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Cognitive Computing - New Era of Technology

- Koichi Takeda EtAHIBM Distinguished Engineer, IBM Research-Tokyo)
CHAHAAIE> IBM's vision of cognitive computing has been widely recognized
since IBM's Watson question-answering system appeared at the US Jeopardy!
television quiz show in 2011. Watson demonstrated that a large amount of
textual data can be converted into the expert-level capability for answering
the open-domain trivia questions, and led us to the concept of "smart
machines" that can learn and support professionals in a wide range of
industries such as healthcare, wealth management, and education.

In particular, Watson has been successfully deployed by many medical
institutes for oncology study and precision medicine. In this talk, | will give
an overview, commercial use cases, and the future perspectives of cognitive
computing.
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1. DualSim: Parallel Subgraph Enumeration in a Massive Graph on a Single Machine,

s ESBoH)

<{Abstract> Subgraph enumeration is important for many applications such as subgraph
frequencies, network motif discovery, graphlet kernel computation, and studying the evolution
of social networks. Most earlier work on subgraph enumeration assumes that graphs are
resident in memory, which results in serious scalability problems. Recently, efforts to
enumerate all subgraphs in a large-scale graph have seemed to enjoy some success by
partitioning the data graph and exploiting the distributed frameworks such as MapReduce
and distributed graph engines. However, we notice that all existing distributed approaches
have serious performance problems for subgraph enumeration due to the explosive number
of partial results. In this paper, we design and implement a disk-based, single machine
parallel subgraph enumeration solution called DUALSIM that can handle massive graphs
without maintaining exponential numbers of partial results. Specifically, we propose a novel
concept of the dual approach for subgraph enumeration. The dual approach swaps the roles
of the data graph and the query graph. Specifically, instead of fixing the matching order in
the query and then matching data vertices, it fixes the data vertices by fixing a set of disk
pages and then finds all subgraph matchings in these pages. This enables us to significantly
reduce the number of disk reads. We conduct extensive experiments with various real-world
graphs to systematically demonstrate the superiority of DUALSIM over state-of-the-art
distributed subgraph enumeration methods. DUALSIM outperforms the state-of-the-art
methods by up to orders of magnitude, while they fail for many queries due to explosive
intermediate results.

2. PTE: Enumerating Trillion Triangles On Distributed System, 25t (KAIST)

{Abstract> How can we enumerate triangles from an enormous graph with billions of
vertices and edges? Triangle enumeration is an important task for graph data analysis with
many applications including identifying suspicious users in social networks, detecting web
spams, finding communities, etc. However, recent networks are so large that most of the
previous algorithms fail to process them. Recently, several MapReduce algorithms have been
proposed to address such large networks; however, they suffer from the massive shuffled
data resulting in a very long processing time. In this paper, we propose PTE (Pre-partitioned
Triangle Enumeration), a new distributed algorithm for enumerating triangles in enormous
graphs by resolving the structural inefficiency of the previous MapReduce algorithms. PTE
enumerates trillions of triangles in a billion scale graph by decreasing three factors: the
amount of shuffled data, total work, and network read. Experimental results show that PTE
provides up to 47 times faster performance than recent distributed algorithms on real world
graphs, and succeeds in enumerating more than 3 trillion triangles on the ClueWeb12 graph
with 6.3 billion vertices and 72 billion edges, which any previous triangle computation
algorithm fail to process.

3. Topical Influence Modeling via Topic-Level Interests and Interactions on Social Curation
Services, ZCHE(KAIST)

{Abstract) Social curation services are emerging social media platforms that enable users to
curate their contents according to the topic and express their interests at the topic level by
following curated collections of other users' contents rather than the users themselves. The
topic-level information revealed through this new feature far exceeds what existing methods
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solicit from the traditional social networking services, to greatly enhance the quality of
topic-sensitive influence modeling. In this paper, we propose a novel model called the topical
influence with social curation (TISC) to find influential users from social curation services. This
model, formulated by the continuous conditional random field, fully takes advantage of the
explicitly available topic-level information reflected in both contents and interactions. In order
to validate its merits, we comprehensively compare TISC with state-of-the-art models using
two real-world data sets collected from Pinterest and Scoop.it. The results show that TISC
achieves higher accuracy by up to around 80% and finds more convincing results in case
studies than the other models. Moreover, we develop a distributed learning algorithm on
Spark and demonstrate its excellent scalability on a cluster of 48 cores.

4. GTS: A Fast and Scalable Graph Processing Method based on Streaming Topology to
GPUs, 2HF&(DGIST)

{Abstract) A fast and scalable graph processing method becomes increasingly important as
graphs become popular in a wide range of applications and their sizes are growing rapidly.
Most of distributed graph processing methods require a lot of machines equipped with a
total of thousands of CPU cores and a few terabyte main memory for handling billion-scale
graphs. Meanwhile, GPUs could be a promising direction toward fast processing of
large-scale graphs by exploiting thousands of GPU cores. All of the existing methods using
GPUs, however, fail to process large-scale graphs that do not fit in main memory of a single
machine. Here, we propose a fast and scalable graph processing method GTS that handles
even RMAT32 (64 billion edges) very efficiently only by using a single machine. The proposed
method stores graphs in PCI-E SSDs and executes a graph algorithm using thousands of GPU
cores while streaming topology data of graphs to GPUs via PCI-E interface. GTS is fast due
to no communication overhead and scalable due to no data duplication from graph
partitioning among machines. Through extensive experiments, we show that GTS consistently
and significantly outperforms the major distributed graph processing methods, GraphX,
Giraph, and PowerGraph, and the state-ofthe-art GPU-based method TOTEM

5. Told You | Didn't Like It": Exploiting Uninteresting Items for Effective Collaborative
Filtering, M (Z7IEOV|&HA)

{Abstract> As the number of online items significantly grows, it becomes a difficult task for
users to find those items on their own. Good matching of users to suitable items is critical
to enhance user satisfaction, which highlights the importance of recommendation systems.
The recommendation systems analyze users’ behavioral characteristics, predicting the items
with which a user would be truly satisfied. The approaches to recommendation systems are
classified into two categories: content based and collaborative filtering (CF) based
approaches. The CF-based approach selects items to be recommended to a target user by
analyzing those items preferred by his/her neighbors whose preference is similar to that of
the target user. In this talk, we introduce CF-based recommendation systems and address
how to improve the accuracy and running time of top-N recommendation with CF. Unlike
existing works that use only the rated items (which is only a small fraction in a rating
matrix), we propose the notion of pre-use preferences of users towards a vast amount of
unrated items. Using this novel notion, we effectively identify uninteresting items that were
not rated yet are likely to receive very low ratings from users, and impute them as zero in a
rating matrix. This simple-yet-novel zero-injection applied to a set of carefully-chosen
uninteresting items not only addresses the well-known data sparsity problem by enriching a
rating matrix but also completely prevents uninteresting items from being recommended as
top-N items, thereby improving accuracy greatly. As our proposed idea is method-agnostic, it
can be easily applied to a wide variety of popular CF approaches. Through comprehensive

[ L]
2Q4=R | 2433 37158 U SAstELEs| 17




595 ER u

experiments using the Movielens dataset and MyMedialite implementation, we demonstrate
that our solution consistently and universally improves the accuracies of popular CF
approaches (e.g., item-based CF, SVD-based CF, and SVD++) by two to five orders of
magnitude on average. Furthermore, our solution reduces the running time of those CF
methods by 1.2 to 2.3 times when its setting produces the best accuracy.

6. Automated Model-Based Android GUI Testing using Multi-level GUI Comparison Criteria,
HHAQI(KAIST)

{Abstract) GUI HIA& (Graphical User Interface Testing)2 Z2HIY O{Z2|A|0|M4(¥)e| 7=t At
S48 ZAtetHLE Tei4l(crash) S8 Z2&E 27| s 71 g2l AL8El= 7I80|Ct GUI HA'2
GUI 0| OJHIEE AHaX|7| 0 SHIEH WSsH=R BAIE2ZMN EHIAE Oy do| lES ZAMSICH
CIASH GUI AR 7|8 & 2@ 7|8t (model-based) 7|2 GUI 2YE 0|83 AHAHZH2=Z HAE
70|~ ddstn BEES ot CHZAE ad 22 7<|°4°H1f 0|E1°F 2dl 7|8 GUI HIAEI9 HIA

[un e
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7. Efficient Synonym Filtering and Scalable Delayed Translation for Hybrid Virtual Caching

8k (KAIST)

{Abstract) Conventional translation look-aside buffers (TLBs) are required to complete address
translation with short latencies, as the address translation is on the critical path of all
memory accesses even for L1 cache hits. Such strict TLB latency restrictions limit the TLB
capacity, as the latency increase with large TLBs may lower the overall performance even
with potential TLB miss reductions. Furthermore, TLBs consume a significant amount of
energy as they are accessed for every instruction fetch and data access. To avoid the latency
restriction and reduce the energy consumption, virtual caching techniques have been
proposed to defer translation to after L1 cache misses. However, an efficient solution for the
synonym problem has been a critical issue hindering the wide adoption of virtual caching.
Based on the virtual caching concept, this study proposes a hybrid virtual memory
architecture extending virtual caching to the entire cache hierarchy, aiming to improve both
performance and energy consumption. The hybrid virtual caching uses virtual addresses
augmented with address space identifiers (ASID) in the cache hierarchy for common
non-synonym addresses. For such non-synonyms, the address translation occurs only after
last-level cache (LLC) misses. For uncommon synonym addresses, the addresses are translated
to physical addresses with conventional TLBs before L1 cache accesses. To support such
hybrid translation, we propose an efficient synonym detection mechanism based on Bloom
filters which can identify synonym candidates with few false positives. For large memory
applications, delayed translation alone cannot solve the address translation problem, as
fixed-granularity delayed TLBs may not scale with the increasing memory requirements. To
mitigate the translation scalability problem, this study proposes a delayed many segment
translation designed for the hybrid virtual caching. The experimental results show that our
approach effectively lowers accesses to the TLBs, leading to significant power savings. In
addition, the approach provides performance improvement with scalable delayed translation
with variable length segments
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8. NVWAL: Exploiting NVRAM in Write-Ahead-Logging, Z-=3|(UNIST)

{Abstract) ZIM|CH H|2[Ed 22|z FEHCZE AHHO0| 7t #Ct otL|2t, DRAM FEo| WE 4
s= 71X ALt o|Et EA2= Q50 RS HTFoME M HIZIEY ol22(2 AHEES Sl
I/0 BESAE £0|102} stQCt RIS AARE A AL R0 S 25 7|Hte| I/OE At
8ot UCE Ol2{st 2 ZMICH H|2[Ed o229 FHE de[R] X EC ofuat, XM BIFe
A 0229 £HO = 2HAO0|CL 0] HFU M= NVWALL (NVRAM Write-Ahead Logging) = ZH&
StO 2Lt M| H2Yd o22le] E4E 82 Sol ds2 FHAI7|LA ST NVWALZ 37}
Ao 7oz g0 M, 372 7|HE 3 &0t 1)HIOE el 7|§0| 7tssitte S8
&2l HIO|E (9| Differential Logging, 2) Mode switching 2HSIEE £0[7| gt RAE &
O§L{, 3) Ordering constraintsE 248} 5t7| 25t EHAMES N2t Lazy synchronization 7|#0]
oct Ms =23 9 MEZS 2/5t0] SQLited] NVWALS FHHIIF oM, A8 AOIEEQI NEXUS5Q} H]
2ed o222 2AF BEQ TUNA EEOM Hs 2YS HSIRACH 4 =23 Zu, ofE2(AH0]MHe
ZHO| M= Failure atomicity 222 QISt Persistence instruction?] 2HF|E7L 22| A28 E=
4, Ol EaM £ElA|ZIO] 0.8~4.6% JT B0 &|Z| S22 &QIstFCt.

9. FLEXDROID: Enforcing In-App Privilege Separation in Android, A{Z{28(KAIST)

{Abstract> Mobile applications are increasingly integrating third-party libraries to provide
various features, such as advertising, analytics, social networking, and more. Unfortunately,
such integration with third-party libraries comes with the cost of potential privacy violations
of users, because Android always grants a full set of permissions to third-party libraries as
their host applications. Unintended accesses to users’ private data are underestimated threats
to users privacy, as complex and often obfuscated third-party libraries make it hard for
application developers to estimate the correct behaviors of third-party libraries. More critically,
a wide adoption of native code (JNI) and dynamic code executions such as Java reflection or
dynamic code reloading, makes it even harder to apply state-of-the-art security analysis. In
this work, we propose FLEXDROID, a new Android security model and isolation mechanism,
that provides dynamic, fine-grained access control for third-party libraries. With FLEXDROID,
application developers not only can gain a full control of third-party libraries (e.g., which
permissions to grant or not), but also can specify how to make them behave after detecting
a privacy violation (e.g., providing a mock user’s information or kill). To achieve such goals,
we define a new notion of principals for third-party libraries, and develop a novel security
mechanism, called inter-process stack inspection that is effective to JNI brdwell as dynamic
code execution. Our usability study shows that developers can easily adopt FLEXDROID’s
policy to their existing applications. Finally, our evaluation shows that FLEXDROID can
effectively restrict the permissions of third-party libraries with negligible overheads.

10. Improving Person Re-identification via Pose-aware Multi-shot Matching, 2I&(EFal87|=H)
{Abstract) Person re-identification is the problem of recognizing people across images or
videos from non-overlapping views.

Although there has been much progress in person re-identification for the last decade, it
still remains a challenging task because of severe appearance changes of a person due to
diverse camera viewpoints and person poses. In this paper, we propose a novel framework
for person re-identification by analyzing camera viewpoints and person poses, so-called
Pose-aware Multi-shot Matching (PaMM), which robustly estimates target poses and
efficiently conducts multi-shot matching based on the target pose information. Experimental
results using public person re-identification datasets show that the proposed methods are
promising for person re-identification under diverse viewpoints and pose variances.
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11. Finite-Dimensional BFRY Priors and Variational Bayesian Inference for Power Law Models,
o|F&(Z3tl)

{Abstract) Bayesian nonparametric methods based on the Dirichlet Process (DP), gamma
process and beta process, have proven effective in capturing aspects of various datasets
arising in machine learning. However, it is now recognized that such processes have their
limitations in terms of the ability to capture power law behavior. As such there is now
considerable interest in models based on the Stable Processs (SP), Generalized Gamma
process (GGP) and Stable-Beta Process (SBP). These models present new challenges in terms
of practical statistical implementation. In analogy to tractable processes such as the
finite-dimensional Dirichlet process, we describe a class of random processes, we call iid
finite-dimensional BFRY processes, that enables one to begin to develop efficient posterior
inference algorithms such as variational Bayes that readily scale to massive datasets. For
illustrative purposes, we describe a simple variational Bayes algorithm for normalized SP
mixture models, and demonstrate its usefulness with experiments on synthetic and real-world

12. Multimodal Residual Learning for Visual QA, ZIZIZHASCH)

{Abstract> Deep neural networks continue to advance the state-of-the-art of image
recognition tasks with various methods. However, applications of these methods to
multimodality remain limited. We present Multimodal Residual Networks (MRN) for the
multimodal residual learning of visual question-answering, which extends the idea of the
deep residual learning. Unlike the deep residual learning, MRN effectively learns the joint
representation from vision and language information. The main idea is to use element-wise
multiplication for the joint residual mappings exploiting the residual learning of the
attentional models in recent studies. Various alternative models introduced by multimodality
are explored based on our study. We achieve the state-of-the-art results on the Visual QA
dataset for both Open-Ended and Multiple-Choice tasks (as of May 2016). Moreover, we
introduce a novel method to visualize the attention effect of the joint representations for
each learning block using back-propagation algorithm, even though the visual features are
collapsed without spatial information.

13. L-EnsNMF: Boosted Local Topic Discovery via Ensemble of Nonnegative Matrix
Factorization, M4tS(312{CH)

{Abstract> Nonnegative matrix factorization (NMF) has been widely applied in many domains.
In document analysis, it has been increasingly used in topic modeling applications, where a
set of underlying topics are revealed by a low-rank factor matrix from NMF. However, it is
often the case that the resulting topics give only general topic information in the data,
which tends not to convey much information. To tackle this problem, we propose a novel
ensemble model of nonnegative matrix factorization for discovering high-quality local topics.
Our method leverages the idea of an ensemble model, which has been successful in
supervised learning, into an unsupervised topic modeling context. That is, our model
successively performs NMF given a residual matrix obtained from previous stages and
generates a sequence of topic sets. Our algorithm for updating the input matrix has novelty
in two aspects. The first lies in utilizing the residual matrix inspired by a state-of-the-art
gradient boosting model, and the second stems from applying a sophisticated local weighting
scheme on the given matrix to enhance the locality of topics, which in turn delivers
high-quality, focused topics of interest to users. We evaluate our proposed method by
comparing it against other topic modeling methods, such as a few variants of NMF and
latent Dirichlet allocation, in terms of various evaluation measures representing topic
coherence, diversity, coverage, computing time, and so on. We also present qualitative
evaluation on the topics discovered by our method using several real-world data sets.
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14, Understanding Emerging Spatial Entities, 021 (Zat-3Cl)

{Abstract) In Foursquare or Google+ Local, emerging spatial entities, such as new business
or venue, are reported to grow by 1% every day. As information on such spatial entities is
initially limited (e.g., only name), we need to quickly harvest related information from social
media such as Flickr photos. Especially, achieving high-recall in photo population is essential
for emerging spatial entities, which suffer from data sparseness (e.g., 71% restaurants of
TripAdvisor in Seattle do not have any photo, as of Sep 03, 2015). Our goal is thus to
address this limitation by identifying effective linking techniques for emerging spatial entities
and photos. Compared with state-of-the-art baselines, our proposed approach improves recall
and F1 score by up to 24% and 18%, respectively. To show the effectiveness and
robustness of our approach, we have conducted extensive experiments in three different
cities, Seattle, Washington D.C., and Taipei, of varying characteristics such as geographical
density and language.

15. The farthest-point geodesic Voronoi diagram of poins lying on the boundary of a simple
polygon, 222I(Z&-3LH)

{Abstract) Given a set of sites (points) in a simple polygon, the farthest-point geodesic
Voronoi diagram partitions the polygon into cells, at most one cell per site, such that every
point in a cell has the same farthest site with respect to the geodesic metric. We present an
O((n+m) loglog n)-time algorithm to compute the farthest-point geodesic Voronoi diagram
for m sites lying on a simple n-gon.

16. Interference Management for Distributed Parallel Applications in Consolidated Clusters,
0|Z=(7I0|2E)

<{Abstract> Consolidating multiple applications on a system can improve the overall resource
utilization of data center systems. However, such consolidation can adversely affect the
performance of some applications due to interference caused by resource contention. Despite
many prior studies on the interference effects in single-node systems, the interference
behaviors of distributed parallel applications have not been investigated thoroughly. With
distributed applications, a local interference in a node can affect the whole execution of an
application spanning many nodes. This paper studies an interference modeling methodology
for distributed applications to predict their performance under interference effects in
consolidated clusters. This study first characterizes the effects of interference for various
distributed applications over different interference settings, and analyzes how diverse
interference intensities on multiple nodes affect the overall performance. Based on the
characterization, this study proposes a static profiling-based model for interference
propagation and heterogeneity behaviors. In addition, this paper presents use case studies of
the modeling method, two interference-aware placement techniques for consolidated virtual
clusters, which attempt to maximize the overall throughput or to guarantee the
quality-of-service.

17. Lightweight Verification of Separate Compilation, ZA|E(M-2LH)

{Abstract> Major compiler verification efforts, such as the CompCert project, have
traditionally simplified the verification problem by restricting attention to the correctness of
whole-program compilation, leaving open the question of how to verify the correctness of
separate compilation. Recently, a number of sophisticated techniques have been proposed for
proving more flexible, compositional notions of compiler correctness, but these approaches
tend to be quite heavyweight compared to the simple "closed simulations" used in verifying
whole-program compilation. Applying such techniques to a compiler like CompCert, as
Stewart et al. have done, involves major changes and extensions to its original verification.
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In this paper, we show that if we aim somewhat lower---to prove correctness of separate
compilation, but only for a =*singlex compiler---we can drastically simplify the proof effort.
Toward this end, we develop several lightweight techniques that recast the compositional
verification problem in terms of whole-program compilation, thereby enabling us to largely
reuse the closed-simulation proofs from existing compiler verifications. We demonstrate the
effectiveness of these techniques by applying them to CompCert 2.4, converting its
verification of whole-program compilation into a verification of separate compilation in less
than two person-months. This conversion only required a small number of changes to the
original proofs, and uncovered two compiler bugs along the way. The result is SepCompCert,
the first verification of separate compilation for the full CompCert compiler.

18. Extracting Spatial Entities and Relations in Korean Text, ZEZH(ZSLY)
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&S - FIA M 2L)

01.6-04 NVMZ &2%t Ceph Object Store (MemStore, FileStore, BlueStore) H|u &4
ZEHA - HAY (M 2CH)

01.6-05 CIZ 7tH2t2 2HHL-E SHe=Z 2FS 57 F7| SFH0AM HAE F HEfurd
STE(MZL), S5HaH), S (MY), Y72 - Z7|1(ETRI)

01.6-06 CtE 20| SSDE 2let 2Z2iQ IS5 A|AH 7|8
LT - AsT(gTa)

01.6-07 O22| HAg st &AM S7t HO|A| ofE FTL 7|'Y
d22l - MEsa(daah)

01.7 ATEQ|0j25 | 12.21(%) 09:00~11:30, EOtZ |

D>z - SAIKAIST) >EIRH :

01.7-01 SMMgE o|&¢t E1I¢E T MEd BrEHol M5t
£ - M8 - A (EE)

01.7-02  ZEO0|2 7|8t OtdS 1afst RIstd RUA HAE 49 7™
A3 - 253 - Y9 - FA(KAIST)

01.7-03 [R=2] UEZ0|E OE2|70]1d A4S AE BARS /ot UEIH|E| ARMS 2{st 4240

S HAE AlLfe(e 2A J|Y™
el L - 0|3 - 0|°7ﬂ(?§=‘=';CH)

017-04 [94=2) ZapHol wo| EAZ 9[3t C T2I24 #0| £7 H|L: Proteumt MiluS Af
g3t At 27
U8s - YA - Y27 - YSFKAIST)

01.8 ZHATEL0] 12.21(%) 09:00~11:30, ETt= ||

01.8-01 [?+=E] EES 2t O|AE 2HYHS ZYsH= ARINC 653 HE AR A7
HEY - URS - 2HY - WSS (A

01.8-02 HHYF L2ZEQ0f MAZY L H5 = ?I GOF CAQl IO HE Atz
BHT - AN (GHERYZ LAY

01.8-03 CiEZ LR SHFolM 20l 2 oY LS
BRY - UES - 01FE - PERIYMEHATL)

] { ]
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01.9 THI 28 ql A|AE 12.21(%) 09:00~11:30, EOZ||
D> 2 ¢ S (SA) DI -
01.9-01  ##AJAZ[MAM 77| SHHE Deqdt B222x|0f T2 HM &3 7Y
2435 - 0|58 (E3I0)
01.9-02 z2E8YH =4 2HJ|E 0|8F AFEAe| Zd QA
ghMO) - EEt - 0|4 - B - H2E - M1 - 1S - RENARD Romain
- ZCAI(KAIST)
01.9-03 220 A8 HERI SZHOM ALEAIR} ZHIZ AMETE 12§ gt 2™ A|AH
DHA - e - AUE - 20U - REE - YEHE - BE4 - RAS(EE)
01.9-04 Y3t E3 9Jof2ig o £z
HIE - L= (BELH)
01.9-05 QIEUl EiHol dE ARE 0|25t =8 EH &M
BERIZ - 2443 - ZEF(EA)
01.9-06 [RF=E] A9 48 JEE 8T STIIEY =22 J&T T4 AR
2|2l - O|ZH A (KAIST)
02.1 2I3A|5 1 12.21(%) 13:00~15:00, 24| |
D>zt ME7|(RE) DI : F(AHoh)
ZH=2

1. Improving  Person Re-identification via Pose-aware Multi-shot Matching, Z2&&(GIST)
2. Multimodal  Residual Learning for Visual QA, ZZISHAME2CH)

02.1-01 B2 z|H3le} CP £3#HS 0|88 Haddy &=
Marcella Astrid(UST), O|&2l(ETRI)

02.1-02 [®+=&] CNN Holet&E 0|8%t Oio|A=E =52 M= 7|8te| At s 27
HI—ZIoI(DG'ST) 7'%“'%(CSUFresno) ZEHM(DGIST)

02.1-03 [R4=2] 4 d42 24 HE2 4 MEY 42 E 25 HEHA Oi2tolg 7
A52| - 2435(M2)

02.1-04 2z M& MEYS 0|8F CF 2Y2E| &5
2E2 - U2E - YHENM2LH)

02.2 AEEQWTWAYASHE | 12.21(%) 13:00~15:00, 2H] ||

>R JEF(OtAO) >EIIRIH

02.2-01 A AHHE fIst HH|= QAL
OFA[2IZEAIC|R - O|57H(BEICH)

02.2-02 GPU ZRY 7|z 24t |4=
ZSkRI(KISTI)

02.2-03  #0| 7{Hf2tE o|8¢c £
dy=z - O|7F| OlsTH(&3!t),

02.2-04 AR S22 -‘?—|§ AAIZt 3D 2

)
02.2-05 —31* EHZI %;% st 2=H FE
204 - U5 FS, d

_,_
[m)

=
lolr

5] (a22{th), A (SAHLAUE)

[
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olo] HRHOI o[z B 22 93t Azt 4 72

02.3 AZEQoj35HI 12.21(%) 13:00~15:00, EOt= |
DI - AFHE(Z) DY -
™=

1. Automated Model-Based Android GUI Testing using Multi-level GUI Comparison
Criteria, G2 (KAIST)
02.3-01 AAE 28 A|ARIZ DEZ = OO|HE AAE DEIRER 7|8 A
R - HID(KAIST), 2L (et=w=2E), BiFSH(KAIST)

I

ujo

$ 40
_qﬂ

i)

023-02 =¥E L 3g &7 AY 73
42| - Y - 0y - 3L - AYH(EYL)
3 A 7Y

02.3-03 712 U= 2& AEs ¢ 3 AZEQO] Bithet ALY A5

H2 - e - el -

023-04 [P4=2] BEl 4% 0|2 0|83 E2 Hlg kst 7|
2EE - Y - 0145 - 0|2 2(FEL)

02.3-05 CBD 7H& &&HE 7 = 2
2y - HElE (YR LFUTY)

[

02.4 n¢gsdry 12.21(%) 13:00~15:00, EOtZ ||
D2 - (M STH) DB : O|2EH(ESLH)
2=

1. Interference Management for Distributed Parallel Applications in Consolidated
Clusters, O|ZS(UNIST)
02.4-01 QEAA MAAARIS EES HAE HI) T2EEIY 72 U 45 24 A7
HEF(KISTI), +=F - O|ZHZH -3 TH)
02.4-02 O 7t 4l SHHOM CjolE HZ BI=E 0|8% A& RAIDS 54 TH2|E| 4 7|

Qlg|
024-03 RE|71S2 AIB2{0|M 27lo| 145
FHolat - ASS(@C)
02.4-04 [24=2] JHCh BLZO| TN 7|8 CHE MPI S8 A% 2123t MY a7
UMY - SR - 4D - YARKIST)

025 nil=z|dRY 12.21(%) 13:00~15:00, ETRZ ]I

D2 Y/GE () > BRI - SIEF(eHd)

02501 QHICIS 2lsA 7|uro| BLESAI 77(0jA o9l Ex| AlAg Jju
0|7t - HRA| - 2N ()

02502 IZ2IYA 7|tk HAIR H2IZ 018 GPU Al Brojmhal 7|

S 401 - TR - BHE(NZE)

Azt S8OIM S2RC0| AXSY AUAIZIS TefEt oY J|Y

S (SAL), Yzet(etd), dSA (L2, sIES ()

[ (]
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02504 [R4=2] 2j=A0INS REY 2Z 7)Y HM wor
229 - 240 - 92 - U - 2R (TR

12.21(%) 15:30~18:00, FH]| |

D>EtelH - AAME(SKERS)

1. Finite-dimensional BFRY priors and variational Bayesian inference for power law models,

Ol= (Za=LH)
. L-EnsNMF: Boosted Local Topic Discovery via Ensemble of Nonnegative Matrix
Factorization, MAS(22{ch)
3. Understanding Emerging Spatial Entities, 02/ (HM|CH)
03.1-01 [R4=2] Bayesian HMM 7|Eto| HZAE} 22 4 of
ME7|(RATH)
03.1-02 [2%=2) €3id 7|8 24 22| o
TranQuangKhai « SAFZ (KISTI-2}at7 | & Shehshdol)
03.1-03 WEHE o2 ZEZ Qs Held MEY HEYA
O|ZAf - H3|RI(KISTI), FEE(HC AN
03.1-04 R2[0M S ZY o= HO|R|Q WEYIS = 25} stE WH
LEZ - ZHH(HMICH)

I

03.2 ZAFEA|AH 12.21(%) 15:30~18:00, ZH] Il

D22 M (UNIST) >EIIAY -

- O

5% - AAE(M2)
03.2-02  FPGA 7|gt 7|ig AEQ]
z|A|Ql - Al - HHS (M2SCH)
03.2-03 QCOW?2 7tA0{4l A3 o[o|z]|9| CEIH|OlH H2 2HFE &4

O[3IE - 0[2IS - YO (YR 2H)

03.2-01 [®+=a] 22HRE HOIEH|0[A0MO L2IZEHAR ZAS It 7H8[2] Z2E 719t 7|Y

12.21(%) 15:30~18:00, EOtZ ||
>2ta 1 2SR (A >EILY

1. Extracting Spatial Entities and Relations in Korean Text, ZE2Z(Z£CH)

03.3-01 [?+=2] ZE Bi23 S5 7|8 ZIE HESIS 0T
S-S - 01 Z7I(BAH)

r
rok
H
<
1o
r
|
Ho
Hr
1z

[
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03.3-02  Copying mechanism2 0|23t Sequence-to-Sequence 2E7|EH 5H=20{ HEfA EXM
oM - 0|27 (ZRITH)
03.3-03 &8 HEEZE 0|8Ft Stack LSTMZ|Et §t=0f o2 Al
LISE(E), oldY&Ee3ay), MSE(ETRI), 42 (A=)
03.3-04 A MH|AE 25t A0 &2 2
O|= - F&9 - 2|2|Z(H0|H)
03.3-05 [R%£=2] Sequence to Sequence L&} 7|QEE 0|85t End-to-End 2A A= M
O3+ - O[M|5| - ZRIEN - ZSt~(HRITH)
03.3-06 A9d M YHIZE O|&% SAA 2UolZ H2F Wy 7|8 &
O|3% - 40z - HAH(FLtT)
03.4 AEHES || 12.21(%) 15:30~18:00, ELtZ ||
> 2 fAIRHTH=) >EIIRIH
03.4-01 Privacy Preservation in Skewed Data using Frequency Distribution and Weightage (FDW)
Sabah Suhail - Choong Seon Hong(Kyung Hee Univ.)
03.4-02 [2+=&] LSTM 7|8t AHIE 2F
BENS - gt - e - ZHH (S )
03.4-03 =222 DpzlIEY0|AL| Eotzjatd 2A Ol Hotziat o2y
HztE (o)
03.4-04 2[sAE 2§t MS-Bootloader
OlgA - 2=y - UEd - Z4HH - RAIZ(H=TH)
03.4-05 DNS Z=EZE 0|8% AO|H Y B2 dE 37 Y
{0 - A7\ S (M EA|IREE)
03.4-06 UH|C|E A|AEIS 2|5t Many-Core Processor SIEQ0] YR E 7|dh AT HA HEHZZ
718 AA
grgel(EE), ZefE(@ed), FAE(ELT)
04.1 HARE0|= 12.22(=2) 09:00~11:30, FH| I
D>2H - Yol (ets ) >EIIRIH
(zEE=

1. The farthest-point geodesic Voronoi diagram of points on the boundary of a simple
polygon, 2&32I(Zat=LH)

04.1-01

04.1-02

04.1-03

04.1-04

04.1-05

olo| 22 AYUsHe ZHHE W4 HIY AT AlAH
O|Z3]| - A2|LIBIA} 2t AFE|(MSCH)

AAIZH EJASSO0| $3Els YE|Z2A MM HE| DE GlOjE Z290| ot A
27 - stad (M)

[S4=2] F4EAA| 6-2AIRT|Q y-2ARY| HT AL

2% - Al (elstch)

VS|
-

or
Blis

Y olBY WY LW Ny
SEB - O M2 - HIES - 8t8| 2 (3tote)

(]
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04.2 T=212fUd0] 12.22(=) 09:00~11:30, EIf= |
D2 Ol (FF2|) DE7teld - Yois (L)
ZH=ED

1. Lightweight Verification of Separate Compilation, ZX|Z (ML)

04.2-01 GC-TuneS 0|E¢t Haskell € T272H0| M= x4
2ot= (R4, HM(FH), ST (FL, LGAA)
04.2-02 [R+=c] 8E =020 ZDH0| TE Haskell 38 Z2789| M Hlw
2O - HEAM - OHAF (RA), HA(BHL), ST (R4, LGYAL
04.2-03  QrMZ4 A|AE Ji8F Al CERT C Coding Standard && ¢
YA (HD), ZEH(0|20ICl), HENS - FFot - 221G (12qcH)

04.3 C|o|E{Hjjo]A 1| 12.22(2) 09:00~11:30, EOIZ ||
>z . REREES) DI ¢ EIE(1eqTH)
zH==>

1. DualSim : Parallel Subgraph Enumeration in a Massive Graph on a Single Machine,
AR (ZLS=LH)
2. PTE: Enumerating Trillion Triangles On Distributed System, EFst& (AM2CH)
04.3-01 HHEIAES 285 Top-k FAF 24 78 A|AIE Go|H o=
L2 2 - ol (MSAIETH)

04.3-02 [R+=2] &% N &= 24 Foe TS S 2l e B YWY
0|2 - 0|32 (&)

04.3-03 [RF=E] Al- 37 7|9E X2 2Tt A4 &S PP QM Iy
BEM|SE - BEM (MZTH)

04.3-04 HEFH HUFYE 0|8T 3TA AE FR0|MQ A=A T8
80| - 885(0l5t0ioh)

04.4 ZBE4 12.22(2) 09:00~11:30, ETFZ]I|

D2t - Y (2et) DBl -

04.4-01 Threshold Estimation Models for Influence Maximization in Social Network
Ashis Talukder - Md. Golam Rabiul Alam - Anupam Kumar Bairagi - Sarder Fakrul Abedin -
Hoang T. Nguyen - Choong Seon Hong(Kyung Hee Univ.)

04.4-02  HTTP H|C|2 AEZ2|YUSl QoSE TAMAIZ|7| gt FY 2 J|ge| HEE &S 7|™
HIZ| 2 - A2k (Z2LH)

04.4-03 [R5+=E] HERZ 2229 gad 2ES 0|8% Eafy
THE - O|d= - A - Zgel - ZF M (aeqch)

04.4-04  D2D with LTE-U under unlicensed spectrum considering coexistence issue with WAP
Anupam Kumar Bairagi - Choong Seon Hong(Kyung Hee Univ.)

04.4-05 Popularity-Cost based Cache Replacement for Content Centric Networking
Anselme Ndikumana *+ Choong Seon Hong(Kyung Hee Univ.)

04.4-06 [R4=F] Markov Approximation Based Approach for Network Service Chain Embedding
Chuan Pham - Minh N.H Nguyen + Choong Seon Hong(Kyung Hee Univ.)

[ (]
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04.4-07 Automatic Vertical Handover Decision in Information Centric Wireless Network
Kyi Thar - Saeed Ullah - Jinwon Lee - Choong Seon Hong(Kyung Hee Univ.)
04.4-08  SDN 7|9t WiFi HER3 &AM Load BalanceE 112{%t AP MY 7|H™
452l - 4 - 2AHS(FTE)

05.1 Cllo|E{H[o]A Il 12.22(%) 13:00~15:00, EM= I
>ZY - HES(5F0IH) DBt - d R(MST)
(ZF=D

1. Topical Influence Modeling via Topic-Level Interests and Interactions on Social Curation Services,
A& (KAIST)
2. GTS: A Fast and Scalable Graph Processing Method based on Streaming Topology to GPUs,
A (DGIST)
3. "Told You | Didn't Like It": Exploiting Uninteresting Items for Effective Collaborative Filtering,
grol4 (stosTy)
05.1-01 EZ20E[REE 0|83 AMMER
de - daA (M)
05.1-02 7|9/& & 7[ CIOIHE <lst 2ot Zyst dnaS
OIMI5| - HAE - Fd (ML)

e
A
L)
aN
un
1o

%
olr
=

>.

05.1-03 &8l EHUM H2AS 9T 2 0I5 U MAIE ZH 7|8 HTM 32| 7/g)
201 YR - YRE - YN - BURE)
05.2 AFEAIAEHN 12.22(5) 13:00~15:00, ETRZ ]I
>3y ASR(RB) >TIFRIR : 0|ZP(IAICH)
(2HES

1. NVWAL: Exploiting NVRAM in Write-Ahead-Logging, Z<3|(UNIST)
2. FlexDroid: Enforcing In-App Privilege Separation in Android, A{ZHEH(KAIST)
05.2-01 [R£=2] diA| dAL A|9E S8 dm-verity s 7"
det - 249 - fY(QH)
05.2-02 So=2] B HolEH|0|A RE DL REST APl 7|8H AR} RISk MZ3HM ¢|0|H
FE AMAEH
AQIE - z[A{O| - A (M 2CH)
05.2-03  Journaling of Journal& si{Z5t7| 2|5t Selective Journaling 7|
Bl - ZAZ5] - G-HA(UNIST)
05.2-04  L{E-7|8t O|0|Z] HME 2|5t HY-0f|A| 7|8t Zo| v
O|58l - A4 - SZS2(MZT)

[ (]
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06.1 BRIV 12.23(2) 09:30~12:00 , ofm|ZE
D2 - S (et >EIIRIH - ol (B=T)
06.1-01 [?+=E] HILR AE2| 29| SHE I & YHIT o222

20 - G3E - 522 - AYEHM2)

06.1-02 LeeER) 2 A4t 7|8 H-HRE QIET0|AE QIS AR} S5 FOte T MEf g
Qtel 4= - ZE2 - o] & (1na{Lh)

06.1-03 2 AEA AlZt AA|QF S A=2S 0|8 LW 7|Ute| EfRp AJAE
ES - 0|2S - O gEH(a12dcy)

06.1-04  A|Zf OESS AT =2 == o| Hf-AFE QEMO|A 7|8t AHY Tz
O|RIZ - Y& - Ol-det(naeqcH)

06.1-05 [2+=E] HYS 88 27| BN 2] 7|Y
HMIE - 2f0| S (KAIST)

06.1-06  Paragraph Vector 7|8t RNN &S 0|25t Y2El FHo] HAE MY
SHA - O|A|H (d&ch)

06.1-07  UHetd 2ol SEHE 2IT o=22| 7|8t AEZ| &5
A - des - YYEAMS)

06.2 ZAFEA|AEY 12.23(&) 09:30~12:00, ZH]II

D2t Y F(EH) DBl O|FE(GIST)

062-01 [P4ER] MLC HE B2hA| 7|8t RIS #7| 45 g Lot
9215 (M), O[5RI(QI5tCH), ZAB(MEST)

062-02 [P4=2] OIO|A2HX|0ITE 0|83 CPU Ef0|Y AIB0lM AZ W
O - ZoH¥l - 2! - YHP(EIBH)

062-03 252 To|2| HHAIZ 0|83 FTL Lf W Eol2 Al 2l /%
T - B4 - 2B (BHes)

062-04  HI3|LY KRS 95t Y

3 . ol (M

06.2-05 HE =S fIt 05 V(8 ABIAIEE IHY 2| A3t

06.2-06 E2A TZE 4% AHo Q1Y LT A Hiz| Y 0|F 7|

SThE - AIE (MR
06.2-07 3otz &4t oY A|AHIOAM SQL-on-Hadoop O{E2|H0|Me] fAZ2E &AM
LEE - AFA(Y )
06.3 AHEEA ||| 12.23(2) 09:30~12:00, EL}Z |
D22 2[HE(0FFH) >EItR -

06.3-01 An Efficient Rate Adaptation Algorithm for Dynamic Streaming over HTTP
WagasurRahman - Kwangsue Chung(Kwang woon Univ.)

06.3-02  Resource Allocation for Wireless Network Virtualization in Heterogeneous Cellular
Networks
Chit Wutyee Zaw - Choong Seon Hong(Kyung Hee Univ.)
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06.3-03  Interoprability Between Video Frames and Available Spectrum Bands in Cognitive
Radio Networks
Md_JalilPiran - NguyenH.Tran - Choong Seon Hong(Kyung Hee Univ.)

06.3-04 [2%=&] A Non-Uniform Pricing Scheme for Caching in Wireless Networks
Tra Huong Thi Le - Choong Seon Hong(Kyung Hee Univ.)

06.3-05 [RF==] HTTP A34 AER[Y AMH|AQ| QoE YAE 28t VBR 262 £4 7|8 DASH
42 - dE(E2)

06.3-06 Efficient Access Time Slot for MAC Protocol Using TDMA and CSMA in VANET
VanDung Nguyen - Choong Seon Hong(Kyung Hee Univ.)

06.3-07 Routing for Fog-Layered Access Networks
S.MAhsanKazmi - ChoongSeonHong(KyungHeeUniv.)

06.3-08 [R=&] 24U - 2 37H0M 2|0 T2 LoRa(Long Range) ds &4
AUEY - O[22l - ASH - ASE (FLtcH)

06.4 AFEAITALAS 2] || 12.23(8) 09:30~12:00, ELo}Z ||
>2HY - MRS >R
06.4-01 2240l 24LfE YR |28 43 HERH MYl 2N Yy=
SAZE - ZAHH(A)
06.4-02 IO 23} 7|¥S E3F w2 Cf= 24T of2
o12is - 422 - 243|(KBLH)
06.4-03 [24=2] ALS2t 913t ARIS 283 24 Clojof2| AlAY
Sofat - QA - YA - 2SI )
06.4-04 [24=2) BEY HBDH 7|5t (hS 24 0I5 AW 45 24

257| - 28 (T MTH)
06.4-05  METAFONTO|| 7|gtet &t2 o2t ZE HY &ty

— =
06.4-06 23IRA AHES QT ofatd SUTA ARE=H MY
2YFE - LBH(KAIST)
06.5 AF=QIE{Ll I 12.23(8) 09:30~12:00, ETtZ]I
D> 2} . O|1tEH(KEIT) DI © Z[RIZ(ETRI)

06.5-01 a4 LoRaWAN SEMEL dsEA AL ot
s - Zolg - o
06.5-02  Analysis of LoRa Technology and Suggestions of Application in Practice
Shenghao Sun - JunHwan Huh - Dong Hyun Kim - Jong Deok Kim(Pusan National Univ.)
06.5-03 AOIE 3 loT 7|719 7|5 ¥ 90| e St 2+ de &4
o[t - &35|A - 0|5 THKAIST)
06.5-04 XYY HM FEE 2T &27|sS 4= M AHHO|A HO{7| 2 A
0|52l - 7|2IZH(MZLY), MBla - 0| Y ((F)AEY0|), &I (MBCH)
06.5-05 [2%$=&] Cooperative Detection of Moving Source Signal in Sensor Network
Minh N.H. Nguyen - Chuan Pham - Choong Seon Hong(Kyung Hee Univ.)
06.5-06 LoRa Hs =AME 2ot ZLEHTY A& 47 2 2o
MY - He - AZSE(RA)

=
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Poster Session

Poster Session YA HE
12.21(%) YA Cs 22223
MM A1zt =20} It
HESE(ETRI), = FF(AtG7]=0h),
P1.1 09:30~11:00 | St2M=2| SIS (KAIST), &HE2(7t=3id),
MRS (MEH)
MM A1zt =0} ot
250 I
P2.1 SHEMIREL0N2 iy, TR,
P2.2 SHAZEL AUA=S (A=)
P2.3 A AFEQIE U O|EA(KEIT), &FH(ETRI)
paa | 123071400 oaa 2D (@=0), Azs(EEol)
P2.5 HEEA O (Z20h)
P2.6 ZREAIAR 0|2 &(=2ICh)
P2.7 T2yl O| FEH(KEIT), &FH(ETRI)
MM A1zt =0f ot
P3.1 15:00~16:30 | 3t0|2=2 (cHeels)
1222(8) 3lHAnla s 2E(23%)
N A1zt =20} LIt
P4 1 G|O|E{H{|O| Al O|ASHKISTI), MM (MSCH)
P4.2 A= IE I O|Z=(ETRI), &FH(ETRI)
P4.3 AT EQ|0jZst 0|24 (3Hch)
P4.4 o122 5l O[S A(ETRI), BI2I(KISTI)
P45 09:30~11:00 | HALWSA|AE O|Z=(ETRI), &FH(ETRI)
PA.6 PECET 20| (al2qch)
P4.7 HEEAI o|4&h=aldl), MSoHCHTEIHERI)
P4.8 ZRHINHATYSAE | 2|0fF(PH-)
P4.9 ZREAIAE 52 (KAIST), dotE(Za=th)
MM A1zt =0f -k
P5.1 HESEITEE 0|28 (=0Id), dL=(H=0)
P5.2 IYdsERE A UNIST), YA (MZLTH)
P5.3 DAZAHEE 221’8 (Fslth)
P5.4 G| O] E{H{| O] Al o|4&h(=2aldh), AS2U(KISTI)
P5.5 DHIASELUAIAE F2M (1), O|ZEH(ETRI)
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z[21& - O|Z=(ETRI)
P5.1-02  ZI1% O|sAAH =S st 7|8t 7=
ZFE} - HEC - BHE - 2SS - LIS (E=RUE7|&HTS)
P5.1-03 L= QAZZLIRR ARIMA 280)| (8IS & wK7[2e| U7t ME ALEE o= 7|
A& - 5H22| - BRI - ERIF(n2qth)
P5.1-04 A 20 V|8t 2T DT2ImAUI A|AE
ZFE} - O|2E - BEI|(S=mUE7|8AHAY)
P5.1-05 &M 298 &85 dd o4z £2015 47|
FE(QA)
P5.1-06 EE AHZRYQ ADIE I &2 2ttt 28 XY JAYAEE 7= Y
H22 - HYGY - SYE (RS ALY)
P5.1-07  ElHO|EE &8 HHQASTIA A 1EsE AR
A2 - 4Gz - AHE - Ls s (=27 |2d71 )
P5.2 D8 SARFY 12.22(2) 12:30~14:00, 22
DI - HRHA(UNIST), 2 (M)
P5.2-01 GPGPUE &8¢t Spark H& &4t
43| - BHs~(H=TH)
P5.2-02  O{L|Z0f SSHE0IAM O|F A &x|e MY I/0 E4 24 AP
22U - HE - GHE - FES(KIST)
P5.2-03  S2tRE F0MQ WE 7Yt 0|0|Z HMES 25t M2 12
E2[CIRELS R - ALRO0| - AC|ZHR - 2|5 lE - 52| HH(H3|CH)
P5.2-04 S8 £4 =9 2Mg S5 224RL Y 28 7Y
2Re| - UEs(=Yolh)
P5.2-05  10HY 2-I47|Z| Oj22| &8 IUSHE QIS Y8 D202 Ml mje T2mal
Bz - MY - A2 - GEE(KISTI)
P5.2-06 ISP MY H: GPUE AtEsteE © 2i'd O{E2|AH0|de| AFY 2(Xs}t 7|y A7
436 - JeE(Eean)
P5.2-07 gk 2AHHTC) RS fst HTCondor 221191 A4 4 24
4st7| - 0|5 (KISTI)
P5.2-08 2HAHI SR SF0M OiLZY THeHA 45 AE
HEE - 2EF - 0|ZE - H/FQU(ETRI)
P5.3 DAZ|HFE 12.22(8) 12:30~14:00, 22
DI - R2E(BE)
P5.3-01 ADIEE AZYH HAE 2HYR|IE 26t TUI A
HES - 2SR (T2
P5.3-02 Return Oriented Programming =21} 2ro{gfH
S (SHATH), HAIE A S2t7|TH), ZSTH(EHL)
P5.3-03  ROSQ| 7| ¢Hd &S 2I8t Deadline Supervisioning OHHLIS 7Hg
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P5.3-04 HE|ZG HF ER|E I8 NIC 74
ThienHuynh-The - O|5-Z(&3|CH)

P5.3-05 Odonto-Stomatology ¥&2|1E st Cephalometric Landmarks Localization &2
Cam-HaoHua - 0| &Z(&3|tH)

P5.4 G|O|E{t{|O| Al 12.22(%) 12:30~14:00, =5

D>EHIII ¢ Ol¢=H(ZRIL), MESRUKISTI)

P5.4-01 SefAl SSDO| U2 HEHYE 0|8S HIE 7|8t DBMSS| AZH d& T4
OfgtA - 0f2kx - O|Y (B 35[CH)

P5.4-02 CCTV G4 7|8t CFE ROIE &85 7|4 HI0lE &4
A7[3 - 2&E3| - 0|2t - LA|S(F4HCH)

P5.4-03 W& RHELT|EE 2|AA |7t SOl B
zaM - A58 - t—'f"“*(?é‘:":H)

P5.4-04  HBase 7|8 %ﬁz'owal 2k MBR tree QIE1Y 7|¥
ZHE - JdH ML)

P5.4-05 Glojy Hots 7\|%3h_ ES dY/HEY ol 24 L A2l A|A 1
BiLtE - $F= - AR (A=)

P5.4-06 CE IR E2| PYE S8 O =0 78tel 372t 7|/E Ao X2| 7|
otEE - FH(METH)

P5 4-07 2R HEE AN 453 QIHA L Yao's grabled circuite 0|23%t kNN 23
2de|F
A2 - FA (A=)

P5.4-08 e sto|mazizo| st =842l BFS, DFS &AM 7|
220 - MAS - UHS (KAIST)

P5.4-09 Jdefm 22 7F ROl A E5F S8 ME 2T 29| 42|
SIEfS - -|2-|54 UHS (KAIST)

P5.4-10 BIMEERE 0|25t LSTM2t GRUS| dsH7t
MRS - %EV‘(OM@EH)

P5.4-11 ;%;ﬁ.?_' e FAZ AL 2ot AEA T
O|F% - AU - YZAH(THAMICH)

P5.4-12 SNSHEHFO'%% Sot 7MQl UEH AR 2 J|™
UME - 24A| - ScottUk-JinLee (GHATH)

P5.4-13 =eiAl o2 7|8te] HIO|EH[o]A =l Hne|s A
O|etE - HE{M(OFCH)

P5.4-14 Faster Mining of Frequent Subgraphs having Bridge-Nodes in Streaming Graphs
through Summarization
Van T.T Duong - Kifayat Ullah Khan - Young-Koo Lee(Kyung Hee Univ.)

P5.4-15 220l ARLEOM & A2 AHAIZ0| CHet AFEALL| dE BE 22
=24 - g (ML)

P5.5 DHAUS2TIA|AE 12.22(8) 12:30~14:00, =

DEIIRIY  RSAM (D), O|FSH(ETRI)

P5.5-01  Daasql HIA3E W& ZREZS f[et 284 A3 ZH=2 27 ¢4y
TAOHFO0| - Tt - ER|CIRELS R - = ZHELO] - -L:E|°“E - OfO| Bt =2} LAIZ
512l (3| )
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P5.5-02  O{Al2{d 7|8k &AM 0| ZLIEZ SSUE 7 - Y= AXM At 0|F9| 2Azj= 22
E3E SHo=2
51R0| - 2|2 - 2H0|Y(KASIT), O|A|H - ZH2! - O|SH (SH=HAIH I |=2)
P5.5-03  Cipo A2ES =225t= LASAE st 8 L2 o|E2/7 oM
HEE - ALz (E=)
P5.5-04 TS 0|8F QLESUHE HE ZE| HAXY AL G-HO| 25 AR
U46 - 48 - 284 (00| E[Y0])
P5.5-05  WIFIiE O|&¢t MUZQA|AH Jgtof| Cish cHory A2 Hhot
Z=22f(OtOIKE|YIO])
P5.5-06 U4 2 A= Q| QZ|E Qg & MM 7|8t A&AH QIR
S|ES - O|&E(H3ItH)
P5.5-07 E8&Q A2} AFSH £3S S TAR RAIE 7|8to] QALSE E§ 7Y
2| Z - 0|5 E(H3|TH)
P5.5-08  ZHQIZ|ZIM|7|EH FAto M {A A|AE] JHY
O|ME - 220 - MES - 228 (ETRI)
P5.5-09 ADIEE U ADIEQXE 8ot A stEE J|8o| QoI 7|
&S - 0|5E(H3lt)
P5.5-10  AOIEEE EMZ 0|86 AF 7|8t JHQIs}
Anees Ul Hassan - O|&Z(Z3|))
P5.5-11  ZHIY 28 Oo{E2AH0|H EzfE &4
REA - 0|FM (EHT)
P5.5-12 QR ZE 7|8k SAH OlF HY 4 et
1EY - M2 - 0|FE - B4 (eHEH), UEZ(BHSIS&C), Tl M (otsLH)
P5.5-13  2|7|8t FE/EQ1 MHAXSS 2T 552 20 SHE e
ZCtL} - HR1Zl - 22 (o))
P5.6 910123} 12.22(2) 12:30~14:00, 22
D>EIII - FSRI(KISTI), SARZHKISTI)

P5.6-01
P5.6-02
P5.6-03
P5.6-04
P5.6-05
P5.6-06
P5.6-07
P5.6-08
P5.6-09

P5.6-10

[

lexrankr: LexRank 7|8t ot=0] L& M 29
MM (HMITH), Ol (METH)
YE UHITY S 0|8t O|ME &A &AM
=G4 - AR (st)
THol-72| Jeix 22 0|8%t w29
Eioid - O|CtY - 2B (RAMTH)
st=0] e HERES 2o AFY 2
et - T4 - FESE - O|Z2B(Z S
Sentence Representation Network for Arabic Sentiment Analysis
Laith Hasan Baniata * Seong-Bae Park(Z&=CH)
ot=0] 20| EME 2ot MS2o|Y =
HEHE - AIRES - B2l - EOHE - ARl - 2PEH (R

= FEES 2% A 7= L S Yot
HEKISTI), &0 - SARZ(KISTI/UST)
o| oH o] ZY BAM: QE QTS 0|25t0]

Ooc T o

4

[=]
£ 24

AL HEYH2 S 0|8 &2 ERIE JHAY UM
=BT - g - MYA(MZT)

ASH ZQH HESYIE 0|8 d=d=z5H2E
29HAE - O1Z7|(H&th)
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P5.6-11 glefdE 0|83t =0 0|0[Z] M MY
BHZA - O]2k7|(ZedTh)

P5.6-12 Sequence to Sequence 2ZS 0|25t o+=20] 9|& A
QI - LIsZ (S

P5.6-13 &3 AMALZ 0|F8 7HAEIN A5 1= 2
HA - AP (EHA)

P5.6-14 Q& AHYS 0|25t ut HO|20tHQ| A &4
SYHE - AR (et2d)

P5.6-15  AlE =00 JHAY QlAS Qst 2F 7|8t LSTM CRF
QIR - 253 - LISE(H=)

P5.7 LEAAALATELN] 12.22(8) 12:30~14:00, 22

P5.7-01 Of—'vz—OIiQf z2S0E 0|8¢%t AtY 4% oj&2|70|M
°4 '%%'%!540} 2(0|F - 2| (HA|CH)
P5.7-02 EE ah GIS AZEQIOE EEot Web7|t‘* A= 222 24 AlL-el
%*474 ap s (—.—CS) 271 - RRM(HFELAR| = Y-S A
P5.7-03 °.i|E1E1I?_|‘:'._1§ At ZOMOM REAA ATEQN 2E A
A= - O|2UA(ZRICH)
P5.7-04  [®=2] 04RO SHH0IM 27 7|8t SA|A HO0|E 7|HE &&8F 2|54 AHE &
223 - 2401 . QM4 (Z20IH)
P5.7-05  2ls4 HAZF EjA3 OF AHEY s 24 WR W 3
Aol - AH2(AZ), O|yd - YU (F7IE L7 |sAH14)
P5.7-06  NVMe Ez2tojH 7+ A0 T2 /0 SHAIZ 24
4o+t - 284 - A= (ZTU)
P5.7-07 37 AZEQ0] 2ME St EO|EE ZLHT AAH AA
LEHE - 4SS (OO KE[I0I(F))
P5.7-08  HPC &AM 2EAA OMIZ| AT AAH H&5 24 2 24
HUR - L= (=72Uh)
P5.8 213|=lil 12.22(2) 12:30~14:00, 25
D>EIIH - A3 (EHE), s (2HT)
P5.8-01 LSTME O|E¢t {3 HO|H o=
Ol - QtaY - QY - HSEJ(CIO|HAER-R)
P5.8-02  2HIY A ZIC|0|EHE 08¢t AYZ2(0]0f O|E &
HAE - ‘#é#(HIZEH)
P5.8-03 Q3As7|=S 8% Asd SAYEMH|A o Yot
0|24y - YHEET(KAIST)
P5.8-04  AEAZY 7|8 49| EFTE ALE-
0|47 - ZHS - WE - 97 - 01R2(ETR)
P5.8-05 REXo=z 2 Jtstt OFA0|E Ao cist E 43t gt 2RSS ds Hln
stsAl - ZHEHMETH)
P5.8-06  7|AEtEE O|8%H HAZ20|ZAIZL oS
SRl - AES) - L2 (/)
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-
P5.8-07 Music Key identification using Chroma features and Discrete Hidden Markov Model
KanyangePamela(Pukyong National University)
P5.8-08 A8 22101 J|ASE&E 0|25 DNA ZHREE 7|8t 22} SHo|HUEY R
BHCHS - 2t 3 - O A - ZRHEH(AM2CH)
P5.8-09 x| 7|8t MH|A AEAte| (19| ZA ARRI MEH 201 2AM
2d4Z - LEiZE - HAEF(KAIST)
P5.8-10  QIEZ[s A0S LAAMERA 2 C'i' 2Hgst gor A
42T - YZH(ETRI), qz—%;%!(KAIST) AM (e 7| =2 A1)
P5.8-11 FUA &EgF 0|9 Lasso S|H 24 Al REAEMZ ETH HapME] obYSt
23| - 92 (M2)
P5.8-12 €& &4 CHHA A= Qs E4 & U EF 7|Ho| OE Hs Hn
QM - ErEe - O|Hot - REZ(ME2TH)
P5.8-13  PubMed 24 F2(9| SA0| 7|gtet A AE
Muhammad Afzal - O|&E(Z3|TH)
P5.8-14 H|O|Et Oto| S =& THEHZIol OtM|ElStel 2o AN &AM
ghsi| el - B2 = (SHT)
P5.8-15 5'-UTR HEIO|ES| E=1} &4
2|27l - B2 (5Htr))
P5.8-16 A0 20FO|M A5AQl SAIAES 2ITt QNIEACE 4228 Jtsotl a7 7ttt
Z|AI AHA‘I
Taqdir Ali - O|&2(&3|cH)
P5.8-17 TMTEZ| QlAta} G| C|O|E 2] E24Q HEIOIE T 24 Y
A2y - S22 (5H)
P5.9 AEHES]| 12.22(=) 12:30~14:00
D>EIIR(H O (M SAI”RDH)
P5.9-01 AS|NH IHAQEE 0|25 AMI EOFA|AE! QI dfeHof 25t AL
z|H= - 4AS| - ZEfZ - O] 5| (SHIKDN)
P5.9-02 JWT 21" 2|dk QIS MY F|oFd EAM L A7 2T HE 2ot
&2 (aAoy)
P5.9-03 QEALAQ AIZEQ0 HOt A 4 AR Y HFHot
A= (22q)
P5.9-04 FiddlerE 0|23t A83H|o| M0t AIAH S5
t—'féif(*&wim)
P5.9-05 AMIZ 9|8t C % | 7|H* SOz DE et
ZEE - ARIH - 0|5 (BHHKDN(F))
P5.9-06  dHg|v|gt %*4 7l2g 0|8t HEA (g HAAAH
2T - ST (PAIRAD, d2M (s
P5.9-07 ARVZY 2ESE et dH =+ =4t goto] Chst A
ZA2l - 221G (22l
P5.9-08  MAQAV|s EOHY HIL 38 &4
FAM - Folef(naoy)
P5.9-09  StojEz2|E ZHEr §li4| Al 2 7|
Z=el - SN - FEFEFEITH)
P5.9-10 UWEY3A 2 Ex|0|A Dendritic Cell Algorithme| J=23t AZHA B{HQ| |
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P5.9-11 2ot SkAE QIS CIRIZL QB I[Ho = Aol ZZ QA AI-A Aot
ArianaTulusPurnomo - YudiSatriaGondokaryono + Chang-SooKim(£Z st w)
4

P5.0-12  ESHQI AYIC WZIE 23 A2lT FAYS G
QUYE - 2230 - ZET - O[Eh (BRI UZIEY)
P5.10 ZEE4 12.22(5) 12:30~14:00, =&

>E7I2lE - g2 (E=2lH)

P5.10-01 Co|ed HFEH 7|8te| 5 eia QA 7| Y
28 - S22 Ot
P5.10-02 Alde st #2| ™EZIMMHIAE 2ot Satet X Y
223 (et | Y)
P5.10-03 HTTP 2 &% AEZ|Y 2tF0|AM Qo 42 fst 27| HIG|L & Z2E 7|8
=g - & E2)
P5.10-04 QIL|LIEHE |PoIBOIA] File I/0 ds0 ost HERD HSHA
2|4 & - 2(01E - SLM[(ZATH)
P5.10-05 EOt0| Z3t=l SDN 7|8t HEQF 0|5 7|& 74
£33 - UHHA - Ol (=7 g R T A)
P5.10-06 A Distributed ADMM Approach for Data Offloading in Fog Computing
Tri Nguyen Dang - Choong Seon Hong(Kyung Hee Univ.)
P5.10-07 & 7|8t CIR|E ALO|LR|OML MAIZEH 8IS &1 =&
A= - grg Rl - Mg - deA| - DY E(KAIST)
P5.10-08 H|CHZ RO{E 2t HEVC HEX2[o|Me &% o 7|8t et &Y
LoE - REY - AU - O|4de - RSM (AL
P5.10-09 222l HRUE|l 0 222 7|¥E 7o e &4
ol - 28 - O|FA(EE)
P5.10-10 ONOSZEEZ 7|dt 22 A US| 2LESER HAEHE i
252y - g - 2AS(daH)
P5.10-11  Spark 7|8t CHE& RDF HO|E| 2| AJAR AH & 323
HEA - StE= (M=)

P5.10-12  BZ SWEA AAHOIM R4 HAEES SMAZI HE28 A1 ¥D2E A7
SH - AE - AERDGIST)
P5.11 ZAFE{AI2ENN 12.22(58) 12:30~14:00, =&
>HIIQIY ¢ BHEIEHFHSTY), HEI|(UNIST)
P5.11-01 2L AE2|7 | FHEC|AT A5 EA

2t - Ol - ZFEH (ehTH)
P5.11-02 =7 Jtdst SHF0Mel 022 g dsof 2
dUA - H2d - oY - (M=)
P5.11-03 ARM ZHE|ZZAMA A|AHIS] MSTIIE Q|5 C|HIO|A E210|H T JtAF T2 EERRIQ|

2t
=

9
=]

M

=~

o
o
P5.11-04 QIZAEH AQIIE QHHE AEZ|Z|0|AMO H22HS E5t LE 2|3}
AYet - QHEZ(SHALY), SHEl(SEoiTl), ZE(shutl)
P5.11-05 NAND-flash Memory Reliability and Power Consumption Issues Overcoming
Technique in Case of Read Intensive Memory Access Pattern

Victoria Shangina - Chang-GunLee(Seoul National Univ.)
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P5.11-06
P5.11-07
P5.11-08
P5.11-09
P5.11-10
P5.11-11
P5.11-12
P5.11-13
P5.11-14
P5.11-15

P5.11-16

Poster Session

tdst 2HEoM HESRR 1/0 ds M sidS fIe D= A0 CPU 221 7|8 &4

HESD 242 m%%_r S22t A H COEOl Y HF ALY

S Mt SFUAIAHO| 2YS 93t
UBIY - ek - O - BN (HAREATL)
P

r0|l

Clo[E{H[O| & HAA 2 &

a8l ClOjEIo] S8 2S5t CIOJEIZAA ChEt e
LEfS - BEM (AR BATL)
ARl 242 S5 AR R Tiot Y UEY OjCjof 2R 23

dE CAZ(0[(K-CID) AlA

A - 871% - SUEl - HEHY (E=ol Y P3—.7I%%J)

oi2e| 7|8 7t CIATE AMH|A0A O[0|Z] Y HYo| TE MblA 95 S8 2 &
22 - 23 - ZY2(ETRI)

28 71”0l HyFR(o A7 HI HFEO| 0|12 I =4

SEF - dIA (g &h)

HALMO| M A2 TIEMS 285t 28 ofC|Eof 16
2|2 - gAY - H0[H - YA - Y= o)

€t DIO|A2MB|A Z& AIARS QIS CHEY 22|28 22| 7l 24
A& - U2 - 8t E9 - F3[H(ETRI)
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=2urE 2} Aol

Mo

* YHA} JiLite Y
* QEA Vo= WHAE/ME/ZREZ0N/EEEM'ZE FEEO ASLIT
Of) 01.5-03 = O: #&&HE, 1. MM, 5: LHEOHRISZAISI), 03 : HHEM
P2.5-07 = P ZAHYHE, 2. ' MM, 5: BHZOHZFESA), 07 : HEA

47 P3.1-43 448 P1.1-85 dMdE  P5.4-12 d43¥  P1.1-94
4718 P2.6-14 4Hd P4.4-01 448 01.4-03 UZ&E P44-14
a7l P1.1-119 442 06.1-01 ddail P1.1-48 48  P5.5-12
a4 P3.1-83 420 P1.1-117 dd4 P4.1-03 a9l P5.2-06
452 P5.5-09 47| P5.4-02 ddA P3.1-28 42 P1.1-51
2% P5.11-02 42| P1.1-100 A4+ P2.1-06 d&st P4.9-08
ddE P4.3-04 d7lgt  P1.1-23 44 P5.5-04 d&st P1.1-11
a4l P5.9-07 47l P2.1-05 d&A  P2.5-02 4= 03.1-04
a4t P1.1-115 a4+ P1.1-107 45 P2.6-10 d4&%  01.7-02
42F  P4.4-02 49z 01.3-04 459 P1.1-104 dAld  P4.3-05
a4 P3.1-45 a2l 02.1-03 4o 01.5-01 dAl4&=  P1.1-50
4elt  P5.7-06 4t P3.1-92 dord  P2.5-09 dAd  P1.1-58
A P3.1-11 4o P1.1-108 des P1.1-41 dAl2  P1.1-30
JEfst  P1.1-75 4= P2.1-36 40l 04.2-02 dAlst P4.9-09
dsle 01.4-04 AtHs]  P5.2-01 4g7l  01.3-01 dAld  P5.8-17
49 P2.1-32 d=st  01.4-02 444 P4.4-11 dAlgt  P4.9-01
aF9  P5.7-04 4= P2.1-29 d4ge  P3.1-90 4Z  P5.1-07
44 01.9-03 4=y P4.4-15 44 P1.1-59 adsd P2.1-26
Mol 06.2-03 4=y P2.4-01 A4gel  P4.1-14 azs P3.1-31
M P4.7-03 4=y P4.4-16 d4g&  01.3-05 dzfzl P3.1-08
g0 P2.5-07 dss  P3.1-22 4Es  P4.8-17 4z P1.1-02
1M P5.11-06 ds& P3.1-30 49 04.1-03 dzd  P3.1-71
32%  P5.11-03 483 P1.1-69 detd P1.1-12 HEfd  P3.1-82
&bl P5.3-02 402 P1.1-39 485 P1.1-98 HEHE  P1.1-86
348 01.2-01 482 06.3-05 488 01.1-02 dEfd  P5.11-09
435 P4.4-09 a4 P5.8-10 48 P2.5-14 ZEi=  P4.2-04
Iz 01.2-05 el 01.1-05 4838 P2.3-03 UEE  P5.7-07
=4S P5.2-02 dele P1.1-34 dHsd P3.1-06 UEE  P5.9-05
A2 04.3-01 d¥=  P5.9-03 A4 P1.1-25 e 01.6-04
4¥s  01.6-06 43| P4.4-05 472 P1.1-40 4EE P1.1-84
T+ P3.1-12 4834 P1.1-05 Ad2E  P4.7-01 484 01.5-05
TEE  04.4-03 483 P3.1-41 482 01.4-01 skl 02.2-02
H7lE  P2.2-01 428 P49-14 de2 01.7-04 dst?|  P5.2-07
Holg  P3.1-01 428 P4.1-10 A3 P4.4-04 dstE P1.1-82
HME  06.1-05 de&t  05.2-01 4elg  05.2-02 dsid  P4.8-12
M2l P3.1-89 da=  P4.5-01 444 P5.7-02 dsls P2.1-12
HE P1.1-24 d&7l P3.1-50 4% P5.6-08 48 P2.4-12
HIZR  P1.1-46 d42  P2.5-19 44 P3.1-86 482 P4.3-02
Hale  01.3-07 d4dE  P1.1-91 44 P3.1-32 4de  P4.6-15
HeE  P5.5-03 dMg  02.4-04 447 01.5-03 4dE  P3.1-38
43ds  P4.6-02 M= 02.2-04 dd& 02.2-03 48yl P5.4-07
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