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2w MY AMOZENEND R Y ML, N"— R z7 boA 2T 22y b (baA XY M) &ESD
TRWAY b (/=33 y M) IZHET 2 FEELRET S, £7, 11 EEORHELZ XY MY A MO
2y b oitT S, M UZRERIZSEDESR_a—F )V xy N2 EAVTHERYETSZ L
T, 2y M MOA XY MOEPESET S, REFIETIZRK 100%D True Positive Rate 13T, BEfF
D=a—F)Vxy NI =2 ZHNWIzN—RFT =7 bBEA#HBHFEL D HE True Negative Rate % 157=.

1. [FU®IC

A, ToT 2F%F—7—RiZ, HEOHOEHY DL DIZH
EERE N — N = TR, ThThdizy U —
JIZERIIND L DT> T &, N— D =7 2%
REIZEEST 2720, "— NV T7HFEOELF ) T4 D8
AtanhEFa—FicffGIns 2eshs. —D0ON—
Ny =z 7R 28ET 5720, N—RNY = 7&G - #ET
FIZB T 2HE=FHEANDHREFTP TG TORE LY, £<
DA% - RRERET RPN TWDE. ZDoN—F
U7 #E - BETROY I F - vIZB0WT, N
FY 7 8BICEZEOD 5L AIND Y XI5
EnTnwsd 9. "—RFRYzT7ITHARENZEREDOH
HHEBRITIRFRL CAN—FRD =7 baAq 2IEENS. N—FK
U x7 OG- BEIIIERO TRENH D, WTNOBR
TEN—RY 27 FAAHADY 22 WEFET S [3]. KT
N—RY =7 OFRFEETIE, N— Yz 7GEHEHRZ T
ERETNEN—RFRY 7 buA 2FATE 5720, o
TRETON—F7zT7 baAHALIIRLUTAES TH 5.
ZD7d, FEEBIEN—RFT 7 baAFHADY 27 RN
MW, N—=F T x7 baA &2k 5720, N—Kvx7T
BRI B I A N—RT 7 baA1 DRENERL KD S
Na. AETEN—F Y = 7HEBRBIZSTsN—FYx
T huaA @ EET 5.
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N—F2z7 boA 2HET55y b (haadxy k)
D—WERET S, HDWE, 2y b AMIN—F
TzT7 baADRHAINTVWERENZ T 2HET
5. "=Foz7 baAPRHEINEZIC Fy TiEe
REMS L 5.
(2) 2%
bEA XY bREERIITS. baa oy MR
n%E, *Y MVANDSE bOA 2w TR
b9 5.
2 TEbbaA Ay bREEZRETSZ L 2HEE TS
B, (2) ZEKTENE (1) BERTES. ABTIEQ) %
HiEie 35, $4bs, 2y MUAMIOEZELR Y MTHL
FRTOraA 2y h2ELL baA 2y hed@HlTs2
LR EEETS.

ik [11] 1, = L RLDRy MY A M ESGE Lz
N—=RT T haAREFIET, BomilzHEEE T 5.
XHR 1] T, "= R Y727 FPEA DAV T VRV F
~ —2 Trust-HUB [15] TR N TWS %2y MU A b »
S5hoAxy MIRONDRE T L, ZOREIZE &
DEN—FYxT7 buaAZMHTS. ZOFETIE, bo
132y b2ELAXAY PYANEZESTRVWLAY NYANE
WAT BT T LT WA, Sk [11] TREI N b
a1 3y bOREIX, Trust-HUB TRABEINTWBRY
FY—2IZH L IDEFHTHH TN TS, N"—FU T
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faasmtFEeEN—Ry o7 a1 otElbiznizs -
o TWB IR ERSNTE D [14], L WEHED
N=FRTzT7 baARNEGETE-CIIN=RT7zT7 haA
ORI Z FETHIE T 2 Z L IZBENTIRRY. /2, Z
DFEIEMo D7z, *y NY AR bAA 2y M
GUPENEIFEHELTWS., TDRD, 2y b A b
oDy "R A 32y "2 E2HATHILIETE
AR

N—=RT 7 huaA Okl BIEEE 35 FEOH L
LT [7]B%IFons. ZOFETE, b fiibhinn
Fy MZEHLT A 2y NE2RHT 5. ZOFEITHE
IZEREMERZ T ERHT20TIRARL, YIalb—vay
EHlAasbEThEA 2y hERET S, ThO X, TA
MRR =V ENENIZERT 2HERHD, POV Ia
L=y a VIZE 205
ARETEN—RNY =7 OFGBERICBITE27— L)L
Dry bV ANERNRIZ, BREHICLEE2N—FND T
oA RET 5. h%%&fi Fv MU A D
Fw b, baA kY EPEEDSXY b (/=< ARy b

TS, 29, TOMAA Ry PRI NS R Y
MY AMHDOZENZTND 3y MK 11 FEORME %
85, Wiz, M L7z N EOREEYE, ThThory
S hBEA Ry "D =<3y FRERTTLEAN
T, $@=—a—5V3v N7 =2 TEETEH. EBRTIEH
O 3y MPREEI N2y MU ARD DS, 11 FHEHOKE
WEZTE2E5EZT, baq4xy M/ =< 3xy b9 %R
TR R Z55.

ARITO X S IR & N D, 2 3 CHMZEE % v
72N—RD 7 baA i FEOMEEmEHATL, D
HEZRT. 3ETEE=a—IV2xy T —FZ2HW
N—=RNY 2 T7HNFELRET S, AET=a—F )1V
N7 =2 DREEE B S RN SRRUZERERL, £
OVEREZ IS 5. X727, BETFIEL OHKRERT. R
WHETAMEZE LD .

2. N—Kozx7 nXu-I-EXB%‘\-B‘jé*%W%E
BWiN—Ro 7 bOA#EBOHFEEIR

AETIE, EWMEEZH A=Y =27 b aA @3+
RO 2L, BFEOTFEOHERZY SN 5.

2.1 Za2—Z)xy NT—0ERVEEBEBICLE/N\—
Ko7 ko450 [5]

Sk [5] TR, F— R LRbky YR NERGE L
Za—I)x Y NY=2itkBEN=RT 7 b AT
FEERELTWVWS. X [B] TlEX, =a2a—F)bxv hU—
JDEE LT, ANE, 12omHE, HAOE»S%5
Za—I0xy N7 —=2%EALTVWS., N—KDU T b
O A D7D U723 v b OREIE 5 i TH 5.
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x® 1 Xk [5] TRAI R Y N ORI,

# | Feature | Rt
1 | LGFi v b o 2 BN — DT 7 VA 2 OB
2 | FFi 2y b n RS ANHITREIENT Yy 70y TETORE
3 | FFo Fv b npSsHAMTREIEVTY Yy T 70y T E TOBM
4 | PI Y b o7 T4 AN ETORNDEEL
5 | PO Ay b a5 7 T4 HNETORNDBEL.
2 Sk 6] THi I 2y b ORHEER.
# | Feature v b n 2B BREE
1 fan_in_4 AS 4 BeFANC B S N B i — b D%
2 | fan.in5 AT 5 BeFRTICHE S N B EL T — b DEL
3 | in_flipflop_4 AT 4 BT I s 7Y vy 7 7ay O
4 | out_flipflop_3 AS 3 BRI NS 7Y v T 7 u Yy TO
5 | out_flipflop_4 AT 4 BRI D 7Y v T 7my TO
6 in_loop_4 ASIT 4 BETV— T HHER T B
7 | out_loop.5 HAMT 5 BT — TR T 55
8 | in_nearest_pin mEIEWT T 1<) ASTDEE
9 | out_nearest_pout EIEWT I 1<) M DB
10 | out_nearest_flipflop AB/HARTHREENT ) Yy T 70y TORBE
11 | out_nearest_multiplexer | AJ/HAMITREIEVWIILVF 7L 7% OB

it 92 5 MO & v MEEE L ZDOFiHEZ R 1ITRT.
AJIED 5 1% 5 ORISR IZASIET 2% AT 5. H
fEX1E<T, 72=y hOMEZEALTWS. HE
PolF 05 1 ETOEPHNINS. HEDOEIEIZ
03y b bEA Ry DREPEHTS.
Xk [5] TIE, tuRARY PEELLS FEA Ry b EER
MU72Z & %R 3485 TH 5 True Positive Rate (TPR) IZ
BWTHRKT 100%%2 BT W5H, F¥ TPR X 81%I2 &
EED, FHTPROZI LR EMAEE, /-2y %
IEUL /=<y MEHERIT2BELD 5.

2.2 HBEZOLOHDORY MU R ML [6]

XHR 6] TlE, £T 32y PVAMRON=FRY T b
A 2T B-DICEMEEZ S5ND 51 FEORHE%
T 5, HEUESECBELT, BErE T3 X
LD 1DTH 5 Random Forest 2 H\WT, BEMEFEIZ X
BZNA—FRT T MEABINICAER A 11 FEEORE %
HLUTWa, R2ICHH S hz 11 EEORHMEZRT.

ZOFETIE, TPRIZBWTHEAT 100%DFE R 25T
Wb, Ioi, /=< pxy hEELL /=S ry &
WAL 72 #G (TNR) $ KT 100%2HFT0W5. LU
?mf@«/%v—awIﬁIPRwﬁﬁfi%ﬁ@%%
HEEAWEZFIELD B,

2.3 BEFEOFEEREFEDORSA Vb

M EE T TPR & TNR D b L — KA 7 DEET S
&, WHEFANCEMET2E 5NN zT oo
WA FHEEZBETHORHELN. N—RY o7 bao il
IZBWT, 1ZETEmL7z@0, AFETlExry MY A M
DFTRTOIAA 3y hZIELL baA 3xy b eilBl$5
ZrEE-OHErEDS. TOET, TNRZTE57
WM EXE5., ZhzERT 5720, AFNOMICEHT 5.
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— Normal net

il

— Trojan net

ANfE HAE
(112=w b) (21=v )

1 RETDZZE=a—F)2y M7 -2 DK

(1) 11 BEOFHE % ER
XHR [6] 123 W T, Random Forest & W7z FEIC &
DN=FT T baAF@NOdD 11 FEOREE
DREINTWVWS., INSOREEEZHVSZ LT
bosxy b/ —<ibrxy hEEELIGHNTES
LEZHN5,
(2)=2a—2lxy hT—VD%E(L
XHR [ TREEO=a—F 0V xy bT—=2EFHL
TW3., —a—J )3y NT—J3HETELEET V%
TR RBETELZ LR ONTWED, LEMLT
LZZETEOVRMIETNERBTES. ARTI
Za—J)lxy b= %ZEILLTN—FU T b
O Ziind 5.
FHEIEFEDOERE
Za—J)lbxy b= %2 LfET S8R, FHiifERE L
UTTPR & TNR Oi i % &[T 5.
UEizH D&, ARTIRZE=a2—-IVxy hT—72
EHWETS—=FL N2y PYARNMIHTEN=RY T
a1 R FEERET 5.

—
w
~—

3. ZEB=-a2—2J)xYy NIT—=0IC&LB/N—FK
o7 hOAFEB

3.1 N—KRozxz7 bOAHNCHAT 25H8E
REFIETIE, Xk [6) TREINAZR2ITRT 11
HORMEZEHTS. Y=L _LDEy FY A RO
By oK 2IRTRHMEZMIBL, ZE=a2—-IL
2y N =2 TEET 5.

3.2 Za1—J)IxYy NT—UDEDENR

HRENER CHE =2 -V Ry NI — 2 2% E—a—
I3y NT—=22F 5. KHITIE, EDXSICLE=a—
TN NI =T OREERRET B0 %HHT 5.
=2 —5 )Ny FT—2I2BWT, FOREIZH
BO®, TNFnohMEIIs Ty MRy, Bk
&L ERE T ALENRH D, —a—FN Y NT—=ID
FEE I XGERE 2 KE < AT 5. AEE R IEIET —
RAFGEITHRAZ LTI E 2D, BodzhEEoRP1=v b
B P 2 MG e FIRIIFAE LR W [4]. REITIEAT
g, hREOBE 2=y MU TERBTT .
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3.21 AABEHENE
ADEeHAEO =y NlUE, 58T 2T — X DOMEE
IHAFET 5.
ANEO=y MIZ, v D ORMIEDOBIZRIGT 5.
ZDD, BEFETRATIEOI=y MIE 11 £ T 5.
ThEhoa=y ML, TNENOREEZ AL T
FHEERDD.
hEOa=y MU, DEAHEICE > T ONETE
95, xyvhzbuoasxy b/ —<)brxy MIREHT 3
TAEAHETIE, KELZEYOMELEZ SNE. —DH
i, HAEOI=y MR 1 D& L, TOHAEIZELT
IS ARPETBTETH S, HlZIEHIHEIZE T 5 EE
0.5 & Ul 05 Koz / —<vxy b, 0.5
otz oA xy NEeERBIENTES. ZDH
%, HAhEOI=y MIE DL, ~—DHDI=Y %
J—==)xv b, 22OHOI=Y hE ML 2y MTHIG
XHBZFETHS. —OD2=y NOHAHED S Bk E N
EEEALES%, PEINEZZ S A RAT. —DHD
FHETIE, BoNBLAEIR—DODD, SEHEICET
%5 TPR & TNR 2557201213/ =< V3% FH b
01432y "D 2#NT567-0DEE2E/LEIEELZ L
MTERN, —HTOHDOTETIE, —HMicky k&
WEZI T 2=y b 2SR TDH, oM
NEDL L WhZFMICMHFT Mg b, 22
T, BEFECEZDHOFEZHEMT 5.
3.2.2 HEEOI=v MEEBBBOEHK
— iz, FREOHREREEO L=y NI = a— T
2y NI =27 OHBINEREEREATH I ERHSNT VWS,
T/, hliEOKPI=y MBS EEE=a—-T )
2y NI =IO BREDFPIZFETEDLZ LRGN TY
% [10]. —J/5T, HEEOHPI=y MIEZENT LS Z &
Z& 0, FHEREA AT S, /2, —a—F Y b —
I EFE RIS REESEREIhTWS. T 51T,
MEOEN L ed L, FHBED—DThH 2 LWL
IZBWT, BEPNANBIOEVWEIZETS FL{IEDLRL
BB AR (1] AT 5.
ARTIEAETRT IO IZUTOFREIZEWERL, |
MEDOL=y ML hHEOHZIRET 2.

(1) hifEx= 1EE L, 2=y N% 10, 12, 15, 20, 50,
100, 200, 500 TZ 272 H 5 FER.

(2) FfEEZ 2@ L, 1 EHDO=y MN&Z 20, 50, 100,
200, 2 @H D=y ME%E 10, 12, 15, 20, 50, 100,
200, 500 TZ Z 7258 & EER.

(3) FfMEZ3Ee L, 1,3 @ED=y N 50, 100,
200, 3EHD =y N% 50, 100, 200 TEZ XD 5
FEBR.

BETH=a2—-INV2xy N2 OMEEK 1 I1TRT.
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ANEE 1L 2=y N, HAEE22=v N THB. HH
[l 4 T THETT 5.
3.2.3 BERERAVWEZEARDIT

FaA Ry FOIZ =<ty b O E L TR
W FR3IRIND LT, HlZIE RS232-T1000 &L
LERUFR—ITF—RTIE/) =<3 v bOEIZ 283, b
oA 3y hOKIE36 THhD. EHFETIET —KXDIE
2FHRBBENRDH B, SR 5] TR IS 2y hOF—
R EERAEE L TWS. #lZ1E RS232-T1000 D54,
283/36 =7.86... ~ 8 [AIF#ET 5. LrlL, TOFETIE
FAUTF—RE2EREIZET 5720, &% < ORMEE»L
LD D 5.
REFIETE, Za—F V3 y N7 =7 OREBBUICE
ADFTEIELTT—ROUEEZTARX 5. —a—F)
3y b= OEABBE LT, —BRINCHHI NS R
IV MOV BEFETHEAT S [10]. ZohTHE
WEAMIERAETY bR E—2FHT 5 [13]. 2XIEOH
HBDOHIZE (t,t2), TDEEDOEMRT— X% (y1,12), ©
NENDEMRE (w,ws) & UL &, EAfELETY K
ObE— B IRATRING.

2
E:—Zwk-tklnyk (].)
k=1

REFHETIE, BEAOFRBE bOAS 2y bOHE /) —~
Ny bOEDETEDS. FlZIE, RS232-T1000 Tl
(1,7.86---) &7 5. /=<3 v MIHT IR
FaA 3y hCHEDDPELDNIEREZT Y O =3 D K
ST S, TNIREREIZHTERF LT BRENT
LREERT 5.

3.3 ZE=a21—3F)xv h7— DBEBEDTE

AHiClE, ZE=a2—FVxy hT7—=212&B =N
7 baARFEERT. £72, TOMEREOFHIGGE
ZEY 5.

FEERTIX, % 312, 7 Trust-HUB [15] TAHZ AT
51T FEHO T — X 2T 5. Trust-HUB OF — X3 b
o143y h&/=<baxy bAREINTVS. 206
DT —RIZK U, Leave-one-out & AWML [8] 2 WMHT 5.
Leave-one-out & ZZMRAE T, 17 EED > 5 1 FHIEZKL
TI6 A PE TS, ELUEZ1EHOXY M)A NES
B, EffEtticd 5. 17 HET X TOFEE TPR &
TNR %2 fifie 3 5%.

B D VERE % BTN 5 72 D O FRFZIT W K D ELE
T5.

HORMEA % v b (Trojan net) ZIEL hEA 3y b &
AU 7258 % True Positive (TP), #->T/ =< 3w
I (Normal net) &l U725 % False Negative (FN) &
EHT S, A, EO/ =<ty hE2ELL /=2
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*® 3 FHRRTMHHLUZ Trust- HUB XU F v — 727,

Data name # of normal nets  # of Trojan nets
RS232-T1000 283 36
RS232-T1100 284 36
RS232-T1200 289 34
RS232-T1300 287 29
RS232-T1400 273 45
RS232-T1500 283 39
RS232-T1600 292 29
s15850-T100 2,429 27
$35932-T100 6,407 15
$35932-T200 6,405 12
$35932-T300 6,405 37
$38417-T100 5,798 12
$38417-T200 5,798 15
538417-T300 5,801 44
$38584-T100 7,343 19
$38584-T200 7,373 97
$38584-T300 7,614 874

v b EFAIL 725G % True Negative (TN), #-T b
OA 3y b EFAL 7256 % False Positive (FP) & & 3%
5.

N5 4 DDLU, KD 48 OEFEEERT
5. EObaA xy b2k (=FN+TP) D5 5IELL b
oA 2y b EFEN U (= TP) O#lE % True Positive
Rate (TPR) £ E#% T 5. TPR IZFHIHHE (Recall, R) &%
IEIEN 5. [k, BED /=<3 b2k (= FP +TN)
DHIBLIELL /=<2y b EFAIL 728 (= TN) OElE
% True Negative Rate (TNR) & E#%T 5.

AWTHE, 1ETHPILZED, baA Xy b EIEZMR
HI2Ze2HMET S, 2Dk, TRTOIEA XY
FZIELL oAty b EEHT S TPR AT 52
ENRH-HEE S, UL, TPR ZF2mKbd 5D
FEAWTEZY. fIZIERY P ARHFOTRTDOR Y
M boaA xy b, TPRIZ100%E %25, £
D7z, 2 OHDHEEL LT, TNR 2&ALT 2.

4. FHMEER

AFETIE, 3FIZH & D ERHRMEE & 7 FIE L DL
R

FERIZ X Trust-HUB [15] TASI ARV FY—2 D
55, ITHEOTZS— ML N)Dxy MY AMEZFAL
7. EEBRIZFALEZN—FNY 27 haA DRV F =7
%3 312R7. EBIZIX CPU & U T Intel Xeon E5-2695
vd, A€ 256GB 2#E#L/-ava—Xx2{FHL 7.
F21% Python3 2 VT, #WMPEEOI 177V LT
Chainer [12] ZFH U 7=.

4.1 ZEEBER
JEIZEHEEDE, HEEONRT A=K EEZ 705 ER
U7z, hiEEDNRT A =R 2B X EDMERERT.
ER1: PFEBNF 1EBDL E
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x4 EREEE PR 18).

# of units | Average values
(1st layer) | TPR  TNR
10 85.9%  59.7%

12 85.7%  58.5%

15 82.7%  59.5%

20 87.4%  59.4%

50 84.2%  62.9%
100 83.4%  60.1%
200 86.8%  62.3%
500 86.7%  53.3%
Average 85.3%  59.5%

R 5 FERER (DI 2 W),

# of units Average values # of units Average values
(1st layer) | (2nd layer) | TPR ~ TNR | (1st layer) | (2nd layer) | TPR  TNR
10 87.4%  58.4% 10 79.1%  61.4%
12 83.5% 61.2% 12 85.8%  57.3%
15 84.7%  56.4% 15 82.1% 61.4%
20 20 88.0%  59.6% 100 20 87.7%  58.6%
50 83.7%  59.9% 50 81.9% 61.1%
100 83.9% 57.5% 100 83.7%  59.8%
200 82.5%  65.7% 200 79.1%  66.6%
500 77.9%  59.9% 500 85.4%  60.6%
Average 83.9%  59.8% Average 83.1%  60.8%
10 84.1%  59.5% 10 85.7%  61.8%
12 83.3% 57.2% 12 82.6%  58.6%
15 85.0%  62.0% 15 T71%  62.4%
20 83.9%  59.9% 20 79.3%  66.7%
50 200
50 86.0%  60.2% 50 84.7%  66.8%
100 88.9%  59.2% 100 84.8%  60.2%
200 84.2%  57.6% 200 782%  62.3%
500 82.2%  58.6% 500 83.6%  66.0%
Average 84.7%  59.3% Average 82.0% 63.1%

mHEOHZ 1EIZLZE SOMEE2ER4ITRT. Th
Fhoazy MUZEIT S TPR, TNR Ofi# 537, TPR,
TNR ZNZ NI BT 2 KlE% FRTRT.

EBERXD, 2=y MDY 20D & & TPR k& 72
D, 50 DL ZIZTNR kL5 Z 0 h5. TPR A
86% & IBR B DIx1 = MEH 20, 200, 500 D& =T, Lk
B2 =y MRS W ETHS. —H, TNR 2 60%%
HZ501Fa=y A 50, 100, 200 D& ETHB. 7277
L, TPR, TNR & 12k & 25 DIda=v MIA 500 D
EETRNVIEMS, Hiiiza=y MEEENXENITR
WERTIXBRWZ D300 5.

EE2: hEBEN2BOE X
EOSE —~Eo1=y NIE ZNE N 20, 50, 100, 200
WEEL, HEEOE gDy NIEEZX RS FER
U7z, b, FRIEOHE - Eo=y M, 10, 12, 15,
20, 50, 100, 200, 500 IZZ Z 72 D35 LB L 7=,

hEEOBE 28I L EOMREK S ITRT. TN
Fhoa=y M UZBIT S TPR, TNR Offi%# 559 . TPR,
TNR 2B 2 mKfEZ FHRTRT.

ERFER LY, (B-Eoa=y ML E D=y b
#)=(50, 100) D & & TPR »¥iK, (200, 50) D & & TNR
NERKE o7, £MOFEEEE RS &, FHEz 1€
FZUze gL EFH TPR IZEALTWS., LA, B
—JE % 200 2= b & U7zHlHE 2 DM TIEFES TNR
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N63.1%%, hiEE1EZFoLELDH Ea->TWA.,

ER3:FEBNIBOEE
hEEOE o=y MiEZNZN 50, 100, 200, 2
ZEOI=y MiEZNEN 20, 50, 100, 200 & [EE L
HFREOE = FHO1=y VIR EZRPSFEBE L. i
EOE=Fo1=y ML, 50, 100, 200 IZZE X D35 FE
BRU 7=,

FREOHE 3BIZLz EDERER 6 ITRT. THh
Fhoa=y MBS TPR, TNR Ofi% =9 . TPR,
TNR (B 5 mAfE%E MR TRT.

KEEER LD, 2=y MIOMAGDED (100, 20, 50)
DL E TPR2A LD, (200, 200, 100) D & & TNR A
b5 N AN

ZZT, TPR 2HALUZGEIC TNR 2 TE 572K
ELTBZL%EFE2L. RoOVHELD, TNR I %R
LedH T0%FEETH D Z EDMWFEI NS, TPR % LA o
JEIz% 2 7= &, 2=y MEAY (200, 100, 50) D & & (_ #
i), TPRPAKEL, D TNR B 70% %A 5. Lizhio
T, 2= M (200, 100, 50) 23N— K7 =7 b B A Gl
Wb HELUETHDELERD.

4.2 BHEFEEOLRER

BEFFR IR T 5. HiRT 201, BEFEIZH LD
CEB#ERDOS S, TPR Z2HRA(LLZ ETTNRZ2TE S
I REL UG (hiE 3 8, == %k (200, 100,
50)) £9°%. XHk [6] 1%, Random Forest & W7 FIET
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