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Interframe Spacing

Does the interface rate affect transmission times?

* Ethernet cables do not transmit data continuously, data 1s transmitted
periodically.
* Interframe spacing is the waiting time between two ports of Ethernet ports.

* Waiting time between two Frames determines Interface Rate

9.6 us for 10 Mbit/s Ethernet
0.96 us for 100 Mbit/s Ethernet
96 ns for Gigabit Ethernet

9.6 ns for 10 Gigabit Ethernet

1 second =1,000 ms
1 ms = 1,000 us mikrosaniye

% S g SA rts https://en.wikipedia.org/wiki/Interpacket gap



Interframe Spacing
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Interframe Spacing
Interface Rate =10Mbps

TestID: !'I'I | | Start
Strearn: | | = | Stop
Part; | |4 | Cloze
|nterface: |<pppue-testuser> ||__i_| =
Packet Size: | 1500 #
FPS: | -
MBPS: [1 | %
T Template: |packet-template1 ||__i_| =
J_S_E_!F] TID | TxPa..|TxRate |Hﬁ'a... |R= Rate |Lost Packet | o | e = i T Interface <etherz:
TOT 0 2167 10001 keps 2167 10001 Kbes Lat Min. |Lat Avg|Lal M...|IMer | e e s stews e
0 kbps .0 kbps
25 0 85 1020.0 kbps 25 10200 kbps 2 Szms 2' 53[118 3 ?Ems 1 23ITIS Lazt Livk Down Time: | Oet0/201819:10:22
24 0 83 996.0 kbpz 23 9960 kbpz 0 Obpz 252mz 253ms 254msz 16.4dus : - -
23 0 83 996.0kbps 83 995.0 kbps 0  Obps 252ms 253ms 254ms  20.5us Last Link Up Time: |Oct/10/2018 13:10:25
22 0 33 996.0 kbpsz 23 9936.0 kbpsz 0 Obpz 252m:  253mz 254mz 17.2uz B o
21 0 34 1008.0 kbps 24 1003.0 kbpsz 0 Obp: 252ms  253mz 254ms 18.3usz o
20 1] 83 996.0 kbps 83  996.0 kbps 1] Obp: 252ms  253ms 258m: 26.Bus o
19 0 83 996.0 kbps 83 996.0 kbps 0 Obps 252ms  253ms  2.67ms 147.us Auto Negotiation: |done
18 0 83 990kbps 83 996.0kbps 0 Obps 252ms 253ms 254ms 19.4us Aate: [1ovo 1 OM bpg
17 0 g4 1008.0 kbps 24 1003.0 kbps 0 Obpz 252ms  253mz 25Bmz 33.7usz ' e —
16 0 83 996.0 kbpz 23 9960 kbps 0 Obpz 252mz 253ms  25Bmsz 26.0us w! Full Duplex
15 0 33 9596.0 kbps g3 936.0 kbps 1] Obpz 252m=  253ms  254msz 21.0us
14 0 33 9960 kbpsz 23 9936.0 kbpsz 0 Obpz 252ms  253mz 254mz 17.7usz Advertizing i1EII'-.-1 full
13 0 85 1020.0 kbpz 25 10200 kbpz 0 Obpz 252mz  25B4dms  3.75msz 1.23ms g
12 0 83 996.0 kbps 83 9960 kbps 0 Obps 252ms  253ms  254ms  19.2us Link Partner Advertising: |10k half
11 0 g3 9596.0 kbp= g3 936.0 kbps 1] Obpz 252m=  253ms  254msz 200us [10M Ful
10 0 33  996.0 kbpsz 83 9936.0 kbpsz 0 Obpz 252ms  253mz 254mz 139.4usz :
9 0 24 1003.0 kbpz 84 1003.0 kbpz 0 Obpz 253mz 253ms 254mz 16.8us i'IEIEIM half
2 0 g3 996.0 kbps 223 996.0 kbps 0 Obpz 252mz 253ms 25Bmsz 30.5us .—1 e
i L

20 itemsz

https://en.wikipedia.org/wiki/Interpacket gap




Interframe Spacing

Interface Rate =100Mbps
I [=[E3
TestID: |11 | | Start |

- Streamm: ! - | Stop |
I
i Part: | - | Cloze |
Interface: !_ = M e Window

Packet Size: [1500

|
|
<pppoe-testuser =]
|
|

PPS: |

MBPS: |1 -

T= Template: I packet-templatel

Seq |ID | TxPa. TxRate \RxFPa.. RxRate Lost Packets sl [ Interface <ether2>
[=eq  *IL (TeFa. | e Fats =5 | - b
TOT 0 5500 10000Keps 5500 10000Kers : Lat Min. |Lat. Avg. Lat M... lJiter |0 i Rusiats | Tustats Stats |
! pg : pE
EH 1] 84 1008.0 kbp= 84 1003.0 kbp= L 291 'us 295U$ 41 5U$ 1 25us Lazt Link Down Time: HDcta"I 020181314
B4 1] 23 996.0 kbpsz 23 996.0 kbps ] Obpz 2970z 294wz 307wz 16Tus ) ) [
B3 i 83 9960 kbps 83 9950 kbps 0 Obps 29 .us  294u: 320us  28.9us Last Link Up Time: |Oct/10/20018 13:14
B2 1] 33 996.0 kbpsz 33  996.0 kbps ] Obpz 2910z 2950wz 3083wz  16.8us Link Downs: iE
B1 1] 85 1020.0 kbp= 85 1020.0 kbp= ] Obps 297wz 296wz 13wz 122u=
G0 1] 33 996.0 kbps 33  996.0 kbp=s ] Obpz 291.uz 294uz 306wz  14.8us
59 0 83 996.0 kbps 83 996.0 kbps 0 Obps 231wz 2950z F18us  26.9us Auta Negoatiation: | done
Tt 0 83 996.0 kbp= 83  996.0 kbp= 0 Obps 297wz 295wz 3250z 34.6u= Fi 5te: I'Il:ll:lh- 1[.:.l'|hﬂ$
a7 1] 24 1002.0 kbps 24 1002.0 kbps 1] Obps 2910z 2950 F13us  22.0us b
a6 1] 83 996.0 kbp= 83  996.0 kbpz ] Obps 297wz 294wz 306wz 152u= v Full Duples
55 1] 33 996.0 kbpsz 33  996.0 kbps ] Obpz 2910z 2950z 326wz 35.4us
I 54 0 83 996.0 kbp= 83  996.0 kbpz 0 Obps 297wz 294wz 306wz 14 2u= Advertizing: i‘IIZIM Fuall
a3 1] 34 1003.0 kbps 34 1003.0 kbps ] Obpz 291.uz 2934wz 307wz 15.Bus [
d 52 0 83 996.0 kbps 53 996.0 kbps 0 Obps 231wz 294wz 306us  15.0us | 100k full
S0 momolm & ook 0 OB fw M 28 |y casess (oo
43 1] 85 1020.0 kbp= 85 1020.0 kbp= ] Obps 297wz 296wz 120z 121.u= i'II:IM fuall
43 1] 33 996.0 kbpsz 33  996.0 kbps ] Obpz 2910z 2950z 323wz 32.5us e
| a
20 items | 100M full
racket gap




Interframe Spacing

Interface Rate =1Gbps

{ 23

1l 29

Test 10

[11

Stream: :

Fart: .

Interface:

Facket Size:

1500

FPS: |

MEFS:

T= Template

||Seq <

([ TOT

| 47

[ 4B

45

[ 44

| 43

| 42

{4

| 40

| 39

I

| 37

| 36

| 25
34

| 32
31

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

_ 0
w0
0

I.ED items

[1

| <pppoe-testusers

. |packettemplate1

3916
83
83
a4
83
23
83
24
83
83
a3
a5
83
a3
83
24
83
23
a3
84

1D [TsPa. [TxRate

999.8 kbps
996.0 kbps:
996.0 kbps
1002.0 kbps
996.0 kbps
996.0 kbps
996.0 kbps
1002.0 kbps
996.0 kbps
996.0 kbps
996.0 kbps
1020.0 kbps
996.0 kbps
9960 kbpsz
996.0 kbps
1002.0 kbps
996.0 kbpsz
996.0 kbps
996.0 kbpsz
1002.0 kbps

(Fix Pa... R Rate

3916
83
83
a4
83
23
83
24
83
83
a3
a5
83
a3
83
24
83
23
a3
84

999,83 Ri:ips
936.0 kbps
936.0 kbps
1008.0 kbps
9936.0 kbps
936.0 kbps
936.0 kbps
1003.0 kbps
996.0 kbps
936.0 kbps
936.0 kbps
1020.0 kbps
936.0 kbps
996.0 kbps
936.0 kbps
1008.0 kbps
936.0 kbps
936.0 kbps
996.0 kbps
1002.0 kbps

jLDSt F'aﬁ[qet_s'

[

c68.2us  727us

1] Obp: BB AUz 72 7us
1 Obpz B9.2us  ¥2.5us
] Obps BA.0uz 72 7Fus
1] Obp: B9.4uz  72.5us
0 Obps B39z 725us
] Obp: B9.0uz 72 2us
0 Obps B2.9uz 725us
] Obps B39z 74 2us
1] Obps B2.7us  729us
] Obps B23.8uz  732us
] Obp: B2 8uz  725us
0 Obps B9.0uz  724us
] Obps B39z 73.8us
1] Obp: B9.3us  72.8us
] Obps B39z 72Bus
1] Obps: B2 94z  72.8us
0 Obps B2.5uz  729us

97 Yus
a7 dus
B4 qu=
25, Jus
a1.8u=
33.6us
82 2us
103 u=
92 2us
107 u=
95 Ous
284 9us
174 us
113.us
85 2us
85 2us
284 9us

Lat. Min. |Lat Ava|Lat M... Jitter
174.us

105.us

29 2us
18 2us
15 9us
15.9uz
12 9=
14 Bus
19.2us
34 3us
23.4usg
32 2us
26.2us
15.9us
105 us
43.8us
16.3us
16.3us
16, 3us

=

L.

¢ O 000

:+i' [

nterface <ether:

Owerall Statz | Bx Stats

Lazt Link Dawn Time:
Lazt Link Up Time:

Link Doz

Auto Megotiation; |

Rate:

Advertizing:

Link Partner ddvertizing:

[Silx]

Start

Stop

Close

MHew Wwindow

T Staty  Status

|Oct/10/2018 131
_Elc:tﬂ /2018191

[w| Full Duplex

100 Ful
100M full
(1000 i
10M hal
10M ful
1 100M half

‘packet gap



Interframe Spacing
Interface Rate =10Gbps

Cluick Start [Funning] [=1 E3
Test (D | Start
Shrean: | | - Stop

Paort: | | - Cloze
[nterface; |3fp-3fpplu32 ” ¥ | v e Window
Packet Size: |1500 |25
PPS: | v
MEPS: | 200 %
T Template: |packet-template1 ” ¥ | =
|SE|:| < |ID TxPac... | TxRate \Aix Pac...| Ax Rate lLes. Lat. MinlLat A |Lat M. | Jitter >
ar oo 943975 199.9Mbps 949974 1999Mbps 1 +

7 0 166 1933Mbpe 1565 193Mppe  1od2us  44.8us  25Bms  2.53ms i

B 0 16667 2000Mbps 16667 200.0Mbps III 2hbus 43 7us 1.04ms 1.02ms

ala] 1] 16 BEE 199 9Mbpz 16 BER 199.9 Mbpz 0 uDps folug 40040 LS IME | bidms

A4 0 16 663 200.0kbpz 16 6E3 200.0 Mbpsz 0 Obps 2420 442uz 1.34mz 1.32ms

3 a 16 667 200.0Mbps 16 BEY 200.0 Mbps 0 Obps 26.3us 457wz 1.7Im: 1.68ms

R 0 16 665 199.9Mbps 16 6ER 199.9 Mbps 0 Obps 257u: 4490z 1.39mz 1.37me

A1 0 16 664 200.0Mbps 16 BBY 200.0 Mbps 0 Obps 265u: 442us 1.18ms 1.1Bms

R0 0 16 665 199.9Mbpz 16 6EE 193.9 Mbps 0 Obps 256us 443uz 1.5Im: 1.49ms

49 a 16 GEE 199.9Mbpz 16 GEE 199.9 Mbpsz 0 Obps 27.0us 4290z 79usz 7BV .uz

48 0 16 G6R 200.0Mbps 16 GER 200.0 Mbps 0 Obps 2590z 448uz 1.43m: 1.40ms ]

47 0 16 667 200.0Mbps 16 BEY 200.0 Mbps 0 Obps &7 1us 437us 858usz 831 .us

4k 0 16 GEE 199.9Mbpz 16 GEE 193.9 Mbps 0 Obps 261us 447uz 1.3Bm: 1.33ms

45 a 16 GEE 199.9Mbpz 16 GEE 199.9 Mbpsz 0 Obps 24.7u: 4450z 1.30m: 1.28ms

44 0 16 667 200.0Mbps 16 BEY 200.0 Mbps 0 Obps 265z 4550z 1dd4mz 1.4ms

20 items [1 selected)

Statusz

erall Statz  Rx=Statz | Tw Stats

Last Link Down Time: |Sep£28f2ﬂ1 80723

Last Link Up Time; |SE|:I.-'IEB.-"2|:|1 g 01:23
Lirk. D owrs: iE

Auto Meqgaotiation: ||:|i3al:|led

o1 0Gbps

[w] Fu—=zo————

Advertizing: |

ik Parther Advertising: |

T Er T 1T

https://en.wikipedia.org/wiki/Interpacket gap



Interframe Spacing

100Mbit 291us 295us 415us 1mbps

10Gbhit 24us 44 Qus 1mbps

I second =1,000 ms
1 ms = 1,000 us

https://en.wikipedia.org/wiki/Interpacket gap
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Slow Path




Slow Path

* Slow Path RouterOS is the normal behavior.
* RouterOS checks individual packages along the way.
* In some cases this process may be extended.

* Slow Path consumes more resources than Fast Path.

WA\ SyYsArts



Slow Path
A ///
. _ | | | _ . N
( = | &@== . J
( , AcTiLINK ( , AcT/LINK 40Mbps

IRY

* The Routera Package will enter through Etherl and exit through Ether3.

* Etherl can be considered Internet, Ether3 user (customer).

* When the user starts browsing the web page, what stages does the package go
through 1n the router?

WA\ SyYsArts



Slow Path

Routing Forwarding

Ether1
ROUTING

1
IPSEC
PREROUTINGC? < DECRYPTION

3 \
ROUTING
FQRWARD?%% | INPUT

YES

OUTPUT

§

+ L]
IPSEC ROUTING
ENCRYPTION DECISION

WA SYsArts



Slow Path

Routing Forwarding

CONNECTION MANGLE
HOTSPOTIN [~ TRACKING = PREROUTING 9|  DST-NAT

mmwm? —® ———(9)

||

MANGLE > FILTER » HTB GLOBAL > SIMPLE
INPUT INPUT INPUT (QUEUE TREE) QUEUES

BY ' e o 34) _.. _(::].
ORWAR —_ BRIDGE [ o MANGLE FILTER
j DCI) T LT FORWARD [ 7| rorwar | 2| ACCOUNTNG
&

e T TR R

i BRIDGE ,fe . CONNECTION MANGLE FILTER ’é HRUU;;N'"G IIIIIIII I‘?
— i _}. _’. + Fi i
e — s; DECISION ; TRACKING OUTPUT OuTPUT ;“‘ ﬁDJUE'ITIEHT;

— —® @

]
— MANGLE HTB GLOBAL SIMPLE
|PUETR°U""ﬁi — | postroutiNg [P  SRCNAT = HotspoTouT [~ queueTrer) [P|  qQuEuEs
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Slow Path

admin@CC:20:EQB6:98:C4 (PPPoEChent-951) wia T D:EGDC6CE - Wink 6404 ar [.’.-ii ) - [P
Session  Settings  Dashboard
| C4| | Sale Mode | 933 Fujsar B[
A Quick Set 0
& CAFddah . Testi: [ \
(1 Interfaces Intesface | PPPE Servers  Secrets  Profiles  Active Connections  L2TP Secrets ‘ R
5 Wieless = |l [l fed | e S0 Cveens || CETD Crmine || 1970 Crnine || (IO Comine || DODAL € . R . Sl e
“e R $bpppoe-outl 903.1 Mbps 9031 M... 75968 75968  Obps 9031 Mbps ..o 3
¥ PPP - mm ] ] w X ) iis : 2 } bm 4 w Interface: | ¢pppoedestuser> 5%
== Sch : | [=E3]| Packet Sze: 1500 s
B Heh | | Geneel DieiCu Stebs Traffic E < IP Farward { CPU 2 | Load [3;] | s | s
i P : e = - | |
% S " Tw/Flx Rate: | 903,1 Mbps #/903.1 Mbps I Cancel « Send Redirects Cancel 3 : T 99 MBPS: ‘518 s
= I T Accept Redrects cﬂ‘u ;
28 Fouiing I Ti/Fix Packet Flate: |75 968 p/s /|75 988 p/s popy | S [ oot | I 5 T#Tenps: packetenioel [5]4
2 Spst ) r I " T = . P . .
: - O — 5 AlowFast Path ™ =2 Lat Min | Lat Avg|Lat M... e
= H“’““ FP Tw/Fix Packet Rate: [0p/s /|75.968 p/s L/ Allowrastra Stn |61 0 7649 SU3Mbes 7% WedMbes 563 115Mes BSLBUS  212us l15;&118’ 19.9ms
Bl Files "I Mbps .4 Mbps 5 Mbps B2 .
n TuiEvies: [BISGE JGiEER Close 60 0 76500 9180Mbps 75535 906.4Mbps 965 11.5Mbps 708us  218us 4.8dms 4.77ms
&) tea L A =R AP Filer:  loase IE3 L /58 0 76439 9179Mbps 75433 9053Mbps 1006 120Mbps 704us  213us 9.08ms 300ms
. Radius T/Rx Packets: |61 302218 /(61302 131 ki ; New Windo| 58 0 76501 9180Mbps 75537 S9064Mbps 964 11.5Mbps 705us 207us 7.57ms 7.50ms
S ool I - Tarch TCP SynCooki (8 0 76500 91B0Mbps 75579 9063Mbps 922 110Mbps F07us us 818ms Blims
K. N : ol L iops At gt [Mame EPU Usage 5% 0 76500 9180Mbps 75510 9061Mbps 930 118Mbps 70%us 1%8us 952ms 945ms
R ikt o [PoRsen | e i i D M 0 W TDi BT MM 1S Uik Nas o 22 o
9 Metal — netwoiking | A ps 2 ps 3 ps 7U.ous ug g.2ams o lbms
#2 Paiiion ARP Tirvscul: | 00:00:30 ethernet 0 2400 |53 O 76499 9178Mbps 75534 S064Mbps 965 11.5Mbps 703us  214us 5.38ms 531ms
; unclassified 0 2n] | 82 0 76503 9180Mbps 75493 9059Mbps 1010 121Mbps 702us  202us 9.77ms 9.70ms
| 5 Make Supoutif RN |CMP Alate Linit 10 managsment 0 151 |51 0 764% 9173Mbps 75614 073Mbps 882 105Mbps 705us 210us 7ms 7.92ms
& Manual |.T ; 903.1 Mbps B firewial-mgmt g gg 5 0 76502 9180Mbps 75518 S06.2Mbps 984 11.8Mbps 703us  214us 5.0dms 457ms
? R 9031 Mbp: ) - 'mu_nu . 49 0 76500 9180Mbps 75630 9075Mbps 670 10.4Mbps 704us  225us 6.97ms 60ms
A ok ko = == - IPv4 Fast Path Active '_j:"‘i g gg 480 764 H173Mbps 7556 S067Mbps 932 111Mbps 707us 20w B0ims Sdms
l Exit Anbox a0 76503 9180Mbps 75342 9041Mbps 1161 133Mbps 700us  214us 7.90ms 783ms
ey e AT P o L | 6 0 76498 9179Mbps 75503 S90B1Mbps 989 11.8Mbps 70Bus 203us 7.72ms 76Gms
49 016 933 |am (45 0 7649 9179Mbps  75E52 S066Mbps 946 T13Mbps 70fus 213us 63ms 52ms
(- 4 0 76504 9180Mbps 75423 9051Mbps 1075 129Mbps 708us  202us 8.14ms 8.07ms
2 ] 76433 9173Mbps 75573 9068Mbps 925 11.1Mbps 708us  224us 6.53ms 652ms
HESA 1 - o=
enabled unning !Stdus’. connected ES' 1 E IB | |20items 1 selected)
1]
Intesface  Interface List Ethemet  EolP Tunnel IP Tunnel GRE Tunnel YLAN VRRP Bondng LTE
. | i. ¥ | Power Cycle :
| Name + [Tvps MTU  ActuslMTU [L2MTU [T |Ry |TrPackel [p/s] | Ax Packet [b/s] |FPRK |FP Tw Packet [p/s] | FP Ry Packet [p/s] Maste: Post|AsBan. | TuBan.. | Switch |PoE Dut | PeE Prin.. |PoE Out.. ||
. | | | |
alrether] Etheinet 1500 1500 1598 Obps 0bps [i ] Obps 0bps 0 0 hone uriirmited  urilimited  switc. -
R rether? Ethemet 1500 1500 1538 920.7 Mbps 932 4 Mbps 76134 7m 916.6 Mbps 916.5 Mbps 75934 75 590 none urlmited unlimited  switc. .
Hirether3 Ethemet 1800 1500 1598 Obps 0 bps L] 1] Obps Obps ] 0 nane urlmited  unlimited  switc. ..
retherd Ethemet 1500 1500 1598 0bps 0bps ] o 0bps 0 bps ] 0 none uplimited  urlimited —switc..
Aisethers Ethemet 1500 1500 1598 (0bps Obps 0 o Obps 0bps 0 0 none urlimited unlimited  switc. .
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Fast Path & Fast Track

\ HJZH GEC’S

= FASTTRA

BOSPHORE CARD
UCUS EKIBI

WA\ SyYsArts



Fast Path & Fast Track
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Fast Path & Fast Track

Fast Path

Fast Path is a feature of the Linux kernel. RouterOS uses the Linux kernel.

* It interferes directly to the Fast Path Router Interfaces and shortens the packet
flow and leads the package directly to the output.

* Implemented MikroTik Fast Path with 6.29.

* Fast Path requirements;
* Interface driver support
* Must be enabled on the Fast Path Router

* No special configuration

WA\ SyYsArts



Fast Path

What are Fast Path Supporting Devices?

All products in MicroTik or Interfaceler may not support Fast Path. Products supporting
Fast Path;

* CCR, CRS, RB7xx, RB9xx, hEX, hAP, wAP,cAP, mAP, SXT, Metal,
Groove, DynaDish, OmniTIK series - all ports

RB1100 series — ether1-11 (RB 1100x4 ALL port)

RB6xx series and RB800 - ether1,2

RB1000, RB3011, RB2011 - all ports

Tum Wireless Interfaceleri (6.37)

WA\ SyYsArts



Fast Path

Fast Path Handlers

* lpv4
* Bridge

* Ipv4 Fast Track

Eridge Settings
| Flse [P Firewall 0k
7] Use IP Firewall For WLAN
I _ Cancel
["] Use IP Firewall Far PPPoE
! Allow Fast Path Apply

\w| Bridge Fast Path Active
Eridge Fast Path Packets: | 37 0G0 |

Bridge Fast Path Bytes: i25.1 tiB |

WA\ SysArts

¥ |Pv4 Fast Path Active
IPv4 Fast Path Packets: |95 440 144 ]

P4 Fast Path Bytes: |133.3 GiB |

! IPvd Fasttrack Active
IPvd Fasttrack Packets: i321 374310 752

|Pvd Fasttrack Bytes: {2?_9505 Eié




Fast Path

Ipv4 Fast Path

The IPv4 Fast Path runs automatically when the following conditions are met.

- Firewall rules and no address lis

- Simple Queue, Queue Trees ve Parent=global not used.

- Mesh, metarouter, sniffer, torch ve Traffic Generator not used.

- Connection Tracking not used.

- (/ip accounting enabled=no);

- VRFs are not set (/ip route vrf is empty);

- Hotspot is not used (/ip hotspot has no interfaces);

- IpSec policies are not configured (ROS v6.8);

- Tool Mac-Scan, ip-scan=no v |Pv4 Fast Path Active

- Ip Route enabled=yes

IPvd Fast Path Packets: |95 440144 |
IPvd Fast Path Bytes: |133.3 GiB |
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Fast Path
lpv4 Fast Path
Az
& | | | | | | \

Y

* The Routera Package will enter through Etherl and exit through Ether3.

* Etherl can be considered Internet, Ether3 user (customer).

* When the user starts browsing the web page, what stages does the package go
through 1n the router?
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Fast Path

Routing Forwarding FastPath

Ether1 ROUTING

FASTPATH “u,,,,irﬂm:‘ ‘FRER’DUTINGi |4— neéziﬁ%nu
w“,.a;' J.li.lrmnumm -
o : m

1
NDT ¥ :3 .l.rnmu”m Fg
x‘\x'-"'\l“‘ .--:""" FORWARD ROUTING ‘
& ' DECISION
.. E + 4
Hrae, || POSTROUTING

IPSEC
POLICY?

| INPUT

OUTPUT | :

IPSEC ROUTING ;
ENCRYPTION DECISION '
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R
Fast Path

Routing Forwarding FastPath

—_— MANGLE® > FILTER p| HrBcrosaL > ;
— : INPUT (QUEUE TREE) SQUEUES

FILTER | AccOUNTING

& LU

INPUT

a=

2 R *
FORWARD T / BRIDGE “‘? = 5
— ;‘f DECISION 4 E E FORWARD
o —- A 7
OUTPU S BRIDGE /. > ONNECTION | | ° MANGLE iyp| & FILTER ‘ ROUTING
Y ;"f DECISION TRACKING = ] £ OuTPUT / Amus'rueuy

“||||||".§
b |

an) _ﬂ".__@‘:."E: :E_|_|:¢f/‘| F 4 S G0 ﬂ
- _r'l = - - a
" : Z 3 HTE GLOBAL SIMPLE
"_-"“1: Tspnr-uui > (QUEUE TREE) > QUEUES

4
s — MANGLE :
| ““"G? — | PosTROUTING SRC-MAL iHO -

‘ FASTPATH
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Fast Path

© ||| | safe Mode

As Quick Set
1 CAPsMAN
8 Interfaces
I Wireless
= Bridge
=3 PPP

== Switch
“15 Mesh
&= 1P i
. MPLS I3
4 Routing I
1o System K
& Qusues

[ Files

Log

B Radus

A Tools f
B Mew Teminal
#5 MetaROUTER
e Partition

| & Make Supout.rif
& Marual

@ New WinBox
E et

Sessior: | CC:2D:E0 B698:C4

| [vl[%] (@] [¥] [ PPPScame: |

R @»pppoe-outl

™ g11.4Mbps 911.4M...
(Im][E3|

CoanTu I Tx

PPTP Serves || S5TP Server ” L2TP Server

OWPN Server

‘Rx

PPFGE Scan |

TxPa... |Rx Packet (p/s) |FP Tx

FP Rx

|FP Tx ... FP Rx Packet [p/s]

14 498 puiex
=5

|
|
el

76 673

76673 911.4M... 9N
: LX)

1.4Mbps 7BE73

76673

General | DislOut Status Traflc | VP Forwerd ¥ ! ) =T
: =, i
Tw/Rix Rate: |911.4 Mbps 79114 Mbps | Cancal [¥] Serd Redirects Cancel CPU ! | Load [*%2] i
TwRkPacket Rate: [76673p/s | / 76673 p/s. tooy | L) Accept Redrects sy | | CpUD G| | 15 [ 5o
— |w| Secure Redirects S ot | 1a
o 1A Disable [T iNsaios oo e vt — i I e
FP Tw/Rxate: | 311.4 Mbps 49114 Mbps I 5 [-—-1 CPU: |cpud | Inteitzce: |<pppoedestuser> 7% [ Nowwindow
FP Tx/Rx Packet Rate: [75673p/s | /(76673 pls | Comment : ¥ Allow Fast Path | pretsn 10 s
‘ - Coy i v
Tu/Fix Bytes: 1029 GIE /102968 il —— i ‘l bt
nose =  weps: [si8 |4
Tw/Rx Packets: | 74585197 /74885108 | Fomove_| — [ — ="
| 1 - Tx Template: | packet-template IE2E4
5 r Taich || TCP SpnCookies e B}
Tx/RxDrops: |0 /0 Nai cPU e E T : E =
A 4 AR i WH s
Tafiskauy [0 A i M Neighbor Ertnes: 8152 e §i73Mbps 76333 S159Mbps 165 wasgnk { i ILat Avg‘ Lt M. lJlter | W
= networking 1} -3 Mbps ps a 3 o ETit i A
ARP Timeout. 00 Sk 0 OMhe 767 Tadmee 7 aovbs BEOUS  T70.us 10.4me 10.3ms
anclaselied 0 5180Mbps 76327 9159Mbps 176 21Mbps G63us 184us 382ms 375ms
917.9Mbps 75777 9093Mbps 722 BEMbps 863us  180us  907ms 9.00ms
ICMP Rate Limit: [10 management o 9180Mbps 76133 S143Mbps 308 36Mbps B6dus 203us 426ms 413ms
= winbark i S179Mbps 76501 9180Mbps 3 360Kkbps 882us 12Lus 108ms 101ms
: firewall-mgrnt il 9179Mbps 76054 9126Mbps 443 53Mbps S6Tus 218us 394ms 386ms
v IPvd Fast Path Active 9180Mbps 76247 9143Mbps 255 30Mbps B64us 209us 385ms 378ms
’ ! : S179Mbps 76077 9129Mbps 422 50Mbps 883us 152us ddims 43ms
I [y FatEdh |Pv4 Fast Path Active S180Mbps 76301 9156Mbps 193 23Mbps 85us 1%3us 386ms 373ms
|Pod Fast P T 9180Mbps 76501 9180Mbps -1 120Kbps 664us 12Lus 116ms 110ms
Il | g 9179Mbps 76043 9125Mbps 455 E4Mbps G54us 23us 416ms 409ms
WEIHRRHEAIRRIE 9180Mbps 76307 S156Mbps 195 23Mbps 6dus 140us 4 26ms 420ms
I Tk Facket 76673 p/s | | BU 0?3 965 9180Mbps 75883 9105Mbps 618 7.4Mbps B63us  201us  B62ms B55ms
WlFs Packet 76673 p/s | 9179Mbps 76168 9142Mbps 303 37Mbps 862us 217us 394ms 38ms
. ! P4 Fastirack 9180Mbps 76351 9162Mbps 151 18120k 663w 185w 30Ims 2%ms
: = i : i - S180Mbps 76364 9163Mbps 136 16320k Bedus 143us 285ms 278ms
| enabled tunning Stalus: connected IPvd Fasitra | 83.6GiB 9173Mbps 76337 S160Mbps 162 19440K.. B63us 167us 38ms 37Bms
9180Mbps 76195 9143Mbps 303 37Mbps G64us 182us 3%ms 38ms
Intesface | Interface List  Ethemet |Eo|PT|rnBI IP Tunnel GRE Tunnel “LAN YRRP Bonding LTE 20 terns [1 selected)

i | |l'—| ?‘ | Power Cycle Fing
|Name / [Type [MTU  [AclualMTU [L2MTU [Ty R | TxPacket[p/s]  |RxPacket (p/s]  |FP Tx [FPRx [FP Tx Packet [p/s) |FP Fix Packet [p/s] |Master Port| RxBan...| Tx Ban. |Switch [PoE Out | PoE Prio._| PoE Out ||
< ether] Ethemet 1500 500 1558 Obps 0 bps i 0 0 bps 0 bps 0 0 none urlimited undmited  switc

R <pethe2 Ethemnet 1500 1500 1558 903.0 Mbps S02.0 Mbps T4 6EE 74 536 925.0 Mbps: 9250 Mbps 76694 76 634 none unlimited - urdmited  switc...

«lp etherd Ethemet 1500 1500 1538 Obps 0 bps 0 0 0 bps 0bps 0 0 none urlimited unémited  gwite,
aretherd Ethemnet 1500 1500 1598 Obps Obps 0 0 Obps Obps 0 0 none unlmited unbmited  swite. .
4 ctherd Ethermet 1500 1500 1598 Obps O bps o L1} 0 bps Obps 0 0 none unfimited unbmited  switc. .
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Ipv4 Fast Path & Slow Path Versus

Fast Path %0.39 66.0us 0.us 104ms TX911Mbps % 49
RX 911Mbps
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Fast Path
RB2011 Capasity & Performance Test($129)

Products using the same Chipset as RB2011;
OmniTIK (L4)

Omnitik PoE(LS)

SXT SA5(L4)

SXT 2(L4)

SXT Lite5(L3)

DISC Lite5(L3)

LDF 5(L3)
CRS125-24G-1S-2HnD-IN (L5)
CRS109-8G-1S-2HnD-IN(L5)
RB2011 (L4)
RB2011UiAS-2HND-IN(L5)

Level number 0 (Trial mode) 1 (Free Demao) 3 (WISP CPE) 4 (WISP) | 5 (WISP) | 6 (Controller)

;PPPuEtunnEIs il | 0 W 50| unlmited
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Fast Path
RB2011 Capasity & Performance Test($129)

Trafik Statistics

Lat. Min.Lat Avg. |Lat Max. Jitter

94.5us
94 Bus
96.0us
94.5us
94. 2us
94.Ous
95 5us
95 Bus
97 Bus
95.0us
94 Tus
94 Sus
95.1us
94.5us
95.6us
95.0us
94 Ous
97 1us
97 1us
91.4us

596.us
555.us
885.us
430.us
804.us
B59.us
477 us
416.us
1.15ms
343.us
448.us
587.us
519.us
533.us
475 us
830.us
443 us
431 us
691.us
660.us

16.9ms
11.3ms
13.5ms
10.2ms
18.1ms
10.Tme
19.7ms
10.8ms
10.3ms
11.7ms
12.3ms
19.6ms
10.0ms
18.2ms
16.8ms
11.2ms
17.8ms
9.98ms
10.2ms
30.0ms

16.8ms
11.2ms
13.4ms
10.1ms
18.0ms
9.98ms
19.6ms
10.7ms
10.2ms
11.6ms
12.2ms
19.5ms
9.91ms
18.1ms
16.7ms
11.1ms
17.7ms
9.88ms
10.1ms
29.9ms
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n Settings  Dashboard

Hroin@10.0.0.6 (2) - WinBox w6346 an RBZ0TTLHAS-2HRD (mipshey

§ Guick Set
Interfaces
EBridge

FFPP

£ Switch

5 Mesh

e IR

I Routing

b System

1B Queues

1l Files

Log

L Radius

L Tools

i Mew Terminal
E LCD

H MetaROUTER
& Partition

UL Make Supaout rif
¥ Manual

¥ Mew Winkox
L Exit

ﬂ SafeMode | Session[10.0.0.6

PEP

Interface |F'F'F'0E Servers  Secrets  Profiles  Active Connections  L2TP Secrets

O x

’E”E‘ | PPP S cahiner || PPTP Server || SSTP Server || L2TP Server || OWPN Server || PPPoE Scan | [Findg |

[Mame [Type & [T« < |Rx [T Pa.. [RxPacke.. [[FP T« [FPRxP.. | -
DR @#<pppoe.. PPPoE Serv.. 1. 977 3 kbpz 114.9kbps a3 10 1] 10 *
DR  4#<pppoe... PPPoE Serv... 1 961.6 kbps 123.0 kbps a2 11 1] 11 =
DR 4#<pppoe... PPPoE Serv... 1 954.3 kbps 2299 kbps =] 20 0 20
DR ¢#<pppoe.. PPPoE Serv.. 1. 942 8 kbpz 160.9 kbps a0 14 1] 14
DR  4#<pppoe.. PPPoE Serv... 1. 9428 kbpz 149.4 kbps a0 13 0 13
DR @#<pppoe.. PPPoE Serv.. 1 938.2 kbpz 140.7 kbps a0 12 1] 12
DR  @#<pppoe.. PPPoE Serv... 1. 938.2 kbps 117.2 kbps a0 10 1] 10 |
DB ¢-#<onnne PSSt T 149 4 khn 9 13 n 13 o
495 items out of 506 .
- BO0 tems out of 511 .
Interface  Interfac T : Tunnel WLAW “RREF Bonding LTE
[vl[%] (@] [¥] [ Powercyce ET
[Mame [[MTU  [ActualMTU [L2MTU [T« [Rx [T Pac... [IFF Tx |FP R« |FP T4 Packet [p/s) |FF Rx Pa
1500 1500 1592 0bps 0bps i 0bps 0 bps 0
Gh 1500 1500 1538 150Mbps  391.0Mbps 1272 162Mbps 3769 Mbps 1382
R 4+ ether3 1500 1500 1598 314.2 Mbps 81.4 Mbps 26 386 J67.0Mbps  83.7 Mbps 30 883
4% etherd 1500 1500 1598 Obps Obps 0 0bps 0 bps 0
+|

11 items out of 506 [1 zelected)

RP Filter:

b ax Meighbor Entries:
ARP Timeout:

ICHMPF Rate Lirnit:

IPw4 Fast Path Packets:
IPw4 Fast Path Bytes:

[w| Send Redirects
[ ] &ccept Redirects
[w| Securs Redirects

[] Acgent Griwea Banta

a1 Allows Fast Path

[w| Rou

5]

[] TCP SynCookies

a192
00:00:30

— 1

R

0F| | |Pvd Fast Path Active

94 Bhas
1336 MiB

[ ] IPwd Fastrack Active

[admin@2] >
[adwin@Z] > interface monitor-traffic

[adwin@z] > interface monitor-traffic aggregate

rx-packets-per-second: 4z

rx-hits-per-second:
fp-rx-packets-per-second:

503, 1M

fp-rx-bits-per-second: 346. 5Mbps
rx-drops-per-second: a
rX-errors-per-second: a
tx-packets-per-second: 29 053

tx-bits-per-second:
fp-tx-packets-per-second: 29 256

346, 2Mbns

fp-tx-bits-per-second: 346, 5Mbnps
tx-drops-per-second: a
tx-queue-drops-per-second: a
tX-errors-per-second: a

ﬂ— [0 cuit|D dump|C-z pause]

2. 503, 1Mbps

42 383




Fast Path

RB2011 Capasity & Performance

Test($129)

Trafik statistics

-_Lat, Min|Lat Avg. Lat Max Jitter -ITE

85.6us 520us 17.4ms  17.3ms
84 9us 302us  11.1ms 11.0ms
g7.6us B2Tus  144ms  14.4ms
86.2us 323us  10.7ms  10.Bms
87.2us 464us  11.2ms  11.Tms
86.5us 424us  209ms  20.8ms
848us 314us 973ms 9.65ms
85.9us B21us 10.7ms  10.Bms
86.0us 450us 204ms  20.3ms
849us 207us 49ms 4.88ms
86.8us 505us 108ms  10.8ms
897us 474us  199ms 19.8ms
849us 186us 7.77ms 7.68ms
86.0us 581lus 10Bms  10.5ms
86.1us 3% .us 208ms 20.7ms
858us 19%us 758ms 7.49ms
86.7us 482us  150ms  14.9ms
840us Bl4us 17.2ms 17.2ms
85.8us 300us 143ms 142ms
82 1us 428us 227ms 22.6ms
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& admin@10.0.0.6 (2) - WinBox w6431 an REZ0TTUIAS-2HAD (mipsbe)

. | >

Session  Settings  Dashboard mJLﬂH ?g:{
ey =

||| | SaleMode
AS Quick Set
- Interfaces
& Bridge
=3 PPP

=S MetaROUTER
ﬁ Fatition

o Maks Supout rf
€ Marual

@ Mew winBos

B

| session[10.0.0.8] 7o MG
(B[]
| Intettace | PPPGE Servers | Seciets Profiles  Active Cornections | L2TP Secrets

- | | | (=] [T | PPPScanner || FPTPServer || SSTF Server | L2TP Server || OVPN Server || FPPoE Scan
| [Name [Tyme [ | Te i[5 | TePa. [RxP..| =]
DR 4#<pppoe.. PPPoE Sere., 1. 1655, 7 kbps 264 4 kbps 147 23 -
DR 4®<pppos.. PPPoE Serv.. 1. 16536 kbps 211 1kbps 141 18
DR #®#ipppoe.. PPPoE Sers.. 1. 1E32. 7 kbpe 1724 kbps 1329 15
DR  <b<pppoe.. PPPGE Serv... 1... 1632.7 kbps 137.9kbps 138 12
DR  4#<pppoe... PPPGE Serv.. 1... 16184 kbpe 1200kbps 138 11
DE  4®<pppo=.. PPPOE Serv., 1. 1598 2 kbps 164 kbps 136 17

I' [IDR  e#<popoe.. PPPGE Serv... 1. 1598, 2 kbps 1724kbps 136 15
DR  +b<pppoe... PPPOE Serv... 1... 1598, 2 kbps 1149kops 136 10
DR e ¢pppos.. PPPCE Senv.. 1... 1586.7 kbps 2B Skbps 135 18
DR <b<pppoe... PPPOE Serv... 1... 1567.5 kbpe 1525kbps 134 14
DR #®cpppos.. PPPE Serv.. 1... 15627 kbps 0E9kbps 133 18
DR 4&<pppos.. PPPoE Serv., 1. 15559 kbps 1625kbps 133 14
DR  ¢#<pppos.. PPPCE Serv.. 1. 1552.2 kbps 1609kbps 132 14 L
DR #¥<popoe.. PPF [ " 103.4 kbps 132 =] -
500 #erns out of 511 I5I:IE] items out of 511

Irferface List
Inteiface  Interface List  Ethemet : EclP Tunnel IP Tunnel GRE Tunnsl YLAN “RRP  Bonding LTE
| r| T| | Powes Cycle [ Finc
[Hame  TMTU__ lAchalMTU [LZMTU [T [Ax _ [TwPac [{FFTx  [FPAx __ [FP TxPacket(p/s) [FP Fx Packet i ¥
1% ethesl 1500 1500 1598 0 bps 0 bos o 0 bps 0 bos o -
=iz UPlink-cAF =
2] % ether? 1500 1500 1592 195 Mbps 7232 Mbps 1659 199 Mbps 7291 Mbps 1 E97 E1
22 hewpoe
R 4% etherd 1500 1500 1598 697 2 Mbps 21 4 Mbps 52 481 715.8 Mbps 7.5 Mbps B0 158 ri
dathers 1500 1S00 153 oo Obps 0 Obes  Obps 0 .
* 1 L% |

111 items out of 511

o -
ol Serde e Carcel Uptime: {1d 05:43:32
|| Accept Redirects
Apply i
¥ Secure Reditects |_ ____ _| ol e E_BD &I.B
|| Ancep Snimne Bt Total Memony: | 128.0 MiB ]
[v Allow P | e eEEE T CPU
_ /| Allow Fast Path cPU- TP TS [ cru | 71 907
v Rioute Cacre = | BO jrox
i o CPU Count 1 ! e poract 553 B ?ths
RPFikes: ro |*[ 1 e o -
I L1 — . | CPU Frequency: 750 MHz | borad: 70 095
[ TCP SynCookies CPULoad 78X i d.= Ban. Zﬂ:bp;
ki maals b
T ie forecls o
Max Neighbor Erties: |8132 | Fres HDD Space: 1128 MB S 63 012
ARP Timeout: |[00:00130 | Total HDD Size: | 120.0 MiB puid: 351, SEbDS
porad: 70 095
T 1 porudz 830. ZMbp=
ICHP Rate Limi [10 | Sector Wiites Since Reboot | 7 021 I o
v v |Pvd Fast Path Active Total Sector Wiites: |39 789 ?gf g

Pvd Fast Path Packets: [2904 udr 259 | | Bad Blocks: 00 % | e

IPw4 Fast Path Bytes: |4082.3 GiB |



Ipv4 Fast Path & Slow Path Versus

MikroTik RB2011

Fast Path  82.us 428.us 22./ms  853Mbps %78
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Fast Path

Virtual Interface Fast Path
Ethernet, Wireless, Bridge, PPPoE, VLAN, VRRP and Bonding Interface Fast Path

uses automatically if it is available to use Fast Path.

L2TP, EolP, IPIP, GRE Tunnel Manual Starting Fast Path!

L2TF Server
ré'?_' Enabled ]
* 1- Use IPsec no Max MTL: | 1450 I =
* 2- Allow Fast Path=yes. ""M"F’::E e — e
* 3- No Packet Fragmentation Keepalive Timeout: |30 -
. ] Drefault Profile: IE:I'_P_F"rT:u_fie ||£|
* 4- Selected profile should not be encryption. M Sessions. | .

Authentication: (v mschap? (vl mzchapl

v chap v pap

~ Usze Encryption
Fno  pezx ( requred o defaul

Uze [Pzec: ir‘u:u |!E|
|Pzec Secret: | |
Caller ID Type: |ip address ”E-]

|| One Session Per Host

% S g SsArts | Allow Fast Path




Fast Track

Fast Path + Connection Tracking = Fast Track

* The MikroTik Fast Path and Conntrack's work together gave the name Fast Track.

* Fast Track Fast Path extentions

* Only Ipv4 TCP/UDP (Total Traffic %99)

* FastTrack management is left to network admin

* FastTrack can be used on devices with Fast Path support.

* After the first packet of the connection passing through the router is marked as Fast
Track, the other packages of the connection are FastTrack. A single connection can

exceed 10,000 packets.
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Fast Track

Fast Track Performance effects; (What MikroTik

said?)

* Firewall CPU Consumerdrops 20/1

* Router Performance 5x improve

* FastTrack, Full NAT(SRC ve DSTNAT) support!!!
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Fast Track

Firewall

Fiter Rules NAT Mangle Service Pots Connections = Address Lists Layer7 Protocols

=| | V|| Trackng |

WA\ SyYsArts

| Max Entries: 218032

Protocol  Timeout | TCP State | Orig./Repl. Rate (Orig./Repl. Bytes | Orig./Repl. Packets Orig./Repl. Fasttrack Bytes | Orig./Repl. Fasttrack Fackats \ | v
SACFs  6ftcp) 1d 00:04:02 established  54.4 kbps/1546. 4 kbps 141.0 MiB/3662.3 MIB 2737217/2 717 ... 141.0 MiB/3662.1 MiB 2737213/2716 883
SACFd  17fudp)  00:05:01 1984bps/M 6kbps  3107.7KB/65MB  9070/10 870 3107.1 KiB/6.5 MiB 9 068/10 869
SACFd  17(udp)  00:04:33 0bps/0bps 26537 KiB/3491.0 KB 6 630/5 828 2653.3 KiB/3450.9 KiB 6 628/5 826
SACFs  17f{udp)  00:04:51 0bps/0bps 4455KB/506 KB 4 842/477 4450 KiB/50.2 KiB 4 836/474
SACFd  17{dp)  00:04:55 0bps/0bps 8586 KiB/30855KB 4 711/4 608 8583.3 KiB/3085.4 KiB 4 709/4 607
SACFs  17{udp)  00:05.03 39.7kbps/36kbps  2856.8 KiB/5075KB 4 566/3 322 2856.3 KiB/507.4 KiB 4 564/3 921
SACFd  17(udp)  00:01:52 0bps/0 bps 1997.0 KiB/2866.5 KIB 4 536/4 754 1996.3 KIB/2866.6 KiB 4534/4 753
SACFs 6tcp) 1d 00:03:32 established  0bps/0bps 9227KB/3674 KB 4 406/4 659 920.3 KiB/366.9 KB 4399/4 649
SACFd  17{udp) 00:01:43 Obps/0bps 2627 KiB/1607.1KB 4 260/2 618 2623 KiB/1607.1 KiB 4 258/2 617
SACFs  17fudp)  00:05:02 0bps/0 bps 5184 KiB/1886 KB 4 254/1632 517.8 KiB/187.8 KiB 4 248/1622
SACFd  17(dp)  00:05:03 31kbps/39.5kbps  1066.7 KiB/3245.1 KiB 3 977/5 265 1066.3 KiB/3245.0 KiB 3 975/5 264
SACFd 6fcp)  00:00:00 timewat  Obps/0bps 2327KiB/21132 KB 3 546/3 540 2325KiB/2113.1 KiB 3541/3537
SACFd  17fudp)  00:02:15 0bps/0bps 2129 KiB/1922.1 KB 3 154/3 048 212.7 KiB/1921.8 KiB 3 152/3 047
SACFd 6tcp) 1d 23:59.02 established  66kbps/380kbps 2176 KiB/1869.3KB 3 103/4 144 2175 KiB/1869.3 KiB 310174 143
SACFs 59: i 10936 KB/75.3KB  2614/1 111 1093.5 KiB/75.2 KiB 2611/1110
SACFd |S - seen reply, A - assured, C - confimed, F -fasttrack, d -dstnat | 155.3 KiB/1588.4 KiB 2 504/1 973 154.9 KiB/1588.4 KiB 2502/1972
SACFd 17 fudp)  00:04:48 O bps/0bps 1625KB/16708 KB 2483/2732 162.0 KiB/1670.7 KiB 248072730
SACFd  17(udp)  00:05:00 23kbps/456kbps 1536 KIB/16179KB 2 436/2 701 153.3 KiB/1617.8 KiB 2434/2 700
SACFd  17(dp) 00:05:02 992bps/329kbps 2220 KIB/15480KB 2 133/2 608 2217 KiB/1547.9 KiB 2131/2 607
SACFd  17{dp)  00:03:13 0bps/0 bps 136.6 KiB/1350.7 KB 2 063/2 243 136,32 KiB/1350.7 KiB 2061/2 242
SACFd  17{udp)  00:00:31 0bps/0 bps 1343 KB/14514 KB  2029/2316 134.0 KiB/1451.3 KiB 20272 15
SACFd  17(dp)  00:05:01 32kbps/395kbps 1211 KiB/1547.2KiB  1878/2 379 120.6 KiB/1547.2 KiB 1876/2378
SACFd  17fudp)  00:05:01 1984bps/34 3kbps  119.3KiB/1259.9KB 1832/2 100 118.7 KiB/1259.8 KiB 1829/2 098
SACFs 6tcp) 1d 23:59:02 established  34.0kbps/42kbps  1156.8 KIB/108.4 KB 18241777 1156.8 KiB/108.4 KiB 18221776

SACFd ~ 6fico) 000000 timewat  Obos/Obos 1131 KB/18396KEB 18142083  1123KB/18395KB  1810/2086
991 items out of 978 (1 selected)




Fast Track

How to enable Fast Track?

& l Iﬂu::tu:un lEham |I|| 0.1 Cannection State Bytes Packets |
spemal dumm_l.J Tule ta show Fastirack n::nunters
I] 0 5 passthrough fanward 1435928 i 16600 932 853
B v fastirack, connechion fonward established related 19136 R74 431 933
7 o accept fanward established related 3730 MiB 1209 431

AP RO R N RS R o) N | i Y S |
/ip firewall filter add chain=forward connection-state=established,related action=fasttrack-connectioj
/ip firewall filter add chain=forward connection-state=established,related action=accept

IF Sethngs

[wlTF Forward

[w Send Redirects Cancel
[ Accept Redirects

* Fast Track does not work depending on conditions [ Sacure Redients

[ Accept Source Route

such as Fast path. ¥ Allow Fast Path

|| Houte Cache

i

Apply

* Fast Track automatically fulfills the requirements RF Filter: |Ioose E3

[ ] TCP SynCookies

when you enable Fast Track. _ . |

b ax Meighbor Entries: |

ARP Tirmeout: | 00:00:30 i

ICMP Rate Lirit: |10 I

[ IPw4 Fast Path Active
IFPv4 Fast Path Packets: |0 i

IPwd Fast Path Bytes: | 0B I

[w] IPwd Fasttrack fctive
IPvd4 Fazttrack Packets: 15035 808 308 i

WA SyYsArts |




E_ast Track (AIIow Fast Path =No)

@ 2drinDCC:IDEDBEINCA (PPPOEClent-051) via C EQ:DC16:CE - WinBox v6.40.4 on RBIS1G-2
seszion  Settings  Dashboard
C’l SabeMode | Sessiorr| CC:20:E0:BE:98:C4
A Ouick Set |
1 CAPsMAN Fiker Rules | MAT Mangle Raw Service Pots Connections  Address Lists  Laper? Protocols Router Mesthops Rules VRF
i Interfaces %= % (O T ooRewetCounters |00 Recetall Counters 2 #ll[#[=] [<][=] [a] [¥] : 1
L. \ireleas [%] [Acion [Chain [{iProto..|Stc. Por |Dst Pot |in Inter..|Out Int_ | Bytes | Packats - Dot Ackoss. Gataway
Ef Eridge spaclqldv""‘" TR “."“"“" e — = DAS 00000 pppoe-cull reachable
OD -p‘ I} m E s Wm DAC  P10064.341 pepoe-ouf] reachable
L L = »hﬁh 1 £ 1 ) 4230 e |loac 15216800726 b reachabie
=5 Sydtch 2 .m = ===y
3 Mesh 3 veof ace.. foward B1GIE 4337 %2
kgl P I 5 K dop  input )]
7 MPLS I [ X diop  forward [1]:]
# Rouling I 1.7 items (1 selecte * ]
‘o soeen 1 [
& Queues Intertace  Intesface List  Ethemet  EolP Tunnel P Tunnel GRE Tunnel YLAM VRRF Bonding LTE
I Pl [#v|[=| [v]|%] =] ¥
I Lo [ TName ' Type [Actial MTU [L2ZMTU [Tx |Rx ~ |TxPacketlp/sl  RxPacketlp/s) |FPTx FPRx Fprupmwﬂ FP Rx Packet [p/s)
B Radus [ E= 0] Bridge 1500 1598 296.7 Mbps 59 Mbps 24672 11157 0 bgs 5.9 Mbps Ms7
Y& Tools i | v ether] Ethetnet 1500 1598 0 bps Obgs 0 0 0 bps Obgs n 0
A | drethe2 Ethetnet 1500 1598 8.4 Mbps 362.0 Mbps 11 808 29884 7.7 Mbps 2993 Mbps 11 266 24777
| New Teminal || . ueee1PC
4 MetaROUTER ins ;I:'HQI';EB Ethernet 1500 1598 100.4 Mbps 2.4 Mbps 8 3% 44 1035 Mbps 23 Mbps 8664 4493
& Patilion e R T T R g T
s PG WD b MO M0 AR O S
it i <L P iee L e 1 L o ] i S o v Y
€ Marual Clent 1500 5.6 Mbps 294.9 Mbps 11240 M54 m-— 0 24754
@ NewWinBox W wlan ‘Wieless (heros ARS, 1500 1600 0 bps Obps 0 0 0 0
B e
Ll T
¥ Secure Aediects [ | D[]

et | oad (%)
100

AP Filter

M ax Meghbor Entres:
ARP Timeout

ICMP Riate Limit

1P Fast Path Byte:

|Pywd Fastirack Packet:
1PV Fasthiack Bytes

1Pvd Fast Path Packets |

| Allow Fast Path

pral  Diad Dut  Status | Traffic

Link Down Time: |Dct/10/201819.21:54 | Concel |
hat Link Up Time: |Oct/10/2018 19.21:56 Appky
kose ¥ Link Dowrs: & 0
LIRE Savicnsiusy Uptime: 0235 32 Comment |
e Encodng [ Comw
0000 30 T [550 L Remcve
0 MRU: (1500 L
PPPoE Scan
ol S e ) “ocal Address: |100.64.34.2
| IPy4 Fastirack Active  moe adsess (10064341
130 886 177 Actmee Leks” )
Senace Name:
tive AC Name: |MilaoTik

129.2 GiB

RAAT A ddemnn -N-“-Eﬂit-lm




Fast Track (Allow Fast Path =Yes)

© admin@CC:2D:E0BEBCA (PPPOEClient-951) via CC:2D:ERDC:16CE - WinBox vE.A04 on RBIS1G-2HnD (mipsbe)
Session  Settings  Dashboard

Iinﬂ Safe Mode | Session:| CC:20:E0:BE:38:C4

A Ouick Set L
1. CAPsMAN Fiter Rules NAT Mangle Raw Service Pots Connections Address Lists Layer? Protocols
[-Irierfaces j—| T_J j j 00 Resst Counters | 00 Flesﬂ.AlEunlels S al ?i
L Wjislexs | |Action Chain M_Pmtq__s_rg Post |_DsL Pot |in Inter. Out Int... Bytes | Packets -
i Biidge 2 apacuwmlulawshmlastuack co-.r-!ers ]|
5= Switch P - - T
3

18 Mesh 3 veofacc.. foward B1GE 4387554
&P Fl 5 %diop input (1] 0
. MPLS I 3 HKdiop  forwad (1] ] 0 N
#Roting I | 7iems(l selected) e J)
i System o It : : : _ :
& Queues Interface | |nterface List Ethemet EolF Tunnel IF Tunnel GRE Tunnel VLAM VRRP Bonding LTE
il = v x g
2] Log [Mame [ Type ActuaMTU [L2ZMTU [Tx |Fx |TxPacket p/s)  |RxPacketip/s) |FPTx IFPRx |FP Tx Packet (p/s) |FP Rix Packet ip/s] |
B Radius =] Bridge 1500 1598 847.5 Mbps 14.9 Mbps 70254 27843 847.4 Mbgs 14.9 Mbps 70250 27843
5 Tools Pl sivethen Ethemet 1500 1598 0bps Obps 0 0 Obps Obps 0 0

R 4isether? Ethemet 1500 1598 17.0 Mbps 807.8 Mbgs %761 65 458 16.8 Mbps 8520 Mbps 27878 70283
| New Teming user1-PC
¥4 MetsROUTER :HS--..:;::::E; Ethemet 1500 1538 291.3 Mbps 54 Mbgs 24085 3607 289.5 Mbgs 4.8 Mbps 24005 9094
#5 Partiion RS e etherd Ethemet 1500 1538 279.9Mbps 5.2 Mbgs 23143 935 277.0 Mbgs 4.7 Mbps 2%5 8342
y i 2 user-3PC
La M Supmert <pethers Ethemet 731.4 Mbps 4.4 Mbps 19142 7 807 280 9 Mbps 5 2 Mbps 325 3815
@ Marual m“__-— ___— _—_——
‘an\fmﬂm r e ) pa T i g 5 Y pagr
B Esit

_!Smsﬂetiwts
T Swut Tralhic

”[_— v| Allow Fast Pathmlm 0c/10/2018192154

¥ Fronns wonarm

i

st Link Up Time: Oct/10/201813:21:56

:

i — R
[ TCP SynCockies Upiime: 023045
Mak Neighbor Enties: [8152 ] Encodng | IL]
ARP Tmeout 000030 ' wtu: 155 |_Renove |
- | by — _
PPPoE Scan
1Py Fast Path Active Local Address: |100.64 34.2

PutFas PabPackets 615 [ |Pyd Fastirack Active s« 1msts1 i

IPv4 Fast Path Bytes: | 858

e 124903706 = -
IPvd Fasttrack Packets: 1 |1231 GiB |mo:.NiuoTk -

IPvd Fastiiack Butesr 1231




Fast Track

FastTrack off FastTrack on

Seq ©[ID |TxPackes TRate  RsPack.|RxRale  LostP..|LostRate |LatMin |Lat Avg Lt M..liter | [Seq ©/ID |TxPackels TxRate |RxPack. R¢Rate  |LostP..|LostRate |Lat Min |Lat Avg/Lat M. |Jiter |

|
0T 0 7333 9999kbps 7286 9935kbps 47 BAkbps R3us 123ms 208ms 27ms  [T0T 0 2666 9997kbps 2663 9986 kbps 3 1125bps 111us  92us 128ms 127ms
8 0 83 9960 kbps 82 9840kbps 1 120kbps $53us 916us B64ms B855ms |32 O 83 996.0 kbps 83 9%O0kbps 0 ObpsT18us 76Tus 945ms 9.33ms
g7 0 84 1008.0 kbps 83 996.0kbps 1 120kbps 933us  934us  11.1ms 11.0ms k1 0 83 996.0kbps 83 996.0 kbps 1 Obps 118us  876us  11.3ms 11.1ms
g 0 83 9960 kbps 82 9940kbps 1 120kbps 98%us 137ms 135ms 134ms |30 0 84 10080 kbps B4 10080kbps 0  Obps12lus 1.0dms 119ms 11.8ms
g 0 83 996.0 kbps 81 9720kbps 2 240kbps R23us 137ms 915ms 90Bms |29 @ 83 996.0kbps 83 9%0kbps 0  Obps12us 979us 127ms 126ms
4 0 83 996.0 kbps 83 9%0kbps 0  Obps102us 124ms 102ms 10Ims |28 O 83 996.0 kbps 83 9%0kbps 0 Obps122us 1.06ms 108ms 107ms
8 0 84 1008.0 kbps 83 9%0kbps 1 120kbps 108us 12lms 738ms 7.27ms |27 0 84 1008.0 kbps 84 10080kbps 0 Obps116us 974us 120ms 11.9ms
g 0 83 9360 kbps 83 936.0kbps 0 Obps 105us  1.22ms 10.3ms 10.8ms 26 0 83 996.0 kbps 83 396.0kbps 0 Obps 118us  812us  922ms 9.10ms
g1 0 83 936.0kbps 83 3%0kbps 0  Obps33Tus 12Ims 315ms 305ms | 25 83 996.0 kbps 83 996.0kbps 0  Obps146us 965us 10.9ms 10.7ms
@ 0 83 936.0 kbps 62 36540kbps 1 120kbps 985us 1.08ms 382ms 372ms |24 84 1008.0 kbps B4 10080kbps 0 Obps14us 964us 124ms 123ms
730 85 1020.0 kbps 84 10080kbps 1 120kbps %57us 140ms 202ms 20Ims |23 0 83 9960 kbps 83 9%0kbps 0  Obps1l4us 853us 104ms 102ms
B0 83 336.0 kbps 83 996.0kbps 0  Obps335us 108ms 326ms 316ms | 22 0 83 996.0 kbps 83 996.0 kbps 0  Obps112us 920us 115ms 11.4ms
7 0 83 3%6.0kbps 83 996.0kbps 0 Obps 100us  1.38ms 135ms 13.4ms 21 0 83 996.0 kbps 83 996.0 kbps 0 Obps 11us  972us  120ms 11.9ms
® 0 83 336.0 kbps 82 3840kbps 1 120kbps 284us 143ms 115ms 112ms |20 0 83 996.0 kbps 83 9%0kbps 0 Obps12lus 83lus 103ms 102ms
w0 83 9960 kbps 82 9940kbps 1 120kbps %60us 137ms 125ms 124ms |19 84 10080 kbps 84 10080kbps 0  Obps117us 970us 116ms 11.5ms
M0 84 1008.0 kbps 8 10080kbps 0 Obps10Tus 1.23ms BBSms B5Bms |19 84 1008.0 kbps 84 1008.0 kbps 0  Obps116us 960us 122ms 121ms
73 1 83 996.0 kbps 83 996.0kbps 0 Obps 300us  1.47me 150ms 14.7ms 17 0 83 996.0 kbps 83 996.0 kbps 1 Obps 115us  830us  10.7ms 10.6ms
2 0 83 936.0kbps 63 9%0kbps 0  Obps102us 116ms 330ms 380ms |16 O 83 996.0kbps 83 9%60kbps 0 Obps116us 933us 109ms 108ms

20 items 20 iems

WA\ SyYsArts



Fast Track

Fast Track Versus;

Fast Track Yes 839Mbps  %0.001 % 72
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ALL

Fast Path & Fast Track

Interface Fast Path active

Ipv4 Fast Track Active
Firewall Filter and Nat used!

e

Session

Aa Quick S&t

1 CAPsMaN

| Intesfaces

1 Wireless

% Bridge

=3 FFP

== Switch

S8 Mesh

g8 1P I
" MPLS I

# Fouting I

i System §

& ueues

[ Files

| Log

A Radius

)K Tooks I
| Mew Terminal
B4 MetaROUTER
#5 Pariition

| o Make Supout.rf
& Manual

& New WirBox

E Esit

Settings  Dashboard
4| | Safehiods | Session|15314611 28]

{0 - WinBox v6.43.1 on RE951Ui-2HnD (mipsbe)

Interface  Intefacs List Ethemst EolP Tunnel P Tunnel GRE Tunnel VLAN WARP Bonding LTE

?_ ,7’? E‘ ?| Detect Intemet |

Nams < | Type [Actusl MTU |[L2ZMTU  Tx |Ax TxPac.. Fx [FPTx [FPRx

R #EaPO EalP Turngl 1438 BSR3S 127 kbps 47.8kbps 13 23 10.0kbps 235 kbp

R dhvlanl  VLAN 1500 ES53  115kbps  46.8kbps 13 23 97kbpr  Z2Bkbp

B #sl2TP L2TP Client 1410 225 kbps  217.7 kbps 28 42 14T7kbps 2177 kbp

I~ 1] EBndge 1500 1538 247 Mbps  3024kbpr 2127 B200  244Mbp: 3024 kbp

W srether Ethernet 15960 538 Obos 0 bps 0 0 0 bps 0bp
o inkernetd

R trethe Ethernet 1500 1538 3639kbps 251 Mbps B122.. 38dkbps 247 Mbp

A Arethen Ethernst 150 1558 0 bgs 0 bps o 0 0 bgs 1 bp

" a]» 2tberd Etherrel 1500 1598 0 bos 0 bpe 1] i} 0 bpe 0 bp
s inkernst]

HG irethed Ethernst 1500 1592 0 bes 0 bps ] i} 0 bps 1 bp

F  ##interned PPPoE Chent 1480 2345 kbps 24.3 Mbps BOG 2. Z214.0 kbps 24.3 Mbp

RS @wisl  Wielessfh. 15000 1600 247Mbps  W24kbps 2127 620 244Mbps  I024kbp

111 ernz [1 salacted)
=

Filre'Hdeslnm Mangle Raw ServicePorts Connections  Address Lists  Layer7 Protocels

IJ;' iCI 7-! 00 Reset Counters |Oll FRieset A1 Counters

FP Tx

|EP Ry

10.0 kbps
9.7 kbps
14.7 kbps
24 4 Mbps
D b

1.4 kbp
[ bo
0bp

Ll b
214.0 kbps

235
228
77
302 4

CPUS%  Memory[100

kbps
kbps

kbps

kbps

1 opsE

24,7 Mbps

24.3 Mbps

) bps
] bpz

| Dps

Target Download

W Downlosd Packets: 8p/s

# |Action Chain |Src Address |Dst Addiess (15, Dst.|In Inter.. 0. Bytes Packets : g

oz special dummy nile o show fasthack counters p— —
0D  *pac. forward 2994 7MiB 2 E95 020 General Advanced  Sisfistics Traffic |TOH Total Statistics
=:defconf: accept established selated untracked
1 e inpu 129M8 27126 WSl
.. defconf. diop irvalid Rate: |7.4 kbps 232 kbps
2 K drop  inpuit 11608 28 I A il
3 Hadd. input 08 0 Packel Rale: |7 p/s Bpss
:odefcont: diop all not coerng from LAN
4 ® diop  input o ]
= defcont; fasttrack
B b fastt . forward 1591 MiB 152141
L defcont, accept established ielated, untiscked Ji.ugbad‘ 7 4kbps
g o acc.. forward 1591 M 152141 | Downlosd: 29.2 kbps
i defcont; diop nvalid I: -
7 X diop farward 145KiB 300

| - Wdop forward 12

ilems [1 selectad) B Uphoad Packets 7 pfs

| enabled

Remave

Reset Courters
Resat All Courlers

Taich

=]
[¥| Send Redrects Cancel
- || Accept Redrects

Apply
|w Sacure Redrects I—I
[ ] Accept Souce Route
[ Allows Fast Path
|| Route Cache

RPFiter: |no [=

["] TCP SynCookies

Max Neighboe Enties: 8132
ARP Timeout: [00:0030

ICMF Rlate Limit: |10

[ ] IPvé Fast Path Active
|Pwd Fast Path Packets: |'l29
P4 Fast Path Bytes: |10.1 KiB
[ [Pyl Fatirack Active

|Pvd Fastirack Packets: !2 53? ?45
|Fvd Fasttiack Bytes: imi’? MiE

Simpie Queues | Infesfaca Quewss  Queue Tree  Queue Types
|lIl |—' i f:‘-.| |7 |00 Reset Cousters || 00 Resst &)l Count
4| Neme  Tagel  [UplosdMasLimit  Downlosd Mask Limi P
o & queuel 192 168.0.... 555 EE5M




ISP network Planning, Design And Installation

* Capacity Planning
* Productivity

* Performance

* Cost

* Scalability

% S g SArts https://wiki.mikrotik.com/wiki/Manual:License



ISP network Planning, Design And Installation

Level number 0 (Trial mode) 1 (Free Demoj 3 (WISP CPE) 4 (WISP) 5 (WISP) | 6 (Controller) |
Price no keye registration requirede? | volume onkye? | $45 $95 $2a0
Initial Config Support - - - 18 days | d0days | 30 days
Wireless AP 240 trial - - VES VES WES
Wireless Client and Bridge 24h trial - YES YES YES YES

RIP, OSPF, BGP protocols 240 trial - WYESIT) YES WYES WES
EolP tunnels 24h trial 1 unlimited unlimited | unlimited | unlimited
PPPoE tunnels 24h trial 1 200 200 a00 Lnlimited
PPTP tunnels 24h trial 1 200 200 200 unlimited
LZTP tunnels 240 trial 1 200 200 200 unlimited
OVYPN tunnels 24h trial 1 200 200 unlimited | unlimited
YLAN interfaces 24h trial 1 unlimited unlimited | unlimited | unlimited
HotSpot active users 240 trial 1 1 200 200 unlimited
RADIUS client 240 trial - YES YRS WVES WES
Queues 24h trial 1 unlimited unlimited | unlimited | unlimited
Web proxy 24h trial - YES YES YES YES
User manager active sessions 2dh trial 1 10 20 ad Unlimited
Number of KVYM guests none 1 LInlimited Lnlimited | Unlimited | Unlimited

% S g SArts https://wiki.mikrotik.com/wiki/Manual:License



ISP network Planning, Design And Installation

[ &8 https://mikrotik.com /products/group/ethernet-routers

MIkroTik

Products

WA\ SyYsArts

-

I
el i

Home  About  Buy  Jobs  Hardware  Software

RB4011iGS+RM G2

Powerful 10x%Gigabit port router with a Quad-core 1.4Ghz CPU,
1GE RAM, SFP+ 10Ghps cage and desktop case with rack ears
L3

RB1100AHx4

Powerful 1L rackmount router with 13x Gigabit Ethemet port <p=
LB

RB1100AHx4 Dude Edition

Powerful TU rackmount router with 13x Gigabit Ethermet ports,
BOGE M2 drive for Dude database LB

CCR1009-7G-1C-PC

7 Gigabit Ethernet, 1% Combo port (SFP ar Gigabit Ethermet), 8
cores ¥ 1GHz CPU, 1GE RAM, passive cooling case, Router0S
LB

Suppart

Training

Account

$199.00

$299.00

$349.00

$425.00



ISP network Planning, Design And Installation

RB1100x4 Kapasite & Performans Testi

CPU core 4 https://mikrotik.com/product/RB1100Dx4

CPU 1.4 GHz (Overclock 2Ghz)
Routing FastPath 7.35Gbit
RAM 1 GB

License level 6
Ipsec Hardware acceleration 2.2Gbps AES128). [==)

WA\ SyYsArts



ISP network Planning, Design And Installation

RB1100x4 Block Diagram

RB1100AHx4
I |
Ethi Eth2 Eth3 Eth4a Ethb Eth6 Eth7 Eth8 Eth9 Eth10 I
| Gigabit| [Gigabit| |Gigabit| |Gigabit| |Gigabit Gigabit| [Gigabit| |Gigabit| |Gigabit| |Gigabit [
| \ / '
I RAM
1GB Realtek Realtek I
| Gigabit Switch Gigabit Switch |
NAND
| 128MB L |
2.5Gbls 2.5Gbls Bypass
I Serial Group I
I RS232
1oL __ i Eth11 | |
1 H R R :
| micro . / Gigabit |
SD ! ' :
1.4GHz 4 core 1 : i
| i ’ Realtek i |Eth12 |
with HW accel . 2-5Cbls Gigabit Switch t |Gigabit| |
| LEDs 7 CPU I |
1
I ' ; I
Beeper———""" 1o ___/ AL21400 1 Eth13 | PoE in 20-57V O
| Gigabit | Passive, 802.3aflat
| | ]
| Integrated 100-240V O
Dual PSU | 100240V
with Failover O
I |
I |
DC Telecom 20-57V o
| Power | (48V supported)

NS y SArts https://i.mt.Iv/cdn/rb_files/RB1100AHx4v5-180110082518.png



ISP network Planning, Design And Installation

@ admin@CC:2D:E0:DC:16:BC (1100%4) - WinBox v6.40.4 on RE1100AH:4 (arm) - X
Session  Settings Dashboard EPU 53:”
Sale Mode | Sessior:|CC:20:ED:DC1GBC . L cPujs3x B

A Ouick Set =I|E3|
L CAPshaN Interface  Interface List Ethemet | EolF Tunnel 1P Turnel GRE Tunnel VLAN WRRP | Bonding LTE
18 Interfaces |Loadiz [IRQ Dk iz [+
e lvlx] (] s
- [Hame | Tupe: [MTU [ActualMTU L2MTU [ Tx R [TuPacket(p/s)  [RuFacket(p/s)  |FPTw  |w &
EE Bridge R sirether Ethernet 1500 1500 1692 109.6 kbps 1185 kbps 208 202 46
% PP 4ivether Ethernet 1500 1600 1632 0bps 0bps 1] 0 i3
R <iretherd Ethemet 1500 1500 1552 10.1 Mbps 434.9 kbps 276 265
“I3 Mesh airetherd Ethernet 1500 1500 1592 Obps Obps 0 0
el IP ~ 4ivethers Ethernet 1500 1600 1632 Obps Obps 0 0
airethers Ethernet 1500 1500 1592 0bps 0bps 1] 0
<’ MPLS ¥ A ather7 Ethernet 1500 1500 1592 Obps Obps 1] 0
% Routing P siretherd Ethernet 1500 1600 1632 Obps Obps 0 0
aretherd Ethernet 1500 1500 1592 0bps 0bps 1] 0
{33 Spstem ¥ 4irather1 Ethernet 1500 1500 1592 Obps Obps 1] 0
! EEED sivether!l Ethernet 1500 1600 1632 Obps Obps 0 0
— aivether2 Ethernet 1500 1500 15892 Obps Obps 1] 0
Files i ether 3 Ethernet 1500 1500 15392 Obps Obps 1] 0
| Log I I L 4 items [1 selected)
ﬂ Radiuz
X" Tools [ | Interface | FPPoE Servers  Secrets  Profiles  Active Connections  L2TP Secrets
Hew Teminal || e [ =] | PPP Scarner || PPIP Server || SSTP Sewver || L2TP Server | DVPN Server || PPPoE Scan |
'éh Fartition |Name ; ‘T}lpa |Actual MTU |L2 MTU |Tx |F|x |TH Packet (p/s] |Fh< Packet [p/z] |FF' Tw Simple Queuss | Irterface Queuss  Hueus Tree  Queus Types
i DR ¢&<pppoe-1> PPPoE Server Binding 1480 0 bps Obps 0 1] Obps
Lo MakeSupallil | e oopon®  PPPGE Serve Eindig 1430 Dbps 0bps 0 0 obes ([ #][=] [][x2] |00 Rl Couner |00 Resetll Courtas
@ Manuadl DR 4 <pppoe-3> PPPoE Server Binding 1480 Obps Dbps o 0 Obps # ] [Mame | Target [Upload Max Limit | Dewrlosd Mas Limit Packet Marks Tatal M Limit [bi |
o New WinBox DR 4&<pppoe-ds PPPoE Server Binding 1480 0 bps Obps 0 1] Obps 00 &<pppoe-.. <pppoeST.. 10M 10M
DR 4&<pppoeG: PPPoE Server Binding 1480 0bps 0 bps 0 1] 0 bps 1D B<pppoe-. <ppposSl.. 10M 10M
B it DR 4&<pppoe-6: PPPoE Server Binding 1480 0bps 0 bps 0 1] 0 bps 20 B <pppos-. <pppoe-b 10M 10M
DR ¢bepppoe>  PPPoE Server Binding 1480 0 bps Ubps 0 0 Obgs 3D @ <hon. cepoest. 10M ey
DR 4&<pppoe-8: PPPoE Server Binding 1480 0bps 0 bps 0 1] 0 bps 4D B <pppoe-.. <pppos76.. 10M 10M
DR 4&<pppoe-3: PPPoE Server Binding 1480 0bps 0 bps 0 1] 0 bps 5D & <pppoe-.. <popoe-25.. 10M 10M
DR ¢b<pppoell>  PPPoE Server Binding 1480 Obps Obps 0 0 Obps B0 3 <pppoe-. <pppos25.. 10M 10
DR ¢b<pppoell>  PPPoE Server Binding 1480 Obps Obps 0 0 Obps 70 @ <pppoe-. <pppos36.. 10M 10
DR ¢b<pppoe12>  PPPoE Server Binding 1480 Obps Obps 0 0 Obps 8D @ <pppoe-. <pppocdl.. 10M 10
DR ¢b<pppoe1®  PPPoE Server Binding 1480 Obps Obps 0 0 Obps 90 @ <pppoe-.. <pppos13.. 10M 1M
DR ¢b<pppoe-14>  PPPoE Server Binding 1480 Obps Obps 0 0 Obps 10D @ <pppoc-.. <pppoe-19.. 10M 1M
DR ¢b<pppoe1S  PPPoE Server Binding 1480 Obps 0bps 0 0 Obps 1D @ cpppoe-.. <pposd0.. 10M 1M
DR ¢b<pppoe-1B>  PPPoE Server Binding 1480 Obps 0bps 0 0 Obps 12D @ cpppoc-.. <pppoe-d6... 10M 1M
DR ¢b<pppoe1?>  PPPoE Server Binding 1480 Obps 0bps 0 0 Obps 13D @ cpppoc-.. <pppoe-18.. 10M 1M
DR ¢b<pppoe-1B  PPPoE Server Binding 1480 Obps 0 bps 0 0 0bps 14D @ <pppoe-.. <pppos-d9.. 10M 1M
DR 4b<pppoe1®  PPPoE Server Binding 1480 Obps Obps 0 0 Obps 15D @ <pppo-.. <pppos-25.. 10M 1M
DR ¢b<pppoe2l>  PPPoE Server Binding 1480 Obps 0bps 0 0 Obps 16D & <pppoe-.. <pppoe-29.. 10M 1M
DR ¢b<pppoe-2l>  PPPoE Server Binding 1480 Obps 0 bps 0 0 Obps 17D @ <pppoe-.. <pppos-25... 10M 1M
DR ¢b<pppoe-22y  PPPoE Server Binding 1480 Obps 0 bps 0 0 Obps 18D @ <pppoe-.. <pppoe-35... 10M 1M
DR ¢b<pppoe-2®  PPPoE Server Binding 1480 Obps 0 bps 0 0 Obps 19D @ <pppoe-.. <ppposSE.. 10M 1M
DR 4b¢pppoe2d>  PPPoE Server Binding 1480 Obps 0 bps 0 0 Dbps 0D @ <pppoe-.. <pppos1d,. 10M 1M
DR 4®¢pppoe2B>  PPPoE Server Binding 1480 Obps 0 bps 0 0 Dbps 21D @ <pppos-.. <pppoedl.. 10M 1M
DR &®<pppoe-26> PPPoE Server Binding 1480 O bps 0bps ] 1] 0 bps 2D <pppoe-... <pppoe-21... 10M 10M
DR &®<pppoe-27> PPPoE Server Binding 1480 O bps 0bps ] 1] 0 bps 23D <pppoe-... <pppoe-23.. 10M 10M
DR &®<pppoe-28 PPPoE Server Binding 1480 O bps 0bps ] 1] 0 bps 24D <pppoe-... <pppoe-36... 10M 10M
DR &®<pppoe-29> PPPoE Server Binding 1480 O bps 0bps 0 1] 0bps 5D <pppoe-.. <pppoe-d7... 10M 10M
DR &#<pppoe-30> PPPoE Server Binding 1480 O bps 0bps 0 1] 0bps %D <pppoe-.. <pppoe-57... 10M 10M
DR 4#<pppoe-31> PPPoE Server Binding 1480 0bps 0bps 0 0 Obps n& 210 1M
DR ¢#<pppoe-32> PPPoE Server Binding 1480 0bps Obps 0 1] Obps B144 items 0B queued 0 packets queued
DR ¢&#<pppoe-33: PPPoE Server Binding 1480 0bps Obps 0 1] Obps
DR ¢&#<pppoe-34> PPPoE Server Binding 1480 0bps Obps 0 1] Obps
DR 4&<pppoe-35> QRDaC Dt 1400 0 bps 0 bps 0 1] Obps
ahinassr. 5144 items out of 6158 ) E
E144 iterns out of B158 (1 5
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interface pppoe-server server add authentication=mschap?2 interface=ether5

keepalive-timeout=disabled max-mtu=1500 max-mru=1500 disabled=no

default-profile=pppoetest max-sessions=5000

Mew PFFPoE Service

lip neighbor discovery-settings set discover-interface-list=!dynamic

Service Mame: “ | ak.
Interface: | ethers ||; Cancel y o b
e Dizcoveny Settings
xMTU: 1500 |- il
S — g —————
L e %
ax MRL: | 1500 | & ; = Interface: ¥ dynamic | ¥ ok
|
il -
MRRL: | | Irtertace <PPPoE Clisnt: =E| 3 Cancel
Keepalive Timeout: | |_"' Bt Dia'i__D“‘ 9““3_ Uilite | Apply
Drefault Profile; ||:||:||:n:|etest !\il san o e : Iﬂl
F : Type: |PPPoE Client | Appl
|| One Seszion Per Host i — S
] . Actual MTU: 1500 | ’m‘
b ax Sessions: |5EIEIEI | - Max MTL: |1500 | -
]
PADO Delay: | | s Ma MRL: [1500 | -
L Py
g L | = MRRL: | |
Authentication: [v| mschap2 [ ] mechap
L | chap | pap Interfaces: | ether? =+
enabled 2
Eenabled Erunning i igtatus: connected

linterface pppoe-clie'nt add interface=ether2 disabled=no add-default-route=yes default-route-

% Sgs Arts distance=1 user=testuser password=testpass max-mtu=1500 max-mru=1500 allow=mschap2

name=PPPoECIlient profile=default
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Isystem package uninstall [find]

Isystem package unschedule system,ppp,security,routing lip firewall connection tracking set enabled=no

Connection Tracking

Package List

cnabec: [N ¥ |

ﬂ ‘ Check For Updates ‘AEnahle H Dizable | ‘ Urinstall H Unschedule H anngradel | | Check Installation | m 5T|:P ey Sent Treout [0 |
| [Name * Ver... Buld Time Scheduld | v1|| 7P Sy Received Timeou: 000004 | el
B system 64 Ap/23/201811:3428 | e i
& seculy 64 Api23/201811:34:28 | TR EetebishedTimeout [OOBOD |
Ertluting E4.. .":".IZIF."'EE"'ED'IE 11:34:23 | TCP Fin ' ait Timeout; !_EILJ:EIEI:EIE I
& ppp B4,  Apr/ZA2018 11:34:28 ! TCP Clase ‘Wit Timeout: | 00:00:06 |

TCP Last Ack Timeout: | 00:00:08

Interface <PFPoEClient:

General  Dial Out  Status |Tlaffic:

|
TCP Time Wait: | 00:00:06 i
I

Last Link Daven Time: ! _! Cancel TCP Close: ||:|I];I:II:I;I:I|§
Last Link Up Time: | Dct/08/2018 17:11:10 | Aol
L_ kg _ ;D_" — | Iil TCP Max Retransrit Tirmeout: | 00:07:00 I
5 o TCP Unacked Timeout: |EID:EI'I:EID |
Uptime: | 00:00:35 | -
Encoding:
e [ oo | LIDP Timeaut |00:00:05 |
MTU: [15 I ! UDP & T : i.IZID 0100 1
S . — rearn Timeout: | 00:01:
MRU: [15 MTL: |15DD L Teen | l
= - — PPPoE Scan

Local Address: !—'ID ICMP Tirneout: ||:|D|:||:||:|5 |

il |
Remote Address: (10 MHLI- ! 1 5':":' ] Genenc Timeout: I_EID:EI'I:EID |

L

Active Links: |

Active Service Mame: | | I

Active AC Mame: |0 |

AC MAC Address: | BC:3B:6B:FE:41:CD i

% S g SA rts Eenabled irunning [=1: i-é-t;tus: connected
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What have we changed for router performance?

* 1- PPPoE Server MTU, MRU and Keep-alive-timeout setting change.

* 2- PPPoE Clienticin MTU, MRU ve Keep-alive-timeout setting change.

* 3- IP Neighborsh ayarlarini !=Dynamic

* 4- PPPoE Server only requirement packet installing. Any Other packages
unistall.

* 5- PPPoE Server Connection Tracking Setting=No .

WA\ SyYsArts
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What happened after the router performance changes?
* PPPoE Server FULL MTU Support (1500) Any to Any package No fragmentation!

Fragmentation packet no Fast path!!!!

Keep-Alive-Timeout disabled=yes (PPPoE Concentrator Router only Internet Traffic)
PPPoE Client FULL MTU Support (1500) and Keep-alive-timeout Disabled=yes

Keep-alive-timeout on the client will improve performance on the server side!

PPPoE output MNDP packet drop, Only '=Dynamic packaget Yes.

We've removed all the packages we don't need to use resources efficiently on PPPoE

Concentrator

PPPoE Concentrator set ConnTrack=NO No Nat State and other (mangle,Firewal

Filter vb disabled=yes)

WA\ SyYsArts
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@ admin@CC:2D:EQRDC16:5F (PPPoEServer) via 158.146,11.28 - WinBox vB.43.2 on RB1T00AH: (arm) o *
Session  Settings  Dashboard CF1_| IEX
of I —
Safe Mode | Session:| CC:20:E0:DC:16:5F '| time: 04:43:50 CPU2% B (3

A Quick Set @E e List
@ Inteifaces Interface | PPPoE Seivers  Seciets  Profles  Active Connections  LZTP Secrets Simple Queues | Interface Queues  Oueue Tree  Oueue Types
%E Bridge EHE‘ @ - - | FFP Scanner || FPTF Server || SSTF Server H L2TP Server || OVPN Server || PPPoE Scan ‘ Find E“E‘ @ ’j |l:ll:l Reset Counters || 00 Reset All Counters ‘ ‘F.]ng’ |CF'LI |Load[ \‘||F|Q % Disk[%) Hv
e PFP |Mame [Tupe [e] |Rx T |R«P [FPTx [FPAx |FP Tx Packet [p/s) |[FP R Pw t | [Home|Target |Upload M... |Dowrload .. [[Upload Avg. Rate Do cpu L
== Switch DR #+%<pppoe-1> PPPoE Server Binding | bps Obps O 0 Obps 0 bps a + 4367 D S <. <pppoe-4B53: 10M 106 cpul
o2 Mesh DR »<pppos-2> PPPoE Server Binding “bps Obps 0 0 Obps 01 bps i - 4388 0 . <pmpoe-545G:  10M oM °P“§
DR <v<pppos-3>  PPPoE Server Binding 1 5[]|:| bns Obpe O 0 Obps Obpe 0 43890 <. <pppoe1?>  10M 10 et
B P I |\oR 4#{pppoe-1> PPPoE Server Binding e Obps O 0 Obps 0bps 1] 4370 D .. <pppoe-2587> 10M 10
% Fouting [ ||DR  4#<pppoeSs PPPoE Server Binding 1500 0 bps Obps 0O 0 Obps 0bps 1] 4371 D .. <pppoe-4740> 104 106
DR 4#<pppoeE> PPPoE Server Bindng 1500 0bps Obps O 0 Obps 0bps i 4372 D . <pppoe-1B41> 10M 10M
85 System I DR 4e<pppos-> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps il 4373 D <pppos-58405  10M 10M
B Qe DR $®<pppos-s PPPoE Server Binding 1500 0bps Obps 0 0 Obps 0bps i 4374 D <pppoe-243a>  10M 10M
DR #%<{pppoc-3» PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] 4378 D .. <pppoe-3295> 10M 106
[ Files DR ##<{pppoe-10> PPPoE Server Binding 1500 Obps Obps O 0 Obps Obps 1] 4376 D .. <pppoe7E7>  10M 106
L;,:l Log DR ##<pppoe-11> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] 4377 D .. <pppoe-1906> 10M 106
X DR 4#<pppoe-12: PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] 4378 D .. <pppoe-8021> 104 106
A Fiadius DR 4#<pppoe-13: PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] 4373 D .. <pppoe-4335> 104 106
S Took I ||DR $#<pppos14>  PPPof ServerBinding 1500 0bps Obps O 0 Obps 0bps i 4360 D <pppoe-E401> 10M 10M
. - DR 4t<pppos15>  PPPof ServerBinding 1500 Obps Obps O 0 Obps 0bps il 4381 D <pppoe717:  10M 10M
@] Mew Teminal DR #®*<{pppoe-163 PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] 432D .. <pppoe-3623> 10M 106
‘} Partition DR ##<{pppoe-17> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] 4383 D .. <pppoe-4034> 10M 106
n DR ##<{pppoe-18> PPPoE Server Binding 1500 Obps Obps O 0 Obps Obps 1] 4384 D .. <pppoe-1773> 10M 10
L Make Supouttf | Ipg poppposd,  PPPOE ServerBindng 1500 Dbps Dbps O O Obps Dbps 0 435 D <pppoe-2229> 1M 10M
& Manual DR ¢¢<pppoe-20>  PPPoE ServerBindng 1500 0 bps Obps 0 0 Obps 0 bps 0 4386 | <pppoe-1471> 10M Rl
@ New'winBos DR 4#<pppoe-21: PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] .. <pppoe-FT>  10M 106
DR 4#<pppos2?>  PPPof ServerBinding 1500 Obps Obps 0O 0 Obps 0bps i <pppoe-178:  10M 10M
B et DR 4t<pppos2>  PPPof ServerBinding 1500 0bps Obps O 0 Obps 0bps il <pppoe-19765  10M 10M
DR #®<{pppoe-24> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] .. <pppoeB217: 10M 100
DR ##<{pppoe-25 PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] .. <pppoe-B025: 10M 106
DR ##<{pppoe-26> PPPoE Server Binding 1500 Obps Obps O 0 Obps Obps 1] .. <pppoe-2635> 10M 10
DR 4#<pppoe-27> PPPoE Server Binding 1500 0bps Obps 0O 0 Obps 0bps 1] .. <pppoe-BB48: 10M 106
DR 4#<pppoe-28: PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] .. <pppoe-8E2E>  10M 106
DR 4t<pppos2d>  PPPoE ServerBinding 1500 Obps Obps O 0 Obps Obps i . <pppoed1Zy  TOM 10M
DR 4#<pppos30>  PPPof ServerBinding 1500 Obps Obps 0O 0 Obps 0bps i <pppoe-3950>  10M 10M
DR ¢®<pppoe31>  PPPoE ServerBindng 1500 0bps Obps 0 0 Obps 0bps i <pppoe-4827>  10M 10M
DR #®<{pppoe-32 PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] . <pppoe-1017:  10M 100
DR ##<pppoe-33> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] .. <pppoe-3937>  10M 10
DR ##<{pppoe-34> PPPoE Server Binding 1500 Obps Obps O 0 Obps Obps 1] .. <pppoe-5528> 10M 10
DR 4#<pppoe-35; PPPoE Server Binding 1500 0bps Obps 0O 0 Obps 0bps 1] .. <pppoe-4135> 104 106
DR 4#<pppoe-36: PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] .. <pppoe-2571>  10M 106
DR 4t<pppos37>  PPPof ServerBinding 1500 Obps Obps O 0 Obps 0bps il <pppoe-455a> 10M 10M
DR 4#<pppos3@>  PPPof ServerBinding 1500 Obps Obps O 0 Obps 0bps il <pppoe-3797>  10M 10M
DR ##<{pppoe-39> PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] .. <pppoes-5384> 10M 106
DR ##<{pppoe-403 PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] .. <pppoe-1981: 10M 100
DR ##<pppoe-41> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] .. <pppoe-2485> 10M 10
DR ##<pppoe-42> PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] .. <pppoe-5491>  10M 10
DR 4#<pppoe-43: PPPoE Server Binding 1500 0bps Obps 0O 0 Obps 0bps 1] .. <pppoe-3730> 104 106
DR <4®<pppoe-dd>  PPPoE ServerBindng 1500 0bps Obps O 0 Obps 0bps i . <pppoe-2435> 10M 10M
DR 4®<pppos-d5>  PPPof ServerBinding 1500 Obps Obps O 0 Obps 0bps il <pppoe-1766>  10M 10M
DR ¢®<pppos-d6>  PPPoE ServerBindng 1500 0bps Obps 0 0 Obps 0bps i <pppoe-3528> 10M 10M
DR #®<{pppoe-47> PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] .. <pppoe-4117:  10M 106
DR ##<{pppoe-48> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] .. <pppoe-4552> 10M 10
DR ##<pppoe-43> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] .. <pppoe-2153> 10M 10
DR 4#<pppoe-B0; PPPoE Server Binding 1500 Obps Obps 0O 0 Obps 0bps 1] .. <pppoe-4320> 104 106
DR 4#<pppoe-5l: PPPoE Server Binding 1500 0bps Obps 0O 0 Obps 0bps 1] .. <pppoe-353>  10M 106
DR 4#<pppos52>  PPPof ServerBinding 1500 Obps Obps O 0 Obps 0bps il <pppoe-1043>  10M 10M
DR 4t<pppos5d>  PPPof ServerBinding 1500 Obps Obps O 0 Obps 0bps il <pppoe-20015 10M 10M
DR ##<{pppoe-54> PPPoE Server Binding 1500 Obps Obps O 0 Obps 0bps 1] .. <pppoe-4402> 10M 106
DR »(pppoe B8 PPPoE Server Binding 1500 0bps Obps 0O 0 Obps 0bps 1] = i <pnpae 1610>  10M 106

Mst of 6157 E.t 4 .tEm-S L* uf 61 5? ‘ |. E144 |tems[ E‘l 44 'tem 0 packets ql!laued *

ys
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B aamir 2DEQDC1G5F (PRPOESE /e vi i RBT 3 (arm ]

Session  Settings  Dashboard - -

L] O'| SaleMode | Session: CC:2D-E0:DC1ESF - | 3‘% 4:26 CPUx B
A Duick Set ISIE3] Queve List =13
8 Interfaces Intesface | PPPGE Servers Secrets Profles  Active Conneclions  L2TP Secrsts Simale Queues | Intesface Queues  Queue Tres  Dueue Types | IP Forward
#n Bridge | & _| oo 3| T | PPPScanner | PPTP Server | SSTP Server | L2TF Server | OVPN Server || PPPCE Scan [Find || [#] =] - | 2| & | ¥ |00 Reset Counter: || 00 Reset Al Counters [Find 7] Send Fledirects [ Cancel |
=0 FFP [Name [Type | Actua,,. | R 1. |[AxPacke. | FP Tx [FPRx [FPT..[FPRxPa. |+ # | [Meme|Taget |Upload M... [Dowrinsd . ||UploadAvg R~ Download Avg... [Tl ¥ Accept Rediects |
=2 Swilch DR ##<pppoe-1300>  PPPGE Server Binding — " kbps B4.0kbps 51 7 Obps  B40kbps 0 7 327D B <pppoeiB2iy 1M 10M 594 kbps 6478 kbps |+ 7] Gssiis Raciiaals =
R e DR ¢%<pppoe-1806>  PPFE Server Binding T1R00) 2kbes 832kbps 44 7 Dbps  E32kbps 0 7 50050 @< <ppposlZ3T 1M 10M 505 kbps

- DR ##<pppoe-145%:  PPPoE Server Binding — 0bps @32kbps 0O i Obps 232 kbps 0 7 7939 0 <., <pppoe-1593> 10M 10M 47 5 kbps 7071.3 kbps L Accept Source Rloute
&P DR 4#<pppos771>  PPPCE ServerBinding 1500 Obpe 816kbps 0 7 Obps  S15kbpz 0 7 9430 Re. <pppos12S 1M 10M 475 kbps 547.8 kbps [ Allow Fast Path
38 Rouiing DR 4#<pppoe-1705> PPPCE ServerBinding 1500 Obps 815kbps 0 7 Obps  S15kbps 0 7 1M190 fBe. <pppos1flB 10M 10M 475 kbps B3IE.0 kbps 1 Flaute Cache
DR ¢%<pppoe-1855> PPPCE ServerBinding 1500 Obps 807kbps 0 7 Obps  B07kbpe O 7 8770 <. <pppos124> 1M 1M 475 kbps 565.4 kbps
i System DR ##<pppoe1333:  PPPoE ServerBinding 1500 Obgs 735kbps 0 [ Obps  735kbps 0 [ N300 @< <pppos1IBE 1M 10M 475 kbps R ez
& Queue: DR ##<pppoe-1038:  PPPOE ServerBinding 1500 576.3 kbps 720kbps 48 6 Obps  720kbps 0 [ 320 @< <pppoe-15IZ 1M 10M 445 kbps 7281 kbps e =
= DR ##<pppoe-1335: PPPoE Server Binding 1500 0 bps 720kbps D E Obps 72 0kbps 1} & 1337 0 @<, <pppoe-1251: 108 10M 445 kbps E71.6 kbps S
I Fies DR 4¢#<pppoe-156%> PPPCE ServerBinding 1500 6895 kbps 71.3kbps 58 (3 Obps  71.3kbps O 3 4R B¢ cnnnoedRS 10M 10 A4 B khes FSRAkhn: | ®) | TCP SynCookies
i DR 4¢#¢pppoe-194h  PPPCE ServerBinding 1500 Obps 3kbps 0 3 Obps  713kbps 0 & * i [+ | i
= DR #®<pppoe-1387>  PPPoE Server Binding 1500 Obps T0Ekbps 0 B Obps 706 kbps 1} B B144 kemz |0B queued ilJ packets queusd 2w Neaghbor Entries: | 8192
B Radus DR #®<popos-1037>  PPPE ServerBinding 1500 7633 kbps E25kbps B4 5 Obps  E25kbps O 5 7 T e T
% Taok DR s#<pppoe-1267>  PPPoE Server Binding 1500 B74.0 kbps B1.2kbps 57 5 Obps  B1.2 kbps 1] K| - - —— Lt (D000
i DR ¢9<pppoe-1313:  PPFE ServerBinding 1500 5024 kbps 61.2kbps 42 5 Obps  61.2kbps 0 5 el LTIR. D
B Mew Terminal DR 4#<pppoe-1140:  PPPoE Server Binding 1500 Obgs El2kbps O 5 Obps  E1.2 kbps 0 5 cpul 56 30 ICHP Rate Limit |10
#5 Patiion DR ##<pppoe-131d>  PPPE ServerBinding 1500 (™ 612kbps 0 5 Obps  B1.2kbps O 5 [2dninBPPPoEServer] > cpud 51 3% 0
- Make Supout ||DF 42 <PPPoe119T>  PPPoE ServerBinding 1500 5022 kbpe BOE kbps 43 5 Obps GO kbps il 5 [adninfPPPoEServer] > interface monitor-traffic aggregate || E_D}'_]l :g 122 _g || [P Fast Path Active
L= DR ##<pppoe-1102> PPPoE Server B!nd!ng 1500 5458 kbos E0Ekbps 46 5 Obps  BOE kbps 1] 5 Ex-packets-per-second: 166 76% l 6 ﬁ ? 6 5 4 Fast Path Packets: | 245 948 027
& Manual 32 @B <pppoe-: Ei;> PPPoE gen«el g!n:!nn 1% = 1128 gi tﬁ sﬁ' g g EPS gi :x g g £x-bits-per-second: 2. 0Gbps 15 (1 selected)
- L popoe- »  PPPoE Server Binding 3 5 5 pE fp-rx-packets-per-second: 165 23€ Pl Fast Path Bytes: | 343.6 GIB
@ NewinBox DR ¢#<pppoe-1963> PPPGE ServerBinding 1500 £895 kbps S34kbps 58 5 Dbps  Sadkbps 0 5 ? Ep—Ex—hibs—ie:—secnnﬂ: 1976.5... e U ths CPU: [ ”
l Exit DR 4#<pppoe-1418>  PPPoE Server Binding 1500 B85, 7 kbpe 594 kbpz 56 5 Obps 594 kbps 0 5i rx-dropa-per-second: C [ |Pvé Fastirack Active
DR 4¢#<pppoe-169> PPPCE ServerBinding 1500 641.9kbps 594 kbps 54 5 Obps  S9dkbps O 5 EM-8EEOES-paE-second: 0 :
DR 4#<pppoe-1885> PPPCE ServerBinding 1500 616.1 kbps 534 kbps 52 5 Obps  S9dkbps 0 5 tx-packets-per-second: 164 734 IPvd Fasthiack: Packets: |0
DR o%<pppoe-1516> PPPeE Servei Binding 1500 B10.1 kbps 594 kbpe 52 5 Obps  S34kbpe 0 5 tx-bits-per-second: 1961.5... 1P Fastusck Byss: [0B
DR ##<popoe-2033>  PPPoE Server Binding 1500 594 4 kbps 594 kbps 50 3 Obps 534 kbps 0 5 fp-tx-packets-per-second: 165 236
DR ##<pppoe-1671:  PPPoE Server Binding 1500 534 9 kbps S34kbps 45 5 Obps 534 kbps o 5 fp-tx-bits-per-second: 1978.5...
DR 4#<pppoe-1677>  PPPoE Server Binding 1500 Obps 594 kbps 0 3 Obps 594 kbps 0 5 tx-drops-per-second: ] T CPU  |Usage = | =
DR ##<pppoe-1211:  PPPoE Server Binding 1500 0bps S94kbps O 5 Obps 594 kbps 1] 5 tx-quene-drops-per-second: o c\puﬂ- R B B i
DR ¢#¢pppoe-1688> PPPCE ServerBinding 1500 Obps S9dkbps 0 5 Obps  S9dkbps 0 5 tx-errors-per-second: 0 = 0 1008
DR ¢#<pppoe-184d> PPPCE ServerBinding 1500 Obps S3dkbps 0 5 Obps  S94kbps O 5 E- [0 quitiD dumpiC-z pause] e 70l
DR e%<pppoe130%> PPPCE Server Binding 1500 Obgps S94kbps 0 5 Obps  S94kbps 0 5 T 0 15|
DR @#<popoe-1817:  PPFoE Server Binding 1500 0bos S94kbps O ] Obps 534 kbps 0 bl metworking o EIIS I
DR ¢#<pppoe-123%>  PPPoE Server Binding 1500 741 5 kbps S88kbps 62 5 Obps  588kbps 0 5 ey 0 05|
DR ##<pppoe-1678>  PPPoE Server Binding 1500 E82E kbps 582kbps 57 5 Obps 5232 kbps 0 5 management 0 00
DR 4#%<pppoe-1507> PPPCE ServerBinding 1500 635.6 kbps 588kbps 53 5 Obps  588kbps 0 H g .
DR ¢#¢pppoe-1610>  PPPCE ServerBinding 1500 541.4 kbps 588kbps 46 5 Obps  S88kbps 0 5 (=153
DR 4%<pppoe1852 PPPCE ServerBinding 1500 4825 kbps 588 kbpe 41 5 Obps  S8kbpe 0 5 :
DR ¢®<pppoe-1656> PPPCE ServerBinding 150D Obps Sa8kbps 0 5 Obps  SaBkbps 0 5 Hbeo Wi lsibo: Ethemet | EolP Turnel | IP Turnel GRE Tunnel VLAN | VARP | Bonding  LTE
DR ##<pppoe-1916:  PPPoE Server Binding 1500 0 bes S88kbps O 3 Obps 588 kbps 0 5 o i | 1 |T | PowerCpcle [Fnd
DR ##<pppoe-1407>  PPPoE ServerBinding 1500 73,2 kbps 58.2kbps 62 5 Obps  582kbps 0 5 r - : v : ; - ;
DR ¢#<pppoe-1429> PPPCE ServerBinding 1500 687.6 kbps 58.2kbps 58 5 Obps  582kbps O 5 | (Mame s |Tpe  |MTU  |Act. [L2ZMTU |Tx R TuPackeilp/s)  |RuPacketip/s) [FPTx |FP R [Ad
DR 4¢#<pppoe-1570>  PPPCE ServerBinding 1500 6526 kbps 582kbps 55 5 Obps  S82kbps O 5 R erethe  Ethemet 1550 1550 1592 3307 Mbgps 3234 Mbps 27 365 323.2 Mbps 327.7 Mbgs |
DR ¢®cpppoe-1814>  PPPoE ServerBinding 1500 Dbpe S82kbpe O 5 Obps  56.2 kbpe 0 5 R rether2  Ethemet 1550 1550 1592 334.0Mbps  353.5Mbes 27 652 29375 3323 Mops: 51,6 Mbgs
DR 4®<popoe-1545:  PPPCE Server Binding 1500 Obps S82kbps 0 5 Obps  58.2kbps 1] 5 aretherd  Ethernet 1500 1800 1582 0bps 0bps a 0 0 bpz Obps
DR 4®<popoe-1872:  PPPoE Server Binding 1500 Obps S82kbps 0 5 Obps  58.2 kbps 0 5 #ivetherd  Ethemet 1500 1500 1582 Obps Obps a 0 0 bpz Obps
DR 4¢#<pppoe-1142>  PPPoE Server Binding 1500 Obgs S00kbps 0 4 Obps  S00kbps 0 4 divetherS  Ethemet 1500 1500 1592 Obps Obps 0 0 0bps Obps
DR ¢®<pppoe-1325> PPPCE Server Binding 1500 723.0 kg 130kbps 61 4 Dbps  430kbps 0 4 R evetheis  Ethemet 1550 1550 1592 330.8Mbps 3291 Mbps 7 38 27 359 327.8 Mbps 326.1 Mbps
DR ¢5¢pppoe-1330>  PPPCE ServerBinding 1500 85,3 ke 190kbps 58 4 Dbps  490kbps 0 1 R vethei7  Ethemet 1550 1550 1592  3305Mbps 3291 Mbps: 7 324 27 359 327.8 Mbps 326.0 Mbgss
DR 4$<pppoe-1252  PPPoE ServerBinding 1500 666.3 kbpe 490kbpe 58 4 Obps  49.0kbps 0 4 “retherd  Ethemet 1500 1500 1532 0bps Obps 0 0 0bps Obps
DR #®<popoe-1161>  PPPE ServerBinding 1500 580.2 kbps 430kbps 49 4 Obps  490kbps 0 4 #ivetherd  Ethemet 1500 1500 1592 Obps Obps 0 0 0bps Obes
DR #%<pppos-1258>  PPPcE ServerBinding 1500 576.0 kbps 490kbps 48 4 Obps  49.0kbps [1] 4 #iretherl0 Ethemet 1500 1800 1592 Obps Obps 0 [ 0bpe Obps
DR 4#<pppoe-1195> PPPCE Server Binding 1500 Obps 130kbps D 4 Dbps  430kbps 0 s R esetherll Ethemet 1550 1550 1592  3278Mbps  325.8Mbps 27109 27089 323.8 Mbps 3221 Mbpe ||
DR ¢#<pppoe-1163> mBORaE. faniaBind: == FET-TH— 485 kbps 54 4 Obps  485kbps 0 4 R vether2 Ethemet 1550 1550 1592 327.7Mbps  325.8Mbps 27 068 27 087 3236 Mbps 321.9Meps |
5 = L aleathedd Frhemat 15001500 1592 1 bey 1 be n ; n 0 bk 0 b
on sospee |21 Bae 2 L e f3Wee 2 g O I "
144 Rems out of 6157 (1 13 ibems out of G157 (1 selected)
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@ =dmin@10.10.100.1 (PPPoEServer) - WinBox v6.43.2 on RE1100AH:d (arm -

Session  Settings Dashhoard

= -
Ko || e Sale Mode Seesion:[10.10.100.1 94'{;_ PU34% B (5
A Quick Set
[ Interfaces Interface | PPPCE Servers Secrets Profiles  Active Connections  L2TP Secrets Simple Queues | Interface Queves  Queue Tiee  Hueue Types
T [Tab] Completes the command/word. If the
25 Bridoe dhv|| = (= ||  PPPScanner || PPTF Server || SSTF Server || L2TP Server | DVPN Server | PPPoE Scan &= 5| | | | 00 Reset Counters || 00 Reset All Counters a second [Tab] gives possible oped
=2 PR Mame Type Actusl MTU L2 MTU | Tx Rx T Packet [p/s] Rx Pack v # Mame Target Upload Max Limt | Download Max Limit| | Upload dwg. B...  |Download Awg.... © | Total b+ Mowe wp to basze level
== Switch DR ébcpppoe5ddd>  PPPoE Server Binding 1500 10.5 Mbps 50.4 kbps 590 o ||[|5. D 8 <pppoe-.. <pppoesd... M 35M 45.9 kbps 10.9 Mbps - Move up one level
o2 Mesh DR ¢cpppos6051>  PPPoE Server Binding 1500 105 Mbps 446 kbps 583 6. D & <pppoe-. <ppposi2.. M 35M 51.6 kips 10.9 Mbps onmand Ust command at the base Level
DR ¢cpppos36d>  PPPoE Server Binding 1500 105 Mbps 74.1 kbps 583 6. D & <pppoe-.. <ppposi2.. I5M 35M 631 kips 10.9 Mbps i in@PFPOESErver] >
s 1P I |||DR ¢ <pppoe-6061-1> PPPOE Server Binding 1500 105 Mbps 337 kbps 883 5. D <pppos-.. <pppos57. M = 48.8 kbps 10,9 Mbps I ——
% Roving . |||DR  ¢b<pppoe5550y  PPPOE Server Binding 1500 105 Mbps 50.4 kbps 883 5. D @ <pppos-.. <ppposl.. M = 545 kbps 10,9 Mbps i inBPFPOEServer] > incerfac .
< DR ¢bcpppoe103>  PPPoE Server Binding 1500 105 Mbps 59.2 kbps 883 5. D <pppos-.. <pppos8.. M = 83.2 kips 10,9 Mbps I¥-packers-per-sscond: 3 7 5 3 u E '
50 System I H|oR @ <pppos6027>  PPPGE Server Binding 1500 105 Mbps 59.8 kbps B89 5. D {8 <pppoe-.. <pppoeSH.. 35M 35M 51.6 kbps 10.9Mbps £x-bits-per-second:
Y DR ¢b<pppoe5166>  PPPoE Server Binding 1500 105 Mbps 488 kbps 067 4. D @<pppoe-. <pppos5d. 35 5 48.8 kbps 10.9 Mbps fp-rx-packets-per-second:
DR %b<pppos5083  PPPoE Server Binding 1500 105 Mbps 59.2 khps B85 5. D {8 <pppoe-.. <pppoe5d.. 35M 35M 28.7 kbps 10.9 Mbps fp-rxbits-per-second: 4 - .El th b=
[Z] Files DR 4b<pppos-G126>  PPPoE Server Binding 1500 105 Mbps B0.4 kbps 804 4. D £ <pppoe-.. <pppoeST.. 35M I5M 57.4 kbps 10.8 Mbps rx-drops-per-second: .
lag DR &b <pppos0Td>  PPPoE Server Binding 1500 105 Mbps 120 kbps 884 6. D & <pppoe-.. <pppos51. 35 M 45.9kbps 10.8 Mbps f¥-grrors-per-second: o
—— DR &b <pppos536T>  PPPoE Server Binding 1500 105 Mbps 244 kbps 884 4. D @<pppoe-. <pppos53. 35 M 48.8kbps 10.8 Mbps tx-packets-per-sscond: &7 0o
M Radius DR ¢ <pppos6034>  PPRE Server Binding 1500 105 Mbps 7.0 kbps ] 4. D @<pppos-. <ppposS6.. 35 35M 45.9 kbps 108 Mbps tx-bits-per-second: 1028.4
S Tools I [||DR @0 <pppos605S>  PPPOE Server Binding 1500 105 Mbps 35.9 kbps 883 6. D 8 <pppoe-.. <pppoe52.. I5M M 25,8 kbps 106 Mbps fp-tx-packets-per-second: 248 873
: DR @b cppposfaZey  PPRoE Server Binding 1500 10.4 Mbps 337 kbps 852 5. D & <pppoe-. <pppoe5. 36 k] 26.8 kips 10.8 Mbps fp-tx-bits-per-second:  Z.8Ghps
| M Terminal DR 4#<pppoe870>  PPPoE Server Binding 1500 10.4 Mbps 106.5 kbps 381 F. D 8 <pppoe-.. <pppoeB7. . 35M 36 £8.9 kbps 10.8 Mbps tx-drops-per-second: o
#2 Paition DR &®<pppoe-129>  PPPoE Server Binding 1500 10.4 Mbps 49.4 khps 881 6. D 8 <pppoe-.. {pppoeBd . 3EM 35M 57.4 kbps 10.8 Mbps X queue- drops-per-secon 4 167 203
DR @®<pppos5413> PPPoE Server Binding 1500 10.4 Mbps 95.7 kbps a79 E.. D £ <pppoe-.. <pppoe-El.. 35M 35m4 B0.3 kbps 10.8Mbps tx-errors-per-second: 0
Ls MakeSupouttt 1 pp 46 ¢pppos5338y  PPPE Server Binding 1500 10.4 Mbps 638 kbps 79 5. D 8 <pppoe-.. ¢pppoefl... 35M M 54.5 kbps 108 Mbps - [0 quit|D dump|Coz pause]
9 Manual DR @®<ppposE118> PPPoE Server Binding 1500 10.4 Mbps 82.9kbps a78 4. D 8 <pppoe-.. <pppoe-El.. 35M 354 45.9 kbps 10.8 Mbps
&-’ New WinB o DR @®<pppoe-5357> PPPoE Server Binding 1500 10.4 Mbps 47.8 kbps a78 4. D 8 <pppoe-.. <pppoe-El.. 35M 35m4 45.9 kbps 10.8Mbps | @E
DR @®<pppoe5700> PPPoE Server Binding 1500 10.4 Mbps 45.0 kbps 878 F.. D £ <pppoe-.. <pppoe-5l... 35M 35m4 54.5 kbps 10.8Mbps
Exit DR @®<pppos-6045r  PPPoE Server Binding 1500 10.4 Mbps 37.0kbps 878 E.. D £ <pppoe-.. {pppoe-52.. 35M 35m4 34.4 kbps 10.8 Mbps I:H_I Ll:lad ﬁ';] |
DR «®<ppposE107> PPPoE Server Binding 1500 10.4 Mbps 35.5 kbps 878 E. D £ <pppoe-.. <pppoe-5l.. 35M 35k 45.9 kbps 10.7 Mbps = =
DR 46 cpppoc6089,  PPPE Server Binding 1500 10.3 Mbps B65.2 kbps a73 5. D R <pppoe-.. <pppocEl.. M 35M 45.9kbps 107Mes | ol 97 ux bk v
DR ¢®<pppoe-5330> PPPoE Server Binding 1480 10.3 Mbps 225 kbps 1720 4. D 8 <pppoe-.. <pppoe-52.. 35M 35k E3.1 kbps 10.7 Mbps 1 g
DR «®<pppoeb276> PPPoE Server Binding 1500 10.3 Mbps 53.8 kbps a71 F.. D £ <pppoe-.. <pppoe-S.. 35M 35k 43.0 kbps 10.7 Mbpz I:I:l_J1 52 88 g
DR «®<pppoe5838> PPPoE Server Binding 1500 10.3 Mbps 0 bps a70 4. D 8 <pppoe-.. <pppoe-59.. 35M 35k 48.8 kbps 10.7 Mbpz ?? g
DR «®<pppoeb282> PPPoE Server Binding 1500 10.3 Mbps 276 kbps a70 4. 0 8 <pppoe-.. <pppoe-59.. 35M 35k 51.6 kbps 10.7 Mbps EWE EE a e
DR «®<pppoe6037> PPPoE Server Binding 1500 10.3 Mbps 33.7 kbps 968 5. [ 8 <pppoe-.. <pppoe-53.. 35M 35k 459 kbps 10.7 Mbps
DR «®<pppoeb363> PPPoE Server Binding 1500 10.3 Mbps 225 kbps 968 4. 0 8 <pppoe-.. <pppoe-53.. 35M 35k 54.5 kbps 10.7 Mbps I:I:I_.IS 53
DR «®<pppoeb817> PPPoE Server Binding 1500 10.3 Mbps 120.9 kbps 967 5. [ 8 <pppoe-.. <pppoe-54... 35M 35k 0.3 kbps 10.7 Mbps
DR «®<pppoeb735: PPPoE Server Binding 1500 10.3 Mbps 47.8 kbps 967 5. D <pppoe-... <pppoe-B0.. 35M 35k 34.4 kbps 10.7 Mbps ‘ |
DR «®<pppoeb324> PPPoE Server Binding 1500 10.2 Mbps BE.9 kbps 964 4. D <pppoe-... <pppoe-5E... 35M 35k 31.5 kbps 10.7 Mbps
DR 4®<pppoe-G303>  PPPoE Server Binding 1500 10.2 Mbps 557 kbps 364 4. D <pppoe-... <pppoe-58.. 35M 35t 54.5 kbps 10,6 Mbps
DR 4®<pppoe-G388>  PPPoE Server Binding 1500 10.2 Mbps 33.7 kbps 364 4. D <pppoe-... <pppoe-58.. 35M 35t 1.6 kbps 10,6 Mbps P [tatal = o
DR 4®<pppoe-BB36>  PPPoE Server Binding 1500 10.2 Mbps 43.4 kbps 863 5. D <pppoe-... <pppoe-54... 35M 35t 7.4 kbps 10,6 Mbps =
DR 4t<pppoe-B028:  PPPoE Server Binding 1500 10.2 Mbps 59.2 kbps 863 4. D <pppoe-... <pppoe-52.. 35M 35t 74.6 kbps 10,6 Mbps Name |:P|_| U$a¥
DR 4t<pppoe-B853:  PPPoE Server Binding 1500 10.2 Mbps 23E kbps 863 4. D <pppoe-... <pppoe-56... 35M 35t 7.4 kbps 10,6 Mbps
DR #bcpppoe5789:  PPPoE Server Binding 1500 10.2 Mbps 47 Bkbps 963 4. D <pppoe-... <pppoe-S7... 35 35 43.0 kbps 106Mbes bt 956
DR 4t<pppoe-B372:  PPPoE Server Binding 1500 10.2 Mbps 35.9 kbps 361 4. D <pppoe-... <pppoe-B1... 35M 35t 48.8 kbps 10,6 Mbps -
DR 4t<pppoe-B0E7>  PPPoE Server Binding 1500 10.1 Mbps 24.7 kbps 857 4. D <pppoe-... <pppoe-52.. 35M 35t 60.3 kbps 10,6 Mbps gueuing 595
DR 4t<pppoe-G787:  PPPoE Server Binding 1500 10.1 Mbps 433 kbps 857 4. D <pppoe-... <pppoe-59.. 35M 35t 7.4 kbps 10,6 Mbps -
DR ébcpppoe5373>  PPPoE Server Binding 1500 10.1 Mbps BE.7 kbps 855 5. D {3 <pppoe-.. ¢pppoe5d.. 35M 35M 37.3 kbps 10.6 Mbps nelwo[kmg 231
DR ébcpppoe5631>  PPPoE Server Binding 1500 10.1 Mbps 736 kbps 853 4. D £ <pppoe-.. <pppoe53.. 35M 35M 40.2 kbps 10.6 Mbps
DR  4®cpppoe-5587>  PPPE Server Binding 1500 10.1 Mbps 78.5 kbps 852 5. D 8 <pppoe-.. <pppoe5d.. M 36 54.5 kbps 10.5 Mbps elherhet ?_r'
DR &bepppos5623  PPPoE Server Binding 1500 10.1 Mbps 41.5 kbps 052 4. D £ <pppoe-.. <pppoeS3.. 35M M 57.4 kbps 10.5 Mbps
DR 4#<pppoeS677>  PPPCE Server Binding 1500 10.1 Mbps B1.7 kbps 851 4. D £ <pppoe-.. <pppoe-55... 35M 35K 68.9 kbps 10.5 Mbps managemenl 2.3
DR 4b<pppos5d57>  PPPoE Server Binding 1500 10.1 Mbps B6.9 khps 850 4. D £ <pppoe-.. <pppoeST.. 35M 35M 631 kbps 105Mbps .
DR 4#<pppoe5991>  PPPoE Server Binding 1500 101 Mbps 788 kbps 850 4. D £3<pppoe-.. <pppos-54 . I5M 35K 51.5 kbps 105 Mbps winbax 1.1
DR 4b<pppos5007>  PPPoE Server Binding 1500 10.0 Mbps 48.3 khps 548 4. D £ <pppoe-.. <pppoeST.. 35M 35M 51.6 kbps 10.5 Mbps -
DR ¢b<pppoe5953>  PPPOE Server Binding 1500 10.0 Mbps B7.5 khps 846 5. D {8 <pppoe-.. <pppoe5d.. 35M 35M 54.5 kbps 10,5 Mbps unclassified 0.8
DR 4b<pppos5703>  PPPoE Server Binding 1500 10.0 Mbps 47.3 khps 845 4. D £ <pppoe-.. <pppoeEl . 35M I5M 7.3 kbps 10.5 Mbps
DR 4b<pppos5d3d  PPPoE Server Binding 1500 10.0 Mbps 12.3 khps 843 4. D £ <pppoe-.. <pppoeG0.. 35M I5M 45,9 kbps 104mbps PPP 07
- - Server Rindina ne-  <nnnne-Ril 3R ]
R ot ] Yo e B 2 [+l D 2 i - Pt e frewal 02
P . » - o ~—
E144 items out of B157 [1 selected) E 1 4 4 I E144 items [1 sele E -I 4 4 Ed 0 packets queued DlUlI|Ing 01
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adrnin@100.64,55,223 (PPPoEServer) - WinBox v6.43.2 on CCR1036-12G-48 (tile)
ssion Settings  Dashboard

[[ o] | sefeMode | Session 1006455223

CPU |Load .. %

'
— cpud 90
Aa Quick Set
[ Interfaces Interface | PPPoE Servers Secrets  Profiles  Active Connections  L2TP Secrets cPU4 EE Interface List  EH ‘ ‘ ‘ ‘
T : — Nerd a0 Ry TxPa.. RuPa. FPTy FP Ry ‘
24 Bidge +|[=] [#][= 7| | PPP Scanner || PPTP Sarver || 55TP Sarver || L2TP Sewer || 0VPN Sewver || PPPoE Scan | cp al [7] [P : ‘ :
8 = S e T o o2 2 2L AT G902Mbps 78052 752% 9291Mbps  G902Mbps
“15 Mesh DR  ¢&<pppoe-29683: PPPoE Server Binding 1480 1619.8 kbpz B8kbps 1. stherl Ethermnet
s + | ||DR ¢cpppoe2402>  PPROE Server Binding 1480 15835 kbps  5.9kbps 1. | A | cpu2d 15 ez Ftheme: 9819 MbDS 9503 MbDS 62430 B0264 9819 MbDS 9503 MbDS
DR b¢pppoe-2228>  PPPGE Server Bind 1480 15537 kbps  119kbps 1.~ sherd  Ethemnet
Rl e || m e 1613.8 kbps 9.8kbps cpu30 14 3% G B311Mbps  8333Mbps 78213 75447 9311 Mbps 8333 Mbps
DR ¢b<pppoe-2324>  PPPoE Server Binding 1480 15497 kbps 5 9kbps 1 1 15497 kbps 5.9 kbps 132 shers  Ethernet
; Sheten "B oR ebcomoedsn  PPRGE Server Binding 1480 15461 kbps  B7Kbps 1. 1 15461 kbps 8.7 kbps 132 WHSE 1 1? it mvens D19.2Mbps  9482Mbps 51680 80088 E15.2Mbps  948.2Mbps
Queues DR  ¢#<pppoe-386> PPPoE Server Binding 1480 1544 E kbps 4.0kbps 1. 0 15445 kbps 4.0 kbps 132 1L sther? Ethermet
[ Files DR  ¢&<pppoe-1670> PPPoE Server Binding 1480 1544.0 kbps B8kbps 1. 1 1544.0 kbps 5.8 kbps 132 m _I B 5 stherf Ethernet 9255 Mbps 390.7 Mbps 7? ?51 ?5 233 92&5 Mbps 89&7 Mbps
DR ¢&<pppoe-1548> PPPoE Server Binding 1480 15389 kbps 8.7 kbps 1... 0 15389 kbps 5.7 kbps 131 cpu stherd Ethernet
|| Log DR 4&<pppoe1532>  PPPoE Server Binding 1430 15395kbps  G8kbps 1. D 15385 kbps 5.8 kbps 17 cpuT3 3 sherll Ethemet 9297 MbDS 9528 MbDS 78101 80477 9297 MbDS 9528 Mbps
DR ¢&<pppoe-1928>  PPPoE Server Binding 1480 15381 kbps Obps 1. 0 1538.1 kbps Obps kil stherll Ethernet
i DR 4b<pppoe-1252>  PPPoE Server Binding 1480 1534 9kbps 11 4kbps 1 1 15349 kbps 11.4 kbps 13 16 q #hen2  Ethemet 30,0 MbIJS 8905 MbDS 78128 75636 330.0Mbos  835.5Mbos
)@ Toals ¥ DR 4®<pppoe-868>  PPPoE Server Binding 1480 1534.3 kbps 44kbps 1. O 1534.3 kbps 4.4 kbps 13 :pu #pl Ethernet 327 4 Mb 950 7 Mb 7? SUS 80 29[
] Hew Teminl DR & <pppoe280%  PPPoE Server Binding 1480 1532 7 kbps Obps 1. O 15327 kbps Obps 12 cpul 2 42 Ethemet 4 MDps .{ Mbps 8 5 U 6 40
= DR  ¢&<pppoe-492> PPPoE Server Binding 1480 15326 kbps 211 kbps 1. 2 1532.6 kbps 21.1 kbps 13 4p3 Ethermnet
LD DR ¢®<pppoe-2525> PPPoE Server Binding 1480 1531.8kbps B3kbps 1. 1 1531.8 kips 5.9 kbps 131 l:pu25 2 o T0I9(1 selec 928.7 Mbps 896.0 Mbps 78016 75681
2 Panit DR ¢b<pppoe-1852>  PPPoE Server Binding 1480 1529.2kbps 57kbps 1. O 1529.2 kbps 5.7 kbps 130 —_— ; " l 0 0 Gb
'_' M:::;upoul i DR 4&<pppoe-843>  PPPoE Server Binding 1480 1524.6kbps 117 kbps 1. 1 1524.8 kbps 11.7 kbps 130 Cpqu 2 ma Mm %1.“ Mm g 78446 BD 321 L] p S
L : DR 4b<pppoe-7B57>  PPPoE Server Binding 1480 1521 4kbps  7.9Kbps 1 1 1521 4 kbps 79 khps 130
& Manual DR 4#<pppoe-E172:  PPPoE Server Binding 1480 15208 kbps 4 7kbps 1 0 15208 kbps 47 kbps 130 cpu32 2 930 5 Mbps 8971 Mbps 78 175 75 7SE 8 5 0 6 4 U
® Mow Wik DR #®<pppoe-1844:  PPPoE Server Binding 1480 16177 kbps B7kbps1.. O 1517.7 kbps 5.7 kbps 124 4 |Load [ TIRQ (=) jeien ey 7 )
R DR ¢bcpppos-2811>  PPPCE Server Binding 1480 15166 kbps  18.0kbps 1. 2 15156 kbps 16.0 kbps 123 cpud 2 90 9 0[] o
B Exi DR ¢&<pppoe-2280>  PPPoE Server Binding 1480 1513.8 kbps Obps 1. 0 15138 kbps Dbps 123 Ul 1 59 1 0 XoDLLTDEr SR Con:
DR ¢b<pppos-2335>  PPPoE Server Binding 1480 1511.3kbps BOkbps 1. 1 15113 kbps B.0 kbps 123 cp Ell 4 0 fosta packatsrmer-second: l EI e U th 8
DR ¢b<pppoe-266>  PPPoE Server Binding 1480 15095kbps 11.8kbps 1. 1 15095 kbps 11.5 kbps 129 CDL.I3 1 22 22 i fp""‘“‘s‘p“‘samndj
DR @b<pppoe-2490:  PPPoE Server Binding 1480 15087 kbps Obps 1. O 1508.7 kbps Obps 129 15 2 0 “"'d“PS‘P“‘SEW”d: &
DR 4b<pppoe-1342>  PPPoE Server Binding 1480 1507 8kbps  115kbps 1 1 1507.8 kbps 11.5 khps 129 cpub 1 14 3 o (e “'“E“;'SWPSEPEI'SEWHS' 43 04
DR ##<pppoe-2111>  PPPoE Server Binding 1430 1507 Gkbps G akbps 1. 1 1607.2 kbps 5.9 kbps 129 1 2 0 ||{F- [Q muitlD dunp|C-z pause|down]
DR  #®#<pppoe-1508: PPPoE Server Binding 1480 1507.8 kbps 5.7 kbps 1. 0 1507.8 kbps 5.7 kbps 129 l:pu? 1 7 1 0
DR  «&<pppoe-1613> PPPoE Server Binding 1480 1507.8 kbpz 5.7 kbps 1. 0 1507.8 kbps 5.7 kbps 129 5 5 o
DR  «&<pppoe-1214> PPPoE Server Binding 1480 15037 kbps  11.Ekbps 1. 1 1803.7 kbps 11.6 kbps 128 CP'ﬂ 1 1 3 3 0 s T
DR b <pppoe-15705  PPPoE Server Binding 1480 15021 kbps  G7kbps 1. O 15021 kbps 5.7 kbps 128 12 1 3 1 a Upime: [05.47.38 |
DR ¢b¢pppoe-850>  FPPoE Server Binding 1480 15021 kbps Obps 1. O 15021 kbps Obps 128 cpu 2 2 0 o
DR 4b<pppoe-2370>  PPPoE Server Binding 1480 1501 9 kbps Obps 1 i 1501 9 kbps 0 bps 128 cpul3 1 2 2 i Free Memory: [14.7 Gig |
DR 4b¢pppoeAl2s  PPPoE Server Binding 1480 14999kbps B4 kbps 1 1 14999 kbps 8.4 kbps 128 2 2 0 -
DR %¢pppoc5938>  PPPoE Server Binding 1480 1436.8kbps  91kbps 1. 1 14968 kbps 3.1 kbps 128 cpuld 1 : 0 0 Total Memory: [16.3 G
DR  @&#<pppoe-1525: PPPoE Server Binding 1480 14963 kbps  11.5kbps 1. 1 1496.3 kbps 11.5 kbps 128 2 2 o
DR &<pppoe-1452,  PRBGE Server Bindina MBQ . . 14%3kbps  57kbps 1. O 1496.3 kbps 5.7 kbps 128 cpul? 1 1 0 0 CPU: [tlegs.
DR 4&<pppoe-1715 3kbps Obps 1. 0 1496.3 kbps Obps 128 1 1 0 .
DR & <pppos 6431 32[.]2 ItEI'I'IE Ul‘ ﬂf 33:” H Okbps  124kbps 1. 1 14960 kbps 12.4 kbps 128 Cpu'l 9 1 1 i i CPLU Court:
32002 tems out of 320 cpu28 1 1 ; g CPU Frequency: [1200 MHz
- 1 1 0 CPU Load: [3%
cpuZ a 1 1 0
cpub 1] : L D Fiee HOD Space: |985.6 M
=] 1 i i ,————|
e et e | NETE 218 100 many routes ko show them all cpul0 0 oo o TaH0D e 12411
' 3 y cpulb 0 0 0 0 7
= H # f D t h.dlj f |t 3 Architecture Mame: | tile -
(=1 V15T € Fieage speciy mote specifc Dst, Addiess hiter, = 1= o2 . =
Dist. Address |:‘ D ¥ Filter 1 1 1 et SIS o
|Dsl. Address /| Gateway |Distance  |Routing Mark | Pref. Source | \' l:pu21 I:I g g g el M
Th | tes Lo show them all. Build Time: [Sep/18/2018 12:12:48
A e o o cpuz3 0 o 0 o i T Se0/16/2016 121246
muzg |:| g g g Factony Software: Lﬁiﬁj
Fr "1 Iq‘l I-l
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Carrier-Grade NAT (CGNAT) or NAT444
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. I
A prc1o018
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T 172,16.0.0/12
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Carrier-Grade NAT (CGNAT) or NAT444
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Carrier-Grade NAT (CGNAT) or NAT444

[admin@rackl_bi1s 458] fip firewall nat> print
Flags: X - disabled, I - inwvalid, D - dynamic

g

158

11

12

13

14

15

chain=srcnat actlon=jump Jump-target=xxx src-address=186.64.1.1-1868.64.1.6 log=no log-prefix-=
chailn=xxx actlion=Jump jump-target=xxx-8 src-address=188.64.1.1-186.64.1.2 log=no log-prefix=
chain=xxx actlion=jump Jump-target=xxx-1 src-address=188.64.1.3-188.

chaln=xx actlon=jump Jump-target=xxx-2 src-address=188.64.1.5-188.

chaln=xxx-8

chaln=xxx-8

chaln=xxx-8

chaln=xxx-8

chain=xxx-1

chaln=xxx-1

chaln=xxx-1

chailn=xxx-1

chaln=xxx-2

chaln=x=x-2

chaln=xxx-2

chaln=xxx-2

action=src-nat to-addresses=2.2.2.2 to-ports=2086-2899

action=src-nat

action=src-nat

action=src-nat

action=src-nat

action=src-nat

action=src-nat

action=src-nat

action=src-nat

action=src-nat

action=src-nat

action=src-nat
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to-addresses=2.
to-addresses=2.
to-addresses=2.
to-addresses=2.
to-addresses=2.
to-addresses=2.
to-addresses=2.
to-addresses=2.
to-addresses=2.
to-addresses=2.

to-addresses=2.
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2.

2,

2

to-ports=2688-25899
to-ports=2168-2199
to-ports=216868-2199
to-ports=22688-2299
to-ports=2268-2299
to-ports=2368-2399
to-ports=2308-2399
to-ports=2488-2499
to-ports=2468-2499
to-ports=2568-2599

to-ports=2508-2599

64.1.4 log=no log-prefix=

64.1.6 log=no log-prefix=

protocol=tcp
protocol=udp
protocol=tcp
protocol=udp
protocol=tcp
protocol=udp
protocol=tcp
protocol=udp
protocol=tcp
protocol=udp
protocol=tcp

protocol=udp

srC-address=189,

src-address=1848,

srCc-address=188.

srC-address=1809.

srC-address=188,

src-address=188,

srC-address=188,

srC-address=189,

src-address=189,

src-address=188,

srC-address=1809.

srC-address=189,

&4 .

4.

64 .

64 .

4.

64 .

64 .

&4 .

4.

64 .

64 .

&4 .

log=no
log=nro
log=no
log=no
log=no
log=no
log=no
log=nc
log=no
log=no
log=no

log=no

log-prefix=

log-prefix=

log-prefix=

log-prefix=

log-prefix=

log-prefix=

log-prefix=

log-prefix=

log-prefix=

log-prefix=

log-prefix=

log-prefix=
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Type and tricks

* network MTU MRU planning and package to prevent fragmentation

* Overall Performance Using Fast Path and Fast Track Increased Average 4X

* Large gain in delay times and packet losses

* Internet Traffic Only on Routers

* User peer Gigabit rate!

* FULL MTU Support and Overcoming MTU-related problems

* Change MSS is using on PPPoE Server! We may no longer need Change MSS.
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Warranty fast path for Interface Queue Queue Type ="Only-hardware-queue” .

Fast Path

Guarantee Interface Fast Path

Queue List

Simple Queues Interface Queues ‘ Queue Tree  Queue Types

hd

| Fince |
|Interface /| Queue Type Active Queue Type | Default Queue Type | ]
| <sstp-httkn>  no-queue ho-queue no-queue |
| TestLZTP  no-queue ho-queue no-queue
| br0 no-queue ho-queue ho-queue |
ether]  only-hardware-queue  only-hardware-gueue  only-hardware-queue |
cether2  onlyhardware-queue  onlyhardware-queve  only-hardware-queve
- etherd only-hardware-queue  only-hardware-queue  only-hardware-queue |
etherd only-hardware-queue  only-hardware-queue  only-hardware-queue
etherd only-hardware-queue  only-hardware-queue  only-hardware-queue
internet( no-queue no-queue no-queue
la0 no-queue ho-queue no-quele
efher! | no-gueue no-queue no-queue
siand only-hardware-queue  only-hardware-queue  wireless-default I
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Question & answer

Resources;

FastPath Overview (MuM Europe, 2016)
https://mum.mikrotik.com/presentations/EU16/presentation_2901_1456413105.pdf

FastPath Overview (MuM Ukranie, 2015)
https://mum.mikrotik.com/presentations/UA15/presentation_3077_1449654925.pdf

Linux Forwarding Stack Fastpath
https://netdevconf.org/1.2/slides/oct7/03_Linux_Forwarding_Stack_Fastpath.pdf

Open FastPath

https://openfastpath.org/wp-content/uploads/2018/01/OpenFastPath_Overview.pdf

MikroTik Wiki Fast Path

https://wiki.mikrotik.com/wiki/Manual:Fast_Path

MikroTik wiki Fast Track

https://wiki.mikrotik.com/wiki/Manual:|P/Fasttrack

MikroTik Newsletter #65

https://download2.mikrotik.com/news/news_65.pdf

Most underused MikroTik hardwareand software featuresOR“The path between fastpath andadvanced features”
https://mum.mikrotik.com/presentations/MX18/presentation_5286_1524556369.pdf

Janis-Megis New Product !

http://www.mikrotik.co.id/download/MOS-ID-2015/Introduction_Janis-Megis.pdf

Wiki MikroTik Scripting

https://wiki.mikrotik.com/wiki/Manual:Scripting

Interframe spacing

https://en.wikipedia.org/wiki/Interpacket_gap
https://www.embedded.com/design/operating-systems/4403058/Accelerating-network-packet-processing-in-Linux
https://www.embedded.com/design/programming-languages-and-tools/4425631/Using-fastpath-software-to-boost-performance-of-Linux-based-home-network-routers
http://netsecinfo.blogspot.com/2010/03/linux-based-fast-path-why-is-this.html
https://slideplayer.com/slide/9469203/

support@mikrotik.com
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https://mum.mikrotik.com/presentations/EU16/presentation_2901_1456413105.pdf
https://netdevconf.org/1.2/slides/oct7/03_Linux_Forwarding_Stack_Fastpath.pdf
https://openfastpath.org/wp-content/uploads/2018/01/OpenFastPath_Overview.pdf
https://wiki.mikrotik.com/wiki/Manual:Fast_Path
https://wiki.mikrotik.com/wiki/Manual:IP/Fasttrack
https://download2.mikrotik.com/news/news_65.pdf
http://www.mikrotik.co.id/download/MOS-ID-2015/Introduction_Janis-Megis.pdf
https://en.wikipedia.org/wiki/Interpacket_gap
https://www.embedded.com/design/operating-systems/4403058/Accelerating-network-packet-processing-in-Linux
https://www.embedded.com/design/programming-languages-and-tools/4425631/Using-fastpath-software-to-boost-performance-of-Linux-based-home-network-routers
http://netsecinfo.blogspot.com/2010/03/linux-based-fast-path-why-is-this.html
https://slideplayer.com/slide/9469203/
mailto:support@mikrotik.com
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