In —» RAW Filter —s ~ornection ang'e I= DST-NAT | |
Tracker Prerouting I !
|
__________________________________________________ 1 |___________|
Input : :Fon/vard :
| I I
Simple Queue : Mangle | | Routing oTTL-1 |
- <— Filter Input [« - - Ly- '
Queues Tree Global P Input : Decision : I
l : l
| | |
__________________________________________________ | |
| |
--------------------------------------------------------------- | | Mangle | |
Output | | Forward i
|
. Connection Mangle Filter ' '
RAW Filter —» ' '
Tracker Output Output ] v l
i Filter i
“““““““““““““““““““““““““““““““““ ! | Forward | |
Interface Rl bbb : :
Queue Tree : Postrouting : : v :
I : Do I
' Simple Queue Hotspot Mangle o _ :
v - - - SRC-NAT = . A t
Queues Tree Global Out Postrouting| 1 | ceotnting i
|
I |
| | |

Output
Interface

Kypcbi-no-UT.pd



HIOaHCbl MAapPKMUPOBKN

* MapKMpoOBKa NakeToB = MapKUPOBKa TpaduKa

* MapKunpoBKa TpapmKa # MapKUPOBKA NAKETOB



[Tomep No2. HenpaBun/ibHaA MapKMPOBKA
NaKeToB NpedHa3Ha4YeHHbIX MapLWpPYyTHN3aTOPY

:Prerouting :
|
| . |
|
Input Hotspot In —» RAW Filter . connection| | Mangle | | hor At | !
Interface : Tracker Prerouting !
|
|

Input :

|

Simple Queue . '

- <— Filter Input = '

Queues Tree Global P I

I

__________________________________________________ !

|

e e et Mangle |},

Output | i Forward i

. Connection Mangle Filter Routing | '

RAW Filter —> > > Adi ' '

Tracker Output Output i ] v l

: i Filter i

“““““““““““““““““““““““““““““““““ ' ! | Forward | |

Interface s ettt : :
Que ue Tree : Postrouting : : v :
I : P I

| | |

Y | élmple - T Qu(e;:"eb |< HOOtSFEOt - SRC-NAT = p I\/Lang!fe : L— Accounting| |
Output i ueues ree Globa u I ostrouting : | |
| | | |

| | |

Interface



[Tomep No2. HenpaBun/ibHaA MapKMPOBKA
NaKeToB NpeaHa3HavYeHHbIX MapLpyTU3aTopy

Tree Global

gy Mangle
Forward

_|Connection| | Mangle | Filter

RAW Filter Tracker " Output | Output

A

Y
2 =
c 0
o =1
3 5
® o

Filter
“““““““““““““““““““““““““““““““““ ' Forward
Interface bt b Ittt B
Queue Tree | Postrouting ! v
|
' Simple | Queue | Hotspot | SRC-NAT < Mangle ||
|
|
|
|

|
|
\J | Q Tree Global out Postrouti i— Accounting
Output : ueues ree Globa u I ostrouting :
Interface - . :_ __________ I

Kypcbl-no-UT.pd



[Tonmep No2. [1paBn/ibHaA MapKNPOBKA
NaKeToB NpeAHa3Ha4YeHHbIX MapLIpPyTU3aTOPY

_ Connection I Mangle I
Tracker Prerouting I

Interface it bt e

Queue Tree | Postrouting i |
| N ! I
I |
\J | élun;ELes _ - :éu (eailoebal - HOOt.:[ZEOt -< SRC-NAT Pol\s/::?'gﬁ::ieng - E i— Accounting
Output : : i
Interface :_ ______________________________________________________________ I J

Kypcbi-no-UT.pd

A

A

4

Input Forward :
|

Simple | _ Queue | | .. ‘I Mangle TTL-1 | |
Queues | |Tree Global| Filter Input = Input I

|

|

__________________________________________________ i
| Mangle | |
Output Forward i
, Connection Mangle Filter '

RAW Filt > > > |
tter Tracker Output Output v l

Filter i

“““““““““““““““““““““““““““““““““ Forward | |
|

|

|

|

|

|

|

|

|

|

|

|



[Tonmep No2. [1paBn/ibHaA MapKNPOBKA
NaKeToB NpeAHa3Ha4YeHHbIX MapLIpPyTU3aTOPY

Interface it bt e |

Queue Tree | Postrouting i |
| N ! I
I |
! ' (ilungslees = Trgeugroebal‘ HOOtZFEOt = SRENAT F’Ol\S/!CE:Cr;E:Zieng‘E [~ Accounting
Output : : i
Interface :_ ______________________________________________________________ I J

Kypcbl-no-UT.pd

A

A

4
4
4

Forward :

|

TTL-1 | |

Tree Global I

l

__________________________________________________ i
| | | Mangle | |
i Forward i

. Connection Mangle Filter ' '

RAW Filt > > > | |
tter Tracker Output Output ] v l

i Filter i
“““““““““““““““““““““““““““““““““ ! | Forward | |
' i

|

|

|

|

|

|

|

|

|



PacnpocTpaHeHHble OWMNOKMU

* BbibOp HEBEPHOW LLENOYKM
* He yuntbiBaeTca NOpAOOK MPOXOXKAEHUA 0O bEKTOB

* OWKMOBKKU, KONNYECTBO KOTOPbIX OFPAHNYEHO TOJIbKO ¢paHTa3mneu T1oro,
KTO HE MOHUMAET CXeMY NPOXOXKAEHMNA NAKETOB

Kypcbi-no-UT.pd



[Tpnmep No3.
He y4ynTbiBaeTCA NOPALOK MPOXOKAEHNA OO BEKTOB

_Connection| | Mangle
Tracker Prerouting

\/
o
(0]
-
b
>
_|

Interface |, |-————-—— - - |

|
Queue Tree : Postrouting i :
| N ! I
I |
v Simple |_ Queue |_ Hotspot | | cp NAT Mangle |_i L Accounting
|
|

I hnl .
Output i Queues Tree Global Out Postrouting
Interface - R I

A

A

4

Input i :
| |

Simple Queue . ' '

- <+— Filter Input |« '

Queues Tree Global ter inpu : I

l I

| |

__________________________________________________ | |
| |

| | | Mangle | |
Output i Forward i
. Connection Mangle Filter ' '

RAW Filter —» = > | |
Tracker Output Output ] v l

i Filter i

“““““““““““““““““““““““““““““““““ ! | Forward | |
' I

|

|

|

|

|

|

|

|

|

|



[Tormep No3.

He yunTbiBaeTCA NOPALOK MPOXOKAEHUA OO BEKTOB

Interface
Queue Tree

A

Output
Interface

Prerouting :
|
. |
Hotspot In —» RAW Filter . connection| | Mangle | | hor At | !
Tracker Prerouting !
|
|
______________________________________________________________ |
__________________________________________________ .
Input :
|
Simple | Queue | | . . ]
Queues | |Tree Global| Filter Input = :
:
__________________________________________________ i
--------------------------------------------------------------- i | Mangle
Output i Forward
. Connection Mangle Filter '
RAW Filter —» '
© Tracker Output Output : v
i Filter
“““““““““““““““““““““““““““““““““ ! | Forward
|
______________________________________________________________ ,
i Postrouting : : v
|
I . -
' Simple Queue Hotspot Mangle o _
- SRC-NAT = .- A t
: Queues Tree Global Out Postrouting :l ceounting
I ;!
I !
| |

___________



[Tormep No3.
He y4ynTbiBaeTCA NOPALOK MPOXOKAEHNA OO BEKTOB

_Connection| | Mangle
Tracker Prerouting

\/
o
(0]
-
b
>
_|

Input i :
| |
Simple Queue . ' '
- <— Filter Input [« '
Queues Tree Global P : I
i I
| |
__________________________________________________ | |
| |
| | | Mangle | |
Output i Forward i
. Connection Mangle Filter ' '
RAW Filter —» > > ' '
Tracker Output Output ] v l
i Filter i
“““““““““““““““““““““““““““““““““ ! | Forward | |
Interface s ettt : :
Queue Tree Postrouting N v :
| |
Simple Queue Hotspot Mangle || _ :
v <— SRC-NAT = - l+1—— Account
Queues Tree Global Out Postrouting| 1 | ceotnting i
|
I |
| | |

Output
Interface.” . .5 w™M6/)c e !



[Tormep No3.
He y4ynTbiBaeTCA NOPALOK MPOXOKAEHNA OO BEKTOB

_Connection| | Mangle
Tracker Prerouting

\/
o
(0]
-
b
>
_|

Input i :

| |

Simple Queue . ! '

- <+— Filter Input |« '

Queues Tree Global ferinpu : I

i I

| |

__________________________________________________ | |

| |

e | | Mangle | |

Output \ | Forward i
|

. Connection Mangle Filter ' '

RAW Filter —» > > | |

© Tracker Output Output : v l

i Filter i

“““““““““““““““““““““““““““““““““ ! | Forward | |

Interface Rl bbb : :

Queue Tree Postrouting N v :

| |

; - I

\J Simple Queue Hotspot - SRC-NAT = Mangl.e - L— Accounting| |

Output Queues Tree Global Out Postrouting| ! | |
|

@ . 3M6/c____5M6/c B ;

Kypcbi-no-UT.pd



[Tormep No3.
He y4ynTbiBaeTCA NOPALOK MPOXOKAEHNA OO BEKTOB

_Connection| | Mangle
Tracker Prerouting

\/
o
(0]
-
b
>
_|

Input i :

| |

Simple Queue . ! '

- <+— Filter Input |« '

Queues Tree Global ferinpu : I

i I

| |

__________________________________________________ | |

| |

e | | Mangle | |

Output \ | Forward i
|

. Connection Mangle Filter ' '

RAW Filter —» > > | |

© Tracker Output Output : v l

i Filter i

“““““““““““““““““““““““““““““““““ ! | Forward | |

Interface Rl bbb : :

Queue Tree Postrouting N v :

| |

; - I

\J Simple Queue Hotspot - SRC-NAT = Mangl.e - L— Accounting| |

Output Queues Tree Global Out Postrouting| ! | |
|

@ . 3M6/c____5M6/c B ;

3 |\/|6/C Kypcbl-no-UT.pd



PacnpocTpaHeHHble OWMNOKMU

* BbibOp HEBEPHOW LLENOYKM
* He yuntbiBaeTca NOpAOOK MPOXOXKAEHUA 0O bEKTOB

* OWKMOKKU, KONNYECTBO KOTOPbIX OFPAHNYEHO TOJIbKO ¢paHTa3neun Toro,
KTO HE MOHUMAET CXEMY NPOXOXKAEHMNA NAKETOB

Kypcbl-no-UT.pd



ROHTPO/IbHbIE BONPOCHI
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KaKk nonaet TpaduK B caydae ping’a
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KaKk nonaet TpaduK B caydae ping’a
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[Tpownn

* OCHOBbI

e CyllecTBytoLMe CXeMbl NPOXOXKAEHMA TPaPUKa
* [pocTenLwan cxema NpoxoxaeHnA TpaPpuka

* [IpocTasa cxema npoxoxaeHua Tpaduka

* PacnpocTtpaHeHHble ownbKu

° KOHTpOI’I bHbl€ BOMPOCHI



J1oCTyn K MmaTepumanam AoKNaaa

https://Kypcbl-no-ut.pp/mum2018spb

* [lpe3seHTayuA
* [pocTaa cxema NpoxoXaeHnA TpaPuka
* [pocTenLuan cxema NpPoxoxKaeHmna TpadmKa



3a/1aBanTe BONPOCHI NO TeMe AO0KNAA3

[o 31 mapta 2018 nuwmnte B Telegram-uar:
@kursy po it



Oby4yeHune ¢ Kypcbi-no-UT.pd

* Buaeoypoku

* KOHTPO/1bHbIE BONPOCHI

* JTabopatopHbie paboTbl

* KOHCNEeKT

* [logaepKKa

* He BblgaeTca opuumanbHbiK cepTUPUKATA
e O13bIBbI: https://vk.com/kursy po it rf



bOHYC Ha BCe KypcChl

* boHyc: 130 aHen noaaepKKkn smecto 30

* Mlpomokoa: MUM2018Piter

* CpoK peuncreua: 0o 31 mapta 2018 BKAKOYMTE/NIBHO
* MTnwmnTe Ha support@kursy-po-it.ru



[lone3Hble pecypcshl

* Bugeokypcbl no MikroTik: http://Kypcbi-no-UT.pd

* PycckonasbidyHaa Wiki: http://mikrotik.vetriks.ru

* YouTube-kaHan: https://www.youtube.com/Kypcbinontpd
* Telegram-uat: @kursy po it



BUKTOPUHA



Kakoro ueTta bymara?
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YcnoBus

* Mpun3: 5 kKypcos «HacTtponKa obopyaosanmna MikroTik»
* 1aTb otBeTbl Ha 10 BONpPOCOB
* YCnoBUS BUKTOPUHDI, BONPOCHI U 0TBETbI B Telegram-yare:

@kursy po it

Kypcbl-no-UT.pd
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