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Company

( ILROAZE A7

ManyCore + Soft!

OiL|2O{AZE= H/WSES/W TIX|of| 22l £ &Het Hd2fo=
ZCH AIS H|X et CHFet L1 = 00|

x| 19| AFE OIS MSSh= 2| ALICt.

DHLIZOIATE S AfSCheln HET0| HEE S HS HrAl)0M SUe IS HEL 32 7|
HQILICE. DHL|T0Y CHeo) Siele SBHOE A2[s}| Sisi 2~87He| HE|TOIS LHof 4u~457)

o] 07} R OF [HKE YBALIC

Ms HEE! ZHPC(High Performance Computing) & Jt8is17| IsiAl= stEHo] 7|&3p AT
Efllo] d2ko| 2F ZQEILICE ‘IL|ZO{ATE "= ‘O{jL|T0f'eH ‘AT E'S| BHMOZ, & A2 BE 7t

& HPC TE7} HLhS ofn[eiL|ct £3] Al M Eof TA|| 7|& AMS X|2E &~ A= Full stack Al

DLIZOATE S TS GPU izt As 417 8 IZHEEY, 2 Al Qlmat 2he) 5l 7, 2i2)
7R EHOl 2 MHIAS HBILICH HPC 20k S8 7147|(GPU 3! FPGA) 52 A3t 20F
Ofl AMSCH 2i7Ad0] MRl G TS HIEtO = 31714212 BQokn YO, 012 7|¥OR Chest At

ol M= 7| 3 7| ZEN XEHO 2 WF-HSI D ASLICE
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> Product
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GPU MH !Ilil'.-:ﬂ«’-tél GPU At +HARE 4 7|&
£= deep godget
Domain Knowledge < ManyCoreSoft <
> Product
Al/ML On-premise GPU E2{AH
Al S22 HRE TE AR IIE
Domain Knowledge « ManyCoreSoft <
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Background )

QE AA OpenCL 221U 21H SnuCL 7HY

- HE[ L E9] 042 LIS BRO| 714715 ot o E0]| Ul ZAME R4S
-0|Z S2{AH A|AE0IM T8s1 T2 T2H2 80| Ms SAl0l 7131

- M[A 7071=1 o[ Aol &, 7|, ATPAO|A CHREESI] A

- HFE 20k 2[e| ot=thelol| M =2(9H) 2 RE2|E(92])= 471

T £10] GPU ATHTE] HS' XK 47| 2 7%

. FHI, XfH2io| AHS £ A K8

-TOP500 2|AE 2772], Green500 2|AE 329

. TOP50 B|AE 7 742 H2] 20| &2 O |EK 2 M
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Leadership >

CEO
o H S

- CEO & Co-Founder of ManyCoreSoft
- Head of Research & Co-Founder of Moreh
-PhD in EECS and a BS in Computer Science &

Engineering from Seoul National Univ.

Research Interests

- Parallelization and optimization of applications
on heterogeneous clusters

- Design and implementation of hyperscale

Al models and infrastructures

Advisor

O] ZH &I 4

- Professor in Dept. of CSE, Dean of Graduate School of

Data Science at Seoul National Univ.
- Leader of the Thunder Research Group at SNU
- PhD in CS from UIUC, MS in CS from Stanford University
- |EEE fellow

Research Interests
- Programming systems of heterogeneous machines
- Parallelization and optimization of deep learning models

and frameworks
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2012.07 MANYCORESOFT 42 OjLIZOATE = Jk87|(Accelerator) AHEIQ| SR
Moj| TS QIAIS =0| 0 O|E SRS A Q=X T
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(CUDA/OpenCL) Y £[Xs} 7|H S w1

2015. 2H A A= 'SC2015 Emerging
Technology 104" & sfLt= M

- CHEr 2 21 7| IKlo] Sied S chat

2016. GPUHAAR ES S5
THZ) 2| ZA| 3L 2H(10-1954306)"
REIS SN 2R 4 0 s

o= oT1o

(10-2118786)

2017. OpenCL 74 2= X=3} 8l
HE M| EESAAHAC] 7| 3

2018. ZE MHIAE HAR{E E2ME I, SK
50| A RETIES}SHER 0] AIAR] HA 710

2018.12 St=9llof X E S 42!/ DEEPGadget ZA|

2019.10 TCB 7|=4I8H7t T3 [ #IK7|Y Q15

2020.08 KT cloud CH#% GPU cluster 7=

2021.08 Moreh@t SH=9)|0] QImet T2 342 ot

2022. GPU ¢ 300074 O & HX| =4

2023. DZHAR100R S0}

2024. 5AIcH A dg5 & HW Solution dg-tp ZA|
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< Why liquid cooling? )

" AFE{2| O|2H= Hx|H=zto|ct.
< Jensen Huang, CEO of NVIDIA >

224 424 ACIOIOIELF SR VRS B LI 2 XISAH= 3082 &

0%
Of
[
2
pal
E

H 2T H2HS ?loiM 2
2 S0 2AZIV I M ASLICE |2t 2HTI0|O|Ef 7} ZHRE| 1 XIS 2T 2o 2 5 ~ 6AIZL,
J0olge

Of AME 7450 7HSBHREIS LI,

HBE|T DRPHRIQILICE 7171 T 20| TS Atz CHE S F2{ W 0[AI0] E51X] 2itom 2
202 70| W2to| JHSHALIC SHRISt SRk Al S}
1CHE BkW~BkW, I 0|ME He= SHLICH 12|11 S0{LH= Msof Hizjjsto] wEe x|axoz =7t
St ZARILICH

= [ S AL Cifet SXO = AH

o>
||' Pt

0 Zh #AY Yt ZHA] MHof| GPUE 0217 EASIHH GPU 450] 10~20% 0|4 =HOJELICE =
ot A|AEI0] 2QHESHA| SEsHH, CPU, GPU, NPU2| XX H& KB throttling)O| EHASEILICE Xl
ol IEE2 MIE LiTol S 0| MIE ~Ho| th=EL|Ch
DO Z ARBAH= 1H|82 M TH|E 7ot 28 = Sl EXIE HASLICEL AHZ 1R AR
Xt 823t Ot |2} Ci7 |l £[AIA] IDC(Internet Data Center)MfIM = &2 282 2F0f| 228 A= A
BIS0| 2 nELICE

rr
MO

Air (20°C) Water (20°C)
Thermal conductivity (BT E4) [J/(m*K*s)] 0.026 0.598
Volumetric heat capacity (282) [J/(m>*K*s)] 1213 4174472

Thermal inertia (22A) [J/(m?*K*s)] | 5.09 | 1579.98
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O|0] NVIDIAS H|Z$t Al Q1T 2t H|S2 Direct Liquid coolingS M=XO 2 EIst QIELICE (2022~)

NVIDIA To Release Liquid Cooled A100 and HI00 (] Nvidia's CEO confirms upcoming
PCle Accelerators S

system will be llquld cooled

acoming eration of the company's server family

The Nvidia DGX H100

Earlier this month, Dell's CEO rew Al

P sl hiave: a thermal desion soint (TOP)
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<dg liquid cooling )

deep gadget?te| AN HZ} J|=
HFHZAFE A LT X EREFKISAL HZ BE AIX|L|O

deep gadget2 E¢t HAE 0| OFL|CH MSTH AT HL| FIHAFE L7125 1, = REXISKEEAL
20 Z= AIX|L|019] HA 02|11 10'F 7H2] R&DZHLHMZE! 5 ok KEA|CH A2 A|ARIRILICE,

o W2} 7| 561 9 H/W A iz B9
- HZTH(Cold plate) S XK 475101 NVIDIA Al GPU 20l= Gaming GPU, CPU, NPU S
[Fet Al k57| W infiniband NIC HA| H2} X

[MH/W FERASS THEHEA 22 (CXL, NMC, PIM S| XtHICH A&t S T =2 |/ AER|X] 5)

[l

Bt

FEIZ 4] 2HEK] 9 0 S
(COOLING DEVICE USING WATER
FOR COMPUTER

AND DRIVING METHOD THEREOF)
SEHZ:10-2118786

-

DT GPU K| 2t 9let 2t

o
=
SEHT:20-0477833, 20-0479465
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E2! Direct Liquid Cooling A|A% + X2 8] = FEHOIHZ} [EHA

deep gadget SHLIZFOZ A100 GPUZHGETIX| 2hESHA| SZfetL|Ct.

« 2230 O UIME AE Tts, B 250 2R 83

[0

« Chiller S 2|2 2| SLHIZHO0| 5] 2RO 45

o QZet 71 5l 2e| HIE0| BEE|H, ofHX| 220[ E5LIC

[

&l Direct Liquid Cooling A|AE!

%

x« & F=: F2l(Chip) - Liquid - Radiator - Air

1 YA 5 2| Y2t Helo| T PAtoR B2 W FIE
2.2iC]0f0]Ef & 22 HOZ Afsizl W2ieto 2 z| wiztnio| Tz Big E1t

9| SRS SAI0]| HEHOZ GPU K2t ICHSLS FH53H B AlAE

(EH i DE RES X2t 01200 HO| Rl HImBH AlAR)

SEHOZ A2} 2| 00| HEHAES MSELICE -
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< dg liquid cooling
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104 Sete| 71t M2 o s EERILCE

CPUs
GPU
GPU
GPU
O S5 HAR| SE 7HLIAR §IZE BE Leak pointol] S5 FAHIS TI610] 27 U 152 S2{0j|% QbR
OSA SANE SASY AR MES SA BES A0} HISGIE 7%
© 24 {4l 994, f2r0| HHEZL CHH| 36 0|4 Z2OIME UHS RESH= 2 HUE| AlROR
CPU, GPU <> Manifold 7+ $/&2 H7(Me 28 0|5 okssh| 22t 7ts)
® 2 Muk 2| KGRSO £, e 40l ALl 2K WIS ek eixfetL|ct

2 MRS dg4F THZBCHE AL|ZO|DH At LHIR0| SRkl diziotol of o1l S2iILIC,
wxdxh:43cmx89.5cmx2.5cm)

gk EEOHR|ZE DPHOM EIAES HX|H FAIS XS | 2/ohA 2 3

AL

e

C=2 2 ORSIASLICE

—

or n

O] BT H AL20| 7FsELICt.
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03. ®[Z=EH: 4201 28 &

@ CPU/GPU '‘HZmt 2t 2 2AAZHHIAE
@ Leak pointOf| E+ T X Y A AA AR 2
© A2l 2K E|AE 2412 AA

@ENT72MZtbum-in HIAEZ 'H2t 95 8 o S HY

05. 21 2 ==t E2EES

1442 H|AE Al

LETE
SMS, Slack =

HE 7 = GA £F 717101 3 FE 2ES MISHLICE (RiM[eh |2t 242 28p0i M =il 7HsEiLITt)

B, IQIHSHO| A4/re0] 2

T UEE 710|=5 =L

LHZIOH X
4210 il
T HZol 3|1 Zo] IS Al510] 2R E0| £ O £4|, ST, HE2|0}, 57 S B0l QLI
dg4F 7|& A 2 L) 1 1.3L

Electrical Conductivity 2500
*ziol g

Freezing Point -15°C(5F)

-SFF70~75%

Specific Gravity @20°C 1.03
- Propylene Glycol(Z2ZIZ2[Z) 25~30%
- Potassium Phosphate Dibasic(CIZERSEAH|0|E) 1%0[8t UV Reactive Blue
- Sodium molybdate(Z2| EHIAMLIE F) 1%0(5t Viscosity @20°C (cP) 23

- Meta-toluic Acid(m-SF4H 1%0]st

13
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dg 'dZO = L2 Al 22{AE{ H|E

deep gadget2 Free-

- QT M50| MEQ| MO R HT XS UR ¢S
« 42(30°C) OlAfe] N2 HHUME HAFOZ 2o Its53

« = 7|=0i M deep gadgetJ-PQI |2t 0|83t0d &7 |Mel oflX| =2

« PUEE 110[512 A &

OIQ
T A=

24

okl

Cooling 7ts!

Es

Mechanical room Data center *PUE(Power usage effectiveness) = dzla gy
Hot exhaust air False
ceiling

I

Mixing
room

Outside
environment

Cold
outside air |

J .\

Cold
alsle

aisle

‘

-

Total Facility Power

PUE =
IT Equipment Power

Ho|E{MIE| 268322| T PUE = 1.8

*Avgerinou, Maria, Paolo Bertoldi, and Luca Castellazzi.
“Trends in data centre energy consumption under

Cold
aisle

Raised floor

Cl|OJE{IE OfLAX| Zf AlLIE|2

HIo|E{ MIE] ofjLix] Zof
deep gadget

GPU AH{ HOJH HIE=
AHUREE 18 ~ 20°C | X8

DEEPGadget?)

Chiller-less 4= 24|
MLH2E 30°C 0|40 ME 2t Tts

B O 2 1°C0f 5% ol|Lx] Hot
18°Co| M2 =2t sl A,

25~30%

WtofL{x] 4

25°C = 35%, 30°C = 60% - Of|L4x| =of

AH|2F

30~60% Of|L{X] =k

* lyengar, Madhusudan, et al. "Server liquid cooling with chiller-less
data center design to enable significant energy savings." 2012 28th
annual I[EEE semiconductor thermal measurement and management
symposium (SEMI-THERM). IEEE, 2012.

14

the european code of conduct for data centre energy
efficiency.” Energies 10.10 (2017): 1470.

OB MIE ] 2 10T}
4.3~9.8% Of AX|

= xXO| A0
===2T

UACt= S+ 2t

Table 7
Energy consumption per unit area at the different temperature set points.
Maonth Energy Energy Energy
5 ption per i ption per [ ption per
unit area at 24 °C unit area at 25°C unit area at 26°C
[kWh/m?} (kWh/m?} {kWhim?*)
January 2.328 2116 1.923
February 2104 1.898 1.722
March 2334 2120 1.930
April 2.183 2009 1.8489
May 1.949 1.793 1654
June 1.887 1.747 625
July 1.869 1.781 1.705
August 1.863 1723 1601
September 1.834 1.705 1.594
October 1.930 1.783 1.667
November 2003 1.847 1715
December 2314 2127 1.974

* The results shown that the percentage of energy saving was 4.3-9.8%

for every 1°C rise in temperature set points.

Nan Wang, Jiangfeng Zhang, Xiachua Xia, Energy consumption of air
conditioners at different temperature set points, Energy and Buildings,
Volume 65, 2013, Pages 412-418



HIZ, Ol K], CO2&{4A Ol &f AlL2|2

g5 NES
IT Power Consumption 1,000 kW
PUE 160
Total Power Consumption 1,600 kw

Annual Energy 14,016,000 kWh

> 2ZH|(ol|L1x| B| E)

- 917+ 3.94942)

- 5319793

»COZA
- 91741295 t ZtA
-5 6478 t LA

dg AHISZH30E]

1,000 kW

130

1,300 kW

11,388,000 kWh

> 2G| (ol x| vl E) B2
- 917k 6.62124

-5 32004
»CO ZtA

-917k2159 t ZHA
- 510,797 t 244

dg 2AH'HZ} + Free-Cooling

1,000 kW

110

1,100 kW

9,636,000 kWh

Annual Cost 21

nnua

2 Footprint

Cooling Power Consumption 500 kW

1714

200 kw

14.5 %4

dg K2t +

DR C Free-Cooling

PUE 1.6LH<] 1.2L42) 11042 1.05L12]
Ad[H| & Hg H|g H|g XH|E
W2t Ms a1t =3 =2 =2
MH 22| Eds e i o= ey
AHH|E s =3 e =3 =S
LR s s e s =2
A8 =2 SIS SIS SIS

+cijo|E{HIES

=
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H/W Product

MM AFRE0|A = 2012 E 0f&e 4.

dg5 Workstation

© Rackmount 45 x Workstation®] ZHrigt

SR EIYCE RE A 4= U= MHZ, ERO| (2t MH A 240i| ZEASEALE AFRH0|M & 2

4712| Redundent Ih2/ = KLt QFEA0| 10 IR ZSHA.
O AiMet C|AZ2|0] BiRH= 2|7 HHSHELICE.
LIS S} SLH|O|EIE gRIok= 571 HiXfef, O EAlok= EIAZR0IE 7222 EAHolo]

T o1 X

LA 22l = AELICE (ZLIEZ AL Ee TOH oY)

- WEQI dg A4} - Q1| OCIME 28
- 77l12| PCle Gen5 x 1652 X[l -Gi[O|E{MIE], 7|
-PCle 22|X|7} gl= 2 A A A2 ‘%%/—'—%
- 11’45 GPU Z|L 771 ‘¥zt 7ks - Al, Rendering, Encoding S 2%

UASLICE

GPU farm #£=

- 2702 HIT, 47} 2tC|0f|O]E -CS GPU O|0|X| £t (12 F/RIEZ/CAD 5)

1671 22imo| 24
Z|c 50dBZ kAP




dg4 Flagship

AEH g5l Ealiad M
- WEQl dg K42t

« Dual EYPC/Xeon CPU X[ &

« PCle 29[X[7+ 2= ZI7 HE 4|
-197i2| PCle Gen4x8 &£ M&

. M5 GPU 2t 1671 W2t 7S
SO HER =2 QaF
-67H 2fCIoflo]E
-187H 22| Zefsh 42t

- Z|ciste] GPU W Xj2|S glsh= 12
U2 ARESE/AE
S [T =N = (o] S

=

dg4 Rackmount

AR LR MER2 7|2,

- WEQl dg A

« Dual EYPC/Xeon CPU x|
+ PCle A9|X[7} = ZI A Uil
-97112] PCle Gen4x16 & Ml&
- 145 GPU Z[ch 1071 42 71
2ol Hog o ek
- 37H 2tC|oflo]E
- 7K 2ol Lot 4zt
- =2 GPU-CPU E2I
CEANHE A DE S

- Al, Rendering, Encoding & 2t& GPU farm 725
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DEEPE3Gadget

beyond GPU

NPUS ZE3t AL MY A AR

- Z7{CHAHO|2E LLM M2 73 with Tenstorrent

-0|Ojx] 2t Al M 715 with FuriosaAl

LLM A& 751

tenstorrent

Vision Al A& 75l

FURIOSA P

dg4 Workstation

|, =85, SHESH.

- WEQl dg K42t

« 118 Threadripper Pro Workstation CPU X[

« PCle 291X[7+ 8li= Zl7 HE 44
-7749| PCle Gendx16 &% M=

- IS GPU AIC 770 W2t 7ks
-H HEE w2 R
- 27 2tCjof[o|E
<770 SEe| ZAgh 4zt

« A 50dB O[5} Uk AjS

- 2O|A0IM CHHE GPU XY
BAFRAAT

-CFS GPU O[0|X| 2] (IR F/RIHZ/CAD §)

GPU vs.NPU

- HFEOl Al'Sls Bl =E0i[= GPU, S31El X2 NPU

-NPUE= GPUEL}H0f|LX] 20| =11, ZAIELICE

Model : dg-LLM-n300

NPU: Tenstorrent Wormhole n300 x 16(%|CH)
NPU Memory: 384 GB

LLM Performance: 4,192 TOPS (FP8)

TDP: 56 kW

Model: dg-VISION-WB

NPU: Furiosa Al WARBOY x 16(%(CH)

NPU Memory: 256 GB

Vision Performance: 1,024 TOPS (INT8)
TDP: 1.8 KW

THL|ZO|AZE = MAIEQI NPU HIZALR} 821510] GPU CHS AICHE FH[Stx QUSLICH

Tenstorrent Al card




HIMEA| ?o'

dg-Transplant SolutionZ 0|&3d}
HROI ALY EfAFGPUAH 2| =2
7 HA| Lo = HE ARSI #
S DE T0|/H22|0| LHS WA HABHS dg K42t
RIZEA M1 71242) o 10%2 1712l AE1100% A 22 ks

et HAE
=0 7128

Cooling Systermn
& deep godget
ManyCoreSoft =92 2t RE0| SYHel Y02 Hue| EUAE HIEUCL

2 H} 3 AR

Y HAE SR HO| Al S HEE HIEEE Wt AlAYYLICH

dg4R-4090 6LH Full Load HIAE(5 Hours)

Throttleing threshold: 90°%C Max Peak: 52°C

= GPUD == GPU1 GPU2Z == GPU3 == GPU4 = GPUS

f‘-"ﬂ___-____ﬂ

GPU Temperature(°C)

2023/11/09 12:00:00 2023M11/09 13.00:.00 2023/11/09 14:00:00 2023/11/09 15:00:00

Time stamp(Sec.)




H/W One pager

Model dg5wW dg4F dg4R dg4aw dg-LLM-n300 dg-VISION-
(Tenstorrent) WB
(FurisoaAl)
Type Rackmount/ 9U Rackmount | 6U Rackmount Workstation Rackmount/ Rackmount/
Worksation Worksation Worksation
CPU AMD Ryzen™ 2 x AMD 2 x AMD AMD Ryzen™ AMD EPYC™ AMD EPYC™
Threadripper™ EPYC™ EPYC™ Threadripper 7003Series 7003Series
PRO 5955WX 7003Series 7003Series PRO 7000 Processors Processors
Intel® Xeon® Processors Processors WX-Series
Silver 2x3rd 2 % 3rd Processors 3rd Generation | 3rd Generation
4314 Generation Generation Intel® Xeon® Intel® Xeon®
Intel® Intel® Xeon® 5th Generation Scalable Scalable
Xeon® Scalable Intel® Xeon® Processors Processors
Scalable Processors Scalable
Processors Processors
GPU Max 7ea Max 16ea Max 12ea Max 7ea Max 16ea Max 16ea
Memory X|CH 512GB %[ 2TB Z|CH 2TB x|t 512GB Z[CH1TB Z|CH 512GB
DDR4- DDR4- DDR4- DDR4-
3200 ECC 3200 ECC 3200 ECC 3200 ECC
M.2 NVMe 2 Slots 1 Slots 1 Slots 2 Slots 1 Slots 1 Slots
SSD
PSU 4 x 2 500W O] 4 x 2,500W O] 4 x 2,500W 0] 2 x 2000W 4 x 2 500W 4 x1,200W
St St St Dual Power
Hot swappable | Hot swappable | Hot swappable
Hot Swap Bay dea 18ea 8ea dea 18ea 8ea
WIFI WIFI-6 WIFI-6

2 &8

EE PSR VD M2

Vision &

22

7157] A1 2oy

NVIDIA H100, NVIDIA A100, AMD MIZ00X, AMD
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-Kubernetes, OpenStack &
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- Storage
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Storage Storage
Evaluation w Storage Storage
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Triton Inference Server Pytorch
TensorFlow MoAl Platform
oMPI_] [ Docker | [ Conda_| [[rensor | OMPI_|[_ VM _|[Conda |[ k8s_]
cuDNN | [ ucx ][ nceL |[sHare ROCM | [ UCX |[ RccL |[ SHARP
Ubuntu - Ubuntu
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Storage Node
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Storage Node
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Storage Node
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(Storage 5)
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Lustre Client

1) 1.4PB 72 2AL AER|X| 22{AH
2) CIFS AHoilAl SAMBAZ Windows S &84 Hls
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| 100G Switch I
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CIFS
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Lustre Server

(Cmbs ) MGs )

& &

04. 22t

U ECH Al 2R E

- Al AEHE R H|O[E{HIE]
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