DDDDDDDDDDD BeckoHeEYHOC TN

0000000000000000000

000000000000000000

0000000000000 0000
[ 4

KOMNAHUA T8

Poccuitckmne DWDM peu.leHml
ana LOJ ot koMnaHun 18 - -

TexHonornyeckue Bbi3OBbl
HOBOIro BPEeMEHMU

KoHcTaHTMH MapueHko
3aMecTuUTEeNb FrEHEPANIbHOrO OMPEKTOPA MO CTPATEMNMUYECKOMY PA3BUTUIO

OO0 «T8», MockBa, info@t8.ru, t8.ru




TexHoor 6eckoHe4YHoOC T

®

KOMIAHUA T8



TEJIEKOM PELLEHUA

DWDM-cucrtema «BOJITA»
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PELLEHUA 0514 LO[L

DWDM-cucrtema «BOJITA»

CneymanmanpoBaAHHOE 060PYOOBAHME O OPraHM3ALMM
BbICOKOCKOPOCTHbIX MEXCOEeONHEHMN OATA-LEHTPOB
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SERVICE + AMP + OADM =1 DCI

HeT HGO6XO,U,MMOCTM B AONOJIHUTEeJ1bHbIX LULACCHU
angd ycunmeneﬁ U MYyJIbTUMNIEKCOPOB KAHAJIOB
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T8 | DWDM-CHCTEMBI
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MykcnoHgep M800 (800G)

MakcumanbHAs eMKOCTb HA ChOT,

MACLUTA6UPYEeMOCTb

JInHeAHble UHTEepEenChI:

1xLC DWDM

[M6KAS HACTPOMKA CKOPOCTHU:

800G/600G/400G /200G

KnueHTtckue nHtepdpeincoi:

0o 8 x 100GE (QSFP28)

« 0o 4 x100GE (QSFP28) 1 1 x 400GE (QSFP-DD)

« [o 2 x 400GE (QSFP-DD)

* 0o 6 x100GE/OTU4 (QSFP28)

*  YHMBEPCAObHbBIN PEXUM C ANMNAPATHOW
nogoepXkKom Bcex onuum
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MykcnoHgep M1200 (1200G = 2x600G)

Bbicokasi @MKOCTb, MACLUTA6UPYEMOCTb,
nopaepXXKa MyJbTUCEPBUCHDbIX KITMEHTOB

SRS AAAA R AL LI IILAAAAARARRRRERS
rrewe

L DN

JInHeiHbIe UHTEpPEencChbI:

2 x LC DWDM

[M6KAaa HAOCTPOWMKO CKOPOCTMU:

2 x 600G/500G/400G/
300G/200G/100G

KnueHtckue uHteppencoi:

0o 12 x 100GE/FlexE/OTU4




s
>
Ll
—
©
AN
@
>
O
=
O
(oo]
-

MykcnoHgep M400 (400G)

Bbicokasi eMKOCTb, LUUPOKUA BbI6GOP KITMEHTCKUX
U IMHeMHbIX MHTepdEeMnCcoB, NOAAEPXKKA
10G-cepBucos

mo

JInHeAHble UHTEepdEencChI: KnueHTtckue nHtepdpencoi:

2 x CFP2 e 10012 x10GE/OTU2 (SFP+/SFP28), 25GE (SFP28),
unu korepeHTHble 2 x QSFP-DD FC1600/FC3200 (SFP28). 50GE (SFP56)
B 0t 100G « 0o 5x100GE/OTU4L (QSFP28)

M;(M oy . 10 3 x 200GE (QSFP-DD/QSFP56)

 po 12 FlexE, FlexO
* 1x 400GE (QSFP-DD)
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MykcnoHgep MD200 (400G)

DKOHOMMHYHOE pelweHue gnd arperauumm
U nepenaym BbiICOKOCKOPOCTHbIX KJIMEeHTOB

JInHeAHble UHTEepdEMChI: KnueHTtckue nHtepdpeincni:
2 x CFP2 [o 2 x [2 x 100GE/ OTU4] (QSFP28)
2 x 100G /200G nnu 1x 400G - 00 4 x 100GE nnn OTU4 (QSFP-28)

- 0o 2 x 200GE (QSFP-56)
2 TpaHcnoHgepa: 2 x 200GE (QSFP-56) - 2 x 200G
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MykcnoHgep M200 (200G)

DKOHOMMHYHOE pelweHue and arperauumm

U nepenaym HU3KOCKOPOCTHbLIX KJIIMEeHTOB,

B T.4. 10G-cepBucos

JInHeAHble UHTEepEMChI:

1x CFP2
100G/200G

KnueHTtckue nHtepdpeincni:

« 0020 x 10GE/OTU2/STMé4
/FC800/FC1200 (SFP+/SFP28)

« 0o 12 x FC1600 (SFP28)

« 00 6 x 25GE unmn FC3200 (SFP28)

e 00 4 x 40GE (yepes MPO/AOC Breakout)




NepepnoBble TEXHONOrMU B COYETAHUMU
C HU3KOM CTOUMOCTbIO TPAPUKA
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Pay As You Grow I

nJaBHoOe yBeJin4yeHne eMKOCTU HapexHoctb - o ____ )

KOMMNMAKTHAA MoaynbHAA

AapXuTeKTypda
Téut/c s - —
yao6Hoe
ynpasneHue

8 x 800G

&
s

0.2

apPekTUBHOE
oxsaxgeHume
Bt/léut/c
ChicoKas OTN n onTuuyeckue KapTbl 800G

3Heproa¢p¢$eKTUBHOCTbL B op‘Hoﬁ HHQTd)OpMe HA OAHY AJIMHY BOJHBI




NMS «Tutau»

Cucrtema ynpaeneHus knacca NMS (Network Management System),
ANS LeHTPANU3oBAHHOro ynpasneHums o6opyposaHmem DWDM
U MHTerpauum c cuctemamm OSS/BSS
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¢yHKLIMOHOJ1beIe BO3MOXHOCTMU.

Tononorus cetn u Tpennol YnpasneHue KoH$Urypauumen ycTpomcTs
Network Management Configuration Management

KoHTponb HeucnpasHocTen YnpasneHue MO ceTeBbiX 31€MEHTOB

Fault Management Software Management

XypHanuposaHue co6biTUi Be3onacHocTb ¥ ynpasneHue AoCTynom

Events Security

MOHUTOPUHI U ynpaBneHue Céop 1 06pa60TKA UHBEHTOPHOM MHPOPMALUMU
paéo4ynmMu nokasaTensiMm Inventory

Performance Management




Hosoe MO NMS TutaH/CNE AKcoH

BazoBble XApAKTEepPUCTUKM:

» OnepaumoHHas cuctema: Linux/Astra Linux SE
* ANNAPATHAS YACTb: MOALEPXKA X86 APXUTEKTYPbI
* BxoguT B peecTp oTteyecTtBeHHoOro NO

T8 | DWDM-CUCTEMb

T8 | NMS TITAN

NCWs
7

Topology Management NE_240 Management NE_242 X | Management NE 241 Volga Line segment
&@A T = NodeNE 242
Fr Ty ~ & CHASSIS-11
Fault Management son oo
G s (& SLOT PS1
aea b & SLOTFU
aea o SLOT CU1
&04 b b SLOT CUO CM-26-26
aea b (4 SLOT 13 OADM-0SC-1C
aea & SLOT 12
aeh b (4 SLOT 11 EA1
aea  SLOT 10
&04 P b SLOT© OD-40-A
&04 b b SLOT 8 OM-40-A
9y b (b SLOT 7 OM-40-AV-PI
aea b (4 SLOT 6 OD-40-A
&eh b SLOT5 TT-10EP
aea © sLOT4
aeA b SLOT 3 MS-DCI0EP-Q3F
aea o SLOT2
aen P (b SLOT 15K-16
Fr Ty > & CHASSIS12
&04 P (b SLOTPS2
aea = SLOT P51
aea b & SLOTFU
aea o SLOT CU1
&04 b b SLOT CUO CM-26-26
— fanT a2
= ROOT ™~ ~ ~ ~

Severity Last occurred time

First occurred time

10.2021, 18:0105.

2021, 18:01:05.

21.10.2021, 20:13:59.671 0DU-1-28-0410 Emif non-s

OMs:

Category

CoMm

EQPT

CNEs  Txfkbic
12 4112
Type
nterface
interface
nterface

Roc/kbit
108.975

Total
126

Probable cause code

0PU-PLM

MEA

Major  Minor .
27 I =3

Probable cause

Description
Loss of OSC 0
OPUPayioad

Loss of signal - ow

OPU payload mismatch ff




T8 | DWDM-CNCTEMbI

T8 | NMS TITAN

Hosoe MO NMS TutaH/CNE AkcoH

BazoBble XApAKTEepPUCTUKM:

* Pe3zepBupoBaHME: paCnpeneneHHas apxXMTekTypa

* BO3MOXHQO MHTErpaLms ¢ 060pya0BAHMEM OPYIMX BEHOOPOB

* lnTerpaumsa ¢ OSS: NBI nntepdeinc REST API
» BaaumopemncTeme c ceTblo: Netconf/YANG

Topology X | Managema 240 % | Management NE_242 % || Management NE_241 || Topology Volga Line segment >

nt NE g - 2

NCWs  CNEs
7 12

Tafkbit  Rkbit
7.596 | 168.968

NE_240 NE_242
NE_210 NE_211
NE_202

A

NE_201

NE_200

NE_243

NE_10_50

812_XC_201

o

812_XC_211

Vtorovo_202

1)

XC_29_207

XC_29_203

XC_29_208

XC_29 204

o
L
N R A
*Ee3

@ Volga Line segment

m]\zziz
NE
[@ne 241

@ OTNKC
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Nopaepxka Tpennos

T8 | DWDM-CHCTEMBI

YnpouieHue 3KcnnyaTtaumm cetu
MoBbiLLeHMEe CKOPOCTU AKTUBALUU CEPBUCOB
Services

: :
: T :
[ OCh trail O

* MOHUTOPUHI COCTOSIHUS CePBUCOB,/ TPEHNOB « ABTOMATMYECKOE CO3faHUE CepPBUCOB

» Koppensuus noBpeXxgeHuin yHacTKoOB CeTU * YueT 3aHATOro/AOCTYNHOro pecypca ceTu
U NOCTPAAABLUMX CEPBUCOB



111 HECKOHE-HOCTI

Nopaepxka Tpennos

YnpolyeHue aKkcnayarauum cetm
MoBbileHue CKOPOCTM AKTUBALUMU CEPBUCOB
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Trail Management 100 rows loaded, 0 selected

= [7ype w| in w ([Josc Do (Jows (Jors []oou o [JGew  Clear mm vz S m Trail parents
‘Add Client Trail Status Type MName Rate Properti Description
. — [¥5-2:0DU-1-1-8-0-LINE1-TP1][CU-
AGeTY » &, 0DU odu2
4 1:0DU-2-2-8-0-LINE2-TP1
O | Nodea Interface A InterfaceZ | Nodez | AaM | Changed | Adm. | Oper. | o Corrupted | T Trail ref i Rat oou MODU:l FEC I .
e neeriacs nesrtace %L severity | time State | State yne | armupte vre refl reterenee = g p‘:‘; AG®CY o L GE [YSZ:0DU-1-1-8-0-LINENJICU-1:00U- |
= 2-2-8-0-LINE2]
XPC-1-1-8-0- 04.122022, ) -0TU-1-1-8-0- -1:0TU-2-
0O | cui XPC-2-2-8-0-C1 4 52 A |, 2;52 o B ] = v Client test odu2 AGeCY [Y5-Z:0TU-1-1-8-0-LINETJICU-1:0TU-2- |
S 2-8-0-LINE2]
[¥5-2:0PT-1-1-8-0-LINE1][CU-1:0PT-2-
cw c21
AGec 2:8-0-LINE2]
- . XPC-2-2.90- . 05.12.2022, - . _ cw [¥5-2:0M5-1-1-0-0-vlan&2][CU-1:OMS-
0| vsz ¥PC-1-1-8-0-C1 o cu- A R a [ ] a8 @ Client test Y53 adu2 AGL®Z v 1-2-0-0-vlané3)]
[Y5-2:075-1-1-0-0-vlan62][CU-1:0T5-1-
ce v ;% 0TS
A&ec 2-0-0-viané3]
[¥5-2:05C-1-1-12-0-2)[CU-1:05C-1-2-
C2.2-10- ce s to Y52
O | vsa wciazoc | P D-zcz’ 11 cua A & L] s v Client testysa odu2 AGec ans 0SC 13-0-3] o
O vse XPC-1-1.7-0-C1 ch;f"u' cu- A 0142:52202_ & L] Fs] v Client testysh odu2
N . XPC-21-12- . 04.122022, - - -
0| vss XPC-1-1-8-0-C1 oo cu- b | s B ° 5] v Client ¥53 C1 prod traffic odu2
XPC2150 122022
510 | xpci-20.0) il BeTE A 0512202 | o [ = v Client Prod G35 YS10C1 odu2

‘;' Graphical View 3 y te PM 15m @ Statistics PM 24h
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BHYTpeHHMe normyeckme CBsisn MeXay
NJIATAMU B COCTOBE CETEBOro 3/IeMeHTa
B rpa¢uUUecKoM npepcTaBneHum

NCWs CNEs Tx/kbit Rx/kbit Time Total Major  Minor
5 41 80.857 6887.085 13.06.2023, 17:51:26 1103 [ 599 ] 134 171 (199

Management NE_200 > | Link Managementned4 < | Managementne4 x | Trail Management x | Topology < | Graph link Management ned
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1 Physical links *" Trace path
Source ~ now Nothing selected v Empty Clear QEVEIUSENEEIISIE | jve Stream m ml

bt

Source Destination Description Sync Corrupted Type Source direction Source CP AID Source CP model Destination direction Destination CP AID Destination CP model
GE-1-1-1-0-5 0SC-1-1-CU0-0-L1 = L STK inout HE-1-1-1 CU-858T-01 inout CU-1-1-Cu0 CM-2G-2G-5-10
QADMG-1-1-13-0-UPG1 DAIN-1-1-3-1-IN1 = L4 MWP inout OADM-1-1-13 OADM/Z-05C-2C07 in QAMP-1-1-8 E&-23V{14-24)-07
QADMG-1-1-13-0-UPG2 OAIN-1-2-8-1-IN1 2 L MWP inout CADM-1-1-13 OADM/2-05C-2C-07 in OAMP-1-2-8 EA-23V-{14-24)-07
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HE-HOCTI
.

Mpaduueckoe oTo6paKeHue Tpennos
C NpeacTasneHnMeM MapLipyTta
NPOXOXAEeHUA No ceTu

o 1l ol les) ol o lo el o |

Management NE_200 >  Link Management ned x | Managemenined = | Trail Management X = Topology > | Graph link Management ned x| Link Management NE_240 > | Graph link Management NE_240 x & 0 X
Trail Management 100 rows loaded, 0 selected Current trail otsi trail[ned:0P’ LINE2][ne7-0PT-1

T8 | DWDM-CNCTEMbI

= Type v n v (Josc o1z [Joms [Jomsi [Jobu [Jomw [Jcient Clear [REVT VNS EETY SIS n "' Trail parents
Status Type Name Rate Propertic Description
a Node A | Description Integace Node Z Inne;face s':'\z:? Ch;ai:r?:d ':san:e 25;: Sync | Corrupted = Type Trail reference Rate qr?g Muxed | FEC Oagese L [ned:0Ms-1-1-0-0-vian&2][ne6:0M5-1-1-0-0-
) ports OMS vian31]
=) TIET TIET = = = - = - T N OF T= T2 20T - 5
2-0-LINE2 2-0-LINET 17:48716.453 | ne7:0M5-1-1-0-0-vlan61][ne6:OMS-1-1-0-0-
- - ne7,nel 2 l Daaecw oME ! van32§[
€21 OPT-1-11-0-
OPT-1-1- OPT-1-2-
a neé ne7 A a [ ] = L QTSI LINE2:0PT-1-2-1-0-LINE1
1-0-LINE2 1-0-LINET T
C31 OPT-1-3-2-0-
QPT-1-3- QPT-1-2- 15.06.2023, . .
a ned S.0-LINE? ne7? S.0LINET A 174995 574 a [ ] [54 v QTS LINEZ:OPT-1-2-2-0-LINE1
ned,neS,ned,ne?
C31 OPT-1-3-2-0-
OPT-13- OPT-1-2- 13.06.2023,
e4 1 'y - = L QTSI LINET:OPT-1-2-2-0-LINE2
g " 2ouner | 7€ 2.0.UNE2 174920085 & - -
ned ne3, ne2 ne
€21 0PT-131 0
Graphical View Alarms Facility Statistics PM 15m Statistics PM 24h
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T8 npepnaraeTt npoussoanTesbHbIE
U HapeXHble peweHus pgna LO[
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Paspa6éoTka n npoussoacteo B Poccuu

CTaTyc TeNeKOMMYHUKALMOHHOIO
060PYLOBAHUSA POCCUMNCKOrO
npoucxoxaeHns (TOPIM, EPPPIN)

O60opynoBaAHME BXOOUT B PEECTP
DN e oy MNOCTAHOBIEHUS NMPABUTENLCTBA 878
| 1 PEKOMEHOOBAHO K 3AKYMKAM

no 223-P3
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KoHcTaHTMH MapueHko

3aMecTuTesnb reHepPaAsibHOro ANPEKTOPA

Mo cTpaterm4eCKkomy paA3BnTUIO KOMIMAHUSA T8

Cnacuné6o 3a BHUMaHue!

OO0 «T8»

Mockea |
107076, MockBa, KpacHoéorarsipckas ynuua, 44/1

CankT-leTepodypr |

+7 499 271 61 61 HuxHuin Hosropop |

info@t8.ru Hoeocuéupck |



