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SR BEME SHOE TFof7|HIX o #2|E F10 = 2|He2[22] AX|L 0 HE2 Rebellions
Scalable Design (RSD)ZE T3 ElL|CH. RSD= 2xet Oj2He| 2= 2|Ha|2 MES| 4l 7[gto=z ot
Lot SHAOf| A QPR Al SRt ARtEl HSE2 7t st Anet ECHE M3 LICH

RSD= MAX 2bxtMd(linear scalability)2 MoistEE MAZAUSLICH AAE AL HESLE U5
HA| H[| Ao = SAEH, 222 &4 10| &&0| 7IsELICt 2[HE|22 0[2{3t Z/Z 7[He=E &
T2 2E SHO|mAA U2 (hyperscaler) &2 LR FE SHENHK|, 22 A 22| QImHFHA ZHAHo| X
HotzEl 12 £F M2 HSEL|Ct

CHed 210] 2E(LLM)S Zeloh Ciefeh Al 2RSS 2tH3| X|H5HH, XM AZE 0 ABS Sl 85
1 28hdE SthetelL|th. 272 CNN 7|8 oS 2|A|0|MRE] 1t EMARH 7|4 S ZE7HK],
RSD:= YEE|1 230t 45 & & ASLIC

Al 2ol A2t HAESE CHYTH S
MNIA 2t fIEtstA| 2Ak-S7(3ksh=E 1
HIA ™ X{2|(tensor parallelism) X E MEMELICE 0|2 Sof| CHy DR HALS 02| Z2A|
Mol 22Xo = BEHiRto =M, D& MA|7t FEN o2 MM EILICE

& 75 40| SFE[X|Z O oAM= 2 Hits oE Al EZ2
L

O 7|=20| 7 ELICE RSD= 0|28t IHH|E sl 25| 2I5H

RBLN ZIIHU2{= DS 0)H $ETIX| HHsksts sy H22 28sILICt 017]0] PCle Gens Stt
2 Sof 14 9521 FS 7 DY SIS THOH0 AA Hyto] X|Qi(latency)E HAsktn to]
B} 2|2 (throughput) 2 SCHSFASLICE 0[N B2 Nal, HIHY2| 2K}, 14 QIEUE 7|a2
Zetet RSDE 7He IR Al HAHE HUSHT W22 Hale 4 9l oImats M gict

HiA HE A2

LLMZ Al ZEN|XOf|AM F=E(inference)d M= O] 7|&& X7 S SLICH T2 B (prefill) THA|
= oAt ZlokRo|H, C| 22 (decoding) EHAlE HIZE| XilS IA| 2FEL|CE o|uf EHIAM HE X2|=
A 2SS of2] CHEO|AN| EAMA|AH, ZF C|HIo|AS| 22| MRSt i B31E Mo =E &0|=
ZMZ MSTLICt BN HE H2|E SHIEA| Fei6HH, KV 7H&(KV caching)O|Lt LLMS| CH#2

2rar
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tEX| = Qs 2dst= 22| tHHEZ H|ef

] —I% =
RIHS QEISHHA =23 LLM $2 Kelg 5850

UELICE O|F Sl StERI0l= nM|Zat A
I=

RBLN ZIt|= o|2{et HIN HE X2|E Zif 451t &85 (utilization) 2 Z2|SITE %X 2tx|0f
UASLICH A AFol|M A= HES 2] CIHIO|A AKX MZUSHA| HIM the|= 25, 2t
Eo| HA| o] YRT HHSHES L BtL|CE ofm MME|l= HMHE AEZI(Command Stream)2
FHME T2 M|IA(Command Processor)?t Aldiet HH MEZE, =2 F & 7F S4l0| 2R3t QIEC|H}
O|A H|O|E] 0|5 F & EEDH Totstil UELICt

e =& X3}

RBLN ZIIAZ|= Al /I3 EEQ| otz EXHE S 2X0E 2SI E HAIE M5 Al FES /I3t
SHA EAQILICEH BN HE K28 FuHOE X|/|SIH DES 0] C|HO|A0| DHIE A 2450,
Mol Xt 8ut 14 M M5S BRELICE 5 HE| ClHO|A ZH 41 X M3} Xt Hit 2g
(automatic splitting), 2100 ItO|Z2}0|H (layer pipelining) S 7|52 Edfl &M S ot Ustotd

SLiCh

1. X}= HE| C[HO|A 28 (Automatic Multi-Device Splitting)
RBLN = Ao 2eut {Ze HHEE BF XS 2 +HTLICH ALK} 7HY ¢lo] HE|
ClHIO|A ZH HAMO| X5 AME|=| 22, AL} UEM= STt HIM HE X2|7}F thadtn =it
Mol TEMAZ HetEL|Ct.

RBLN Compiler

torch.model +tensor parallelism

- -

submodel submodel submodel submodel

DeviceO Devicel Device2 Device3

Inference Result
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2. C|HIO|A ZH SAl X|X g} (Optimization of Inter-Device Communication)
RBLN AT = LLM A& T YMSH= ClHIO|A ZH Sl (inter-device communication)2
D35 E2EIAE (broadcast), 2l5A (reduce), £2 f(partial sum) St 22 &gt

E M i (collective communication pattern)2 82X O = A2|giL|C}.

3. CldjojA ZH &M %| X3} (Optimization of Inter-Device Communication)
RBLN ZI2{= 2} C|HIO| A LS| Af 2{|0|0f 0| Z2}0|'d (layer pipelining)S & &3] C|H}
O|A 7F S410] BEth glo|(seamless) XIHE| =S SFLICE O] 7|HE Sl D= 0| HH= X2
E|H, 57 AlZt(idle time)S £|A21510] StERO] HEES SISt S4l QHIEE FY +
AELICH

——————————————————— 1 Data Load H Computation H Communication |~ — — -
———{ Data Load H Computation H Communication | ———————————————————————

Timeline
Efficient utilization of hardware resources by overlapping the tasks of different layers

PCle Gen5

2|#82|22| RSD= PCle Gen5 x16 QUEIH|O|AS MESIY, = AE HAD} FIE 7F 2T S4 2RO
A he MOo|ZE(full-duplex) 64GB/s tHEZE MSELICE 7tE 7t 28Xl S412 HIA HE X2
oA E3| ZR5IH, 2 E F& AZI(Neural Engine) Zt SA0A IX 2|20t HX|HS 2O 2N 2t
tset ST 2 B FE 455 FHELICE 2|EE| 22 PCle2| 452 Z[thet 20{LH7| 2lsl H
Ol ME2= Z[HsISt 1, PCle A2[X[|2t CPU HA| 42 2E8HES SIS EAI5H0 A|AR] T

o zEdE o5 SIAIASLICE

AR S M

g

d2 |IIZE (workstation)FE SLM, LLM2t Z2 1835t Al 20| 0|27|7tX|, RSD= Ef&et
TPS/Watt 222 HMSdt= 2ot FrAQ! AIA” SR ML|Ct o] 2Ed2 RSD| TIFet 1Y
eIt e 2F0| ds 2[Hst HE0| #HEH, vLLMI} LiteLLM2| S&E Sl &t EILICE 0] 7|=
ZetE Sl RSD= it =271 ZIRHE FEX O 2 2HEEH, of|UX|-H|I8Y ME|ZE Soihsto] &
£ TEo| Al Qlzetof| O] 4HRl ERHE MSELIC.

U 2HZ G2 Al TS F71Ee5 450 HIHH2Z SI10H0, St=R0f R0 XN2E ez
A HEE T E BAPLICE 0|2{3 EME thi: Al 2E 1} Hjo|H TYH ofE2|AH[0|Me] §Hd| T
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Jtote AL 27 2Edt £ X5} glo| tiastr| flol X UL|C.

Llama3-8B ATOM (RBLN-CA22) with RSD

TPS

~380,000
~25,200

1800

450

RSD 4 RSD4 x 4 14 Servers 16 Racks
(ATOM) (Server) (Rack) (Data Center)

* Projections based on internal testings.

RSDE FtE, AW, 2 A|AR] S CHESH HHIE SHAOf|A O] MY & EME S eS| odgL|Ch = 74O
O|E{ S7|%}(data synchronization)2| £|X3} L E ZF SA Q| E9| X|A 5} HRE| HHE 22| &
235 St H5 UX|E Sdlf CHI0|A 71 7K M Y2tEl X2 X|[HAZHS |XISHHM X222

HIH M2 =hahet 4= ASLITH.

o MXH M52 |XI6tH7| 2l 835t £4Hload balancing)tt S8 93 2E EHli(dynamic
workload distribution) 7|2 &850 & C|HO|ATE XA @l0| 2|t 282 S&SIEE gL|Ct
RSD& Ol2{et =& S T SL=0f OF7 B2t X|sd AT EQ0 2|93 E Sl siZstH, A
A =20 BIHE 23 st 14 ME| 452 |XIE = USLICH

e &= XX}l (Rack-level Optimizations)

=H B Al =2 2HE0M = M 28

rio

2ot EMTL AR

i

i
d0
rot
ot
Mo
i)l
ro
o
H0
om

OTZ2EZ0| Y

HI

RSDE vLLMzt E8tEl 2t2E Mt (router server)S Eot0] 2 £Z0|M %|Ho| M1} eHEtds
K| 2EL|Ct O] 2RE A= 042 VLLM QUAEAE SILIQ| £ A|AHIORZ 2= IyQle|3 dete
2SS, AH 7t 22 Z2EE X|sHOZ 2Hlst0] 2 MA|C| 222 SCHatRtL|Ct 0|2 Ed 2= AMH
7t 7 ol 25t AEHOf| A £|CH M2|2FE XIS, THESHE WX|SHH OFE Aol MX|H M2 Hlae

-O 1= oco=
LICF.
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AMEX LM = LLM 20| APIJIEZRIES Sl 2lA H2Y o= UACH, R0 2240t AL |
olds SA0| &2 & AFLICHL ZAXHQZ, vLLMI} 2tRE MHO| 2E2 JHE MHE FudHA =&

E 185 Al A A" = FetA7|= ZEet AHXIE 2HELICH

Llama3-8B

Llama3-8B #IX|0t= Zut= RSD2| M= &= (energy efficiency)0| 23 X|E CiH| Ot} 245t

X2 Hets| HOFELICE T ATOM™ A7t 2,500W M 20|A 1800 TPSE 7|E5HH, 224%9

ATOM™ FtEZ M=l 2 A\|AEINAME= 25,200 TPSTHX| MEMOZ SHAEIL|CH A 27t HELE O

2242 03 FEHX|H, TPS/Watt 3! TPS/$ 7|E2 2 Of|LX| 223 H|E 58 2T 8Hl 0| 42| &
C

=
o= EgVSLIch

Server Rack (assumes rack power = 35 kW)
< o
Target model: [ rebellions_
Liamag-88, Fpi6, | T rebellions_ ATOM™ e
Input/output - S
= 2K/2K ——
- At rack power of 35 kW
constrains
TPS
TPS at best batch Ll
(max at best batch) 259 k 3 K
asingle node
TDP 25k cannot run Rack power fixed to 35 kW
(watt) Llama3-8B
energy
8X s, 072 0.09**
TPS/Watt 0.72 Peer A
cost
TPS/$ 0.012 8X tvs. 0.008 0.001**
Peer A

*Highly likely to be subjected to semiconductor export regulations; strongly advised to check regulatory risks before proceeding.
** Estimated based on the public information researched.

a2E

RSDE= S5t Xt TIoFXQl Al QI ZE0| QS S| ZXSHE 2|H2|29 At Al QIT2} H|H
S STt REY- SRS o7 |HIME 7|80 2 3t RSD= B QI AH|O|MEE L E 24 A|AE
THER| L2tEl MY oM S HIZELICH 7|0 15 HIA E3E X2, PCle Gen5 £, 12|11 RBLN &
ople{o| Huwst £[X3} 7|=0| H{iH, RSD= M #20AN L E2H0|0 TS AIFEAES E
Il-'é'l-|_||:|.
o H .
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