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Using ChatGPT for Automated Refactoring .,.S;’.-o,.
of Energy-Efficient Software Tests ”
¥

Minjae Lee, Computer Science, Kookmin Unheraity
Faculty Menlor: [ekhar Ahmed, ISEB, Universily of Calilomia, |rvine

Graduate Mentor: fiawei Li, Computer Science, University of Califomia, Irvine

Gperations sDLC Development 0

ChatGPT

’ Software Development Life Cycle
Deployment Testing (SDLC)

Using Three different Prompt with 107 test codes 4. Comment
| Refactoring Success Rate Code

oz

s

Success means that ChatGPT removed

4 Test Smell from & test cade.

- .

ne Figure 3. Refactoring

al i F2 Success Rate
P1. Can you fix all the (Smell Type) test smell in this test case? This mistake
P2. Can you fix all the test smells in this test case? gocurted In 08 Gt of
s 107 test cases.

P3. Can you fix problems in this test case? The rate Is 33%.
Using Best Prompt with 65 test codes Resuits

Prampt Can you fix all the (Small Type) test  Can you fix o the (Smell Type) test
small instances in this test case? smell instances in this test cage? Just
provide rafactorsd coda without
axplanation. Instead of giving guides in
comments, grve me code.

Number of 107 86
Tast Cases

Mistake Rate | 39% {42 /107 } 13% (965 ) - only Comment Code
Sucoass B4t | 42165 )
Rate

(exciude

mistake)

62% (35/56 )

Mistake rate decreased when using best prompt but still mistakes occurred.

Our research group found

1. the capability of ChatGPT to refactoring test codes.
2. mistakes of ChatGPT in refactoring test codes.

3. a more efficient prompt, but there is a limitation.

We need to find other ways like few-shot prompting in the future.
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Identifying Daily-Life Loneliness:
A Differential Privacy Approach in Federated
Learning Using Multi-modal Wearable Sensors

August 25, 2023

Prtsentn | Yoonha Les (Gomuler Soante. Koaimin Ustwesily]
- Professnr A Sdence, Univecsity
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Loneliness Detection

0-—.____0__

* How?
* By using Machine Learning (ML) model
* Multi-modal data from wearable devices

= Adfivity, movemant. eleap, lime spant cutside or insida, time using phona, ato..

Progress

0-—.____0__

+ Random Foraest
« XGBoost
+  MLP [Multi-Layer Perceptron)

+  MinMax, Robust, Standard Scaler

Federated Learning Methods

+ 3 ways [o test FL

+ 10 random divide
+ Divide by each client

Horw 30es it mork?

+ Divide by each client & some clients for pre-training
L

Differential Privacy-Based FL

gedent Local D

Moisy gradam

% =% &
S, T H @y

"‘“mo.,,”;:'“*--g @ Lor 3-% &

Future Work — Differential Privacy

o——

+ Local DP to Central DP
« Federated DP
- Secure Aggregation

Future Work — Federated Learning

o———

+ FedMA

« Private Aggregation of Teacher Ensembles
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OZNE Exploring Zoned Blocked Support File Systems for Zoned Namespace (ZNS) SSDs
= ZNS SSDZ /3t Zoned Blocked X2 Tt Al A& B3
. X5 A7 oRMEE HEXQ S2 7| SSDO HIsH &2 451 QoSS 2457
2I5l Garbage Collection (GC) MAUS SAER ATst= M2 HE HX|, ZNS
E|

SSDet 0| & Rt &lot= MU AIAE!, T2(11 HE 200 tHsll EstR&LICH XS
OD2HE 7|2 E2t Zoned block devicesE X| &5t CHFsh IH AJAE (0]
Friendly File System (f2fs) 2} B-Tree Files System (Btrfs) )2 ds Xt0|S A4

SHH, IHY A|AEI0| HEFNQI X& MR HEH &= &ESH=XE ZEHHUHN
2ASIASLICH ESH X ZNS SSD #X|E Eafl f2fs2t Btrfs &3 &S 4%
St, Zhzto| M AlARIS| EXI HHE S 2M3IF 2, ZNS SSD A0l S&5t
= F2FSE Z LU EESH7| fIst =7 ZoneTraceE 7HE & LICE.

Ping-Xiang Chen, Dongjoo Seo
HES(AZER0SHR/45HE), dES (LT EY08R/45H),

4 (A I E 90 5H5/4514)
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Zoned Namespacs SSD(ZNS SSD) & ZaiA| 7|8t HEE X0l EMHS HostOf|Al =
= =

EYCEM MAEAAX|S d5, HE, &8 &EH 22X E ol Zst 1A SESt ME22 HXAl
THAYLICE O|E XIHst= MAAAEIO= F2FS, BTRFS7t &EXf5tH, 0|H Z 24|
EWM= F2FSTHAAIAEINM S2H5H= ZNS SSDO| el & &SR ELICH F2FS&=
ZNS SSDE X|&35}7| I8l Log-Structured Filesystem(LFS) 7HE & =st 1, 7|
Z0j| EXf5H= F2FSIFUA|AB! 2 A 91 A|ZH5} E71= ZNS SSDO| E A0 Zone 2 =
HNoE RLIEIY & 4 UUBLICH T2bA ZNS SSDOIA Satsts F2FSE 2415}

0 AZtsh 84 e =701 ZoneTraceS 7HESHE & LI CE.

ZoneTrace= Linux HE WE st SES FH6H0F 37| =20, 22l= extended

Berkeley Packet Filer(eBPF)2t 22|= AIAEl =X 215 AFE5H0 F2FS WO
M ZM3H= Segment Information Table UpdateE 2lsA HE I= £H Q10| B

2.65% HEO| 1R &2 QHGE|ECIC 2 FX0| 7ts5tFELICH ZoneTrace 221

Ho| SAZ HAESH| 2ol &K ZNS SSDE X E st QEMUZ|EHS| DRAM i
2= NVMe SSD Emulator®! FEMUE A3 & LTt

ZoneTrace Architecture: Server & Visualizer
A Zone Monitoring Tool for Flash-Friendly File HTMLS Canvas

System on Zoned Namespaces SSDs —

Changhoon Sung, Jongheum Park, and Minchul Lee
Kookmin University

Faculty F = Nikil Dutt, Distingus Professor of CS, UC Irvine -
Mentor: Ping-Xlang Chen, PhD Studant, Dutl Research Group, UC Irvine | "y -"
Dongjoo Seo, PhD Student, Dult Research Group, UG Invine

WViguaizer

1 | ipewn e S
Sl e - I L
ow, Snapt //_ﬁ ErrETr— i
] e | et vt || Pl e e o
pr— - e || [t e vt
4 st i

Architecture: eBPF Result: ESWEEK23 SW Competition Accepted

(Embedded Systems WEEK)
What is BPF

FoasTrane A Zans Mosispieg Taol
TS o 25 551

= User applications can load eBPF code into
kernel space and run it there without modifying =
the kernel's source code or loading kernel
modules

ZoneTrace: A Zane il
far F2FS on ZNS 550

Dueaan Ben’
Jergrem Pan, Manaeus L, bkl Dt

SOICHS ] | SWEAITHEA I
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a4z

ZNS SSD&= AEZ|X| 7t &XHQl M7| HA0| JYes EHe 2 g EtL .
ZNS SSDZ Linux Machine®IlM AF2 57| QUsiME T A|AE O] X| 20| TRs
LICt. ZNS SSDO| EMoZ I8l log-structure I A|AE! (LFS) REE 25t

[>
oz
o
o

F2FS(Flash—-Friendly File System)7} ZNS SSDE X && £ U= IHY Al
LI2 MEHE|AELICE 0]0] F2FSE 2AM5hs B2 TF7E0| /UX

= Zone 7 ZHOUM F2FSE 245t A|Z&lkst= =77t

FEL L J2|st0 F2FS2E ZNS SSD 7te| o|0|& AXIE sfiastrZ| #IsH ZNS SSD
O F2FS &7+ 2| BA U A|ZFE X 2sts 2L E2Z £ ZoneTraceS i3t
& LICE ZoneTrace= extended Berkeley Packet Filter(eBPF)E AFE3sH0d F2FS2|
segment bitmap updateE F&2IL|Ct. £3|, ZoneTraceE AtEstH HE & 8l0|
HAZ2 2 2t Zonell| THSt F2FS 2t #2[E FAe & USLICH ESt ZoneTrace
= 2.65% &2 7HHZ LHIAEE 7HX1L UK, FAHR }IA2EEE E856= A7
HME ZLUHE o U= ZYLIC 2 =7 = &= ZNS SSD i, QEMU 7|8t &
DRAM BHAIE NVME SSD Emulator®! FEMUOIAM 7+ A& L Lt

[m

oz

Ol A Z2HENM 7tY F25H 41t= ZNS SSDE ¢
"ZoneTrace'2| 721t 10f| CHS

0| =7= Berkeley Packet Filter StO] F2FS M2 A|IAEI 9| segment
bitmap HH0|ES A= FH5IH, HE /WAL ARLESHAH AHEL =3

0| = =2 A 2HE TTste HSE &+ UA =L T
=3

Ol

E 2L EE =2

r

0|2 Sall BFALE HAAS = HZEA
2l S ALE HES gA Oiefstil, 20| e x(XM et gets ZMa -~ AUs L
1 ZoneTrace: A Zone Monitoring Tool

I M5 DERHEE 9 Z 12 ESWEEK23
Software Competition0fl EE5} %
om0, =& AcceptedT A& LI, (H
E Ping-Xiang Chen 98 & S0 A
ZoneTrace & 2H 0|F).

o2t =0, Z2HES ZHAA
ACM X0 MES 4 e 7|35 &
== 220 nFstH et of
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OZNE Storage-Centric Genome Sequence Alignment

= AERX S Als ME HE

ATH s dse HEe U2 ZRE AHEn AlZte] 2R4s 0|7 fIshM st=RI0

- A O|H (FPGA)E MEdM &5 a2 0| UH= ZENEL|L.

HE Sang-Woo Jun, Seongyoung Kang

=k YYE (AT E0{SHR/48HA), 2 SE (LT EL0SHR/45H4)

A2 SIERIN & AAle MS0I=0H s &dol2ts 2u=S 2otEA £=2 20)7F U

. USLICH O] Z2MAE CHE B 20 HEst=H B2 Lt

g4t zsE
Xl& HM=2| string graph based &2 & overlap detection 202 minimizerZ}
Ztght QUELICE O] minimizerE hardware accelerator (FPGA) £ At3HAM &
HSLICH minimizeret FPGAO| = TH0|Z2tls SAIS LI CH LEAQ C+ 2
EE CPUE Sall &AIZI A2t FPGAS Sall &=>lAIZ] AlZHS H| L SHS 1 3000-
40004} tHHE 207 =S EUSLICH

Optimizing De Novo Sequencing with
FPGA : Enhancing Minimizer
Algorithm for Efficient Genome
Assembly

Saungjean Chal
Compuiée Seisnce, Koakmin University

Faculty Mentar - Sang-Woo Jun
Computar Sciance Depariment, Donaki Bron School of Information and
Computer Sciances, University urcalm Irvie

Graduate Manor -
Camputer Sckanca, Unkvarsity ofCaIliDmIa. Irving

Field-Programmable Gate Array (FPGA)

Building FPGA chip: Conclusion

| Time Rati
Genome Size | FPGA Time Ips}i C++ Time (ps) (ci",:FP;:!

700 0212 800 4245
10000 2536 9000 3548
100000 25.12 93000 3702

Building FPGA chip: Evaluation

FPGA uE Co 4 Rartarmancs iLog Sealu)

w

111

[
Gumine Sige.

(]

Time fjsad - Log s<ale
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O=MNE Adaptive Multi-branch Object Detection for Autonomous Vehicles
= 2 S flet MSH Chas-EHX| =H Q14
294 A= = Al 3 0|0 X[2] 2t A0 2t M= CHE HHX[E ALEstES 5H0d
deslt =84= SAH =2 £+ s R2S YD stFE LI

HE Hyoukjun Kwon
B3 AN (AFESS HsHA/AAL18]), 22 (B FESSE tHEH/AAL 25H7])
A 2N

ELIY
24 452 =0l= 8 4SsHAXI2 20| Hot= HE S&SHY AUS LT
0| Sall 2= & O A7l Olaie 227t UAS= =AS U

gt Fapake
EOZNEE= X8 T Al AL &= A EX 23X s 22 =848 ST
20| ZHIFASLICE. 0|2 £81517| $I5H HydraNetOll M FZ2 gtot 2= 20f| T3
S A X ZES ArEst= 20| otH, Ao et 20| M35t 0|0 et
Z|MetE DS ALE5tE AS DotSHASLICH
0] EhAlg HHAAH 2o EAg FESt= Stem, YO EXS 2F5H= Gate, &
o] EZX0| wzt HHE EX|SHE Branch 292 LiE B8 X2 MRS LICH
2| gialg ASste] 7|& mAP@500] 46.02% E H0| A2t DO HISH 52.242 4
S5t AS Eolg & UUSLICH

294
baseline model?l YoloV3 2 20]| H|5HA mAP@50 HIIX|HO| st 52 46.020]
M 52.247tK| SRS LI L.

U =H0| ZE ResBlockES stLt AFESH StemS 2HE O 2o EAS F&6t
&1, Convolution layer2t Fully Connected layerg Zgtst= GateE 0|23t Stem

Ol 2 Ql3do] EXIS 7|HIS 2 BranchZ MEHSIEZE 5t &L L}

r
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2/=0f| [t2t Branch?t 22|=0 E& =0 o2t £
AUSLICE.

BranchZ HZ&L
=2l HydraNetd|
=

StHELICE Branch&
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£ MEisiM 2ROl S UEEE 51, 21
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Adaptive Multi-branch Object Detection
for Autonomous Vehicles

Sungsik Kim and Woosecng Cho

Machine intefligence Labosatary, Koakm

Faculty Mentor: Professor Hyoulqun Kwon
EECS, Univarsaty of Califarnia, Irvine

i Liniversity

1. Background — Autonomous Vehicles

1. Background — Autonomous Vehicles

= High cost of autonomous driving

| cra:ansenmme | 2

+ 20 TB/h for new data .
| LoaR 107N | =

o maibse | &
= 2~ kW for Fully
autonomous systems

| Urmane: 91 bsiee | 4

3. Research — 2) HydraNet

Camers ingt

Esgyto Difficult to i
predict pradict o = o3l

ﬁ: - e
oo %
Srvall mechel v

Loge modet

3. Research — 2) HydraNet

= Experimental settings
» Dataset: nuScenes {Car and Ped)

* CPU: Intel(R) Xeon(R) Gold 6258R (28)

Baseline model; Yolov3
+ Stem: ResNet block

+ Gate: basic CNN block
+ Branch: Yolov3

+ GPU: ABDDD (single)

3. Research - 2) Results

Model Performance Efficiency
Modl
mAP@SH(T)  mAP@SEIS (1) FPS (1)
Baseline Yolod 1602 1752 030
Ours Wokovi B2K1 5224 213 ]
ours | Vol BRI 4550 2009 0.7

{train in processing)

SOICHS ] | SWEAITHEA I
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