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Computer Division

1. AEE AAH 5 HET HFA (Computer Systems & Network Laboratory, ZS&E w4 A4
. HEE O7|H/X(Computer Architecture), 7|HstE A|AEI(System for Machine Learning), QIE{7{4M
4| E 2| A (Interconnection Networks), 917t-ZAEE AT EE(Human-Computer Interaction)

—

2. AOLE DHEQY A|AE HILAl (Smart and Mobile Systems Laboratory, ZI/A421 w4 A4l
: A= QI Yl (Internet of Things), 5G &M HIEQIZ (5G Wireless Networking), EHIS ZHEEl (Mobile
Computing), H|C|E A|AEl (Embedded Systems)

3. A|AEIEOF XA (System Security Laboratory, ZI2CH w3 HJA)
D ALO[H Eob Bl s, SHEQI0] B MA HOt dEZ Hot SEMQ AA" A 3 HOt

4. L‘IIEo 3 Y 24 AAR ARA (Networked and Distributed Computing Systems Laboratory, 7 4~
T HT4)
: L1|E-?JEL AREE A|AH (networked computer systems), 18 AH C|Xt2l (high-performance

server design), 2 GAA X HEYI EQt (operating systems and network security)

5. HELQ A A|A/ 9 HOF HJA (Network and System Security Laboratory, 459 w4 Hp4A)
: Software-defined Networking (SDN) and Network Functioning Virtualization (NFV) Security, IoT

Security, Data Science for Cyber Security

6. Q1EZX| 5 ¢dng|E HJA (Algorithmic Intelligence Laboratory, 21X 4= LAl
. Statistical Modeling and Inference for Data Analytics, Parallel and Distributed Algorithms for
Processing Big Data, Social Computing, Communication and Networks, Resource Allocation in
Large-scale Networks, Distributed Optimization, Estimation and Control

7. 2OIA|ARIAJA (Unmanned Systems Research Group, M¢id m4= M
29o10|5H|(unmanned vehicles), £Ol&t&E7|(unmanned aerial vehicles), AtEF &KX} (self-driving
car), 22 ElA(robotics)

8. 2YN|H|HTLA (Operating Systems Lab; OSLab, 2 8% w4 HA)
YT AAY, THUNAE, AE2|R| AL, DA 2, ofU=0] 23y

9. ARE A|AH Of7|HlA HLLA (Vertically Integrated Architecture Reseach Group, §014= w4
E)
: computer architecture system, architectural support for computer vision and machine learning,
ASIC/SoC designs with FPGA prototyping, systems for translation system, recommendation system,
and autonomous driving system.



10.

11.

12.

13.

14.

15.

16.

17.

HE3 U HFE HAJAM (Network and Computing Laboratory, %51 w4 HAl)

A FE HE AA"-HPO), QSXs OHX| EHEF, X AFE SIEAN 7157, HHE
ZUE, ADLEAE]

LANADA 14! (LeArning in Networking: Algorithm, Design, and Analysis, 0| & w3 A 4A)

C OFE OO0|ME Z3t sh& (MARL), E2i'd OfE2|# 0|4 (Deep learning for X: medical, AMI),
HIEQA0|M 2| st& (Learning in Networking), AHE QIE{Ll (IoT)

|'='*"ZIIII-%§.|- 4 (CAD4X, Computer Aided Design for ‘X, Hels w4 Hp4)
MHE AHCIE A|AH, 7HAE2|A|AHI(Cyber-Physical Systems) REH 2! Gl XX}, AHE A
INESRl)

HAEE 1x U fz22| A|AE HAJZA (Computer Architecture and Memory Systems Laboratory,

HHs ugy A7A

: AEEH FXE(Computer Architecture), & QX A|(Operating System), Lt A|AHI(File System),

H| 3|24 0 22|(Non-Volatile Memory), £2|E AH|0|E E2t0|E(Solid State Drive), @
717 Y (Parallel Computing), 0|57t 75 &l(Heterogenous Comnputing)

Ho|E{atet U Y EI HA (Data Science and Network Laboratory, & m4 ¢ Al

: ZslskE(RL), XH2l 22| (Resource Management), AFZ2 QIE{Lli(IoT), AZEQ|0] Ho| | EQ A (SDN),
=3t 212X 5(Automated Al)

O|C|of Y EL3 ¢7Al (Media Network Laboratory, 2|&# m$= E74)

AHZEQIE Sl (Internet of Things), CHXFRIH|O]E{ A 2|(Multidimentional Data Processing),
7H Q1] 2 H 2l (Personal Data Trade), Of L4 X|AHz2}(Energy Trade), Al 2| = H7HTrust Evaluation)

Xsd HESQZA of7|elq U 24 A|AE HJAM (Intelligent Network Architecture and Distributed

Systems Lab (INA Lab.), S5 w4 H4)

 AFEH HERR S A|AE(Computer Network & System), B2l 7|8t QIHY EHX M&
(Deep-learning based Internet Content Delivery), HIEQZ 3 A|AH HOL (Network & System
Security), 222 E Z&EE (Cloud Computing), 2ZEQ|0| Ho| HEYZ (SDN; Software Defined
Networking), & #| 2! (Block Chain), AtZ 2IE Yl (IoT; Internet of Things)

HO|E| X|5 €4 (Data Intelligence Lab, &2|& w4 HA)
: Big Data Analytics, Big Data Systems, Big Data-Artificial Intelligence Integration
giHolH =M, #HOlH AL, Y O|H-ASXs &Y
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wg: UAEE TEL : 042-350-3535
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B X2 A3 dat 274 (17~19)

MICRO'18 “Multi-dimensional Parallel Training of Winograd Layer on Memory-Centric Architecture”
ISCA'18 "TCEP: Traffic Consolidation for Energy-Proportional High-Radix Networks”

ASPLOS'17 "History-based Arbitration for Fairness in Processor-Interconnect of NUMA Servers”
ISCA'17 "Footprint: Regulating Routing Adaptiveness in Networks-on-Chip”

ISCA'19 "MGPUSIim: Enabling Multi-GPU Performance Modeling and Optimization”
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AEE OfF JHo E 3ot oA ol 24 X0 =2LE : MobiCom(1), SenSys(2), MobiSys(1), ICDCS(1), INFOCOM(2),
USENIX Security(1), TON(3), TCOMM(1), TMC(1), TOSN(1). & B2l &M (in US)2 ATHO S0{2 = 1874 otof & &3lof =2
2 ZEJ}SUCL I1F sttt A1 +=F9| 3t3] ICDCS'18 O|A best paper (1/378)2 +dStASLICE AtMst L{&1 H=2 FA2
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2|2 A dap 74 (18-19)

- Tractor Beam: Safe-hijacking of Consumer Drones with Adaptive GPS Spoofing, ACM Transactions on Privacy and Security 19
- Bitcoin vs. Bitcoin Cash: Coexistence or Downfall of Bitcoin Cash?, IEEE S&P 19

- Touching the Untouchables: Dynamic Security Analysis of the LTE Control Plane, IEEE S&P 19

- Peeking over the Cellular Walled Gardens - A Method for Closed Network Diagnosis, IEEE Transactions on Mobile Computing
18

- GyrosFinger: Fingerprinting Drones for Location Tracking based on the Outputs of MEMS Gyroscopes, ACM Transactions on
Privacy and Security 18
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Networked and Distributed
Computing Systems Lab
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ZEE WEYD, Y MH, HEH TX ALY Z2IY 2 ATMUOAME ATEO TS St ARSI
SS Zuislo] AAE AZEQOQ HIZXAS AT £ e | BFE At HADPY FMEQ el {5+ 7|
TAF S M 2OFo| MRS +4%HH =20| LTt A4 (Intel, Microsoft Research, UC Berkeley/ICSI &)
2 O3d EYYE2 Google, Intel, Cisco Meraki 5 32| G | oAl QIHZS ZFa{stn JUFLCE Est F7[HQ
J19EE EESHO SKT, 7H7t2, NHN & IT 7|ga =0 | f3y X A7 ol 52 8o & +d/Se =S
SO F=AStD A&L|CH ESH X2 =Y Max Planck Institute | =2 5t0 USLICH

(MPI) Of Zo42 438 ZYME A&

n GITH EH

AT Matol JisECHs HS FAISHH MEXQ #3tE 0|50 9 £ Ues FAFE St=E ZHests 2971 stoiM
st UHLCH HAME 2 AFHOAN =HE REEO ZRMNEF2 QEAAR ZHI|A Ko, SAOAM OE
7ldtog2 s HAJLE FIHSIHL} (e.g., CCP [SIGCOMM'18], Microboxes [SIGCOMM18]), AtAA0A O|2 7|Hto 2 My
712 A7 E ZIdSt= S (Intel, Alibaba 5) THHCZE FFH QU LSS USHAH Y S0 AL LLCH

n EZ2 AT Gat 274 (2014 -)

ATHOAM TEE CHEES TEMEFO| 23 IH a3|o ETEUon oz =4 Z=82 2/stD USLICH

[1] Accel TCP: Accelerating Network Applications with Stateful TCP Offloading [NSDI "20]

[2] mOS: A Reusable Networking Stack for Flow Monitoring Middleboxes [NSDI “17] (Best Paper Award)

[3] APUNEet: Revitalizing GPU as Packet Processing Accelerator [NSDI ‘17]

[4] FloSIS: A Highly Scalable Network Flow Capture System for Fast Retrieval and Storage Efficiency [ATC ‘15]
[5] Practicalizing Delay-Tolerant Mobile Apps with Cedos [MobiSys *15, IEEE ToN]

[6] Gaining Control of Cellular Traffic Accounting by Spurious TCP Retransmission [NDSS ‘14]

[7] mTCP: a Highly Scalable User-level TCP Stack for Multicore Systems [NSDI ‘14] (Community Award)
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[1] Changhoon Yoon, Kwanwoo Kim, Yongdae Kim, Seungwon Shin, Sooel Son, “Doppelgangers on the Dark Web: A Large-scale
Assessment on Phishing Hidden Web Services”, The Web conference, San Francisco, CA, USA, May, 2019

[2] Seunghyeon Lee, Changhoon Yoon, Heedo Kang, Yeonkeun Kim, Yongdae Kim, Dongsu Han, Sooel Son, Seungwon Shin,
“Cybercriminal Minds: An investigative study of cryptocurrency abuses in the Dark Web”, Network & Distributed System Security
Symposium, San Diego, CA, USA, February, 2019

[3] Jaehyun Nam, Hyeonseong Jo, Yeonkeun Kim, Phillip Porras, Vinod Yegneswaran, Seungwon Shin, “Barista: An Event—centric
NOS Composition Framework for Software—Defined Networks”, IEEE Conference on Computer Communications, Honolulu, HI, USA,
Apr., 2018
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In 2015, Prof. Jinwoo Shin has received the ACM Rising Star Award. Moreover he is the first person to receive the
Bloomberg Scientific Research Award, given by the world-famous economic news company. He also received the
KAIST Technology Innovation Award. He and Sungsoo Ahn (a student in our lab) had the chance to do spotlight
presentation (in 2015) and oral presentation (in 2016) in the top class machine learning conference, NIPS (first in
Korea). In 2017, our papers are accepted in top machine learning conferences, ICML, NIPS, AISTATS, and top
mathematics journals, SIAM Journal on Discrete Mathematics / Scientific Computing.
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[1] Youngeun Kwon, Yunjae Lee, and Minsoo Rhu, "TensorDIMM: A Practical Near-Memory Processing Architecture for Embeddings and
Tensor Operations in Deep Learning," The 52nd IEEE/ACM International Symposium on Microarchitecture (MICRO-52), Columbus, OH, Oct.
2019

[2] Youngeun Kwon and Minsoo Rhu, "A Disaggregated Memory System for Deep Learning,", IEEE Micro, Special Issue on Machine Learning
Acceleration, Sep./Oct. 2019

[3] Youngeun Kwon and Minsoo Rhu, "Beyond the Memory Wall: A Case for Memory-centric HPC System for Deep Learning", The 51st
IEEE/ACM International Symposium on Microarchitecture (MICRO-51), Oct. 2018

[4] Minsoo Rhu, Mike O'Connor, Niladrish Chatterjee, Jeff Pool, Youngeun Kwon, and Stephen W. Keckler, "Compressing DMA Engine:
Leveraging Activation Sparsity for Training Deep Neural Networks', The 24th IEEE International Symposium on High-Performance
Computer Architecture (HPCA-24), Feb. 2018

[5] Angshuman Parashar, Minsoo Rhu, Anurag Mukkara, Antonio Puglielli, Rangharajan Venkatesan, Brucek Khailnay, Joel Emer, Stephen
W. Keckler, and William J. Dally, "SCNN: An Accelerator for Compressed-sparse Convolutional Neural Networks', The 44th |EEE/ACM
International Symposium on Computer Architecture (ISCA-44), Jun. 2017

[6] Minsoo Rhu, Natalia Gimelshein, Jason Clemons, Arslan Zulfigar, and Stephen W. Keckler, "vDNN: Virtualized Deep Neural Networks for
Scalable, Memory-Efficient Neural Network Design", The 49st IEEE/ACM International Symposium on Microarchitecture (MICRO-49), Oct.
2016
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1) Supercomputing interconnection system (Refer to Fig 1.)
- Development of an efficient interconnect system for supercomputing.

- High speed on-board router and adaptive routing method development.
2) XAI based Energy Platform Development (Refer to Fig 2)
- Real-time detection of power patterns that have high probability of failure from real-time data stream monitoring
instrument
- Distributed task execution technology for deep-learning-based Complex Event of time series data stream.
3) Edge computing platform (Refer to Fig 3.)
- Develop of the edge server platform supporting a real-time high speed processing for Ultra Reliable Low Latency

Communication (URLLC) applications.
- Support various applications including Deep Neural Network, Computer Vision Processing, ... ,etc.

W et 3Y FO AT
> Integrated Deep Learning Engine(IDLE) for supporting various DL frameworks
> Crowdsourcing based Smart City Service Framework

*Further detail information of research areas are addressed in our homepage
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[1]Dong-Ki Kang and Chan-Hyun Youn “Real-time Power Control for Cost Efficient Deep Learning Processing with
Renewable Power Generation” to appear in IEEE Access 2019.

[2]Eunju Yang, Dong-Ki Kang, Chan-Hyun Youn “BOA: Batch Orchestration Algorithm for Straggler Mitigation of Distributed
DL Training in Heterogeneous GPU Cluster” The Journal of Supercomputing, pp. 1 — 21, Apr. 2019.

[3]S. H. Kim, J. B. You, Y. G. Ha, G. K Kang, D. S. Lee, H. H. Yoon, D. E. Yoo, D. W. Lee, C. H. Youn and H. H. Park
“Thermo-optic control of the longitudinal radiation angle in a silicon-based optical phased array” Optics Letters, Vol. 44,
Iss. 2, pp. 411 - 414, Jan. 2019.

[4] Dong-Ki Kang, Eunju Yang, Chan-Hyun Youn “Deep Learning based Sustainable Data Center Energy Cost Minimization
with Temporal MACRO/MICRO Scale Management” IEEE Access, Vol. 7, pp. 5477 - 5491, Jan. 2019.

[51Jae-Ho Jeong, Seong-Hwan Kim, Minsu Jeon, Chan-Hyun Youn “Adaptive Object Re-identification based on Rol aware
Sift-CNN Hybrid Feature Clustering” Int'l Conference on Atrtificial Intelligence (ICAI'19), August 2019.

#Further detail information of publications are presented our homepage
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- USA: Princeton, U.T. Austin, North Carolina Univ., Arizona State Univ., Alcatel Bell Labs, Los Alamos National Lab, etc.

- Europe: King's College London (UK), K.U. Leuven (Belgium), Microsoft Research UK, KTH, (Sweden), NTNU (Norway),

- Asia: CUHK, HUST (Hong Kong)
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SiX| IEEE Fellow(2011), ACM Fellow(2016), ACM SIGDA Chair (ZL§%|Z= SIG Chair), ACM TODAES Editor in Chief, 2|0 Fo X<
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“Beyond Max-weight Scheduling: A Reinforcement Learning-based Approach”, WiOpt 2019.

“Control of Multi-Resource Infrastructures: Application to NFV and Computation Offloading”, WiOpt 2018.
“Proximity-Aware Location Based Collaborative Sensing for Energy-Efficient Mobile Devices”, IEEE TMC 2019
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e€dia LAB o BEX|MA Fle|E 12375 TEL : 042-350-3459
Media Network Laboratory ARA . BX|ZHI{A XIZ|2F T244%  TEL : 042-350-8059
OClo EKYZA -4 S 1|0]X]| : http://mnlab.kaist.ac kr
B 74 o (2019 7287 7|8)
SAME IR 18 HARRY 108 AAARY 3T
W A 20k 2
*loT 284 U HIO|F M2 74 AT
cOojlH M =ZE fet MM HAEHE 3
loT HO|HS| 28X FHXNE[E ¢e HolH EfE 7| ¢+
oloT HjOJH 2tTd 2ag flet AIAY HojlH w2 5@ 7|=
cOHX| 2EdE 9T OolH =&/FS 78t Hiojly =& 7|
O'IIL-le 7'IEH/xE-| I'/0":—'? EE_-!'_I I_:I'I' Flg Sensor Testbed and collected data
- 7Y 0|2 X At 0|22 0|8t BAI K] HALH AT T e
o HiE2| Sdut otz & na{ot HI|XSKt S x| H A
-GloE 24 U 2d 7Y Hg B oX FF/O0I5 2Y A e
« M2| 7|8ko] ICT &A TS LIt Trust Provisioning 7| ¢
YR BHM A BHY A7 U K M2y 2
N Fig. Electricity load forecasting model
cJQIMEHSE J|H ZHY ol AMB|E T} mElgl gl AHA XsS3 A7 with users’ characteristics considered
- - Data consumers (M) @I
/ provter 1\ /2 ° A - e
= @ EBW -4 =
N A\ \‘ii/ 1/ s dali“ﬂ ;NEMRP s 1 : Dnslnbutedsyslemoperator
» - /\ - | ith price p, '[Rsvenus) __: I I
Microretailers Erem frm & pata  maximize profit V!
(providers) ; ["#broker :Max\m\ze(Revenue Cust)} L
> e / “; J k o DS{%%%EE NaXt +c+ WTS (@) 5 o ‘Buyer
« Disibator 0 X Main-grid e=tnennen | § (cost) =N ¥
oy S e B [oope | con | cama | EZ\‘ §
[ ¢ ~ — -\ga:m- i g?an- R \,»a
o) i

Fig. System model and examples
of data interpolation

Fig. 1. System model for a contribution-based control of energy alloca-
tion in microgrid infrastructures.

Fig. 1. The proposed personal data trading model with multiple types in the
10T data market

Data providers (N)

Fig. System model for charging
electrical vehicle considering battery
characteristics and wearout
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H A=ty
Intelligent Network Architecture and D4 ITC 4T (N1) 8145
Distributed Systems Lab ARA:ITC &Y (N1) 817= TEL : 042-350-7631
S| 0| X| : http://ina.kaist.ac.kr/~dongsuh

B T # (20199 71 71F)
D413 MATRY 6l MATRY 43 SRR 2y ARE 1Yy
W 2T 2of A7)

2 GRMe M CHYBED 87 A0l S0|Lt: applicationS0| Halotn = = X
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Cloud infrastructure: $4Xjj applicationg3} 0Zd=0| =0t7t& infrastructures ™A™
STYHX| L YD EE 7[50| F7HE O X|s2tEd JAFLCE ol2{st FMl= Atz
7 nEStEIY M2 o wEAH FSHE AL CH oo M2l network/cloud
infrastructureE X|sZX Q2 HR = ARE sl USL|CL
o SERE/EL A2 FEIRE/EN AZEO A2E2 HFH F3T
75’4 HEE Hests EpYUUCE 2ZEQI0 7|=0 o2fEel HHE H
ASLCE MER ALE2 ME2 MbdS =0 WD M2: Md2 3AdS =50
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ch &)7h ElQAELCh 2# OfL[2l, 7|&EL] Al&

|Hg go

= S0t = QA QIZ2HGoogle searc
Bt O 2882z U= + USHCLL o S0f, Androidet 22 ZH OS7t HE
Q39| M58 AlA|ZtZt o =8A YouTube H|C|2E EO|ZECIH Ysl= HICIRQE &
O WEA 2 5 AD M2 87t 71X E =g 5+ JASUCH

W EZ A | 274

- Cloud computing and Big data processing: Resource allocation for cloud infrastructure, optimization with Big Data.

- Internet-scale content distribution: Software-defined content distribution, QoE inferencing and optimization, diagnosis.

- Software switch/middlebox: Software design for many-core systems, flexible programming framework for network devices.
- Future Internet architecture: Evolvable congestion control, evolvable service model, incremental deployment over IP.

- Mobile Application Acceleration: Automatic framework for reducing response time of mobile application

- Network Security: Automatic protocol fingerprinting, Enhancing security and privacy of network applications using SGX

BEH 47 08 U FYY IR m T S 9 A7)
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T& 50| AEHCHL SUES2 0l2fo] East M2 A|AH | o™ A-|§ CHE2 At2HO| qu JH7HQlo Saa RKpAlOHO
2 A, +3H, Hejsten Zost s¥H2 ZFA 2 Ao, | RIS wIso AHXE W 2 Q= 3tAS o= TX}
mMeEtN, ME2 2ZEQ0 AA-O E82= MER MAES | st
A deotd MJo| alot= dSS Ei ZAYULICE ESUY | SMEo| x}7| gt L=/50|BES M2 XUt
S M2 7|gar HFA0M ok 20 ATEQQ OFF] | o Mo|n e XHAS SMES B0 ARSI SHAO|
HEJH T[d Aol 7|& EHWEE X5 0O/2e HIMS | =8t AHA A S OFEDX} UL}
MEsts g2 s g HYLct
H o34 S8

M3 ApA2 AEEH OIYEs HRE & = JASLICE MA 13 A2H AT F0| Z|of East X|Ant 7|22 Hi¢
A Edct 0=, /8 23 S MA Chetel n=s1t sHEE1 este g ZEMETE Bo| U7 2o /A 27|
oA L& 4= ALSL|ICE =4 O|X|: http://ina.kaist.ac.kr/~dongsuh
N3l GHAE XpAlDto] HEZ VWS o2 AL HEY = s MEQI0| E|7| 2|5t0 & otL|Cl. Computer systems
= networkOf A QlE SHESOIA X4 A FXL HPE T = A= E2 SEE HSLCL
W A3 dat A% (16~19)
StE4 w4== Carnegie Mellon UniversityOj A{ FAtSH BEAL SHQIE 20120 2HSLICE MAXZ F2E= Oz QIEul
O}7|ElX| (eXpressive Internet Architecture)E& LC|XIQISIS 0, A|AH, HERI 209 X1 3|0 =& (NSDI SIGCOMM,
Mobisys & ACM, USENIX FZ| &3|)2 AHXS_ASLICE ML 8 MX} 2 BISA/EER 255 =48 =FE0AM 8=

OITLE 20| 3}A ESo| Bre THAl HIRL|CE

0| 2|0 cloud computing, big data processing systems, software defined networking, software switch/middlebox, many-core
system, Internet content delivery 25t F=H|0f €& *}Il_ Q&L

* SIGCOMM, OSDI, NSDI, Mobisys, CONEXT, IMC, HPCA & | 3|0 =& A A
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