'::“%, Cognitar

\" PER ASPERA AD ASTRA

Tonosble BblYUC/IUTE/IbHbIE CUCTEMbI ANA
cynepkomnbioTuHra u U

Banepun Eropuies
KOTHUTAP

Mockea, utone 2026



1.1. TnaHbl M nporpecc B ctpoutensctee MA-laTa-LUeHTPoOB B MUpe,
MWPOBOM PeNTUHT cynepkomnbioTepos TOMM-500 Cogniiar

Ceexxkun pentuHr Top-500*, nioHb 2026 roga: nepsblie NAaTb cnctem n 500-a cucrtema

Cucrema Rmax Rpeak GPU MolHoCTb LLIkagoB
(NPnonc) (NPnonc) (wTyK) (MBT) (wT)

LineShine - LingKun, CPU LX2 304C 1.55GHz,
Interconnect LingQi, Kylin OS, Shenzhen 2,198.40 2,735.82 41K (CPU) 42 90
Cloud Computing Center, NSCS, China

El Capitan - HPE Cray EX255a, CPU&GPU AMD
MI300A, LLNL, USA

Frontier - HPE Cray EX235a, CPU AMD GPU
AMD MI250X, ORNL, USA

Aurora - HPE Cray EX, CPU Intel, Intel GPU
Max, ANL, USA

JUPITER Booster - BullSequana XH3000,
CPU&GPU NVIDIA GH200 Superchip, Juelich, 1,000.00 1,226.28
Germany

1,809.00 2,821.10 43K

1,353.00 2,055.72 38K

1,012.00 1,980.01 64K

ThinkSystem HR650X - Lenovo, CPU Intel, No Het

GPU, China ' ' NaHHbIX HeT naHHbIX

* PetnHr TOP-500 ny6amKyeTca ABa pas3a B rod: Ha KoHdpepeHumax ISC (moHb, EBpona) n SC (Hoabpb, CLLA)




1.2. TnaHbl 1 nporpecc B ctpoutensctee MIA-laTa-LeHTPOB B MUpPE,
LineShine - cynepkomnbtotep Nel pentuHra TOIM-500 Cogniiar

Source: NSCS



1.2a. MNnaHbl n nporpecc B ctpoutensbcTese NA-laTa-LUeHTpoB B MUPE, i
LineShine - cynepkomnbiotep Nel, BHyTpeHHee yCTpOMCTBO Cogniiar

Compute Frame ; Supercomputer
16 Blades B ~ 90 Compute Cabinets

Compute Blade 1232,0.()"9+ nodes
Compute Node 8 nodes S o ~ 13 million+ cores
2 CPUs per node 16 CPUs N\ h Sustained : ~2E@FP64
120.6TFlops N Power: ~40MW
S j Power Eff. ~50GF/W

Source: Jack Dongarra



1.3. TnaHbl 1 nporpecc B ctpoutensctee NIA-laTa-LeHTPOB B MUpPE,
El Capitan - cynepkomnbtotep No2 peintuHra TOIN-500 Cogniiar

vvvvvv

= EI.I ﬂpnrmn A
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Source: LLNL



1.4. T1naHbl 1 nporpecc B ctpoutensctee VN-[aTta-LueHTpoOB B MUPE,
El Capitan - cynepkomnbtotep N2, yCTPOMCTBO BbIMMC/IUTE/NbHbIX LWKAPOB

Cooling Manifolds

Switch

Switch
Chassis

Blades

Cray Shasta Cabinet
Exploded View

VAR VA AR U0 AR U AR VAU

Compute
Chassis

Compute
Blades

Cooling
Manifolds

Rectifiers

Distribution
Unit

Source: DOE



1.6. [naHbl U nporpecc B ctpoutensctee VN-[laTta-LueHTpoOB B MUpE,
Frontier - cynepkomnbioTep Ne3 peituHra TOlMN-500 (6e3 nepeaHnx naHenemn)
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Source: OLCF

{ogniiar



1.6. [naHbl M Nporpecc B ctpoutensctee MIA-IlaTa-LUeHTPoOB B MUpe,
KO/IMYeCTBO AaTa-LUeHTpOoB BCeX TUNOB NO CTPaHam

The World’s Data Centers

As of November 2025

Source: Statista



1.7. T1naHbl  nporpecc B ctpoutensctee NW-[aTta-ueHTPOB B Mupe.
CoeanHeHHble LUTaThl: Stargate, Colossus u ap.

Stargate (OpenAl, Oracle, SoftBank) — y»ke B 2025r. 7 BT - 400 mnpa. donn (KaK yactb 10MBT —
500mnpa.nonn.), B AbuneHe, Texac. U yxke B Te4eHMn HoA6ps OpenAl 03By4nnm HOBbIN pybexk - 33IBT u
1.4 TPUNNAWOH. AONN. HOBbIX MHBECTUUMI (c napTHepamu: Nvidia, AMD, Broadcom, Oracle.)

Colossus (xAl’'s UnoHa Macka) B8 Memduce, TeHHeccn n3 asyx atanos: Colossus 1 Ha 100 000 GPU , u
3aTem pacwmnpenmne go 200 000 GPU c aHepronoTpebneHnem nopaaka 200MBT. Btopas ovepeab Colossus
2, bynet notpebnatb 1IBT, ctaptyeT B 2026 roay n byaeTt umetb nopsaka 1 mmnanona GPU*,

NUN-kamnyc Fairwater Mukpocodrta 8 MayHT-I1ne3aHT, BUCKOHCKH: CTapTOBbIE MHBECTULUN 7MAPA,
Hdonn., ctapt B 2026, «coTHM Tbica4 GPU», eanHAA NNOCKaA CETb C O4EHb HU3KOM NAaTEHTHOCTbIO, CTONKMU
nVidia GB200 NVL72, mouwHocTb 2.2[BT.

Project Rainier AMa3oHa — yabTpa-knacrtep ana MU ans komnaHum Anthropic Ha 11 mapa. gonn. Knacrtep
Ha 6a3e 500 000 ynnos Trainium2, coeANHEHHbIX B €ANHYIO CUCTEMY, MOLWHOCTbIO 2.2BT. O6bABNEH YiKe
cneayowmnm atan: 15 mapa. gonn, n 3IBr.

MNnaHbl Google — Tpn paata-ueHTpa B Texace K 2027 r, Google Al Hub B UHann Ha 15 mnpa. aonn. u
Ha4YyaNbHOW 3HepreTukon B 1MBT.

Mpum. * 3mo Hekomopele «cpedHue GPU muna H100», Ha npakmuke xce ucrnons3yromcs u 6osee Ho8ble MOKOEeHUS.

Cognitar



1.8. [1naHbl 1 nporpecc B ctpoutensctee NK-ata-LueHTPOB B MUpe. 1 9
OueHoyYHble KoadPMUMEHTbI NepeBoaa: rmraBaTTbi—4AeHbrN-NPOM3BOAUTENbHOCTD Cognitar

1. Bce UN-paTa-ueHTpbl 6Ha3npytoTca B YaCTM NPOU3BOANTENBHOCTU Ha «yckoputenax» (GPU, TPU etc.)

2. «CpeaHuit maccoBblit yckopuTenb» Tmna nVidia H200/B200 moxeT bbiTb OLEHEH:
a. [lo npuBegeHHOM noTpebasemon MowHOCTM - B 1KBT
b. Mo npuBegeHHoM ueHe — B 50K gonn.
c. Mo «CynepkomnbloTepHOn» npounssoautesnbHoctn FP64 - B 30Tdnonc*
d. Mo «MU-TeH30pHON» NpounsBoantTenbHoctn FP8 (FP4) - B 4-9 Metadnonc

3. CnepoBaTenbHO, OLEHOYHO, CerMeHT AgaTa-ueHTtpa B 1 ruraBatt (Hanpumep Colossus2 xAl) aTo:
a. OKo0/0 1 M/IH. WTYK «YCKOpUTENEN»

b. MpumepHo 50 mapa 40NN NO BIOKEHUAM
c. MpumepHo 30 dk3adnonc FP64 (Hanpumep, ecnm cpaBHUBATL € cynepkomnbioTepamm TOMM-500)
d. (3710 cKOpee «peknamHaa MHpopmaumar) amanasoH 4-9 3ettadnonc FP8 (FP4) nponssoamTenbHoOCTH

lMpum. * MocnedHee nokoneHusa GPU nVidia - B300, Google TPU, Intel GAUDI, yckopumenu AWS u Mirosoft He umerom FP64-6710Kos,
Uy Hux npoussooumenbHocms FP64 He Hopmupyemcs, u npumepHo pasHa 1/64 om FP32.
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1.9. [1naHbl U nporpeCCB CTpOMTeﬁbCTBe I/Il/l -[1aTa- LLEHTPOB B N\I/Ipe
I'IpoeKT Stargate A_'_6€I1I/1H Texac w
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Wﬁﬁﬁs MeMcbwc TeHHeccH

Colossus: Total GPUs: 200,000

Phase 1: 122 days - 100k Phase 2: 92 days to expand

GPUs fully training to 200K GPUs
synchronously. From

scratch.
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1.12. [tnaHbl 1 nporpecc B ctpontenscree Ni-ata-LeHTpoB B-mupe. - -

Source: SELC
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Source: AWS/Reuters




1.15. TThaHbl 1 Nporpecc B cTpouTenbctee MN-[laTa-LUeHTpoOB B MUpe.
OA3, Kutan, EBpona Cognitar

Stargate B OAD (Aby-abu): G42 n3 Aby-abu (coemecTtHo c SoftBank, Nvidia, OpenAl, Cisco u
Oracle) nnaHupyeT noctpontb B OAD KaMnycC UCKYCCTBEHHOTO MHTEN/IeKTa «Stargate»
MoLHocTbto 5 BT. MNepsblie 200 MBT gonXHbI ObITb BBeAEHbI B 3KcnayaTaumio B 2026 roay, Kak
Ha4ano atana 1 BT.

Kutain: Kutai yckopsaeT CTpoOUTeNbCTBO COOCTBEHHbIX LIeHTPOB 06paboTKkm aaHHbIX UN.
Hanpumep, LLaHxan nnanmpyeT K 2025 rogy nocTpouTb NATb HOBbIX KPYMHbIX LEeHTPOB
0bpaboTku gaHHbIXx U, KoTopble aobasaT 6onee 100 sk3adpaoNC BbIYUCAUTENBHON MOLLHOCTMW.
(Bce pecypcbl cenyac oHM oueHmnBatoT B 246 3Kk3adnonc).

EBpona: B Beankobputanmm QTS (Blackstone) 3anoxkuna ¢pyHaameHT Kamnyca ctommocTbio 10
mnpa. pyHToB B HoptymbepneHae, Microsoft nuesectmpyet 22 mapa. PyHTOB B
NHbpacTpykTypy MN-pata-ueHTpoB. Kpome TOro, KpynHble NPOeKTbl No Bcen EBpone:
Microsoft Zurich-West 3a 400mnH. gonn B LiBenuapuu, npoekt Blackstone B AparoHe,
Ncnanna 6yget umetb 300 MBT, Google ctpout aata-ueHTp UM B Benbruun B 1 mapa.espo.
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1.18. NnaHbl 1 nporpecc 8 ctpoutenncrtee ViA-[aTta-ueHTpoB B Mupe.
byaywun UN-kamnyc komnaHmu QTS B HopTyM6epn3u,e, BenvkobputaHma « Cognita
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1.19. MNMnaHbl 1 nporpecc B ctpontensctee NKM-[laTta-ueHTPoOB B Mupe.
NHBecTnumn B M-pata-ueHTpbI NO rmnepckennepam

Big Five Hyperscaler Annual CapEx

Company 2023

2024

2025

2026 (Forecast)

Google/Alphabet ~32bn

~46bn

91.4bn

175-185bn

Microsoft ~35bn

~65bn

94bn (FY26)

~110bn

Meta* ~28bn

39.2bn

71.8bn

115-135bn

Amazon ~52bn

~77bn

131.8bn

200bn

Oracle ~7bn

~10bn (FY24)

21.2bn (FY25)

45-50bn (FY26)

TOTAL ~154bn

* 3anpeweHHas 8 P® opeaHuzayus

~237bn

~410bn

~645-680bn

Cognitar

Source: https://followtherisk.substack.com




1.20. MnaHbl 1 nporpecc B ctpoutTenoctse NA-1aTa-LUeHTPOB B MUpe. \Le;
ObocHoBaHue nHsectuumi: RPO - 3annaHnpoBaHHble Aoxoabl Ha 4-5 net Cognitar

Table 1: Estimated RPOs top $1.5 trillion from a handful of Al labs

yperscaler Estimated RPO|Composition, circularity and timelines

OpenAl accounts for 45% ($281.3bn) of revenue backlog, including

25% within 12 months (2.5 years weighted duration). Microsoft's

$13bn OpenAl investment has circled back in Azure fees for GPT
Microsoft $625bn training.

OpenAl represents $300bn, with the bulk of the balance from Meta,

NVIDIA and xAl deals. Around 25% due within 12 months.

Hyperscaler investments circle back as Oracle Cloud Infrastructure

$523bn (OCl) fees for Al training.

Google Nine out of 10 top Al labs use Google Cloud to build and run their Al
$155bn models. Around 20% due within 12 months.

Anthropic is an AWS customer, who is a minority owner. Amazon'’s

$8bn Anthropic investment circles back as AWS cloud fees for training

Anthropic’s Claude. Stability Al is also a significant AWS customer.
$160-180bn Around 25% due within 12 months.

Hyperscalers’ RPOs are heavily concentrated on few Al labs, with
circular investments amplifying risks.

Source: Earnings reports and calls

Source: https://followtherisk.substack.com



1.21. TThnaHbl 1 nporpecc B ctpontTensctee NM-aTa-ueHTpoOB B Mupe. i
TeKywpe MOLWHOCTU AaTa-LUEeHTPOB Mo runepckennepam Cogniiar

HYPERSCALE SELF BUILD REPORT JANUARY 2023 COPYRIGHT STRUCTURE RESEARCH 2023

GLOBAL: SELF-BUILD DATA CENTRE
CAPACITY SPLIT BY HYPERSCALER

IN MEGAWATTS [MW] OF CRITICAL IT POWER CAPACITY

TOP 4 HYPERSCALERS
REPRESENT

2,176 , 5,520 0
2,480 o

3,024 2,905 Total 5,929

OF TOTAL GLOBAL
1,790 SELF-BUILD CAPACITY
[ 600 | 1,403 2,003
1,350 487 1,837

494 192 686

36 644
152 640

52

lc 58
36 B 2022 Operational

o 36 Data Centre Capacity

21 Future - Capacity
lo= Under Development
and Land Banks




1.22. T1haHbl 1 nporpecc B ctpontensctee NM-aTta-ueHTpoOB B MuUpe.
[nobanbHaa MOLWHOCTb AaTa-LUEHTPOB NO NPOLWEANM roaam

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

M IT capacity ™ Non-IT capacity

Sources: Uptime Institute, “Rack Density is Rising”, December 2020; Omdia, “Data Center Racks Market Analysis — 2023"”, December 2023;

Uptime Institute, “Uptime Institute Global Data Center Survey 2024”, July 2024; Macquarie Asset Management analysis.




1.23. naHbl U Nporpecc B ctponTennctee MIN-aTa-ueHTpoB B Mupe.

[MporHo3 pocta rnobanbHoM molHocTn NN-paTa-LeHTpoB

Both Al and non-Al workloads will be key drivers of global data center
capacity demand growth through 2030.

Estimated global data center capacity demand, ‘continued momentum’ scenario, gigawatts

219

Incremental Al cag

added per year, giga

Cognitar



1.24. T1naHbl n nporpecc B ctpontensctee NM-aTa-ueHTpPoOB B MUpe. i
CpaBHeHue Bcex notpebutenei Cogniiar

Industry (ex. heavy)
Appliances

Space cooling

Heavy industry

Space and water heating
Electric transport

Data centres

Other

0% 5% 10% 15% 20% 25% 30% 35%

Source: IEA, “Energy and Al”, April 2025




1.25. T1naHbl 1 nporpecc B ctpoutensctee NM-aTta-ueHTpoB B Mupe.
[lapagokKc [1)KeBOHCa

Cognitar

"Y1o paét dHAM, TO OTHUMaeT buan"
(What Andy giveth, Bill taketh away).

«3aKoH aHTn-Mypa (The Great Moore's Law Compensator)» nam
3aKoH [1sBnaa Mes (David May): "9ddeKTMBHOCTb NPOrpamMmmHOro
obecneyeHns ymeHblLaeTcs BABOeE Kaxkable 18 mecAues, 4To
KomneHcmnpyeT 3akoH Mypa".

Ecnu cTporo, To TaK - MexaHn3m AencTBMa Nnapagokca [AxeBoHca:
- TEXHO/IOTMYECKMI nNporpecc nosblwaeT 3¢PEeKTUBHOCTb
MCNONb30BaHMA Pecypca;

- NoBblWeHNe 3PPEKTUBHOCTU CHUXKAET CTOMMOCTb
MCNONb30BaHNA PeCypca;

- CHMXEHME CTOMMOCTU CTUMY/IMPYET POCT CNPOCA Ha pecypc;
- POCT Cnpoca NPUBOAUT K yBeIMYEeHUto obulero notpebieHuna

pecypca.



1.26. MnaHbl 1 nporpecc B ctpoutensctee MN-Lata-LeHTPoOB B Mupe.
Jlutepatypa: Cognitar

1. Top-500, the List: https://top500.org/lists/top500/2025/11/

2. Al Data Centers: The Megastructures Powering the Al Revolution:
https://streamlinefeed.co.ke/news/ai-data-centers-the-megastructures-powering-the-ai-revolution-13c7856b

3. Data centres: Powering the growth of Al and cloud computing

https://www.macquarie.com/uk/en/about/company/macquarie-asset-management/institutional-investor/insights/data-centres-
powering-the-growth-of-ai-and-cloud-computing.html

4. Inside the world’s most powerful Al datacenter:
https://blogs.microsoft.com/blog/2025/09/18/inside-the-worlds-most-powerful-ai-datacenter/

5. The cost of compute: A S7 trillion race to scale data centers:
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-cost-of-compute-a-7-trillion-
dollar-race-to-scale-data-centers

6. Part One: Al’s S7 trillion infrastructure build-out and the emerging fault lines:
https://followtherisk.substack.com/p/part-one-ais-7-trillion-infrastructure

7. Part Two: Hyperscalers’ $680bn Al capex investment raises the stakes:
https://followtherisk.substack.com/p/part-two-hyperscalers-680bn-ai-capex

8. Global Infrastructure And Project Finance: Key Data Center Financing Takeaways From PPIF 2026:
https://www.spglobal.com/ratings/en/regulatory/article/global-infrastructure-and-project-finance-key-data-center-financing-
takeaways-from-ppif-2026-s101668747

9. The cost of compute: A S7 trillion race to scale data centers:
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-cost-of-compute-a-7-trillion-
dollar-race-to-scale-data-centers



2.1. U3 yero caenanbl UA-pata-ueHTpbI.
Upea [xeHceHa XyaHra — «Bce ectb Generative Al»

TEXT ANIMATION
AUDIO MOLECULE
IMAGE PROTEIN
GENERATIVE Al
The iPhone Moment of Al 1D DNA
VIDEO VIDEO
DNA 3D
PROTEIN IMAGE
MOLECULE AUDIO
g ANIMATION TEXT

i s
Source: Nvidia



2.2. N3 yero cpenanbl UA-pata-LueHTpbI.
«laTa-ueHTpbl — 3T0 PabpMKM No NPOMN3BOACTBY TOKEHOB»
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2.3. U3 yero caenaHbl UA-paTa-UeHTpbI.
Macwtabupyem GPU-cuctembl, 4TobbI (habprku TOKeHOB ObInN 3P heKTUBHLIMU Cognitar

= -t 2 % 7 18 DGX PODS
= 7‘ ("“g E {_ i FP8 18 EFLOPS 6X
- A NVIDIAEOS | ol
- -‘: o FP&4 275 PFLOPS K) §
5~ In-Network Compute 3.7 PFLOPS 36X
Bisection Bandwidth 230 TB/s 2X

Source: Nvidia



GPT-41.8T MoE
10 Day Training
GPU
Peak Teraflops
Training And Inference Precision
Inference Joules/Token

GPUs to Train In 10 Days

GPU Unit Price

GPU Cost For Training In 10 Days
Power To Train, Gw-hour
Electricity Cost Per Kw-hour

Electricity Cost For Training Run
Three Year Flectricity Cost

2.4. N3 yero cpenanbl UA-pata-LeHTpbI.
OueHka ctoumocTtu obyyeHus Chat GPT 4.0 1.8T

2016
"Pascal”
P100
19
FPI6
17,000

42,105,300
$5.000

S210.5 B
1.000
S0.14

140.0 M
Si5.3 B

2018
"Volta"
V100
130
FPl6
1,200

6,153,800
$10,000

S61.5B

140
S0.14

S196 M
S218

2020 2022
"Ampere" "Hopper"
Al00 HI00
620 4,000
£Pi6 FP8
150 10

1,290,300 100,000
$15.000 $27.500

S194 B S2.8B
40 13
S0.14 50.16
S5.6 M S2IM
S613.6 M S227.9 M

Source: https://www.nextplatform.com

Cognitar

"Blackwell"
B100O
20,000
P4
0.4

10,000
$37.500

S0.4B
3
S0.18
SO0.54 M
S592 M




2.5. U3 yero caenanbl UA-pata-ueHTpbI.
[oTpebHOoCTM B BbluncneHusax ana UA pactyT akcnoHeHUUANbLHO

Insane Demand for Al Computing

Model Size Growing Test-Time Scaling “Thinking” Token Cost
10X Parameters Per Year 5X Tokens Per Year 10X Cheaper Per Year
Kimi-K2 1T
$100.00
" Qwen3-480B — e
Qwen-72B © o
Mixtral 8x228 @ GPT-4 Turbo
b s ¥ $1000 GPT-40
] 2 %
10,000 P
10 o/ o A
y, ¢ e $1.00 e Llama3.1 70B  |lama 4 Maverick
m. ——— H °
! N, Llama 3 88
1,000 °
o $0.10
Llama 3.1 8B
ol
CLIP-VIT (86M)
Llama 3.1 88
100 $0.01
2021 2023 2025 2023 2024 2025 2022 2024 2025
Source : EPOCH Al 2\ Source : Artificial Analysis
t 4
- 'g

Source: Nvidia




2.6. U3 yero caenanbl UA-pata-LueHTpbI.
Blackwell Ultra NVL72 - eauHas cucrema
u3 72 GPU Blackwell Ultra n 36 CPU Grace

o 4
Grace
D =
— "
.

i Blackwell Ultra NvL72

.wt = Second Half 2025

- 1.1 EF Dense FP4 Inference

- 0.36 EF FP8 Training

=2 1.5X GB200 NVL72

== New Attention Instructi

= " structions Blackwell Ultra

........

|
!
-

20 TB HBM | 40 TB Fast Memory
- A 1.5X

llllll
|

! |
LS

. | 9 ) :
!
wacdabeis .

144 TB/s CX8
2X

~ 2 Reticle-Sized GPUs

reDense FP4 | 288GB HBM3e

Source: Nvidia



2.7. U3 yero caenaHbl UA-paTa-LeHTpbI.
MnaHbl 2025 roga: Vera Rubin NVL144 - eauHas cuctema
n3 144 yunos Rubin u CPU Ha 36 yunax Vera

Vera

L

Vera Rubin NVL144

Second Half 2026
88 Custom Arm Cores
3.6 EF FP4 Inference 176 Threads
3.3X GB300 NVL72
13 TB/s HBM4 i

75 TB Fast Memory Rubin
g | it T
_—— - -l
— i : 260 TB/s NVLink6 ”
S L ] 2X ()
— Aiieaiere d) 28.8 TB/s CX9
i 2X < —

% eucie-Sized GPUs
FP4 | 288GB HBM4

Source: Nvidia NVIDIA
S~ [—



2.8. N3 yero cpenanbl UA-pata-ueHTpbI.
®akTbl 2026 roga: AHoHcupoBaHa Vera Platform Cogniiar
— NOJIHbLIN HAabOp YNMOB HOBOrO NOKONEHUSA

Announcing the NVIDIA Rubin Platform

Six new chips. One Al supercomputer.

PEEErErT

Vera Rubin CX9 BF4 Spectrum-X

102.4T CPO

Vera Rubin POD

)
<ANVIDIA I



2.9. N3 yero cpenanbl UA-pata-LeHTpbI.
®akTbl 2026 roaa: Vera Rubin NVL72 - eauHas cuctema
n3 72 psonHbIX yunoB Rubin n CPU Ha 36 yunax Vera

NVIDIA Vera Rubin NVL72

Al supercomputer for the next generation of Al

—
NVFP4 Inference 3.6 EFLOPS 5x Blackwell
== NVFP4 Training 2.5 EFLOPS 3.5x
= LPDDRSX Capacity 54 TB 2.5x
— HBM4 Capacity 20.7 TB 1.5x
=== HBM4 Bandwidth 1.6 PB/s 2.8x
—
Scale-Up Bandwidth 260 TB/s 2X

Source: Nvidia



2.10. U3 yero caenanbl MA-aata-LeHTpbI.
®akTbl 2026 ropa: Vera Rubin NVL72 - eguHas cuctema
u3 72 aBonHbIX yunoB Rubin n CPU Ha 36 yunax Vera

Source: Nvidia



2.11. U3 yero caenaHbl UA-pata-ueHTpbI.
®akTbl 2026 roaa: ocHoBHou uun nnatchopmbl VR NVL72 Cognitar
— yckoputenb GPU Rubin

NVIDIA Rubin GPU

NVFP4 Inference 50 PFLOPS 5X Blackwell
NVFP4 Training 35 PFLOPS 3.5X

HBM4 Bandwidth 22 TB/s 2.8X

NVLink Bandwidth per GPU 3.6 TB/s 2X
Transistors 336 Billion 1.6X

Source: Nvidia



2.11a. U3 yero caenanbl UA-paTa-ueHTpbI.
Hosbin Tpeun LPX: gna nidpepenca - ¢ npoueccopom Crog3 LPU (COMPUTEX-2026)

Cogniiar

%{]/2026 ‘ = Source: Nvidias



2.11b. U3 yero caenaHbl UA-pgata-LeHTpbL.
gu!)oueccop nnsa nigeperca — Croq3 LPU

n GPU

Cogniiar

Groq 3 LPU

mnnnmImnnnmInnmInNInnnmInnnnunn

288 GB HBM4 500 MB SRAM
22 TB/s 150 TB/s SRAM Bandwidth
50 PFLOPs (NVFP4) 1.2 PFLOPs (FP8)
336B Transistors 98B Transistors
+2.5T (HBM4)

Uniting Processors of Extreme Performances

Source: Nvidia



2.11c. U3 yero caenanbl M-aaTa-LeHTpbI.
Cronka LPX ana undepeHca ¢ 256 npoueccopamu Croq3 LPU

a NVIDIA Groq 3 LPX
ﬁ_h.
R
AUl
4
| Al Inference Compute 315 PFLOPS
e "2 SRAM Capacity 128 GB
- |
= | . Memory Bandwidth 40 PB/s
—eed eI 0 o =
e o
el = S Scale-Up Density 256 Chips
=~ [FEE Scale-Up Bandwidth 640 TB/s
E E § Ei = / / LPU C2C Spine Connectors
e [ [ e /— 8 LPUs
e | H . FPGA — o o1t -
== | - Host CPU i __ BF4
LPU C2C Links

Available 2H26 .
Source: Nvidia



2.11d. U3 yero caenanbl UA-pata-LeHTpbL.
Kak paboTaeT achhekTuBHLIN MH(pepeHC Ha TaHaeme cToek: Vera Rubin NVL72 + Crog3 LPX

NVIDIA Dynamo Vera Rubin NVL72 Groq 3 LPX

Prefill

Input ——

Remaining
Tokens

TOKENS
KV Cache .

KV CACHE

ACTIVATIONS %
DECODE |

Decode

Uniting Processors of Extreme FLOPS and Bandwidth

Source: Nvidia



NVIDIA Vera CPU

Built for data movement and agentic processing

88 NVIDIA custom Olympus cores
176 threads with NVIDIA Spatial Multi-threading

1.8 TB/s NVLink-C2C enabling CPU:GPU coherent memory
1.5 TB system memory (3X Grace)

1.2 TB/s memory bandwidth with SOCAMM LPDDR5X
Rack-scale confidential compute

2X Data Processing 2X Compression 2X CI/CD

Source: Nvidia



2.12a. U3 yero caenaHbl UA-pata-LeHTpbI. &Y
Y3en tonbko Ha CPU-npoueccopax Vera (COMPUTEX-2026) {ogniiar

o | l nvIDIA- ‘“'Tuﬂ%Vera ﬁﬁéumﬁ#

Source: Nvidia S
nviDia
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2.13. U3 yero caenaHbl MA-paTa-LieHTpLI. &
BoluncnutenoHbin moaynb nnardopmbl VR NVL72 sognicar

NVIDIA Rubin Technology Breakthroughs

O-00 -
OO 00 s

6t Gen NVLink Vera CPU Rubin GPU
3.6 TB/s Scale-Up Custom Olympus Core 50 PF NVFP4 Transformer Engine

?5 00 o‘a A“?’?{ | ““;‘."“"““*"‘l
"\

G 0G0 0x 6\

c 1 OHGE \‘\ [ EGERE 0 N
i 0 0 O 0 ¢
- - = T S

By, .: . . s 3 '7,"

Ay Ut 4

~

3rd Gen Confidential Computing 27 Gen RAS Engine
First Rack-Scale TEE Zero Downtime Health Checks

\
TR ALIVTIVAL AT ARIVERIAY A

Source: Nvidia



NVIDIA Vera Rubin Compute Tray

No Cables
No Hoses

No Fans

Source: Nvidia




2.14a. U3 yero cpenanbl UA-pata-ueHTpbI. e
Bcs 6asoBas nuHeitka Tpees Vera Rubin (COMPUTEX-2026) L

NVIDIA Vera - CPU for the Age of Al

Grace
BlueField

o T
i) (S { UOaoung Es
N e l—‘«:‘:’:" —— ——
& P o ]|
Vera RUbln ' Vera
GPU Compute

7/7/2026 I Al __ Source: Nvidia *? a
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2.15a. U3 yero caenanbl UA-paTa-ueHTpbI.
Poagman GPU nVidia — o6HoBneHHbIt HA COMPUTEX-2026, noasuaca umn RTX Sparc

A New Line. A New Beginning.

Feynman
(= k.
Rubin
]
Blackwell | i l ]
_ =
= ﬁﬁ‘ Feynman
- HBM Next
bk
Blackwell Uttra | Rubin
20 Petaflops HBM4

HBM3e

- =

Grace Grace Blackwell Spark
LPDDRSx 1 Petafiop

LPDDRSX Vera Vera Rubin Spark Rosa Rosa Feynman

CPU LPDDR6 CPU Spark

L ~ ' ==
s . CX8  Grace Blackwell Spark ! &
- 800G 400 Terafiops _ F
. |

A LPDDRSX 7, B cxe Vera Rubin Spark J

: =~ 1600G LPDDR6
DGX Station 2026
for Windows | pry s A

CX10 Rosa Feynman

a - - ; : Spark
B Station 2027 2028
e'ﬁNl indows RTX Spark e 0]

: T e L) 2030
L

| 77 for Windows RTX Spark
J l "’Il ! ! |

Source: Nvidia
., 0 T —— WA



2.15b. U3 yero cgenaHbl U-paTa-UueHTpbI.
Tenepb npoekTupyem uenbie UN-pabpukn (COMPUTEX-2026)

NVIDIA DSX Al Factory Platform

DSX 0S Power Optimization Infrastructure Software Platform Software

2 =

A T
Designe. 1

Tl Source: Nvidia
- -




2.16. U3 yero caenanbl MA-aaTa-UeHTpbI. :
Barnsig Ha passutue MU n notpebHocTy Jinsbl Cy - CEO AMD {ognitar

* % 3 % 3 2 & & & & .

A LLA L

I

Source: AMD
Pu



2.17. U3 yero caenanbl MA-aaTa-LeHTpbI.
AMJ. Kak 3akpbITb noTpedHocTH B BbluncneHnsax UA-cadbpuk

AMDU | Advancing Al Infrastructure on an Annual Cadence

2026

ws e
p— 2 ' _

i MIA00 SERIES

—

MI350 SERIES R

AMD PENSANDO™ )

"POLLARA

30

“Helios”

2027

-

-

AMD EPYC™

‘VERANO"

AMD INSTINCT™

MI500 SERIES

AMD PENSANDO™

‘VULCANO’

Next-Gen Al Rack

AMDA

together we advance_




2.18. U3 yero caenanbl MN-pata-LeHTpbI.
AM[. Crouka Helios ¢ 72 GPU-yckoputensamu Instinct Mi-455

.;'?; o) — I

Source: ServeTheHome




2.19. U3 yero caenanbl UA-pgaTa-LueHTpbI.
AM[. Crouka Helios ¢ 72 GPU-yckoputensamu Instinct Mi-455

Preview

AMD “Helios”

Optimized Al Rack Solution

AMDZU ‘ AMDZ1 ‘ AMDZ1 ‘ AMD1 =
=rYC INSTINCT r=NSANDO ROCm

Available in 2026

.......

i FOPEN @ AGCELERATOR Ultra £thernet
S compuiepro $ Hose - 214,

HeerH

31 4TH GEN AMD CDNA™ GENERATIVE Al ARCHITECTURE POWERING AMD INSTINCT™ MI350 SERIES GPUS AND PLATFORMS | AUGUST 2025

Source: AMD AMDZ
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2.20. U3 yero caenanbl MN-pata-LeHTpbI.
AM[. Crouka Helios ¢ 72 GPU-yckoputensamu Instinct Mi-455

AMD “Helios” Al Rack
Rack Scale Al Performance Leadership

Instinct™ M1400 Series vs. Vera Rubin
AMD “Helios"” Oberon

GPU DOMAIN 72 1x

SCALE UP BANDWIDTH 260 TB/s 1x

FP4 « FP8 FLOPS 29EFe 14 EF “IX

HBM4 MEMORY CAPACITY 317TB 1.5x

MEMORY BANDWIDTH 1.4 PB/s 1.5%

SCALE OUT BANDWIDTH 43 TB/s 1.5x

Source: AMD




2.21. U3 yero caenanbl UA-aaTa-UeHTpbI.
AM[I. Ctonka Helios — KoMnbloTepHLINA TPeK, B cTOUKe uX 18 WTyK.

AMD Pensando™

/AMD Instinct™ MI455X GPUs
"Salina" 400 DPU

AMD Pensando™
"Vulcano" 800 Al NIC

Source: AMD :l

AMD EPYC™ "Venice" CPU



2.22. U3 yero caenanbl MA-aaTa-LeHTpbI.

v ] . 'S H 2
AMA. Ctounka Helios — panswe nocneaytot yckoputenu cepumn MiS00 ~ogniiar
& = - | - -
° S ° * -, - E ] ’
° ® ® ® 9 L4 |
2 @ " # ’ =
-Gen MIS00 series . =
,y:x)t(taigLeap in Al Performance C=E
AMDCONAT6 | Advanced 2nm Process | HBMAE g il 7:;«"“ |
MI45EX =
>1,000X S e e M ‘"
Al Performance in 4 Vears g WU ==

" 2023 2024 2025 2026 2027
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Source: AMD



2.23. U3 yero caenanbl MA-aaTa-LeHTpbI.
Amazon Web Services (AWS).
Cronka Trainium Ultra ¢ yckoputensmu Trainium

Cogniiar

Source: AWS



2.24. U3 yero caenanbl MA-aaTa-LeHTpbI.
Amazon Web Services (AWS).
Yckoputenb Trainium3 (AWS Anapurna labs)

Source: AWS



2.25. U3 yero caenanbl MA-aaTa-LeHTpbI.

AWS. Crounka Trainium Ultra - KomnbloTepHbIn Tpen

Simplified, cable-less
chassis design

NITRO CARDS

TRAINIUM2 ACCELERATORS

Cognitar

REAR POWER

MODULE SLOT

Source: AWS




2.26. U3 yero caenanbl MA-aaTa-LeHTpbI.
AWS. Crounka Trainium Ultra - KomnbloTepHbIn Tpen Cognitar

Trainium?2 .
Server G

HEAD NODE
%l

'

P
g |

e Source: AWS




2.27. U3 yero caenanbl MA-aata-LeHTpbI.
U HakoHew Bce Tpu ctonku ana UN-chabpuk:
AMD Helios, nVidia VR NVL72, AWS Trainum Ultra
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~So6Urce: https://www.theregister.com



2.28. U3 yero caenanbl MA-aaTa-UeHTpbI.
Tpu KOMNBLIOTEPHLIX TpeA Tpex ctoek ansa NN-abpuk:
AMD Helios, nVidia VR NVL72, AWS Trainum Ultra

Cognitar

7/7/2026
Source: https://www.theregister.com



Source: Microsoft

Peak specifications

Process Node
FP4 TFLOPS
FP8 TFLOPS

BF16 TFLOPS

HBM technology

HBM BW (TB/s)

HBM capacity (GB)

Scale-up BW: bidirectional (TB/s)

Azure Maia 200

2.29. U3 yero caoenaHbl MW-gata-LeHTpbl.
UWN-yckoputenu Microsoft Maia 200, AWS Trainium3 , Google TPU v7 Ironwood

Source: AWS

AWS Trainium3

3nm

10,145

5,072

1,268

HBM3E

4.9

216 144

2.8TB/s 2.2-2.56 TB/s

Google TPU v7

3nm

n/a

Source: ServeTheHome

Source: Microsoft



2.30. U3 yero caenaHbl MU-paTta-LeHTPbL.
Iluteparypa:

1. GTC March 2025 Keynote with NVIDIA CEO Jensen Huang:
https://www.youtube.com/live/_waPvOwL9Z8

2. CES-2026: NVIDIA Live with CEO Jensen Huang:
https://www.youtube.com/watch?v=0NBILspM4c4

3. AMD at CES-2026 (with AMD CEO Lisa SU):
https://www.amd.com/en/corporate/events/ces.html

4. AMD’s EPYC Venice, Instinct MI455X, & Helios Hardware On Display for First Time at CES 2026:
https://www.servethehome.com/amds-epyc-venice-instinct-mi455x-helios-hardware-on-display-for-first-time-at-ces-2026/

5. AWS re:Invent 2025 - Keynote with CEO Matt Garman:
https://www.youtube.com/watch?v=g3Sb9PemsSo

6. Amazon launches Trainium3 Al accelerator, competing directly against Blackwell Ultra in FP8 performance...:
https://www.tomshardware.com/tech-industry/artificial-intelligence/amazon-launches-trainium3-ai-accelerator-competing-
directly-against-blackwell-ultra-in-fp8-performance-new-trn3-gen2-ultraserver-takes-vertical-scaling-notes-from-nvidias-
playbook

7. Amazon’s Trainium3 is the latest to conform to Nvidia’s mold:
https://www.theregister.com/2025/12/07/trainium3_all_nvidia_nvl72_mold/

8. Maia 200: The Al accelerator built for inference:
https://blogs.microsoft.com/blog/2026/01/26/maia-200-the-ai-accelerator-built-for-inference/

9. This is the Google TPU v7 Ironwood Chip:
https://www.servethehome.com/this-is-the-google-tpu-v7-ironwood-chip/

Cognitar



3. 1. PayHApU-CTPOUTENLCTBO B AMEpPUKe:

. TSMC Arizona B ®PnHuKce, ApusoHa, B 2024 npounssoactso N4,
nHBectuummn 165 mapa. gonn. B oktabpe 2025 BbinyweH NepBbIn
ymn Nvidia Blackwell

. Intel Fab 52 B YaHanepe, Apu3oHa, B okTAbpe 2025 nokasaH u B
2026 ctapTtoBan Texnpouecc 18A, MHBECTULUN N3 «AOMALLHEro»
naketa 100 mnpa. gonn.

. ®abpukn Texas Instruments B LlepmaHe, Texac, 45-130HMm Ha
300mMmm nnactmnHax, nueectnumnm 60 mapa. 4onn.

. ®abpukn Micron B Aingaxo, Heto-Mopke n BupaxuHmm c
Texnpoueccom lramma (10Hm) Ha 300mMm naacTUHaX,
nusectmummn 200 mapa. gonn.

Cognitar
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Source: TSMC
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Cognitar

Source: Intel
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3.6. ®ayHAPU-CTPOUTENBCTBO B AMEPUKE: | | | @
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3.7. ®ayHApU-CTPOUTENLCTBO B Anﬂepw Ke:
Fab Micron B Cupaky3ax, Hbto-NopK
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Cognitar
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3.9. PayHApPU-CTPONTENLCTBO B AMEpPUKeE:
®abpuka TeraFab NnoHa Macka B OctuHe, Texac

Tesla, SpaceX, and xAl are launching the
most epic chip-building effort ever -
combining logic, memory and advanced
packaging under one roof.

Source: Tesla Inc.



Terafab will close the gap between today's
chip production and the future's demand - a
future among the stars.

Cognitar

We aspire to be a
galactic civilization

The Kardashev Scale
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3.10. PayHApU-CTPOUTENBCTBO B AMEpPUKeE: Lo AN

®abpuka TeraFab Nnona Macka B OctuHe, Texac

Source: Tesla Inc.



Cognitar

More than one kind of chip

Powering
Optimus

-“.

Source: Tesla Inc.
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MnaH: BbINYCK 1 mnAAMOHA NAACTUH B MmecAL, N0 2HM Texnpoueccy,
YTO 3KBMBaNeHTHO 100-200 munnmapaos 4YMnos B roa,
u yTo B 30 pa3 6onblue nponssoguTenbHocTn Abou ¢pabpuku Intel nuam TSMC

05TW
Current annual U.S. consumption

1 TW/year
Terafab output

Source: Tesla Inc.



3.13. dayHApU-CTPOUTENILCTBO B AMEpPUKe.
JlnTepatypa:

1. Blackwell Rises from Phoenix Fab: https://www.hpcwire.com/2025/10/17/blackwell-rises-from-
phoenix-fab/

2. TSMC’s New Arizona Fab! Apple Will Finally Make Advanced Chips In The U.S.:
https://www.youtube.com/watch?v=WHat_LYrpQE

3. Intel 18A Enters Production in Arizona as Company Previews Xeon 6+ for Scalable Al and Data Center
Workloads:
https://www.hpcwire.com/off-the-wire/intel-18a-enters-production-in-arizona-as-company-previews-
xeon-6-for-scalable-ai-and-data-center-workloads/

4. Inside Intel’s $20 Billion Chip Factory in the US:
https://www.youtube.com/watch?v=UDmW-pGzsWs

4. Inside Texas Instruments’ $60 billion U.S. megaproject, where Apple will make iPhone chips:
https://www.cnbc.com/2025/08/22/apple-will-make-chips-at-texas-instruments-60-billion-us-
project.html

5. Micron announces expanded U.S. investments in manufacturing and R&D:
https://www.micron.com/us-expansion?srsitid=AfmBOoobqn-

XES05820u4EUpmage4QhNIaAQx2HzSUgo1Hj65vfT23TB

6. TeraFADb project site: https://terafab.ai/

Cognitar
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