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UexTpanbhbin
- HayUHO-WCCNEeQ0BATENLCKUMN
WHCTHTYT CBA3N

BuptyanbHaa nabopatopusa — Pa3sutme npoekrta

PermoHanbHas

MHuumatmBa

N\

UcnonHuTtenb
MpoekTa —
oryn UHMnC

« BAC3-08 Pesontouus 76, MoxaHHecbypr, 21-30 oktabps 2008r.

* «//AlccnegoBaHus, KacalLmnecs NPpoOBEPKN Ha COOTBETCTBUE U
YHKLMOHANbHYO COBMECTMMOCTbL, MOMOLLM Pa3BMBalOLLMMCS CTpaHaM U
BO3MOXHOW ByayLlen nporpaMmmbl, cBA3aHHOW co 3HakoMm MCO»

« BKP3-10 NHaus, 23 masi — 4 nioHs 2010r. N

« OT PCC 6bina nogaHa n ogobpeHa PernoHaneHas MHMumnatmea
«CosgaHune BupTyanbHon nadopartopmumn MCO anga nposeaeHus
yaaneHHbIX UcnbiTaHUn 00opyaoBaHMA, HOBbIX TEXHOMOIMMA U YCIYT C
Lenbio peanusaunm 3agad Pesontoumn 76 BAC3-08 1 HanonHeHus

eanHon 6asbl gaHHbIX MC3» %
\

» [lekabpb 2012, NognucaH npoekT co3gaHusa BuptyanbsHon nabopatopumn
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BupTyanbHaga nabopatopumsa — 3Tanbl U CPOKK peann3ayum

Jrtan 1 JTtan 2 Jtan 3
Hekabpb 2013 UoHb 2014 Uionb 2014
o 3akKynka o TecToBas o [oKyMeHTaumss o 3anosfiHeHue
obopyaoBaHuA nrowaaka o bBasa gaHHbIX 6a3bl AaHHbIX
o MNoptan o CemMuHap +

TeCTUpOBaHUA BebuHap



UexTpanbhbin
- HayUHO-WCCNEeQ0BATENLCKUMN
WHCTHTYT CBA3N

BuptyanbHaa nabopatopusa — KrnitoueBble pesyrnbrarhl

P >

B pamkax npoekTta no cosgaHutio BuptyansHon nabopatopum Obinm
OOCTUTHYThI CneayLlme KrnoYeBble pe3ynsraThl:

) BBepgeHa B akcnnyaTauuio cneumnanuanpoBaHHas TEXHUYecKas
nHdpacTpyKkTypa, Ha 6ase KOTopow 3anylleHa BUpTyanbHasi TeCToBas
nnoLwjagka

> CosgaH nHgopmaunoHHbIM nopTan BuptyansHon nabopatopum

> OpraHnsoBaHa BO3MOXHOCTb YOaneHHOro AocTyna Kk pecypcam
BMpPTYyanbHOM nabopaTopum n N3MepuUTerbHOMY 000PYAOBaHUIO

) PaspaboTtaHbl MeTognyeckme pekoMmeHgaumm no UCnorib30BaHUo
NHQPACTPYKTYPbl U CPeacTB uamepeHun BuptyansHon nabopatopum —
«lcnonb3oBaHne NHGPACTPYKTYpPbl U CPeacTB uamepeHnn BuptyanbHom
natopatopun MCO anst npoBeaeHuUst AUCTAHUMOHHbLIX UCTbITaHNN
obopynoBaHusA, HOBbIX TEXHOMOIMMA N YCIyr»

> PaspaboTtaHbl NnopsaaokK 1 npasuia UCNofb30BaHUsS PeCYypCcoB
BupTtyanbHon nabopatopum
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BuptyanbHaa nabopatopusa — NpuHUmMn opraHnsauum

i EOCTyDa K pecypcam BupTtyansHoun naboparopum
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BuptyanbHaa nabopatopusa — Cxema paboThl
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- HayUHO-WCCNEeQ0BATENLCKUMN
WHCTHTYT CBA3N

BupTyanbHasa nabopatopus — lameputenbHoe obopynoBaHme

Spirent dopmupoBaresb
TestCenter SPT- Ixia 400T IP-coeanHeHunn
N4U-220 «AMYNET»

PopmupoBaTenb YHuBepcanbHbIN AHanusaTtop
TenedgoHHbIX MOAYJIbHbIN NPOTOKOJNIOB
coeAVHEeHUN aHanusatop STT- OKCNe7 u EDSS

«MPU3MA> 7000 A8619




UexTpanbhbin
- HayUHO-WCCNEeQ0BATENLCKUMN
WHCTHTYT CBA3N

BuptyanbHasa nabopartopus — Buabl yganeHHOro TeCtupoBaHus

> BwuptyanbHasa nabopatopuss MC3 MOXET npenocTaBnsaTb criegyrowimne
BUAbI YOaneHHoro TeCTUpoBaHuS:

) ®dyHKUMOHanNbLHoEe TecTupoBaHMe obopyaoBaHNS

> TectupoBaHue cuctem curHanusaumm OKCNe7

> TecTtupoaHue npotokonos curHanunsaumm VolP (SIP)
)

TecTupoBaHune kadyectBa ycnyr cea3n (QoE) n nokasatenen
NPON3BOAUTENBHOCTUN CETU CBA3N

> TecTmnpoBaHune cuctem bes3onacHoCcTH



UenTtpanshbim
HayuHO-HCCNEQOBATENBCKHA
- WHCTHTYT CBA3N

BupTyanbHaa nabopartopus — NopTtan gocrtyna

P >

—-— % @ e Somion:

Virtual laboratory — is the result of the ITU and FSUE ZNIIS collaboration in creation on the Napons/password:
basis of the ITU — FSUE ZNIIS International Telecommunication Testing Center project. ﬁ
The functional capabilities of the virtual laboratory include:
=Capability to configure, view and manage the measuring equipment, traffic generators and analyzers remotely; Search:
sCapability to make tests remotely;
*Support and interoperability with the knowledge database (Recommendation ITU-T Q.3903) including: |___
. capability to create dedicated closed and open fields for users so that they can create their own and public fields

for testing (storage of testing methods, unified testing procedures, testing reports, architecture schemes for system and
network solutions applied in operator's networks);

. support of virtual designers and testing procedure automated control systems (testing methods, testing protocols);
. support of information distribution system including Intemet facilities;

=Capability to control principles and policies of access to the Virtual lab resources;

*Capability to control the telecommunication system used for communication with laboratory experts (forums, instant
messages, personal communication etc.).

The Virtual lab features as distinguished from acting world testing sites

include the following key characteristics:

= Short time for preparation to tests;

= Remote testing without obligatory presence of specialists on the testing site;

= Availability and wide use of expensive measuring and tests equipment via a remote connections;
= Automation of testing procedures requires minimal participation of the personnel with minimum time
spending for testing;

* Debugging of customer's network specific functions for a short period of time;

= Testing cost is much lower than the cost of testing on generally recognized world testing sites.
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BupTtyanbHas nabopatopusa —TecToBble UCMbITaHUA

Obinu yCcnewHo npoBeaeHrbl cnegyrumne TecCtoBble UCTbITaHUA:

) TectupoBaHue opraHmnsauum VLAN Ha 6a3e nons DSCP — Npoeepsinacb
KOppeKTHOCTb HasHa4yeHus TeroB VLAN Ha 6a3e nona DSCP, ObmeH
Bo3moxeH BHyTpu ogHon VLAN,O6meH HeBo3MoxeH mexay pasHbimu VLAN;

) TectupoBaHue nogaepxkn Q-in-Q — NpoBepsinacb KOPPEKTHOCTbL HA3HAYEHNSA
nByx Teros VLAN;

) TecTtupoBaHue KOHTpONA AocTyna Ha ocHoee |IP agpecoB nonyyatens u
oTnpasutens — [NpoBepsanock BbiNONHEHNE ycnoBuin: Tpaduk ¢ IP-agpecos u3
«Y4YEpPHOro cnmcka» He npoxoauT, Tpaduk ¢ IP-agpecos n3 «6enoro cnncka»

F \ ) Ha 6ase cosgaHHoe nHdpacTpykTypbl BuptyanbHon nabopatopuun, ¢Iryr LHANC,
i /

Ynpaenmowan Ynpaenaow an
102.168.6.0/24 by by 10.10.10.10724
UHHHUC_dunuan B UHUMC_dunman A
3 TyHnena:
y 192 168 6.0/24 - 10.10.10.0/24 %
< -10.10.11.0/24
10.10.1111/24 -10.10.12.0/24 10.10.11.10/24
VHTepdeice
redepatopa Tpaduka |
10.10.12.11/24 ! 10.10.12.10/24
DUT Cisco 2901 Cisco ASA Juniper Spirent SPT-N4U

|
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BupTtyanbHaa nabopaTtopusa — Pe3ynbsraTbl TECTUPOBaHUSA

nogaepxkn Q-in-Q (Tpadmk go DUT

Mo, + Time Source Destination Protocol Length Info
1 0.0000000010.10.11.10 10.10.12.10 IPv4 1500 unknown (253)
2 0.0000121610.10.11.11 10.10.12.10 IPvd 1500 unknown (253)
3 0.0000243210.10.11.10 10.10.12.10 IPvd 1500 unknown (253)
4 0.0000364810.10.11.11 10.10.12.10 IPvd 1500 unknown (253)
5 0.0000486410.10.11.10 10.10.12.10 IPv4 1500 unknown (253)
6 0.0000608010.10.11.11 10.10.12.10 IPvd 1500 unknown (253)
7 0.0000729610.10.11.10 10.10.12.10 IPv4 1500 unknown (253)

4 1

= Frame 1: 1500 bytes on wire (12000 bits), 1500 bytes captured (12000 bits)
Encapsulation type: Ethernet (1)
Arrival Time: Nov 11, 2014 00:00:51.229098640 RTZ 2 (3uma)
[Time shift for this packet: 0.000000000 seconds]
Epoch Time: 1415653251.229098640 seconds
[Time delta from previous captured frame: 0.000000000 seconds]
[Time delta from previous displayed frame: 0.000000000 seconds]
[Time since reference or first frame: 0.000000000 seconds]
Frame Number: 1
Frame Length: 1500 bytes (12000 bits)
capture Length: 1500 bytes (12000 bits)
[Frame is marked: fFalse]
[Frame is dgnored: False]
[Protocols in frame: eth:ethertype:ip:data]
= Ethernet II, 5rc: Performa_00:00:01 (00:10:94:00:00:01), Dst: Xerox_00:00:01 (00:00:01:00:00:01)
# Destination: Xerox_00:00:01 (00:00:01:00:00:01)
= Source: Performa_00:00:01 (00:10:94:00:00:01)
Address: performa_00:00:01 (00:10:94:00:00:01)
00 vves cvvs wevs we.. = LG bit: Globally unique address (factory default)
eee 2. 0 Ll .. o ... = IG bit: Individual address (unicast)
Type: IP (0x0800)
= Frame check seguence: 0x3ef78c39 [correct]
= Internet Protocol version 4, Src: 10.10.11.10 (10.10.11.10), Dst: 10.10.12.10 (10.10.12.10)
version: 4
Header Length: 20 bytes
= Differentiated Services Field: OxcO (DSCP 0x30: Class Selector 6; ECN: 0x00: Not-ECT (Not ECN-Capable Transport))
1100 00.. = pifferentiated Services Codepoint: Class Selector 6 (0x30)
vev. .00 = Explicit Congestion Notification: Not-ECT (Not ECN-Capable Transport) (0x00)
Total Length: 1482
Identification: 0x3f29 (16169)
& Flags: 0x00
Fragment offset: 0
Time to live: 255
protocol: unknown (253)
# Header checksum: 0x4a26 [validation disabled]
source: 10.10.11.10 (10.10.11.10)
pestination: 10.10.12.10 ¢10.10.12.10)
[source GeoIP: Unknown]
[Destination GeoIP: Unknown]
= Data (1462 bytes)
Data: 000000000000000000000000000000000000000000000000. ..
[Length: 1462]



T
BupTtyanbHasa nabopaTtopusa — Pe3ynsraTtbl TeCTUpOBaHUSA

nognepxkn Q-in-Q (Tpaduk nocne DUT)

Ma. + Time Source Destination Protocol Length Info
1 0.0000000010.10.11.10 10.10.12.10 IPwv4 1500 unknown (253)
2 0.0000121610.10.11.10 10.10.12.10 IPwvd 1500 unknown (253)
3 0.0000243210.10.11.10 10.10.12.10 IPwvd 1500 unknown (253)
4 0.0000364810.10.11.10 10.10.12.10 IPwvd 1500 unknown (253)
5 0.0000486410.10.11.10 10.10.12.10 IPwvd 1500 unknown (253)
6 0.0000608010.10.11.10 10.10.12.10 IPwvd 1500 unknown (253)
7 0.0000729610.10.11.10 10.10.12.10 IPwvd 1500 unknown (253)
& 0.0000851210.10.11.10 10.10.12.10 IPwvd 1500 unknown (253)

# Frame 1: 1500 bytes on wire (12000 bits), 1500 bytes captured (12000 bits)

F Ethernet II, Src: Performa_00:00:01 (00:10:94:00:00:01), Dst: Xerox_00:00:01 (00:00:01:00:00:01)

= 802.10 virtual LAN, PRI: 7, CFI: 0O, ID: 100

111.
.0

Priority: Network Control (7)
e e e CFI: Canonical (0)
0000 0110 0100 = ID: 100
Type: 802.10 virtwual LAN (0xB100)
= 802.10 virtual LAN, PRI: 7, CFI: 0O, ID: 500
111, .... .... .... = Priority: Network Control (7)
B 4 . CFI: Canonical (0)
0001 1111 0100 = ID: 500
Type: IF (0x0800)
Trailer: c75df429
# Internet Protocol version 4, src: 10.10.11.10 (10.10.11.10), Dst: 10.10.12.10 (10.10.12.10)
# Data (1454 bytes)



UexTpanbhbin
- HayUHO-WCCNEeQ0BATENLCKUMN
WHCTHTYT CBA3N

BuptyanbHas nabopartopus — CemuHap 1 ganbHeEWLIne nrnaHbl

> oryn yHUNC B cotpyagHmndectse ¢ MC3 opraHusoBanu oby4vatowmm
cemunHap onsa ctpad CHI «BuptyanbHas nabopatopma MC3 gng
NpoBeaeHUst AMCTaHUMOHHbBIX UCMbITaHU 000pyaOBaHUS, HOBbIX
TEXHOMNOrNM 1 ycnyr», kotopbin nposoaunca ¢ 10 no 12 Hosbps 2014
roga Ha 6ase PI'YI UHNNC. B pamkax cemuHapa Obifio npoBeaeHO
NeKUMoHHble 0By4YEHNIN BCEX YHACTHUKOB CEMMHApa, a Takke Obina
npegocTaBfieHa BO3MOXHOCTb NPaKTUYECKOro O3HAKOMIIEHUS C
NHdpacTpykTypon BuptyansHon nabopatopumn

> B npouecce paboTbl, yHacTHUKaMn ceMnHapa 6bina BblpaXkeHa
3anHTEpPECOBAHHOCTb B CO34aHuUM Habopa CTaH4apTOB U TECTOBbIX
cneundukauun gna SIP-IMS profile B kayectse PekomeHgaunn MC3-T.

> oYM UHUNC BbipaxaeT cBOK 3aMHTEPECOBAHHOCTL B pa3paboTke
COOTBETCTBYHLLNX AOKYMEHTOB M AarnbHeENLIEM NpoBeAEHNN TECTOBbIX
MepPONpUATUM C UCNOMNb30BaHNEM pecypcoB BupTyanbHon naboparopumn
MC3

13



UexTpanbhbin
- HayUHO-WCCNEeQ0BATENLCKUMN
WHCTHTYT CBA3N

BupTtyanbHaga nabopartopus — SIP-IMS profile

T4 A\ !
? > U
) Ha 6a3e obopynoBaHus BupTtyanbHon nabopatopmm BO3MOXHO
NpoBeaeHNa UCMbITaHUW PasfinYHbIX TECTOBLIX KOHUrypauumn SIP-IMS,

Ha4yMHasa ¢ NPoBepKM coeanHeHns mexay SIP TepmuHanamn um
3aKaH4MBasi CNOXHbIMW BapuaHTamMu nepeagpecaumm coeanHeHns

Ynpasnmowan

Pl 10.10.10.10124

Yrpaenaswan

192 168.6.0v24

LIHHKHC

Onepatop/Bexgop

ki . 10.10.11.1/24 10.10.11.10/24
' MHTephefcs i
I o renepatopa Tpada |,
0012124 1010121024
SIP terminal SIP Gateway leia 400T Spirent SPT-N4U
"\ .l:"

INVITE

188 Trylng

18@ Ringing

e84 0K

ACK
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- HayUHO-WCCNEeQ0BATENLCKUMN
WHCTHTYT CBA3N

KoHTakTHaa nHdopmauus Oryri UHHAUC

- \
’ “ ) depnepanbHoe rocygapCTBEHHOE YHUTapHoe npeanpuatme «LleHTpanbHbIN
Hay4YHoO-uccnegoBatenbCcKkum MHcTUTyT» (PIYIN UHNNC)

Appec: 111141, Poccusa, Mockea, 1-1 npoesg Neposa nons,8
E-mail:

OvpekTtop L3 BAMH, Byxapes U.A. — bukharev@zniis.ru
Cneumanuct no akcnnyatauum BAMH, Mnaxos B.B. — plahov@zniis.ru
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