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Introduction <

\/ - Redesign

W XSLAB QMA@ | Legacy
Computer.

E-Mail sales@xslab.co.kr

Phone 02-6952-9974

Site www.xslab.co.kr

Blog blog.naver.com/xslab

Add 701, ACE Techno Tower 8, 11, Digital-ro 3 gil, Guro-gu, Seoul, Korea.

Est. Date 2017.08.24.

XSLAB has been developing the first low-power many-core ARM server in Korea for more than 12 years.
Befitting its reputation as Kored's first ARM server company, we provides everything from HW to SW.
We boast the best technology and expertise across the entire server industry, including the cloud.
XSLAB would proudly announces the advent of a new server era in Korea.

03

66

We are the first company
to produce low-power, high-
effciency ARM servers from
HW to SW in Korea.
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CEO Primary Members
Myoung—hqu(FunFun) Yoo CTO R&D ARM server HW Dev. 18*yr Career
Finance . .
CEO of XSLAB Inc. CFO Management B.Laws in Seoul Nat’l Univ. 15*yr Career
(Former) NIRS Cloud Tech. Committee Member ) )
i i Director Embedded SW Industrial/utomoblle 15*yr Career
(Former) Seoul Guro-gu Policy Advisory Member Embedded SW Y
(Former) NAVER D2 Startup Factory Mentor . ) .
(Former) Adij. Professor of Hanyang Univ. SW div. Director Intra. SW Ph.Din CSE o'yr Career
(Former) Ministry of Science SW Maestro Mentor Director Web/Data SW B.S.in CSE 12yr Career
Organisation CEO
Advisory Management Fianance
7> R&D Business
.0
’
1 7 R&D People Rate A E ’ HW sw sales PR(Design)
o, LY
.7.(?'.5. ./.O E ' g HW Embedded SW Purchases Logistics
2024 Year LARR RS0
Infrastructure SW High-level SW
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== openstack.
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Korea'’s First and Only ARM Server
Developing Company for 12+ Years

The first server company to design and manufacture ARM server motherboards in KR since 2011
Stable production base through partnership with key partners in the value chain

ARM Server Total Company developing
Not Only HW But Also SW with UEFI and BMC

Developing and porting of all softwares to operate ARM server motherboards, from UEFI(BIOS) to OS,
drivers. Self-developed BMC, essential for remmote management, and porting of OCP OpenBMC

Build ARM Server based on Cloud Services and
Management Solutions like OpenStack

In addition to delivering servers simply, XSLAB is also capable of building & managing cloud services
like OpenStack and Kubernetes. Developing remote management software for KISTI's super computer
cluster and software for management
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| o
2022 y) ]
Online Store Launched M T}. 4\ [

Delivered 1,000EA of ARM VDI Thin-client to SK Broadband 201 9

Implemented ARM Servers and SW at Korea Southeast Power Co. Investment from Bluepoint Partners and Sunbo Angel Partners
Counducted ARM-based A.l. Companion Robot Gov. Project Official Release of V-Raptor SQ

Participated in COMEUP 2022 Delivered V-Raptor SQ to University of Hawai'i
@ Contract with KISTI for Supercomputer Server Cluster Management SW

2021

2023 Pre-A series Investment from Quantum Ventures KR ®
Contract with Kakao for ARM Server and Cloud SW

Particapted in COMPUTEX and Exhibition of ARM Servers (First in KR) 2018

Delivered ARM Servers & SW to Sam-A-Aluminum Co.

Participated in 23" ICT Festival Korea

Delivered ARM Servers to Korea Automotive Technology Institute

Delivered V-Raptor SQ to Samsung Electronics

Established XSLAB Inc.
Selected for Government Funding (TIPS)

9
N 2014 o N - 2015
201 2 ® Developed 2nd Prototype Purchase Contional R&D with NAVER
Introduced ARM Server at Developed Ist & 2nd Prototype of
Developed Ist Prototype NAVER DEVIEW V-Raptor
® Conducted ETRI Project A~ .

2011

Conceptualisation of ARM Server
Acquiring Fundamental Technologies
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ARM Server Full-stack All-in-one Development System

Hardware

Design & Production of ARM Server Board Schematic
In-house Circuit Design for Power, RAM, Network, and so on.
Design of Server Components

Embedded SW

Developing and Porting UEFI, OS, Driver(BSP)

Firmware Updated and Patches

Develop BMC(Baseboard Management Controller) SW
Developing and Porting OpenBMC

08

High-level SW

Develop BMC, OpenBMC-based Back/Front-end SW
Develop Server Cluster Remote Management SW
Develop OS & App Release Management SW

Infrastructure SW

Develop ARM Server-based Virtualisation SW
Develop ARM Server-based High Availability(HA) SW
Develop ARM Server-based Cloud SW

(Openstack, Kubernetes)
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Press Releases
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We are manufacturing and supplying ARM servers with leading domestic and overseas companies

such as Samsung Electronics, Ampere Computing, Kakao, and SK Broadband.
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Develop & Supply Customisable ARM Server

Developement & Supply of V-Raptor ARM Server Series
ARM Servers for Special Purposes
Customised HW and SW OEM/ODM Development

Develop ARM Server-based Cloud SW

In-house Establishment & Support of Cloud-infra based
on ARM Servers (OpensStack, Kubernetes, etc.)
Customisable Cloud Development & On-demand Build

Supply Remote Server Management SW

In-house Developed BMC & Firmware Update Solution
Development of ARM-based Industrial Devices &
Dedicated Remoter Management SW

Customisable Management SW Build

1

ARM PC-based Display Devices

OEM/ODM for ARM PC-based Display Devices

Migration of Legacy intel-based industrial PCs to ARM-based
Platforms such as POS, KIOSK, DID, etc.

OEM/ODM for Low-power ARM Laptops(Android, Linux, etc.)

XSLAB’s ARM-based Cloud Service (BlueShift)

Cloud Service for Education & SMB
Based on OpenStack & K8s

Develop Low-power A.l. Chip based Edge A.l.

ARM-based Low-power Edge Al Server Development
Computer-vision A.l. Chip-based Modular Solution Development
OEM/ODM Partnership with A.l. Chip Companies
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Mini Server Node

o§ v-raptor PEC

SQMP 2U 19" Rackmount Chassis (440*650*85, mm)

Management i.MX6Q BMC ARM Cortex-A9 4-core, OpenBMC, XMAS Web Console
Network 1 x 1GbE LAN for Remote Management
1/0 Port 2 x USB 2.0 (BMC), 1 x Debug micro USB, 2 x RJ45

Power Supply Dual 800W Redundant PSUs 80 PLUS PLATINUM

V-Raptor PEC Server Node

CPU SynQuacer SC2A11, ARM Cortex-A53 1GHz 64bit 24-cores System on Chip
Network 1 x 1GbE LAN System on Chip
®8 v-rapt.or' SQ Power 15W Power Consumption

V- RGptOI’ SQ can operote 768 cores Memory Slot 2 x DDR4 ECC SODIMM Slot 2133MHz, up to 32GB

with up to 32 PEC server nodes. IS0 L2 WY, W S TS

12
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V-Raptor LX 2U 19" Rackmount Chassis (444*670*87, mm)

CPU Layerscape LX2160A, ARM Cortex-A72 2.2GHz 64bit 16-core System on Chip

Memory Slot 2 x DDR4 RDIMM slots (1DPC) 2-Channel 3200MHz, up to 128GB

Disk Bay Front side: 12 x 2.5"/3.5" SATA 3.0/SAS (HOT SWAP), Internal: 2 x 2.5" SATA3.0
Network HOST: 1 x 1GbE LAN, BMC: 1 x 1GbE LAN(Management)
Raid Card ARC-1886-4X12I 12Gb/s SAS/SATA 0,1,10,30,50,60

Expansion Slot 2 x PCle Gen3 x8(Slot x16), 1 x PCle Gen3 x4(Slot x16)

1/O Port 2 x USB 2.0(BMC), 1 x USB 3.0(HOST, Rear side)
o v-raptor LX 1x USB 3.0(HOST, Front side), 1x Debug micro

V- ROptOI’ LX has 12 SATA/SAS drive boys Power Supply Dual 1200W Redundant PSUs 80 PLUS PLATINUM
It can handle over 200TB of data. Management i.MX6Q BMC ARM Cortex-A9 4-core, OpenBMC, XMAS Web Console
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SQ mini = ; "{'—'—-ff—l-lf_:_uf_._.:,

V-Raptor SQ mini 1U 19" Rackmount Chassis (430%*383*44, mm)

CPU SynQuacer SC2A11, ARM Cortex-A53 1GHz 64bit 24-cores System on Chip

Memory Slot 4 x DDR4 RDIMM slots (2DPC) 2-Channel 2133MHz, up to 64GB
Disk Bay Front side: 2 x 2.5" SATA 3.0
Network HOST: 1 x 1GbE LAN, BMC: 1 x 1GbE LAN(Management)
Expansion Slot 1 x PCle Gen2 x4(Slot x16)
I/O Port 2 x USB 2.0(BMC), 1 x Debug micro USB, 2 x RJ45

s§ v-raptor SQ mini

Lo Power Supply Single 265W Flex ATX 80 PLUS BRONZE
V-Raptor SQ mini is

a U standalone edge server. Management i.MX6Q BMC ARM Cortex-A9 4-core, OpenBMC, XMAS Web Console

14
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SQ nano
AN P N/A

u Web: 5000

-

V-Raptor SQ nano (193*169*33, mm)

CPU SynQuacer SC2A11, ARM Cortex-A53 1GHz 64bit 24-cores System on Chip

Memory Slot 2 x DDR4 ECC SODIMM slots (1DPC) 2-Channel 2133MHz, up to 32GB

Disk Bay Internal: 1 x M.2 NVMe, up to 1TB
Network 1x 1GbE LAN

Expansion Slot 1 x PCle Gen2 x4(Slot x16)

s§ v-raptor SQ nano

. 1/O Port 4 x USB 3.0, 1 x Debug mini USB, 1 x RJ45
V-Raptor SQ nano is a personal ARM server

. o P | DC 12V, 2A P A
workstation that fits in the palm of your hand. CUETSUEPY | RIS, 2 FONE L CE

15
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Low-power A.l. Chip-based Products

VDI Thin Client A.l. USB Dongle

A.l. Dev. Kit Mass Procution Module Mass Procution PCle Card

The GTI SPR2803S NPU, which is installed in XSLAB's edge artificial intelligence,
boasts a performance of 16.8 TOPS with 0.7W power consumption.

16
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Design and Manufacture of In-house ARM Server Schematics

S R W

1236 X 151.5

CPU RESET, CLOCK & JTAG DEBUG

JTAG HOR
2x10

CPU R
SODIMM Gabit + 8bit ECC PHY1 e eMMC Boit
122 858
SPI0
571 FLASH
T Gigabit RGMII0 5o -slen

RGMIIT
£ BN SC2A11
ARM Cortex-AS3 x24-Cores SOC
e
31mm X 31mm) rm i Pl
2o SPIT

9
3

Flle x16 U‘::o M]AZSCV“EJI E PCle 20 x4
PCB Edge UARTO
. . . o o . qe tl'f:;,q GPIOs PCIED
From design to production, the product is carried out in Koreaq, providing = | B

PCle 20 x4

quick response, technical support, and customisation desired by the customer.
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Proprietary BMC and OpenBMC Integration

Web Browser

Nginx IPMI Tool
IPMI Message
3 v
g DB —  Uvicorn IPMI Gateway
(0]
s Socket(UDS), T
BMC Data Packet
Sensor BMC
I Socket(UDS), BMC Data Packet BMC Data Packet |
/dev/i2c /dev/tty /sys/class/gpio

Kernel

Device

Sensor USB to Serial Power ON/OFF

Customisable remote management solution to deploy OS and updates @ dEbian Linﬂ.’fﬁ\
Factory reset and recovery to desired points in time supported on web and mobile Ry
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Proprietary BMC and OpenBMC Integration

bmcweb phosphor-ipmi-net OpenBMC Service

phosphot-host- phosphot-chassis-

statemanager statemanager OpenBMC Service

PC IPMI Tool Web Browser

System D-Bus

phosphot-host- phosphot-chassis- .
statemanager statemanager Systemd Unit
obmc-host obmc-chassis0 obmc-host- Phosphor-ipmi-net
stop@.target poweroff@.target shutdown@.target

wait-op-host- wait-op-host- wait-op-host-soft- Server VR e ETET
start@.service stop.@service stop@.service System D-Bus

Sensor Daemon

op-host- op-host- op-host-soft-
start@.target stop@.target stop@.target Phosphor-host-ipmi

Control Service

XSLAB is the first in Korea to produce OCP standard servers by applying

. @ Open
OpenBMC, which was started by Metag, to actual products.
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Heterogeneous Server Cluster Remote Management SW

uwsGl

(Django RESTAPI)

Web

server_manager
task

mailer
task

Celery

(Django RESTAPI) PMI
task

server_| Py [€

]

g ipmitool_handler.py | |

Web

Websocket
. task

Node monitoring
task

(Command) =

Daphne
(Django Websocket)

,_:

> ipmitool_handler.py

(SoL) u

HW Status Monitoring & Management SW

Cluster Configuration & OS Provisioning SW

Mailing
task

]

server_manager.py

(Django Websocket)

| sol.py

)

XSLAB, together with KISTI, develops a Korean-style supercomputer cluster management solution locally,

monitors the HW status of numerous heterogeneous servers that make up the supercomputer in real time.

20

A

Node manitoring

l

A

TFTP server |




b4

Technology <

ARM Server-based Virtualisation & Cloud SW

AL PC S V-Raptor LX @ 5. Instance &% HE!

9 4. Controller '=50i| Compute =E &2

o z I ﬁ
P
3. Controller =E 14 >
{osani

=

3. Instance 44 % Floating IP 444 9! ¢ rﬂ
I Kubemetes I I Kubernetes I Kubernetes
1. VKS : On V-Stack - Ansible= Hi & e 2. Instance Al =2 Fet Master -1 Master - 2 Master - 3
A A

LUELT

MI

On-V-Stack

&

2. Controller - Ansible2 Hi X

Y
1. Compute - Ansible2 H{Z he Server ]

-TOKEN
V-Raptor SQ

é “|
yTED D
B B

Compute -1 Compute - 29
m“,‘j‘ssﬂd( ghan 2.Compute =E 74 ke A 4
Openstack x Kubemetes Kubernetes Kubernetes
— [— inStack —
R e ESTY Worker -3 Woter -3 Worer 3

Compute -2 Compute- 30

R SR
—_— — e nStack —
=8 £
> Kubemetes Kubernetes Kubernetes
e 00 00 Worker - 4 ‘Worker -5 Worker -6
Compute -3 Compute-31

— OpenStack — — nStack —
= e =)
Computs-4 Compute- 32 Kubemetes Kubernetes Kubernetes
- ‘Worker-7 ‘Worker -8 Worker-9

- .
. —_ | | e ==
== ==

We are developing ARM server-based virtualisation technology using hypervisor-based VMs & Linux containers
(LxC, Docker), building OpenStack-based cloud service BlueShift with ARM servers, & building on-premise cloud services.
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ARM Servers on University of Hawa

V-Raptor

@ Case Study

College of
E z

College of Education

Seowon Jung / Systems Administrator
seowonthaneiiedu

University of Hawai’i at Manoa

47200

About College of Education

College of Education at the University of Hawali at Manoa
situates in the beautiful Manoa Valley on the island of
O'ahu. COE has over 400 faculty and staff, and features 8
academic departments, 2 research units, and 4 support
unites.

& Distance Prog : The COE
and Distance programs (TDP) office supports COE
operations through technical supports, instructional desian,
software development, and faculty support for design and
delivery of technology-mediated instruction.

@

College of Education
UNIVERSITY OF HAWAYLAT MANOA

The V-Raptor SQ was delivered to the University of Hawaii in the United States in 2019,

and its technological prowess and stability have been proven, with additional delivery & maintenance underway in 2022.

22

The Solution

V-Rapt

UNIVERSITY
of HAWAI'T®
MANOA
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¢
SKh;I;'oadband

VDI Thin Client on Korea Southeast Power Co. (KOEN) via SK Broadband

Together with SK Broadband, we delivered and built a customised VDI thin client terminal,
ARM server for VDI connection SW, remote management SW for KOEN.

23

QIE
2x ARM Servers = :
287
kil ARM Server #2 :
Cezamo oo I M R e v T 1
192.168.1.10 - vIP e |
Pacemaker - vraptor-HA
192.168.1.11 [ | [192.168.1.12
HA1 Pacemaker HA2 Pacemaker|
1 1
RabbitMQ MariaD8 | | XMAS [ Nginx {RabbﬂMQ] {ManaDB] [ LU ]
| fwork Jwork
) ‘[ P [ } Ivarfwwwihtmi { Ivarfiib/mysal }
Idevisdal Idevisda2 Idevisda3 (/dev/drbd0) Idev/sdal Idevisda2 Jdevisda3 (/devidrodD)
EFI System mount on / mounton/data | | EFI System mount on / [
[ |
Mirroring
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KISTI Supercomputer Cluster Remote Management Solution

21 7|ut 212423 BMC #1 BMC #2

="

B|AA M 22| E2 7|8 44‘

="
KiSTi 23epieyuasa
(_'_ i kil e kr

BMC #n

27 22| S8 A AY [ ———

|

SW 2IE{H|o|A

nierer

2 ) z ADMSAMEE 2 7|5 21 B2 M
- - - SE9)|0] ZLIEZ! DB
— _ A 2| S AA” TSt 2 E
M B2| BE HAIK| 44 28
*
. TR :NBIGE T‘t- 18 MB/s Oi®:1868GB t ¢
s e stESo] 47 2 Mo 25 2| AAY SW HF U Ho] 25
t 1

g A2 2E

YWRE (N 4T) YW eRuEs) veug +
s . ssm es

StEglof ZLEZ DB

In 2019, a contract was signed with KISTI to localise a supercomputer server cluster monitoring and integrated management solution.
KiERA remotely monitors and manages the HW functions of ultra-high-performance server nodes, and monitors the temperature,
power, and fan of each computational node based on BMC server management standard messages. This is a SW programme created
based on a web browser to collect, analyse, manage, and efficiently process HW status information such as speed.

24
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ARM Server on Kakao Mobile & Registration for Kakao Cloud Infrastructure System

We delivered V-Raptor SQ in yellow, the Kakao brand colour, for Kakao Mobile Cloud,
and registered ARM server products in Kakao Cloud Infrastructure System.
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ﬂ QgtﬂgrkOptix

Edge ARM Server with VDI Management Solution of Network Optix Inc.

CCTV Solution

When running VIVEex, a localised version of Network Optics’ NX solution, a global CCTV management solution company,
on the V-Raptor SQ nano or PEC server, up to 100 CCTVs can be connected quickly and seamlessly.
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ARM Server-based Smart Factory Solution on SAM-A-Aluminum Co.
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We built a private cloud that can extract and store data within the factory in real time and then share it externally,

without the need for additional cooling and power facilities.
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ARM Server-based Smart Factory Solution on SAM-A-Aluminum Co.

Extraction Server

We built a private cloud that can extract and store data within the factory in real time and then share it e

without the need for additional cooling and power facilities.
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ARM Server on Korea Automotive Research Institute
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We built a V-Raptor LX server for data backup of the x86 server installed at the Korea Automobile Research Institute.

As in the existing environment, 50 disks were bundled and set up as Ceph.
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ARM Server on Samsung Electronics’
Semiconductor Facilities
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We delivered the V-Raptor SQ for monitoring the manufacturing process

and fire prediction analysis in Samsung Electronics.
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