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Muxauwn LiBeTKOB

TexHnuecknn gmnpektop Intel B Poccun
VIH>XeHep

y4aCcTBOBa/ B pa3paboTke MUKPOApPXMTEKTYp Intel

MHOIOKPATHO 1 YCMeLIHO NPUMEHST MUKPOapXMTEKTYpbI Intel Ha npakTuke

* BUAEN, KaK CTPOAT AaTaLlEHTPbI 1 3HAET, Kak OHW paboTatoT

NHO6UT 06 3TOM pacckasbiBaTb

* XapakTep HOPAUNYECKNW. XXeHar.



I Notices and Disclaimers

« Performance varies by use, configuration and other factors. Learn more at
www.Intel.com/Performancelndex

« Performance results are based on testing as of dates shown in configurations and
may not reflect all publicly available updates. See backup for configuration details.

« No product or component can be absolutely secure.

 Includes the effect of Intel Thermal Velocity Boost, a feature that opportunistically
and automatically increases clock frequency above single-core and multi-core Intel
Turbo Boost Technology frequencies based on how much the processor is operating
below its maximum temperature and whether turbo power budget is available.
The frequency gain and duration is dependent on the workload, capabilities
of the processor and the processor cooling solution.

« Code names are used by Intel to identify products, technologies,
or services that are in development and not publicly available,
These are not "commercial" names and not intended to function
as trademarks.

« © Intel Corporation. Intel, the Intel logo, and other Intel marks
are trademarks of Intel Corporation or its subsidiaries. Other names
and brands may be claimed as the property of others.
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Y /5 koro

* [lnda Tex, KTO pa3pabartbiBaeT 1 3apabaTbiBaeT Ha MUKPOCEPBUCAX
* [lnga Tex, KTO TONbKO cobupaeTtcs 1 BblbrpaeT naatdopmy ans K8S

* [Ins BCEX, KTO MHTEpPEeCyeTCs COBPEMEHHbBIM XeJie30M
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“ Teopua n Victopus

a OCobeHHOCTU MUKPOCEPBICOB

e CepBepHble nnatpopmMbl Ana K8S

° MH®paCcTpykTypa AaTaleHTPOB

«» slurm.io  Kubernetes ans pa3paboTumkoB. BeuepHsas LLKONA
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Y NMouemy MUKPOCEPBUCHI

e “JKkcnepTbl NpeackasbieatoT, yto B 2022 roay 90% Bcex npunoxKeHui B gaTaueHTpax/obnakax byaet
pa3pabaTbiBaTbCA HA MUKPOCEPBUCHOM apXUTEKTYpe”™

* 83% Bcex HOBbIX 061a4HbIX SaaS NPUNOKEHUN UCMONb3YIOT MUKPOCEPBUCHI™*

[lepexoa Ha MUKPOCepPBUCHI
- PYHKUMOHAN

~2.0B
MHdpacTpykTypa |/ He B Obnake

n CTtaHOapTM30BaHHbIe -
cl._) nHTepodelicol (API)
o
I
X
O ~0.2B
~ —

__ —

2018 2023E
NHppacTpykTypa
~lIx poct ¢ 2018 no 2023E
MoHoAut MuKpocepBUChbl dyHKumm/Serverless KO/M-BA KOHTEMHEPHbIX

KKk*k

MHCTAHCOB

* https://www.charterglobal.com/five-microservices-trends-in-2020/

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona

**Source: Intel Microservices Insights Study, June 2021 )
*** Container Infrastructure Software Market Assessment: x86 Containers Forecast, 2018-2023; IDC 2020 CHEPM npwv Noaaepxke m VK Cloud Solutions + Intel
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Y HemHoro ncropumn

® 2005 — Intel virtualization (VT-x)

[TonHaa AnnapaTtHaa BupTtyanusauug
laaS, KOHBepreHuusa ceTn n xpaHeHua Ha IA

¢ 2008 — Intel Core, Nehalem uArch

¢ 2013 — Docker

[TlporpammHaga BupTtyanusauua Ha ypoBHe OS
SaaS, MUKpocepBUCHada AeKOMNOo3nLKna B obnakax

¢ 2014 — Kubernetes

_/

¢ 2021 - Intel Software Guard Extensions (Intel SGX) 2.0



Y Ocob6eHHOCTN MUKPOCEPBICOB

HaknagHble pacxoabl opKecTpaumm
TpeboBaHMA K Kenesy

m Application Logic  m Orchestration

§U')

_8 Cache2

> :

% Cachel H Ig h

5 . Throughput

(-

-8 Adsl

O

D)

O

o Feed?2

o

% Feedl

S Low Low

2 Web Latency Jitter
0 25 50 75 100

** From Accelerometer: Understanding Acceleration Opportunities for Data Center Overheads at Hyperscale, Akshitha Sriraman, Abhishek Dhanotia. Facebook. 2020
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Y Ocob6eHHOCTN MUKPOCEPBICOB

gy Metrics

— RPC

- T

- SLO Ha maKc 3afiepxKy npu New Replicas S R ;

= . MacLUTabupoBaHWUM Ha MUMSIMOHBI PENSIK " ; § Pod 1 Pod N

3 BoicTpoaencTeme New Pod | cAdvisor ||| === ———

o MaKc3agepkK1  Tekyliee pelieHue: pesepsnposaHie g =E 1 =E

ﬂ:;.' pecypcos (overprovisioning) \ . S E -1 =1

L , Kubelet i i

EE! seleelier Autoscaler i i Containers Containers

N Bbicokasi anHamuka, nepexogHble (e.g: Kubernetes) (k8S or |aa5) e

g MPOLECChl — YTO U rae NPOUCXOaUT :’ """""""""""""""""""""""""" I

|

% HabnropgaemocTb | 0S ]
| |

5 TekylLuee peweHue : Traces, Metrics and New Node i :

L% Logs for service health and SLO trends ) Hypervisor i

- ' | i

e Load Balancing, Orchestration, ! CPU Memory |

- communication, resource contention : ]

E Pa CXoAbl Ha i'l::'_'::'_'::'_'::'_'::'_':'_'_'::'_':'_'_'::'_'::'_'::'_':'—'_':::':::':::'-'i

=I MHdpacTpyKTypy Current Solutions: service mesh, policies for — _ |

4 scheduler, extensive tuning and optimization REIS /Al i IPU NIC Disk XPU !

) i i

Q@ e o e o o o o e e P e e e e e e F

-

4 “Rethinking search architecture to deal with tail latencies, overhead increasing non-

% linearly with traffic growth, it’s a million-dollar pain point”: Large Saa$S Provider “Resource contention can cause CPU/MEM limits to be hit, which sends traffic to

N remaining pods, continuing the failure cycle”: Large B2C SaaS Company

“We’re constantly adding metrics to understand usage, ensure rightsizing and

= prevent resource starvation” : Large US B2C Cloud-Native SaaS Company “memset takes up high single digit percent of cpu for a large-scale service, that’s a
E 9,0 2.0, .
= lot of cpu cycles for writing zero’s”: US Cloud Provider
qu *Microservices Trends and Challenges:
Google : https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/44271.pdf )
Twitter: https://blog.twitter.com/engineering/en_us/topics/infrastructure/2017/the-infrastructure-behind-twitter-scale.html E - +
9 Netflix: https://medium.com/swih/a-design-analysis-of-cloud-based-microservices-architecture-at-netflix-98836b2da4 5f c n P M nNpy NOAACPXKKE m VK C IO Ud SOIUtID ns Intel

Facebook: https://research.fb.com/wp-content/uploads/2019/05/SoftSKU-Optimizing-Server-Architectures-for-Microservice-Diversity-@Scale.pdf



https://static.googleusercontent.com/media/research.google.com/en/pubs/archive/44271.pdf
https://blog.twitter.com/engineering/en_us/topics/infrastructure/2017/the-infrastructure-behind-twitter-scale.html
https://medium.com/swlh/a-design-analysis-of-cloud-based-microservices-architecture-at-netflix-98836b2da45f
https://research.fb.com/wp-content/uploads/2019/05/SoftSKU-Optimizing-Server-Architectures-for-Microservice-Diversity-@Scale.pdf

B Mpoueccopsl Intel ona pataueHTpoB 1 061aUHbIX TPUNONKEHWNI

2019 2021 2022

Cascade Lake Ice Lake Next Gen Xeon

Intel DL Boost (VNNI) Sapphire Rapids
Intel® Optane™ Persistent Memory Intel Software Guard Extensions Intel Data Stream Accelerator (DSA)

2020 (Intel® SGX) Accelerator Interfacing Architecture (AiA)
Intel Dynamic Load Balancer (DLB)
Intel QuickAssist Technology (QAT)
Cooper Lake Intel Shared Virtual Memory (SVM)
Intel DL Boost (BFLOAT16) Intel Scalable 10 Virtualization (SIOV)

Kubernetes anst pazpabotunkos. BeuepHas WKoNa
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MacwTtabupyemble npoueccopsbl Intel® Xeon® 3-ro nokoneHus
Ice Lake — Intel Software Guard Extensions (Intel SGX)

Intel SGX B K8S

6e3 yuwepba gna NponsBoANTENBHOCTU

Tenepb NOAAEPHKUBAIOT
TpeboBaHUA COBPEMEHHbLIX paboumx Harpy3oK (go 1 Tb

namMaTn)
[MpunoxeHune [MpunoxeHune - 8

OnepaunoHHas cmctemMa

Kop

[Mpoueccop n naMAaTb SGX

11 p

https://github.com/scontain/hello-world-kubernetes




¢ Q) " CONFIDENTIALCOMPUTING
L%, CONSORTIUM

Il Gramine Project: Library OS ana SGX KoHTeliHepoB

—
N
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+
Intel SGX
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- Vector AES and Vector Carry-less

- Galois Field New Instructions

Compression/Decompression
and Special SIMD

- Bit Algebra
- VBMI — Vector Bit Manipulation

MacwTtabupyemsblie npoueccopsbl Intel® Xeon® 3-ro nokoneHums
lce Lake — HOBble MHCTPYKUUA

Cryptography | | New SIMD ISA Utilizing ¢ T T— Ice Lake vs. Cascade Lake
- Big-Number Arithmetic (AVX-512 AVX512 on ICX J Per Core Performance
Integer IFMA) Multi-Buffer

tional Serial Approach on a Gen

| ECDHE x25519 4.12X
" RSA Sign 2048 5.63X
| ECDHE p256 2.73X

Multiply Instructions

(GFNI) | AES-CTR 3.84X
- SHA-NI | AES-CMAC 3.78X
| AES-XTS 3.5X

. AES-GCM 3.34x

| ECDSA Sign p256 19X
. CRC 2.3X
ENZuC 1.5x

Instruction

CNEPM npnromence Qg VK Cloud Solutions  +  intel.



- [1Ipoueccopsbl Intel® Xeon® cneaylowero NOKONeHUs
Sapphire Rapids — akcenepaTtop Ans MMKPOCEPBUCOB

AP PEKTUBHOCTL MNIIAHNPOBKU bbicTpee KOMMYHUKaLnun [Tpon3BOOANTENBHOCTb

_ PodN
RPC i

Pod 1 Pod N Con’;';\iners

|
|

I L
LI
{1
| |
II L -
« I
{111
T
3
@ @)
2| |@
()]
e

Kubernetes anst pazpabotunkos. BeuepHas WKoNa

. . CPU Memory
Scheduler/orchestrator Contalners Contalners :::___::___::___::___::___::___::___::___::___::___::E
i | 1PU NIC Disk XPU | i
« Device/Feature Awareness * Low Latency Comms * Runtime Language Optimization
(Kubernetes Enhancements) (QAT, DLB) (ITLB, iCache, Vectorization, ISA’s)
« Faster container spin-up / tear- « Efficient IPU Offload * Optimized Software Stack
down (DSA kernel, glibc, other perf libs
( )  IPU ‘brownfield’ use cases: QoS, ( : : )
 Enhanced Observability (New Ops (provisioning, caching,  Platform optimizations
o PMU capabilities) audits, etc.), Telemetry (SVM, RDT, etc.)
=
S
14 CHEPM npuy NoAAepXKe m VK Cloud Solutions + intel



- [Tpoueccopsbl Intel® Xeon® cneayroLllero NOKONEHUS
Sapphire Rapids — MukpocepBuchil

Goal

Enable higher throughput while meeting latency requirements and
reducing infrastructure overhead for execution, monitoring, and
orchestration thousands of microservices

+69%

Runtime Languages — lower latency for
|mproved Performa nce Run’“me Languages

and Quality of Service AIA ISA’s — efficient worker threads, signaling, and synch.

+24%

Kubernetes — enhanced for scaling,
placement, and policies

Overhead Advanced Telemetry — easier analysis & optimization

Reduced Infrastructure

S Improved latency of Remote procedure calls
Better Distributed nd sorvice-mesh

Communication QAT, DSA etc. — optimized networking and data movement

Throughput per Core under Latency SLA of p99 <30ms

Cascade Lake Icelake Server Sapphire Rapids

Results have been estimated or simulated based on testing on pre-production hardware and software. For workloads and configurations visit www.intel.com/InnovationEventClaims. Results may vary
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NHOPaCTPYKTypa AaTaLLeHTPOB: CeTb 1 XpaHeHune

[lepepaBaTh ObICTPEE XpaHUTb 60abLLE O6bpabaTbiBaTh BCE

intel. intel

intel b Intel” Optane™ SSD P5800X XEON AGILEX

OPTANE
ETHERNET bbictpenwnn SSD Ha nnaHeTte @ o o

MNMpoueccopsl

e Intel® Optane““ Persistent Intel® Xeon® Scalable TpeTbero nokoneHus

ortane  Memory 200 series CaMmbin 6bICTPLIN cepBepHbIv Npoueccop Intel
CO BCTPOEHHbIMU peweHnamMu gna U n

[lo 6TB naMATn Ha cokeT 6e30MacHOCTU
1o 200GbE Ha ogauH PCle 4.0 choT ans + MOCTOAHHOE XpaHUIULLE AaHHbIX

BbICOKOHArpy*»eHHbIX MPUIOXKEHNN " Intel° SSD D5-P5316 Intel Agllex FPGA

SSD [lepepoBoe pelweHme no

MNepebin PCle 4.0 144-cnonnbin QLC

npounssoauTenbHoctn FPGA nornmkm n
3D NAND penaet BO3MOXHbIM 1PB

dHeproadpPeKTUBHOCTHU

eHUA B 1U kKopniyce

Intel® Ethernet ES10-2CQDA2

ONTUMU3UPOBaHHbIE PelleHunA YseLect  ¥MaRkeT >500
SOLUTIONS READY  [MapTHepckux PeweHunin
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B Container Bare Metal Reference Architecture Guide

HARDWARE INSTALLATION INTEL
& OPEN-SOURCE SOFTWARE

PLAYBOOK

REFERENCE ARCHITECTURES

ANSIBLE SCRIPTS Kubernetes* Cluster

K8s NETWORKING oL - S S )
OPERATORS oer |

NIC NIC Overlay NIC NIC Overlay
KUBERNETES WORKER NODE KUBERNETES WORKER NODE

PACKET PROCESSING HELM CHARTS “ e S e o B

Platform software/Capabilities Platform software/Capabilities

K8s* CNI; K8s* Device Plugins; Telemetry, K8s* CNI; K8s* Device Plugins; Telemetry;
Resource Mgmt.; Packet Processing; Resource Mgmt.; Packet Processing;

KUBESPRAY
RESOURCE MANAGEMENT

Intel® Xeon® Gold 5318NCPU @ 2.1GHz,
Optimized Setup —

< 3 O m I n KUBERNETES CONTROLNODE KUBERNETES CONTROLNODE KUBERNETES CONTROLNODE
Kubernetes* Kubernetes* Kubernetes*
OBSERVABILITY
Centos* Centos* Centos*

Intel® Xeon® Gold 5318NCPU @ Intel® Xeon® Gold 5318NCPU @ Intel® Xeon® Gold 5318NCPU @
2.1GHz, 20C/40T, 135W 2.1GHz, 20C/40T, 135W 2.1GHz, 20C/40T, 135W

| ~ CONFIGURATION PROFILES PER
intel L %}t NETWOK LOCATION & WORKLOADS

Kubernetes anst pazpabotunkos. BeuepHas WKoNa

Xeo N Intel FPGA Intel® Optane™ ON REMOTE REGIONAL
. PREMISES CENTRAL BJAYWAY
Ve = W er EDGE OFFICE CENTER
o

= Intel® Ethernet Intel® QuickAssist V'i%AI_LSCI\h(T)gD: 5G-UPF;CMTS; = 5G-UPF; CMTS;
= Controller Technology ’ BNG; CDN BNG; CDN
>
7 Container Bare Metal Reference Architecture Guide: ) .
18 C”EPM npwv NoAAepXKe m VK Cloud Solutions + |nte|

Container Bare Metal for 2nd Generation Intel® Xeon® Scalable Processor Reference Architecture



https://builders.intel.com/docs/networkbuilders/container-bare-metal-for-2nd-generation-intel-xeon-scalable-processor.pdf

I Intel: Container Experience Kits

Container Reference Architecture Kubernetes Networking Acceleration Resource Management
The container bare metal reference architecture Kubernetes support for network functionality Open platforms provide the scalability and Kubernetes match the server capabilities to
release represents... required in NFV use cases. flexibility needed for almost any network usage.... workload requirements and...

- lll.ll || | 'll
11111IAARARL ,
~ - 'l ‘c ' |’| I‘- .‘- l‘ l\ l‘ l f - =:===§iE ziﬂii

IR ‘ : _ | | A\\\\\\\RN)

"\ll‘llal,.la/

LLLLLLALARXR ol N =g

L
r=,
-=

= LA 1A MRS,

Kubernetes anst pazpabotunkos. BeuepHas WKoNa

Telemetry Training and Demo Links Cable Use Case

Ensure platform and container metrics and events Watch the following training and demo videos to Intel optimizes virtualized, cable modem

are accessible though industry standard... understand the newly developed... termination system (vVCMTS) architecture...
O
-
—
=
w

https://networkbuilders.intel.com/intel-technologies/container-experience-kits . :

19 CHEPM npwn noaAepxke m VK Cloud Solutions + |nte|



Y Intel: Container Experience Kits

https://networkbuilders.intel.com/intel-technologies/container-experience-kits
20
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Appendix

3.34x higher IPSec AES-GCM performance,3.78x higher IPSec AES-CMAC performance,3.84x higher IPSec AES-CTR performance,.5x higher IPSec ZUC performance: 8380: 1-node, 2x Intel(R) Xeon(R) Platinum 8380 CPU on M50CYP25SB2U
with 512 GB (16 slots/ 32GB/ 3200) total DDR4 memory, ucode Ox8d055260, HT On, Turbo Off, Ubuntu 20.04.2 LTS, 5.4.0-66-generic, Ix Intel 1.8 TB SSD OS Drive, intel-ipsec-mb v0.55, gcc 9.3.0, Glibe 2.3], test by Intel on 3/17/2021. 8280M: 1-
node, 2x Intel(R) Xeon(R) Platinum 8280M CPU on S2600WFT with 384 GB (12 slots/ 32GB/ 2933) total DDR4 memory, ucode 0x4003003, HT On, Turbo Off, Ubuntu 20.04.2 LTS, 5.4.0-66-generic, Ix Intel 1.8 TB SSD OS Drive, intel-ipsec-mb
v0.55, gcc 9.3.0, Glibe 2.31, test by Intel on 3/8/2021.

3.5xhigher ISA-L AES-XTS performance, 2.30x higher ISA-L CRC performance: ISA-L: 8380: 1-node, 2x Intel® Xeon® Platinum 8380 Processor, 40 cores HT On Turbo OFF Total Memory 512 GB (16 slots/ 32GB/ 3200 MHz), Data protection (Reed
Solomon EC (10+4)), Data integrity (CRC64), Hashing (Multibuffer MD5),Data encryption (AES-XTS 128 Expanded Key), Data Compression (Level 3 Compression (Calgary Corpus)), BIOS: SE5C6200.86B.3021.D040.2103160200 (ucode:
0x8d05a260), Ubuntu 20.04.2, 5.4.0-67-generic, gcc 9.3.0 compiler, yasm 1.3.0, nasm 2.14.02, isal 2.30, isal_crypto 2.23, OpenSSL 1.1.1i, zlib 1.2.11, Test by Intel as of 03/19/2021. 8280: 1-node, 2x Intel® Xeon® Platinum 8280 Processor, 28 cores HT
On Turbo OFF Total Memory 384 GB (12 slots/ 32GB/ 2933 MHz), BIOS: SE5C620.86B.02.01.0013.121520200651 (ucode:0x4003003), Ubuntu 20.04.2, 5.4.0-67-generic, gcc 9.3.0 compiler, yasm 1.3.0, nasm 2.14.02, isal 2.30, isal_crypto 2.23,
OpenSSL 111, zlib 1211 Test by Intel as of 2/9/2021. Performance measured on single core.

5.63x higher OpenSSL RSA Sign 2048 performance,1.90x higher OpenSSL ECDSA Sign p256 performance,4.12x higher OpenSSL ECDHE x25519 performance,2.73x higher OpenSSL ECDHE p256 performance, 8280M:1-node, 2x Intel(R) Xeon(R)
Platinum 8280M CPU on S2600WFT with 384 GB (12 slots/ 32GB/ 2933) total DDR4 memory, ucode Ox5003003, HT On, Turbo Off, Ubuntu 20.04.1LTS, 5.4.0-65-generic, Ix INTEL_SSDSC2KGOT, OpenSSL 11, GCC 9.3.0, test by Intel on
3/5/2021. 8380: 1-node, 2x Intel(R) Xeon(R) Platinum 8380 CPU on M50CYP2SB2U with 512 GB (16 slots/ 32GB/ 3200) total DDR4 memory, ucode Oxd000270, HT On, Turbo Off, Ubuntu 20.04.1LTS, 5.4.0-65-generic, Ix INTEL_SSDSC2KGOI
,OpenSSL 111, GCC 9.3.0, QAT Engine v0.6.4, test by Intel on 3/24/2021. 8380: 1-node, 2x Intel(R) Xeon(R) Platinum 8380 CPU on M50CYP2SB2U with 512 GB (16 slots/ 32GB/ 3200) total DDR4 memory, ucode Oxd000270, HT On, Turbo Off,
Ubuntu 20.04.1LTS, 5.4.0-65-generic, Ix INTEL_SSDSC2KGOT, OpenSSL 1.11j, GCC 9.3.0, QAT Engine vO.6.5, test by Intel on 3/24/2021.

20% IPC improvement: 3@ Gen Xeon Scalable processor: 1-node, 2x 28-core 3rd Gen Intel Xeon Scalable processor, Wilson City platform, 512GB (16 slots / 32GB / 3200) total DDR4 memory, HT on, ucode=x270, RHEL 8.0, Kernel Version4.18.0-

80.el8.x86_64, test by Intel on 3/30/2021. 2" Gen Intel Xeon Scalable processor: I-node, 2x 28-core 2nd Gen Intel Xeon Scalable processor, Neon City platform, 384GB (12 slots / 32GB / 2933) total DDR4 memory, HT on, ucode=x2f00, RHEL 8.0,

Kernel Version4.18.0-80.el8.x86_64, test by Intel on 3/30/2021. SPECrate2017_int_base (est). Tests at equal frequency, equal uncore frequency, equal compiler.

Intel® Optane™ Persistent Memory 200 Series, Average 32% more memory bandwidth: Based on testing by Intel as of April 27, 2020 (Baseline) and March 23, 2021 (New). Baseline configuration: 1-node, 1x Intel® Xeon® Platinum 8280L processor
(28 cores at 2.7 GHz) on Neon City with a single Intel® Optane™ PMem module configuration (6 x 32 GB DRAM; 1x $128 GB, 256 GB, 512 GB}# Intel® Optane™ PMem module), ucode rev: 04002F00 running Fedora 29 kernel 5.118-200.fc29 x86_64
and Intel Memory Latency Checker (Intel MLC) version 3.8 with App Direct Mode. New Configuration: 1-node, 1x pre-production 3rd Gen Intel® Xeon® Scalable processor (38 cores at 2.0 GHz) on Wilson City with a single Intel® Optane™ PMem
module configuration (8 x 32 GB DRAM; 1x $128 GB, 256 GB, 512 GB} Intel® Optane™ PMem module), ucode rev: 8d000270 running RHEL 8.1kernel 4.18.0-147.el8.x86_64 and Intel MLC version 3.9 with App Direct Mode.

Performance made flexible.
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Experienced: Interns
(aNns CTYyAEHTOB OYHOW

dopMbl):


https://intel.wd1.myworkdayjobs.com/External/job/Russia-Nizhny-Novgorod/DevOps-intern_JR0174698
https://intel.wd1.myworkdayjobs.com/External/job/Russia-Nizhny-Novgorod/Infrastructure-and-DevOps-Intern_JR0182804
https://intel.wd1.myworkdayjobs.com/External/job/Russia-Nizhny-Novgorod/DevOps-Engineer--Integration--Computer-Vision-_JR0174925-1
https://intel.wd1.myworkdayjobs.com/External/job/Russia-Nizhny-Novgorod/Software-Validation-Engineer--DevOps--Computer-Vision-_JR0175417
https://intel.wd1.myworkdayjobs.com/External/job/Russia-Nizhny-Novgorod/SW-Tools-Build-Engineer_JR0190835
https://intel.wd1.myworkdayjobs.com/External/job/Russia-Nizhny-Novgorod/Cloud-SW-Development-Engineer--Computer-Vision-_JR0195950

