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BE HHE=

EH, ENANEFREAARMESIRE T Stuxnet ERMTETFARREIERES KRS
SIMATIC WinCC HHTH S, BN “BIURTE". B L) WME", FEEN “BHR
Has " “T2hiER”,

Stuxnet #FHL (fFK “FRI ", “XT") F£5F 7 ATFIREER . BN T MRt R4
& 4 ANRE, HPA 3 A2 E B, AT AE s A B 254, E
BB NRAERRRAE, RO RS R BRG] A WinCC R &1 2 M
T, X HIFRBIRANER L o B R — A EARBIA DLt 5 b Tlb At St % A . $E 38
ARG, HAT2ERCA 2 45000 NP2 iZi6 dUg e, Horb 60%) 52 F BT
PHIEEA . PHIIEUN Caemiil iz B AR AR % b IE 21 Stuxnet fif UK

ZRERET 7 H 15 HAZRF] Stuxnet i B 58 —ANAEM, (EH BRI 40T, K
A 7 oy BT s R BV, IR RS ER . B EAIRE A, ZREE Rk 13 4
AR 600 ZANANRING A A SEAR
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528 HrHBETASH

2.1 BITHE

Stuxnet I HU7E R F#AE R G o] DLSTE 21T

Windows 2000. Windows Server 2000
Windows XP. Windows Server 2003
Windows Vista

Windows 7. Windows Server 2008

MR CIZ/TTETE Windows NT RAIEAIE RS, RIZEH.

P A RS

SIMATIC WinCC 7.0
SIMATIC WinCC 6.2

(B ANHERR FAt AR A ) WinCC 20k 1 mT RE

2.2 BHITAHA

FEABEGE A, SR s TR A 1 s

FEASE S PN AR RGEA, LIRS Windows 9X/ME, mtELIBH .

B R RINE— /N E B DLL A, JEE2 AT NERKEAE XA DLL H it AT« N 1 Sk O 25
WA AN, FEAFEACE DLL BB ORI SO, e EEeH LRI AA T, SR JE AR
BUIEH ) DLL hnak k72 .

BARM S, PEARSGHIE —BRNAEasME], 285 Hook ntdll. d11 S 6 S RGERREL:

ZwMapViewOfSection
ZwCreateSection
ZwOpenFile

ZwClose
ZwQueryAttributesFile
ZwQuerySection

N, FEARSBE A B HERE AAF BT ntd1 1. AT #E5R PE K ORI R R, 2R)5 52 0x40
TR — BB S b AU, I BASEER 1A iR B hook

HET , FEAS R AT LAS FAZ 2t () ZwCreateSection 7E P 17 4% 8] W A1l 2 — N7 (1) PE 34,
R EINE Y DLL B DB N A7, )5 LoadLibraryW KRS EL A .
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o CE RS

Hook Ntd119 K%k

BERIDLLINE T 2,

pIlIE AR Ei
mrxcls. sys
FEBOIR BN SCA: {
mrxnet. sys

A

> KdWinCCR L
— P IR
> etk > FTETHLIR S IR
v ]
> RPCIRIA X% 3R

B 1 HAHRBE{TRE
VBJE, FEARBEEE BB NAY DLL s AT, AT4E T 50 30f

%System32%\drivers\mrxcls. sys
%System32%\drivers\mrxnet. sys
%Windir%\inf\oem7A. PNF
%Windir%\inf\mdmeric3. PNF
%Windir%\inf\mdmcpq3. PNF
%Windir%\inf\oem6C. PNF

HA G WA IKEFET mrxels. sys Fl mrxnet. sys, 4 B4 %44 9 MRXCLS 11 MRXNET
IR GRS SEILIFHLE A 31 X ARSI RE & T Rootkit HiAR, J-M A TH+%4 .

mrxcls. sys AR AR EHLF M) WinCC R4, HikTHd. BEAM, BRERS
R B 1% 0 B B 1E B AF 68 7E %Windir%\inf\oem7A. PNF 1 [ — AN H5 He 7 A 5
services. exe. S7tgtopx. exe. CCProjectMgr. exe = NHFEA, JGHEZ WinCC REZiBIT
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TR XF Stuxnet U BB Tk KRG FAHILEE RS

I U RERE

mrxnet. sys B 28 A% U A DR B #5 DL 3 U LAY Ink SCPFAT DLL STHFCIE 2D

loc_11783: ; CODE XREF: sub_11688+6ATj
cmp esi, &

jle short loc_1171D

push L

lea eax, [ebx+esi=x2-8]

push eax

mou eax, offset a_1nk P Gy ||

call sub_114DA
test al, al
jnz short loc 1172F

E 2 IREIFEFFISEIRL Ink 3

2.3 £

Stuxnet #f R BT H AR AZ SIMATIC WinCC . a2 0 T Tl i) R 48 i Fodha =k
EEMEE, BB KA SRR, F 5N IR AT BRSOy TS
Wili, Stuxnet #f HURHUE Ff P BOEATIBE ML, WK 3 Fn.

/W%BWJ%

ATEN RS IRR
hﬂSlO-OGl

_ InkigiA . ) RPCIRH
MS10-046 Q ~ MS08-067
R ClsR
@‘ RP Mz
B SREA MS08-067
AN
AN

N <

3 HANZMERSRA

BARKALIE B . BN e A U A, R IRGETT AR T
IR BIA AR Z% s R RH, S PREETT SRR RPC IZREHATIRI . FTENHLR B2
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W S5 R, SEBLIBR N EALZ 1A A4 feJm 1KiA 222 T WinCC B ML, FIT Bl
1. BRETASHEVTIRIA (MS10-046)

ZAITFAFIA Windows LEMFHTPRGETT AL (FIGN. Ink SCHF) I (9 R GEHLAISREG, {3
RGUMEIGE 12 ) DLL 3O, A& 478 BAKTI S, Windows ££ o tREET5 20
SCAERE, SARIE SO G BT R E T HR R EAR SRR, R A SR R B R 4 T
IR BB BERAE — > DLL SCPFAR . RGUALE INBEX AN DLL SCHF o Bk 3 n] DR IEIXAE — MR
A, AR GUINEFEE 1 DLL 3P, Mg AT 2o (R AR o AREE 5 2 B
ARG EMMAT, EFH AL, BRI A R IR .

Stuxnet Wi R R I FHLF A2 EN /AR % (B 4. — BRI, wii bRy 2cAn
DLL SCAF#5 LRI (&1 500 2R P R AN B BN 2 N BRI 25 P - SEML B AEAT, A
AR, ATTSEBLRTEK “ 3207 Body, BRI RS S0l s X W B RGBT

EiC%R AT
HOU EBX,ReqionB@.186851B30 {G3f5630d-b6bF-11dB-24F2-BBaBCc?1efbBD}
PUSH Region8B.186861A88 storagefivolumeff

HOU EDI,RegionB8.108861A8C Whoh
HOU EBP,RegionB8.108861BCC BsRsasi%s

PUSH Region8B.186861AAR8 storageftvolume #1819 7e50c O
PUSH Region®B.18861A4C storagefiremovablemediaitBa
HOU EBP,Reqion@@.186851BEA A A 4 YT 1)
PUSH RegiondB.18861A18 storagefiremovablemedia#t7&
B4 BEHRUE

Rl B

PUSH Reqgion8B.180861804 copy of shortcut to.lnk

PUSH Reqgion8B.1868618D4 copy of

PUSH ReqgionB@.1885618E8 “wtrd1i1 . tmp

PUSH Reqgion@@.186612064 “wtr4132 .tmp

PUSH ReqgionB@.1885CDAC *

PUSH ReqgionB@.1885618E8 “wtrid141 . tmp

PUSH Reqgion@8.1866192064 “wtr4132 .tmp

PUSH Reqgion®B.1865CD28 global\ywkssucshutdownevent?

PUSH ReqgionB@.1885618E8 “wtr4d141 . tmp

PUSH ReqgionB@.18686192064 “wtr4132 .tmp

5 ENXHEIvE

HULR U B DLL SCHEAMA: “wtrdl32. tmp 1 wtrdl4l. tmp. 5% Hook T

kernel32.d11 Fl ntdl1. d11 ¥ R 515 H s %L
® FindFirstFileW
® FindNextFileW
® FindFirstFileExW
® NtQueryDirectoryFile
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® 7ZwQueryDirectoryFile
SEHIRS U A Ink SCEEAD DLL SCAFRRSH . I, Stuxnet —JLAEH T WIFMHERE (NEZASIK
AP~ HPAS Hook APT) SRSCHLXS U £ 3CHFIIRSR, AEMdmd ReARXMEGH P & nE, B
—EREE R OR B B

2. RPCILEEHATIRIA (MS08-067) HiR TR IR

X 2008 AR B B — MUERIE RGO, BAAF AR, AR, &
R SR L

B9 AT E

PUSH ReqgionB@_108861C74 ncalrpc:[%s]

PUSH ReqgionB@_108861CES ncacn_ip_tcp:%s[%u]
PUSH ReqgionB@_108861C18 ntsucs

MOV EBX,RegionB@._108861CA0 browser

PUSH ReqgionB@_108861D380 ncacn_ip_tcp

PUSH ReqgionB@_1080861D08 ncacn_ip_tcp:%s[%s]
PUSH ReqgionB@_108085C3FnA h

PUSH RegionB@_108085C422 h

PUSH RegionB@_18085C462 h

PUSH ReqgionB@_108685C498 h

PUSH RegionB@_10885C4BE h

PUSH ReqgionB@_108685C5BA h

PUSH Region®B.186861C98 ncacn_np:is[Zypipeii%s]
PUSH ReqgionB@_108861CCH ncacn_ip_tcp:%s

B 6 X%3hRPCBH
BRI E, AR T R GuI R0 RS ORI I RPC 1R, W RE R FE P AT . 78
Windows 2000. Windows XP F1 Windows Server 2003 &%, FIFHX—JwIH, &k nrLl
JH T b 1 X 45 e R B, e Rl DR RIS A TAT R ARES, FF H RIS BRI AR
R b 122 s VI A 0 R R T R A 3 A o

Stuxnet il BN AKX AN SEELCE P9 B SR 11548 (B 6) o FUAX —JRiR, 4o
RBURANGG FERM, B — D AR AT IRFERET B SBR (& 1D, 2R)5 R
Wi BUEARE KA, W AR S 1 ZIRBGR I AR R T7 % .

3. FTENEEREFRERFE (MS10-061)
KRE—ANFHIRA, EKIT Stuxnet iFHA.

Windows T E[1jE G FE /7 3547 & B B B P AR o Boedi 3l DO I R SRS O M (1 T B
TR, RO RIZ BB ER TATENE G2 82 LU L HLAI%Sy s tem32% H sk o AEAI X AN
AT PACL R GEABRAT AR ARRS,  ATT SRS $ A Ll
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FiCEHR ¥

MOU EafX.DUWORD PTR S5:[EBP+C1
MOU ECHK.DWORD PTR 55:[EBP+i8]
MOU DUORD PTR DS:[EBX+41.EAX
MOU DMORD PTR DS:[EBX+81.222—716881681C winsta.exe
MOU DWORD PTR DS:[EBX+C1,.ECH

MOU DWORD PTR DS:[EBX+141,222——718081'77A8
MOU DWORD PTR DE:[EBX+181,.222——7?18016834 wvhemmof “sysnullevnt . mof
MOU DWORD PTR DS:[EBX+1C1.63A
CALL 222——710AB6070

7 FIRITENRRS ImiR

Stuxnet 5 HOF| FH X AN S ILAE A RN R AL 3R . il 7 B, B B AR ENLR
EPA A winsta. exes sysnullevnt. mof. J& 3 & MUK ) —FhFLE S %45 28 (MOF) X4,
et E HARIREL N, BT winsta. exe, i EERH S,

2.4 WHATHN

Stuxnet ¥ HUET AN R BRI T LML AR TS 228 WinCC R4 (&1 8):
®  HKLM\SOFTWARE\SIEMENS\WinCC\Setup
®  HKLM\SOFTWARE\SIEMENS\STEP7

HEX #/iE ASCII

53 00 4F 00 46 00 54 00 57 00 41 00 52 00 45 00(S.0.F.T.W.A.R.E.
SC B0 53 00 49 00 45 00 4D 00 45 00 4E 00 53 00|\.S.I.E.M.E.N.S.
SC B0 57 00 69 00 6E 00 43 00 43 00 5C 60 53 00|\.W.i.n.C.C.\.S.
65 B0 74 00 75 00 70 00 00 00 00 00 53 00 54 00|e.t.u.p..... 5. T
45 00 50 00 37 00 SF 00 56 00 65 00 72 00 73 00|E.P.7._.V.e.r.s.
69 00 6F 00 6E 00 00 00 53 00 4F 00 46 00 54 60|i.o.n...S.0.F.T.
57 B0 41 00 52 00 45 00 5C 00 53 00 49 00 45 00|W.A.R.E.\.S.I.E.
4D B0 45 00 4E 00 53 00 S5C 00 53 00 54 00 45 00| M.E.N.S.\.S.T.E.
5O 00 37 00 00 0O 0O 00 00 00 00 00 53 60 4F 60(P.7......... 5.0.

B8 ZEifliFMk, HETRERE WinCC
—HRBLWinCC &G, miA]HH AR R I B
—J& WinCC RGP AFAE— MBS IRIE, RAF T U5 7 Z0HE 2 1 BRI P 44 fl g,
Stuxnet FJHIX—JRIH 2R V5 M11Z R G SQL FdzFE (K 9).
TJRAE WinCC FTFEAEAM Step? LREH, 7EFTH TRESCHRY, 17A7E DLL Jn#k sRmg L ik
Fea, M SEC—FPRLT “DLL FonakXed:” A 70, B4, Stuxnet T F i Step?

BAEHF ) sTotbxdx. d11, T ISR A [E 4 SCAHE SO sTotbxsx. d11, FEXFIXA SO S H
PR BGHAT — U, MM SE IR — 26253 . R EL Hook .
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HARFE
declare Bt varchar{4888), Be int, Bf int if exists {select text from dbo
declare Bt varchar{4888), Be int, @F int if exists (select * from dbo.sy:
use master
-mdFf
select name from master..sysdatabases where filename like n'%s'
-mdFf
-1df
exec master..sp_attach_db 'wincc sur’,n'%s',n'%s”
exec master..sp _detach _db ‘wincc sur’
use wincc_swvr
exec master..sp _detach _db 'wincc swr'
-mdFf
1df
{{select top 1 1 from mcpureadvarpercon)="1'}) —--cc-sp
3
a
-mdFf
-mdFf
vector<t> too long
2usxcder
winccconnect
master
swwince
sqloledb
provider="%s"' ;data source=%s;initial catalog='%s";user id='%s’;passwords=

9 i WinCC RIBUREE
2.5 HEARSIFRIRTAE R R
AL R LR, (AR, BRSO X R

B 10 P FEAHIRIEA 2 Fhl g

X BRAE AR 8 L RPC I 5l AT B R 55 IR A% 48 HOFEAS, 02 exe SCIF, 'BEAEH QL. stud
TR IEAL, 44 “kernel32. d11. aslr. <BEHLEF>. d117 .

XU SAEREIIREAR, 4 ARG BREE T XSO il 0T, gk wird141. tmp XA,
Ja & INE— 4N “shell32.d11. aslr. <FEALELT>. d117 BORLER, SXAMBEHOE 5 — A
“wtr4132. tmp INECN “kernel32. d11. aslr. <BENLELT>. d117 .

Btk “kernel32. d11. aslr. <BEHLELT>. d117 ¥ B G SR RIS EME, BRHT 22
AN BRHOR 76 AT R ACRS 1 EZE T Re s EHBUE T, 8T BT A RS, BTN
(T AR LR AE

Hrr, 5516 S 3 REH TATAARM S, SR IESR S 201 1 mrxcls. sys Fgi S
242 ) mrxnet. sys BANIRBIFEST, LAJZ 4 4~ pnf SUHFS
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‘ exeFEAS ‘ ‘ * Ink ‘
v

| ~wtrd141.tmp |

v
\ shell32.dll.aslr \

v

‘ ~wtr4132.tmp ‘

v
Stub ™7 i}
kernel32.dll.aslr
[

#4 . #18MisEH &

A,

[ was ek A% | | mousstea | #22 MS08 007
| 282 mometsys | 208 s7otoxddll| | 240k | o 221RPCICE
| 201 mrxcls.sys 241~wtralaltmp| v 222 4TEDSCHE
| oem7apnf | o ~wtrd132.mp | 250 BRI
| oemécpnf |

~+ mdmepa3.pnf

~+ mdmeric3.pnf

B 10 BEARSCHATERRR
%17 5 3 H R EH T2l WinCC R GERIEE NI, BRI sTotbxdx. d11.
5519 5 5 H ok B 57 5 R AR DT sUBAT IR IR AT 4% . BRIE A Ink SUHFRIBANY
J& 4R tmp [ DLL S0
5 22 5 3 H R U5 TR RPC IRIRAT ELIR &5 Uil b AT 4% . SR S rh, BEI
%5 221 ST RPC Biidi s g5 222 WSO F THHT BRI Meike s 95 250 S T42
L
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— iy AT\
F3E MBRAEESZR2EIN
3.1 #{MAARK T

PO FL R IR e F A5 T RO T5 58, SRR L DB S o TR RS FRAT T 0 M 45

E RN NTE Ry T
1. fEAMERERTARTF LR Stuxnet iF &
ERRCIENpA YOF
1. fEHZR Atool HH TR, 2R ARG HSCHEAZ winlogon. exe HIFTH
Isass. exe #HfE;
2. SRATHMER T AR A SO
® %System32%\drivers\mrxcls. sys
® %System32%\drivers\mrxnet. sys
® %Windir%\inf\oem7A. PNF
® %Windir%\inf\mdmeric3. PNF
® %Windir%\inf\mdmcpg3. PNF
® %Windir%\inf\oem6C. PNF
3. MHERTR ZUE MR T
® HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Services\MRxCls
® HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Services\MRxNET
2. REFHARAKRGAHT
LRI BEI T FIAKN T A
® RPCZFEHATIRI (MS08-067)
® PREETTASLAAEN TR (MS10-046)
® ITEINUA SREF ARSI (MS10-061)
BeAh, R EVERIEA — AR IR TR (BoP) Jikl, ARG b 5 AL 55—
AR P F XX PRI B A DL OR S R
3. REHMHT
LRV T RATH) WinCC REUL AN T, D Edthl W=
3.2 BEREW

BEIR B FA N 7 A ]
1. EERYERREES 0% R, IR ARZEA AT
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2. BHMBMGRS, B LIAEH RS, WA TR L.

BRI, FRATX A RER IR 2 R 51 22 4 g i

® JmsEEENL OCHEN M END 1224 livE, M2 YEERE = AT ALt 2 L 5
BAERGAN T, LTS 2 A N
LRGP A, O RORE PR AG Kh, JF L R RO P
LA 2 AR, A ARG TSR, B BRER T P AR ) 2 A I, R

BB AL IR R A
o - IbhnsRdk NI A v, SCHEM MRS et R ENL AR ER
0 2% ik 55 S 11 5

JITA A TR 2% i 55 220 A J P 55 11 RBRAIA 11 45
®  NsEXI W RSBk B A A B, KPS A shihRe, A RS
RISERATIR S, AR sh & @ m s e, (AU fma iR TR,
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BT WEFHRER
HELLLER 4o, Bt ALV A 00 BRI, (BRI

41 EHEHEINV RS

Stuxnet UG Bt H AR B4R PE T2 ] SIMATIC WinCC £ %t X2 ¥¥iRES
WALIEH] (SCADAY RGE, # M TMER. V%, BJ). s, KR LI, Al
T AT, 4l FE SRR LA EI84T T Windows P&, WHEE L SRR T
PR

—RBEOL T i A P A AR T AR RS B R . Moty H AR R . R
5 WWEIAAF, 2 HABEAETREN 2 E, WAGZRIE AT il 2 ZEE B N R 4.,
B AEFZYR KL AR, AR S S P Re i . X R W B iR i o0 W f 2
— Uk ORI

4.2 MHZANZEHIFA

Stuxnet # SUF|H T I CEAE RGN R -

1. RPC iZAEHATIR (MS08-067)

2. BT XS AENT IR (MS10-046)

3. ITEINLE 6 FP RS IR (MS10-061)

4. RN — AT R IR
JG ZANIRIAAGRAE Stuxnet XA H, R EIEMZE IR . Wtk KRB AL H 2 f % 0
Wi, FHAZ W,

XA IR R Pk . AIE AL T SORE . PRI R HE T MR ER . L
WIS E Sh B h 1) U 5978 B4 48 R 7 A B A B A PR BIUIR T st fef P e s VR s
U AL H%.

T J7 I, FERRIREIREA S, A0 U E #0254 3 H . XEWE £
3 A4, ERFHIRFM OB E TR HED 7 A0 KR, A& R
Ko IR B HIRIAAMEE, A e

4.3 ERAARIBFEH

Stuxnet fEIZAT )&, FEBN NSRBI ST
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® %System32%\drivers\mrxcls. sys

® %System32%\drivers\mrxnet. sys

XPAEBNSAFHE ] T RealTek MK 7244 (& 11) DURBER BRI AR HAl,
R4 AU A, Tk B LRIRIE, (HH BTN R i K2 E ST
HFIE ATHAT AR B A ET 24, PRI T R«

X

= =6 .
HFEEER |
b R S T
EEARE G
k= IRealtek Semiconductor Corp
B, TP - [FaIm
E2htiE: [ 2010 & 1 B 25 B 224514
L EHERW
2lF
BB AME: b B AR
VeriSign Tim... ~o]M 2010518250 2. ..
FHEE @)
HRE

E 11 Stuxnet FRNBFER

4.4 WHHKEEE B s

WIS m AR Mgt 7 A4y, FEIEGE Stuxnet WG ENLA & 25%, #9 AT
f), XLk 60%.

WinCC # B2 A F T2 st E B et b . 9 A 27 B, B E S8 A 4 S s iz
(58— PRtz sl At R DAl BB 8 T, 2 R T A 8 TR
IERIEAT. 1 Stuxnet 5T 3 H, BB 7 AAKMBIRK, SX—iFRIAETE. Fi,
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