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Leadership >

CEO
ot 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 5

- 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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< Why liquid cooling? )

" HAFE{2| O|2H= Hx|H=zto|ct. "
< Jensen Huang, CEO of NVIDIA >
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Air (20°C) Water (20°C)
Thermal conductivity (B 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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Nvidia's CEO confirms upcoming
system will be liquid cooled
As GPU TDPs look set to pass 1kW

March 10, 2024 By: Sebastian Moss {0 Have your say

Nvidia CEO Jensen Huang has confirmed that an upcoming iteration of the company's server family
will be liquid cooled.

Huang let slip the detail during a presentation at the 2024 SIEPR Economic Summit at Stanford, but
is likely to officially announce the new GPU server system at the company's GTC event from March
18

“When you look at one of our computers, it's a
magnificent thing. It weighs a lot, [has] hundreds
of miles of cables,” Huang said of the system,
potentially a DGX or a different brand

"The next one - soon coming - is liquid cooled
It's beautiful in lots of ways. And it computes at
data center scales.”

Earlier this month, Dell's CEO revealed in an
earnings call that the upcoming Nvidia B100

The Nvidia DGX H100
- Nvidia

GPU would have a thermal desian point (TDP)
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Module Network

Switch
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=
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Electrical Conductivity 2500
*iziol M
Freezing Point -15°C(5F)

- SFF70~75%

= Specific Gravity @20°C 1.03
- Propylene Glycol(Z2Z2IZ2|Z) 25~30%
 Potassium Phosphate Dibasic(CIZERSEAH|0|E) 1%0[5t UV Reactive Blue
- Sodium molybdate(S2|EHIALIEE) 1%0[5t Viscosity @20°C (cP) 23

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

13
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deep gadget2 Free-Cooling 7}s!

 QIEH 4i50| HEQ| HHUOR HE T} S HR S
- 42(30°C) OlAe] N2 HHUME HARO= 22Tt
- SUH 7/01A deep gadgetT 217|2+2 0|Z5101 217 [KI01 OLX| 28 24 7Hs

« PUEE 11 0[512 &A% == QU

glo

Mechanical room Data center *PUE(Power usage effectiveness) = dzla gy
Hot exhaust air False
ceilin -
? Total Facility Power
PUE =

IT Equipment Power

cola GIO|E{MIE] 26832 T PUE = 1.8
*Avgerinou, Maria, Paolo Bertoldi, and Luca Castellazzi.
“Trends in data centre energy consumption under

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

Outside Mixing
environment room

Cold
outside air |

J .\

Cold
alsle

aisle

‘

Raised floor

Cl|OJE{IE OfLAX| Zf AlLIE|2

O[] MIE{ OfL{x| et *CH|O|EMIE{Q] 2 10Tt
—_ ==

deep gadget 4.3~98% O|HX|E &L 4= ULtz ¢+ 2L

=

GPU AH{ HOJE HIE=
AHUREE 18 ~ 20°C |8

Table 7
Energy consumption per unit area at the different temperature set points.
Month Energy Energy Energy
DEEPGadget®| consumption per  consumption per  consumption per
Chiller-less ==& BHAl unit area at 24°C unit area at 25°C unit area at 26°C
HL25E 30°C 0|0 ME W2} Tts (kWh/m?) (kWh/m?) (kWh/m2)
January 2328 2.116 1.923
February 2.104 1.898 1722
B MO 1900] 5% Of|AX| Hef March 2334 2120 1.930
o 18°C| MLH2Eof H|wsliA], April 2183 2,009 1.849
M 1.949 1.793 1.654
2 5 ~ 30 /O 25°C = 35%, 30°C = 60% - OflLAX| et Ju;i 1.887 1.747 625
July 1.869 1.781 1.705
LHZHOJ| LA K| AH|ZF August 1.863 1723 1.601
September 1.834 1.705 1.594
October 1.930 1.783 1.667
30~60% Of|L{x| ik November  2.003 1.847 1.715
December 2314 2127 1.974
* lyengar, Madhusudan, et al. "Server liquid cooling with chiller-less * The results shown that the percentage of energy saving was 4.3-9.8%
data center design to enable significant energy savings." 2012 28th for every 1°C rise in temperature set points.
annual [EEE semiconductor thermal measurement and management Nan Wang, Jiangfeng Zhang, Xiachua Xia, Energy consumption of air
symposium (SEMI-THERM). IEEE, 2012. conditioners at different temperature set points, Energy and Buildings,

14 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

> 2GH|(o|L1x| B E) EE

- 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) B2t
- 917k 6.62124

-5 32904
»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 o4

dg K2t +

IR C Free-Cooling

PUE 1.6LH<] 1.2L42) 11042 1.05L12]
AH[H| & Hg 1H|g H|g XH|E
W2t Ms e =3 =2 =2
MH 22| s e i o= ey
AHH|E s =3 e =3 =S
LR s s e s =2
A8 =2 SIS SIS SIS

+ci[o|E{HIES

=
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dg5 Workstation

© Rackmount 45 x Workstation®] ZHrigt

SR EIQCE RE A 4= U= MHZ, ER0| 2t M A 240i| ZEASEALE AFRH0|M & 2

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

T o1 X

LA 22l = AELICE (ZLIEZ AL Ee ToH ol Y)

- WEQl dg A4} - QI OCIME 23
- 77li2| PCle Gen5 x 1652 X[l -Gl[O[E{MIE], 7|
-PCle 22|X|7} gl= 2 A A A2 ‘%%/—'—%
- 11’45 GPU Z|L 771 ‘4zt 7ks - Al, Rendering, Encoding S Zt&

UASLICE

GPU farm #£=

- 2702 HIT, A7} 2tC|0f|O]E -CS GPU O|0|X| £t (12 E/RIEHZ/CAD 5)

1671 22imo| 2
Z|c 50dB= kAP
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A dsel Saliad My
- WEQl dg K42t

+ Dual EYPC/Xeon CPU x|

« PCle 29{X[7+ 2= ZIT HE 4|
-19712] PCle Gen4x8 & M2

. TIMS GPU A[cH 1671 W2t 7Ks
AN IR =2 R
<67l 2tTloflolE
1871 22| ZEfot izt

- Z|ciste] GPU W Xj2|S glsh= 1Y
O Al R Shy/xR
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=

dg4 Rackmount

AR LIRS MER2 7|2,

- WEQl dg I

« Dual EYPC/Xeon CPU x|
+ PCle A9|X[7} = ZI A il
-97119] PCle Gen4x16 2% Ml&
- 145 GPU Z[ch 1071 42 71
2ol Hog o ek
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- 7K 2ol Z={st Hzt
- =2 GPU-CPU B!
CEANHE A DE S

- Al, Rendering, Encoding & 2% GPU farm 72




dg4 Workstation

s, =85, SHESH.

)]

| DEEPEGadget |
- WEQl dg K|t

« 1145 Threadripper Pro Workstation CPU X|!
* PCle 22IX[7H gti= 27 S W
-77HS| PCle Gen4x16 £% XI=
« M= GPU A|cl 771 W2t 7ks
HO| MR =2 2k
- 271 2+C|01|0]E4
-77H SOl Z2sh 42t
« A 50dB O[6}H2 Ut AjS
« QIAO0|M CHE GPU 2
BATRAAT
EHS GPU 0J0IX| X4 (213 E/RIEY/CAD 5)

beyond GPU

NPUS Z85AI MY AAH GPUvs.NPU
- ZZ{CHRIO|E S LM AE! 75 with Tenstorrent - kol Al'SkE 3 320]l= GPU, 31l X2 NPU
-0|O|X]| 2 Al 2! 7} with FuriosaAl -NPUE GPUHIL} 0fILiX| 20| &1, ZAI=IL|Ch

LLM A 7131
Model : dg-LLM-n300

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

LLM Performance: 4,192 TOPS (FP8)

TDP: 56 kW

Tenstorrent Al card

Model: dg-VISION-WB

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

NPU Memory: 256 GB

Vision Performance: 1,024 TOPS (INT8)

FURIOSA‘ TDP: 1.8 kW

OHLZ0{ AT E= MIAIER! NPU KIZAIRL $21510] GPU LHS AICHE =4[5t ASLICE
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dg-Transplant SolutionZ 0|&3d}

Q81T A4 ERAF GPUAHE| 58
DS SO i SO 2 3l

2E 30{/H|22|o| WHS t=H| 54

AF AJH 71249] O 10%2 T17k2] M 100% S 28 Its
o A|ABOR e| 2{Y 2

ZxHx

(O 245 M2 ME e 2LIER & 2E MH|A S

Yk HAH
Cooling System Cooling System
ManyCoreSoft 2 2t £&o| SgHol Y2to2 | no| HEHAS KSEL|Ct

0| A% FH el HlZ8H W2t A|AFALICH

d2p MEf

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

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

== GPUQ == GPU1 GPU2 == GPU3 == GPU4 == GPUS

’m_-——“—“-_—_-ﬂ

GPU Temperature(°C)

2023/11/09 12:00:00 2023/11/09 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|t 512GB %|CH 2TB Z|CH 2TB x|t 512GB Z[CH1TB X|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

747 219 2ol

dg Solution

DGX Station VV100-4,
DGX Station A100-4,
DGX Station A100-8,
DGX Station H100-8,
HGX-A100-8,
HGX-H100-8 &

NVIDIA H100, NVIDIA A100, AMD MI300X, AMD
MiI250, AMD L40S &

AMD M210, NVIDIA RTX 6000 Ada, NVIDIA RTX
4090, NVIDIA RTX 4080 &

dg-Transplant
Tenstorrent Wormhole n300 NPU

Vision 4&

Furiosa WARBOY NPU

*MZ2 architectureZt XIEHQ 2 F7bE[ 1 QUELICE

U M2 A3 2 8 MH|AVEXEHOZ ItE 1 QG T

fl
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S/W Full Stack One pager

Our Service ULGRE 75, B2
2 HRstn gLt
Consulting

- Application0il £|&ztEl S AE F4
=

- On-premise cluster 85 %[Xs} 7AME]

System Intergration & Maintenance
+ Application
-GPGPU Programming %|%{3}
-HPC, Al, Bioinformatics application | X3}
- Middleware
-Cluster Scheduler(Slurm §)
-Cluster Monitoring Tool
-Kubernetes, OpenStack &
- OS
-OS Tuning
-Authentication SW(LDAP, NIS) X[
- Network
-1 InfiniBand, Ethernet Network 73
-Fat-tree 74, 0|53t X|@l &
-MPI, UCX X[& 2 %[X3}
- Storage
& HE ARSX| X[

-Lustre, Ceph, HPE GLFS, HPE QUMULO X[

Evaluation
- HPL, MLPerf #iX|Ot=2

Application

Middleware

Network
i — Storage

Storage

Storage

Storage

[, G7tol| o|=7|n}x| Chtet 2F0f|lA| HPC 1350]| Clish xpE e}z

Storage

Storage

Storage

Storage
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< S/W Service

~
/

Software Products
01. Storage : MCSxHPE

1. GLFS(Green Lake File Storage)

St=2lo] : Alletra Storage MP

-Compute enclosure, Switch, Storage Enclosure

CPJoNE=Res]
-scale-up/scale-outO| £0[: ZR0f| k2t

(D-node BA) ALY

AN L
co=

*Compute enclosure(C-node): FX2{H AH|A0f| LBt Ak
*Switch : C-node®t D-node 7t 14 HO[E{HE H|ES|S X[

2.QuMUuLO

02. gadgetini : dg 22{AH

- dg S2{AE] SE 2|
-dg AAH L2 A A FHE(RE, §

o
8= =

ALS Tl

(NV

= oo

O LA
y TT—1, T 1,717

==,

=2 2 QIZ(C-node B4)

—

Hewlett Packard
Enterprise

) AIRE 22, MY, 225 MH|AS ?fet &

2) HDD &t Allflash2 74 7Hs

3) RDMA(GPUDirect Storage) X|¥g £t 1

4) SIERI0] + AT EQ0] SRMS AH IS

- ATES0f
-Docker ZiH|0|L 7 |gF £2M4

-Liet/0 g5 2|xet 2tz

2 (API MtH, RDA(Remote Direct Access), B2I2E 5)
Me fabric, infiniband S)
*Storage Enclosure(D-node) : 114 H[0[E| T&, M, 97| 47| eiits EHef

[o)=13

AAE HE(CPU, GPU, HZ2|, HIERIZ 8) HIS

AEEX| HEAREY, IS S) Mis

1/ o
- Slack, gmail & €& 7|5 X[
- KRl 9 2 22

-K8s 7|2te| ZIEf|0|A B KR AH2| 5L 7ekel K|

-Slurm 7 [2te] GPU Ztdatz| X|2
== N DA =) = U] oS el DN

24

s2|x| a2

NsAYIZE XA

1) CHEEY Al H2|S I3t ZHiietn ZRITOINAS S24

2) it oz
3) HDD/SSDE =gtsto 714
4) SSD Cache 7| |2

7ts

EStDn | 22N H 2=
S H |_|' = =T |_:| 7 S
- Workload automation X[

S) M= - Batch =t MA, AA|SRI Kbl ek JHakst

- MLOps/AlOps/DataOps 7|5 Hl& (=7t &2

g7 7jax|gl

-BRAE idle RIS BEH 2R UE

R IZEZ XA (NFS, SMB, RESTS)

o (37t a2)
lidle Afefi] KIS T2 9|=2 0] chojstod



7= Al
01. Al QIZ2} 7 Al

Triton Inference Server

TensorFlow

[_OmPI_[| Docker || Conda | [Fensomr |
[cupnN ][ ucx ][ ncel |[sHAre

Ubuntu
||  ICE/iRDMA
|| 100G Enternet NIC |

NVIDIA Driver
| NVIDIA A5000

Al Inference System with NVIDIA GPUs

02. SLURM = Al

1)t GPU 221AE 2=
2) 300071 O|&ke| GPU A%
3) 500CH O &t MHE 7125 2 2

4) 1B A2{X| 6474, 1B 1,69071 O|&f 7+

Pytorch

MoAl Platform

[ OMPI || VM || Conda || k8s

Arista
EthernetSwitch

ROCM | [ UCx ][ RccL |[SHARP

Ubuntu

| AMD Driver || Mellanox OFED |

m [AMDMI250 infiniband HDR

=LA SSY 7Y

L SI A

Master Node/Login Node

Al Training System with AMD GPUs

Mellanox IB
Switch

Updatd status !

‘ Compufe Node

Compu’:te Node
(GPU Server 1 [H100 x 8])

slurmd

e e e e e s e

(GPU Server:Q [H100 x{8])

¥
I I
———————— : slurmd =

o B o o e
I
i

________________ =

Compute Node '
(GPU Server (:JIM [H100 ¥ 8])

Infiniband HDR 200G

torage Node Storage Node

(Storage 2)

(Storage 1)

Storage Node
(Storage 3)

Storage Node
(Storage 4)

Storage Node

(Storage 5)
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03. & HE AEZ|X]| Lustre File System 7135 Al|

34 Ports FDR Switch

]

3]
=

3
(7]
o
(]
'8

0
=

o
o
©
™

10 links

External 18 ports
(187 AE)

o
mn

16 links

7 links

8 links

22| L 34
MDS =E 14
0SS £ 54

At == 74

(GPU M
28

A
MDS 12|
0855 34

=TI
it o
34|

el
e e
104
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Bl H|RE AR 7| 1) 14PB 2 24t AEE|X| Z2{AH
2) CIFS MEHollAM SAMBAR Windows §X H&2HA Hi2
3) =LK I/0 Throughput: 10Gbps

| 188G Switch l
Lustre Client

[ user |
m Bondaa
s 1.4PB LV
[ user :l
[ user |

Lustre Server R T P P P P PP PP PP PPPEEP N
—_— ; LUs
o el 28 -8
Lustre Server :
MDS 1G heartbeat e -
) | Lustre S 1
G S ustre Server : . LUs
0552 150158 I ]

= “

04. 2ctRE 3 A0 7[gh SHAE = Al

2L AT Al E2RE 1) 300E 2 E2fRE MH|AE S2{AE 715

2) Docker container 7 |2t Xkl &gt

- Al AEFE Q] H|O|E{ MIE] 1) 120E 72 LR IHUE SHAH 1=

2) Kubernetes 7 | XHIatet 5l A7|E2

ET=1s Sl 1) &8 22 AH

2) Slurm 7 [2EXpASE S AF S



U EHEE SWE MH|A, HPC 7= X[ MH|AS HISELICE

=
Miol:

3HHW 2| 3 SW STt AMH|A 39 HPC7|&X|A

‘HW 22| 2l & 3 Lijof] whAd5H= HW ofol Chet -2sH=iLIck
K210] 26101 21 MBS BI4-0101, 42| U2 Al ST THC SRILICH

=

HT

= Q] : Chassis, dg 2H|HZt AIAE! Power Supply, CPU, GPU, Memory, Infiniband NIC,
Motherboard, Storage(LH HI0[E X[<])

-SW =T AfH|A SW HOHEZAY Al, 510 Al MAIHE SWE SR ]= MH|AS XIgBtL|ch
L R0| H2o10] X MHE 2|-otH, &R 2tz Al X 7P4CE ERILCE

-HPC 7|&X|3 HPC7|=S HIZS= GPU S21AH 3l S2RE 7|a2 TR = 2E010,
M| HRof| S £ MO HPC 254 A Al2HE 2 H|
o

OHLI2O{AZES| 7|&X| 2t 2fH eFgH

: i, > DA
O PyTorch _'=}Iu-rrr'| F TensorFlow ;S%A ROCm

kubernetes o manecer
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Partners & Contact

-EANR A MESSEA| 2T 22 1 MSCHS W 1385 308=

- ol 2u]A MEEEA 2T CIXE 22771 27 (FE2S) 95 UL Z0{AZE (08375)

- E-mail contact@manycoresoft.co.kr

- Tel 070-4443-6660

deepgadget.com Official Partners

ZIJ WAVEFIVE

All about Al Computing







