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RouterOS CHR

* RouterOS version tailored for running in virtual
environments

e Runs onVMware Workstation and ESXi,VirtualBox,
HyperV,KVM (H3C, ZTE) , XenServer, etc.

e Cloud services - Amazon,Azure and others

Confidential, All rights by 189¢csp,2017



Install RouterOS CHR

How to Install CHR

IRMAMARE EIEZHER, o UERRNEIMES R &R
*RAW disk image (.img file)

*VVMWare disk image (.vmdk file)

*Hyper-V disk image (.vhdx file)

*VirtualBox disk image (.vdi file)

LR LE

1. TEHHER

2. CIEREN

3. FAEHXMHEA S| SWE (HIDE)
4. BEEN
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Install RouterOS CHR

*ESX:
* Network: vmxnet3, E1000
* Disk: IDE, VMware paravirtual SCSI, LSI Logic SAS, LSI
Logic Parallel
*Hyper-V:
* Network: Network adapter, Legacy Network adapter
* Disk: IDE, SCSI
*Qemu/KVM:
* Network: Virtio, E1000, vmxnet3 (optional)
* Disk: IDE, Sata, Virtio
*Xen Project:
* Network: E1000, rtI8193, netfront
* Disk: IDE, Sata
*VirtualBox
* Network: E1000, rtI8193
* Disk: IDE, Sata, SCSI, SAS

Confidential, All rights by 189¢csp,2017
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CHR License ¥

N

System ID

Lewvel

Mext Renewal Ak:

Deadline At:

: |elr1ZPutu]

B |Free

[ ] Limited Upgrades

System ID

Mext Renewal Ak

Deadline Ak

Level:

\ \

VI A3

¢ |Blr1zRjubLd |

P1 |

: |Janf10j2016 21:59:59 |

: |Febf09/2016 21:59:59 |
[ ] Limited Upgrades

Generake New ID

Renew Licence

Renew Licence

System ID JJRouterOSTRRSHS, SIEAGTL, FICRIF

Account: | FguEgeld) deeyyt=taaiiys
EesenEal |************** | Stop
Level: |F‘1 ||$|
|dune

*  Winbox -> System -> License

e Renew License B\ B %15
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CHR License 1F & & 7k A (&

MikroTik

Welcome, User!

e https://www.mikrotik.com/client

o ZEffAccount)

EEECHRENER
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https://www.mikrotik.com/client

CHR License 1FE = BUH K AAE

User keys

Show entries Search
10
System 1D Issued Expires Level Transfer Action Status Note
aBCiGiu1dPL 2017-05-22 2017-07-21 P1-Perpetual (Trial) Upgrade I &
KEhU2TenLwF 2017-05-19 2017-07-18 P1-Perpetual (Trial) Upgrade _ '
ol _—

* Level F (Trial) FERIZEITARN

e System ID ERouterOStRIRID, IRIBIIDIKEIEEELETAIRouterOS
«  RiEUpgrade iHl AN R 9K ATZIN

*  NotePAHTIEEST
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CHR License 1t

User keys

Show entries

show eritrics Search

10

System ID Issued Expires Level Transfer Action
ZhZwdmtyPlO 2017-06-26 P1-Perpetual Transfer Upgrade
99B71WUDaRF 2017-06-12 --- P1-Perpetual Transfer Upgrade
OVDfc93WSNF 2017-06-21 P10-Perpetual Transfer Upgrade
yRtfsHULG5) 2016-10-10 P10-Perpetual Transfer Upgrade
Showing 1 to 4 of 4 entries

o  BiESLevel R E7R P*-Perpetual
e  System ID ZRouterOSHRIRID
o M Transfera] LUSHRIGERBLE EL (B RouterOS

TUAUR K ALE

Status Note
L 2]
-~ [
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CHR License 1FTUBUE K A E

EECERE FIER S SHEEERR
IEzUANE 30K B aEAIE#H—)KLicense,
HEId 60 KT ABATL & FfLicense, RN,

oo & HRim{gLicense 515, RN,

e SYENEZI

FREIHREIEEER, WS4 rmga{H =,
2| AR EEF#ThRANAIRouter OS
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* RouterOS CHR TEfZfar=4H#THY System ID, FHARZE
RNRL,, FESITEuR.

e RouterOS CHR H1T1FBEEVETE EEWLE%&ESystem ID
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W PRYERE  R-RELRFA)RE o

Mavigator ¥ | 4 ROS1_clone_nic | Actions v nTU "ﬂc ﬂDDRESS ; - ARP

4 Virtual Machines D Colling Stated | Summary | Momilor  Mamage  Relaled Objocls - iiﬂ:’;g . = =¥ = L I:: It: : :' ::

Pthrr1 1500 99:50:56:9 F i bled

etherd 15088 6:9F 4 1abled
1588 6:9F }:F7 enabled
1500 00:50:56:9F:B2:F5 enabled
15600 5 < 18:50 enabled
1588 :50:56:9 26 :FE enabled
1500 @ F:34:D9 enabled
1500 AB:50:56:9F:968:94 enabled

lo: JPBACK ,UP , ER_UP> mt 53E ist state UNKNOWN group default glen 1
link~/loopback 00:00 :00: rd 00: 0: 00:00
8,802 50 inet 127.0.0.1/8 ope host lo
" valid_lft forever preferred_Ift forever
inett 1,128 scope host
valid_1ft forever preferred_lft forever

2: ensle0: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 gdisc mg state UP group default glen 1060
linksether 00:50:56:9f:08:64 brd Ff:ff fE:FF:FF:FF

inet 10.2.2.9-24 brd 10. 255 scope global ensi60
valid_1ft forever preferred_Ift forever
inetb feB0::250:56ff :fe9f :86d-641 scope link
valid_1ft forever preferred_Ift forever
: enslel: {BHBHDCﬁST.HULTICﬁET) mtu 1500 gdisc noop state DOWN group default glen 1000
linksether 00:50: 9f :5a:37 brd FRFFFREPfP PP
4: ensleZ: \BHUHDCﬁST MULTICAST> mtu 1500 gdisc noop state DOUN group default glen 1000

linksether 00:5 fO brd Fiff:ff:£F
H \BHBHDCHST HULT]CH I> mtu qdisc noop state DOWN group default glen 1000
(connactad, in ther 00:50 :fb brd fiff

BROADCAST,MULTICAST> mtu DOWN group default glen 1000
ether 00:50:56:9f :db:f7 brd fiff
<BROADCAST ,MULTICAST> mtu 1500 gdisc noop state DOWN group default glen 1000
ther 00:50:56 brd £f:ff:f f:f
‘BROADCAST mtu 1500 qdisc noop state DOWN group default glen 1000
brd f:f ffff
mtu qdisc nuup Stth DOWN group default glen 1000
:fe brd of
{connected 1H 256: <BROADCAST, HULTICHDT) mtu 1500 qdlsc noop state DOUN group default glen 1000
linksether 00 56:9f:34:d49 brd ff FEPfff i ff
257 ; 0 gdisc noop state DOUN group default glen 1000
linksether 00:50:56:91:98:94 brd Ff:ff:FEFF:FP 0P
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Router0S 4 i AN AN S FESR-I0V, A
unknown device

Ja BERRAS AT BE e L SCHF

@ B X
pi3: R g
EERIN SRR PCIPCle 82
# DEVICE v NAME
Bl EiE B 1b:@0. Intel Corporation unknoun device (rev: 1)
#®E pa/Pae B . R 1 13:808. UNuare UHXNET3 Ethernet Contro...
B, EEEE R HIE PCIPCle 5 2 Bb:00.8 UMuare UNMXNET3 Ethernet Contro.
3 B3:00. UHMuware UMXNET3 Ethernet Contro.
|UUDU:U4: 10.4 | Intel Corporation 82599 Ethernet Contraller Virtual Function j 4 B0:18 UHware PC1 Express Root Port (
0000:04:10,0 | Intel Corporation 82599 Ethernet Controller :v:lrtual Function 5 @@:18. UMuare PCI1 Express Root Port
0000:04:10.2 | Intel Corporation 82599 Ethernet Controller Virtual Function 6 BB:18. UMuare PCI Express Root Port
40000:04:10.6 | Intel Corporation 82599 Ethernet Controller Virtual Function 7 B@:18. UHuare PCI Express Root Port
~|0000:04:11.0 | Intel Corporation 32599 Ethernet Controller Virtual Function 8 @B:18. UNuare PCI Express Root Port
0000:04:11.2 | Intel Corporation 82599 Ethernet Controller Virtual Function f
0000:04:11.4 | Intel Corporation 82599 Ethernet Controller Virtual Function 4 4y e YHuare ECI Express Root Fort
D000:04:11,6 | Intel Corporation 82593 Ethernet Controller Virtual Function 06:18.1 UMware PCI Express Root Port
s a3 PCL B ENF A =T a@:18. UMuare PCI Express Root Port
TS EBEIEEAETERAFR ee:17? UMuare PCI Express Root Port

e@:17.
e@:17.
e@:17.
e@:17.
e@:17.
a@:17.
e@:17.
B8:16.

UMuware PCI Express Root Port
UMuware PCI Express Root Port
UMuware PCI Express Root Port
UMuware PCI Express Root Port
UMuware PCI Express Root Port
UMuware PCI Express Root Port
UMuware PCI Express Root Port
UMuware PCI Express Root Port
BA:16. UMuware PCI Express Root Port

o2 rRrNWLAACTNESRFNWANOEIE OO ®@

Ba:16. UMuware PCI Express Root PFort
=F—¥ | 'F—‘r'fil BUH | —— [Q quitID dumpldounl




H3C

Throughput by Frame Size ¥S Theoretical Max

Mote: Jitter measurements are only available when the test is run in the "Jitter’ mode or "Latency_Jitter” mode.

Latency by Frame size at Throughput

Jitter by Frame size at Throughput
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Frame Size
B Throughput ® Theoretical Throughput
Total | Mumber of Frame Size {bytes) Intended | Offered | Throughput | Agaregated Aagregated Agaregated Aagregated
Trials | Passed Trials Load B | Load 3 | &) Throughput ifps) | Theoretical Max (fps) | Throughput iMbps) | Theoretical Max (Mbpsh
1 1 od 0.851 0.35 0.45 262,691 28,761,904 159.969 20,000
1 1 128 1.57 1.569 | 1.568 265,113 16,891,891 313.895 20,000
1 1 256 2.962 2.962 2962 268,307 4,057,971 592423 20,000
1 1 512 5.591 5.502  [5.582 262,760 4,699,248 1,118.308 20,000
1 1 1,024 10 10,003 |10.003 239,537 2,394,636 2,000.616 20,000
1 1 1,280 10 10.003 [ 10.003 182,372 1,323,076 2,000,674 20,000
[l 1 1,518 10 9.996 | 9.99 162,482 1,625,487 1,999.187 20,000

< 15,000 _
@ F
2 10,000 @
= = 0.0000000
LR | | 1N :
W =
5 |
T E ¥ EEER B T E R EE GG
58 25 E &g 5B 2B R Ex
o b b o o b
Frame Size Frame Size
Min Latency  Ava Later W Max Laten Min Jitter ~ Avg Jitter ™ Max Jitter
ey U | | e Lateney | Loency [ Loency | er | Hear | Heer
uSel | fuseq) (uSec) (uSe) | fused) | e
B4 10 3438 93.9722140310445 £25.69 | 15452.962 | 57,920.95 0 0 0
[ 5.05 3361 | 92.8486644441673 498.75 [ 15,606.579 [ 57,337.49 0 0 0
B4 2575 2575 33.4791879458905 26.79 2,680,057 | 22,564,43527 | 0 0 0
54 1338 1336 | 1.73680984708037 17.01 [596554 [ 8,337.15 [l [l [l
54 0719 0718 | 0.00465443110026931 [13.55 |4g.812 5,521.69 0 0 0
&4 1.028 1.028 0.353740453024635 16.02 173.205 6,468.38 0 0 0
64 0.573 0.873 | 0.00125686022648565 |13.28 | 58.532 5,772.69 0 0 0
B4 0951 0.85 0.00256300075453259 [ 14.72 92.314 5,925.08 0 0 0
128 10 5.869 | 89.2790351414325 46455 | 11,924,863 | 45,250.18 0 0 0
123 505 5.052 50.9412354176173 24018 |4,047329 | 1547768483 (0 0 0
128 2575 2574  [4.26300267226951 16.09 [867.173  [2,550,700.09 [0 0 0
123 1338 1.338 0.04353167145401 59 14.23 5341 20,835.16 0 0 0
128 1.856 1.956 | 0.709494836105664 16.25 [236.352 | 53,729.39 ] ] ]
128 1647 1648 | 0.154263059507122 1499 [111191 | 3555316 0 0 0
128 1482 1432 0.045952937 9762348 15.54 63.105 32,18575 0 0 0
128 157 1569 | 0.0472564063329242  [16.02 | 71.909 15,395.12 0 0 0
256 10 10.005 | 71.6386751847798 596.53 | 6,665777 | 23,3813 0 0 0
256 5.05 5.05 8.45990785022142 19.25 [1,310762 [15462,15271 [0 0 0
256 2575 2.574 0.0109792300956444 15.28 B1.642 12,221.95 0 0 0
256 3813 3.813 | 0.530559036529908 1578 (374708 [4,563.24 0 0 0
256 3194 3.193 0.266497449497186 17.44 150.74 7,491.57 0 0 0
256 2454 2.6868 0.0154780156012126 14.56 106.231 §,157.34 0 0 0
256 3.039 3.042 | 0.12052957415135 1615 [140.634 | 5464.58 0 0 0
256 2962 2.962 0.0470107604201633 17.35 121 443 5,52547 0 0 0
512 10 9.997 | 6.62458234302578 19.39 [1,367.563 | 13,760.54 0 0 0
Sl2 505 5.05 0.000147494096373204 [ 15.23 £2.533 4,542.24 0 0 0
512 7525 7.534 |1.91692688895756 1628 [733.085 | 28,22216 0 0 0
Si2 6288 6.258 0.300963445649046 16.27 201 414 32,539.98 0 0 0
512 5.669 5672 | 0.262108576385977 1526 (175931 | 16,323.64 ] ] ]
512 5.359 5.364 | 0.0761019509604562 [ 15.95 | 100057 [ 17,060.28 0 0 0
512 5.514 5.515 0.013362585156799 16.1 122477 §,323.74 0 0 0
512 5591 5.592 | 0.02139454403537 174 [ 85664 9,628.04 0 0 0
1,024 10 10003 |0 16.15 74.792 2,667.85 0 0 0
1,280 10 10.003 | 0.00237386667359766 | 1642 | 54.503 5,745.08 0 0 0
1518 10 9.995 0 17.03 52.655 4,721.08 0 0 0
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VMWare

Throughput by Frame Size W5 Theoratical Max

Note: Jitter measurements are only available when the testis run in the "litter” mode of "Latency_litter” mode.

Latency by Frame size at Throughput

i}

Jitter by Frame size at Throughput

£ 30000000
=
[ 20,000,000
s
2
£ 10,000,000
S
g |
£ [
= = =
[ [ z
w w w I "
- - 5] n -
= [ gl = I
FER - @
o o o =
=]
Frame Size
W Throughput = Thy tical Throughput
Total [Humberof T oo [ Intended [ Offered [ Throughput [ Aggregated Aggregated Rggregated Aggregated
Trials | Passed Trials Load B | Load &) | B4 Thraughput (fps) | Thearetical Max (fps) | Throughput (Mbps) | Theoretical Max Mbps)
1 1 B4 1.07 1.07 1.07 318,529 20,761,904 214052 20,000
1 1 128 1844 [1844 [1544 311,416 16,891,691 368717 20,000
1 1 256 3.109 311 ERY 281,670 9,057,971 621929 20,000
1 1 512 6454 6484 6454 304,697 4,693,248 1,236,791 20,000
1 1 1,024 10 9939 |a.939 239438 2,394,636 1,399.792 20,000
1 1 1,280 10 9.933 9.933 192,287 1,923,075 1,993.768 20,000
1 1 1,518 10 9933 |a.9s9 162,532 1,625,467 1,399.804 20,000

c&n 10,000 | g
2 @
= = 0.0000000
£ 8000 I )
& l . 5
- 0 b b &

25 ¥ 2B R B 25 R EER G

58 25§ &g 58 2B 28y

o b b o o b
Frame Size Frame Size
Min Latency  Avg Latency ™ Max Latency Min Jitter ~ Avg Jitter ™ Max Jitter
Min A Mlax Min | A hax
Frame Size (ytes) :_"Ol:d"'é;“ fg;a’;; ["D'S”Spé;'" Latency La(genty Latency Jitter nger Jitter
wsed Wsec) wsed (wSed) | uSeq) | WSed

64 10 2709 | 60.1747991503691 1,125.57 | 8,534.724 [4,963,271.08 | 0 ] ]
&4 55 2.726 59.98074G6313765 T00.58 6,555,094 [4,082,791.22 | 0 o o
51 3.25 2736 | 60.1219229018917 383.67 5,514.467 | 1,808,224.12 [ 0 ] ]
64 2125 2125 49.3495128411776 SR6.39 705254 [2,822,835.82 |0 o o
54 1563 1562 |31.0203100211511 125.38 6,808.172 [ 4,145,527.76 [ 0 [] []
54 1.261 1.282 | 15.3831942944419 111.54 6,649.245 | 9,325.61 ] ] ]
&4 1141 1.141 5.87616075053972 100.04 6,606.792 4,359,562.44 | 0 o o
51 107 1.07 0.0199929216371655 [ 92.83 516515 [1216957 |0 ] ]
123 10 4772 E0.1128907314676 153.66 §,613.99 |322,369.29 [ [ [
128 55 4763 | 60.0489630650157 12076 6,466,643 | 1,084,077.67 [ 0 [] []
128 3.25 3.25 42.1310106423013 149.53 6,980,859 | 1,142,72048 | 0 ] ]
128 21125 2.061 11.3515604572527 123.09 6,717,769 | 9,249.51 o o o
128 1.563 1.562 | 0.0786069586368567 | -266,704.1 | 336.896 | 272,754.97 [0 ] ]
128 1344 1.844 0 103.34 372371 7,162 [ [ [
128 1.984 1.984  [3.91760257821348 106.79 5,053.249 | 9,065.51 ] ] ]
128 1.914 1.914 1.28905055047433 10067 4,427,513 [ 8,980.22 o o o
236 10 FAZE 57.2666294224159 646.53 5,626,247 [4,595,099.05 | 0 o o
256 55 5499 |41.9064319243737 144.7 4,108.996 | 4,552,236.14 [ 0 ] ]
256 3.25 3.25 1.653324301458642 10511 2,396,523 | 3,973.9% [ [ [
256 2125 2125 |o 81.98 269174 | 1,685.18 ] ] ]
256 2658 2.69 0 90.23 333781 3,640.44 [ [ [
236 2953 2.97 0 100.1 362,254 | 4,567.70 o o o
256 3.109 311 0 96.57 401836 | 3,831.08 0 0 0
236 318 3178 0.234367526268903 110.04 G02.546 | 6,816.15 o o o
512 10 9.999  [34.743649615172 17344 3,777.069 [ 2,218,254 71 [ 0 ] ]
Sl2 55 5.505 0 97.24 206741 3,680.76 o o o
512 77 775 15.70525474 6864 124 3,543.637 | 6,511.85 o o o
512 6625 6.624 | 0.589389658381432 [ 113.31 1,279.225 | 7,621.22 ] ] ]
512 5.063 6.062 0.00557564269061 603 [ 34.61 229,267 | 5,589.69 [ [ [
512 6344 6.35 0 100.95 222589 | 3,560.39 0 0 0
512 6454 £.454 0 99.6 235401 3,851.1 [ [ [
512 5.555 6.55¢ | 0.131374231386612 [ 111.23 500875 | 7,216.65 [ [ [
1,024 10 9933 |un 10642 210803 | 1,611.75 0 0 0
1,280 10 3.993 0 8235 157915 | 1,636.94 [ [ [
1,518 10 9938 |uo 86.09 189502 | 1,647.07 0 0 0
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