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Abstract: In a large microservice system, there usually exist many services with complex dependencies among them. A failure in one
component may propagate widely and cause large-scale service anomalies. To ensure system quality, it is critical to effectively identify
abnormalities and locate root causes. Invocation-chain analysis is a commonly used method for service performance modeling and anomaly
detection. Existing techniques are mostly data-driven, facing many challenges of big data analysis such as diversified chain structures, a
vast number of instances, and imbalanced datasets that many structures have only a small number of samples. In counter to the problems,

the study proposes a model-based approach which builds high-level abstractions of method invocation models based on control-flow
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analysis. The instances of various invocation-chain structures are clustered into various method invocation models, which can greatly
reduce the size of chain structures. Performance models are built for the method invocation models, and thresholds are defined based on
the predicted execution time derived from the performance model. Outliers in the trace logs are thus identified as candidates of anomalies.
Experiments were exercised on real industry logs from Baidu PhoenixNest Ads system. A one-day log with over 1.7 billion records was
selected. The experiment results show that, compared with pure data-driven sequence analysis methods, the proposed model-based approach
can greatly reduce the size of invocation-chain structures while effectively analyzing and detecting microservice performance anomalies and
root causes.

Key words: microservice system; performance anomaly detection; root cause analysis; invocation chain; control flow analysis
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Jj=1
Bt () — ol 7 ¥ R R A R AR BEAS S5, & R T |l AN Bdl e(M) R e(MY) SRAS, BL b Ko Ty(M), ¢ Fon
T(M,M,), & FRnZJE AR N2 k AN &, my h 5 k AN 5% M, I8, A
fk =b+ my Xc ®)
FFd/N I n AN BT RIS, RS A (9) B IR/ MER b F1 ¢ fIAA:

f=) brme-§) ©)
k=1
BN LIRS AR, AR SCRMBEOR . SR IMNEAEC R e/ ik I 4E— BIG M, AA7Efr sk s, B U A gr

SE YU RIS, 3K ek SR A Ja SRS H T F P i,
BT bk BK, AT DASKAT SRR HIRE R VAN ) T(M) 1 T(M,M,) BIE, F T(M M) AE 0 ZRIEES AT
S5, WA AT (5), WHEW R 2P 5 Ik i iE MR Py, A
m; N

N
To(M) = t(M) = 3 > (M) = " (m x T(M, M) (10)

i=1 j=1 i=1

LA SR Ty(M) PR R SR, 36 T4 () WHAERE LB Py, T & B
N
¢ = To(M)+ ) (m; X T(M, M) (1)
i=1

TV R PSSR, [ VR T AR AL 00 SE 9] vh 1 D7 5 P REOAN ] 2, BT AN [R] S0 V1 S AR bl 2 26
SRS A SRR LI R E R WA BE o WA BB N 2. 7ESEhR N A, 1B 4k N B2 AT DIAR G 2
B DUEAT A TR, 225 5 A I 4 TR A 1o S By o, MUUAH AR =1 & B, 75 MUIAH ks & BRAH, LAds 2188 4 1 330R.
333 MBS H0T

EEXT T o SR 22 SO DA R vk i A T RS SR R i 3 S5 (B S R s OB T 52 1 P s
), A (4) e

E=1(M)~ i i (M) (12)

=1 j=1
THSEAIIRSLBI R & IIE E, I LU AR A JETUIIME, BIAERE 2 T7 i) TR Py, AN HERBUR 1 {my m, ..,
my} T, AT & R :
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&=£ (13)
EIXSEI 50T, R — 7 v F A2y sie ) B A 8w 1 — 350k, o] DLSE TN R) sl ok LI (8 € RbritE 2 o, Bk
T 30 TR B VR R B €, B e = 30/ & . AESLBRA A, [RASE AT DA TR0 R o 2 1 24 1 (..

4 LWRERI

4.1 BURENE

B IR 25 B A () R, KA 45 2R e 1V e A T 9 R A 4, O T A 22 i AR 25 AT S e 2 SEE T DS B
BElf ) {8, SCHR [29] FFR T 44 TrainTicket IR FEUENRR R 40, & B2 Fh R, IR I0sAl I 1 1 FH 8% H
&, PR AU T — MR MRS U R L. SR [3] T AATERAE T 22 A Tk A5 v (1 gAY gt 2 491
FAE TrainTicket &4 H AT R IUFIHFFT. AKX ESMENR R ARSI Z M 5w, (HILRE L IRE (4 40 Ml
545 B0 SRS TA AN B R (£ 2 000 MMUIR S5 ) S KA 55 2R S8 I RE 1S, A LABSEAULEL FH o e R sz PR A7 0,
DRI R 2 A% ZR 0 1 F RS H A I L A 2 3L

RET 2% R G5 A K BRI 5 RGA LA FLRe IR PE, BT RGO B (0 35 2845 B A
A, Ay TR G B R SR B T D B 1] 43 L TR A 1 2 A 0T B, X 5 B0 SR AT 1 U P B 4 W S 2 %, BRI ) 3
P PRV 1) S5 A0 B LA 9 {8

AL HER A HERET 5% RR, AL EEILT Java BF IR, (R T <77k (Method) 115E X,
FHH M C SR RGN, 1T LIAC s AR SRIAT I 5AH L 08 S $UT (5 5, e ki R RS 4. H ao
RGN HF A HE 04 H &S, QI BRACHE BERIFENT H A0 AT KA 2 L 1. Dapper J & B BAF 7T & B, BY
FEARMR A RAE R (1/1000) 1R BEME AL 78 1 AR S FF, HUAR G0t RS FE IR RAT R BT EL B R KU H A&
SEHHTRAE, fF H R H AR RSB AR A LA L EAL 4. ASCER RGO SRR FE R (0 1 &5 24 1)
N7 22 4V 8% H B I EITEFT.
4.2 FREMERGABAERRE

ASCAFES 2.1 AT A T VRGO P E, R 17 122 4 Al e H AR HE 200 22 0 R R I BE S 4. R BE
HEIR LI H AR — IO 53 5, AR SO Je 3810453 5ot 1 F BE HEAT W1 AR VA, K AT 4h 7 040 7] 1 i 4 g 32
—AMMEA AT T, e S5 R 2 10 10 MESBINER 2 Fis. Tl RE B & BUSHE B, AT T 7
PRI H iy TN

® 2 AFLEECERT 10 R RS A Foh R

LY/ I RER AN e W NEET e o | S A R B 2 11 A2 B A AR
Al 553049 ZRpITEES A
A2 428288 LR ITEES A
A3 302744 LRI ER A
A4 155010 ZRITEES A
A5 146705 LR ITEES A
A6 69381 ZMINEESWMH+Z 53
A7 59280 ZMEES A
A8 45383 ZMEES A
A9 33758 ZMEES A
A10 31350 ZMINEESHH+Z 03

SRIGAE ISR 3.1 W7 AT 77 2 R 4, K 200 22 7 R0l FH BE S5 K3l 5k 6 000 22 77725 1 FH ALY,
N R IR BRARR 3 A RS 0 F8) B2 2% 2. AR SC LS A et 22 IR S0, B 2 v DL A1 2 5 VA R T B SR 5 o,
IINT TR PR S 5 (R S B 85 R, W LUREZSEBIIK) 55 07 2 FiAS [F) S5 A6 A5 04 22 P i RTRERY, W3k 3 o,
e e o 0 s i S 4R 7 i
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R3O PEAIBRAE ER

LELEEE S JiIEbRIR D5 AR A SIH(A)
c1 (41(B), 0, {}) 25373608
2 (41(B), 0, {}) 46262902
) 3 (A1(B), 0, {}) 7244179
A C4 (A1(B), 0, {}) 2780820
B (41,0, {}) 2456
Al 0,0, {}) 102326
(41,1, {C1}) 9710
(41,1, {C2}) 37999
(41,1, {C3}) 379
(41,1, {C4}) 1718
(41,2, {C1, C2}) 50099
(41,2, {C1, C3}) 2893
(41,2, {C1, C4}) 25271
PaRr iy =Rl )il B (41,2, {C2,C3}) 3055
(41,2, {C2, C4}) 114080
(41, 2, {C3, C4}) 0
(41, 3, {C1, C2, C3}) 54134
(41, 3, {C1, C2, C4}) 150314
(41, 3, {C1, C3, C4}) 4762
(41, 3, {C2, C3, C4}) 7395
(41, 4, {C1, C2, C3, C4}) 181697
LAl Al 0,1, {B}) 645962

3 LRI R (PR ILARSCES 2.2 9% X T IEHHTIAE, B T & 0Tk T i AR, g T
BT RN fse B o Py = (41, 2, {C3, C4Y) ANAELESAI E .

2 [ BN 45 2% PR ) B FH P 33 SR B /0, 1k BB R A IR R B AR, 17 M 25 A1 B 1) 13 5 2 A e B
S, RUAS SR H R 15 I8 18 I3 3 /0N Py 50l 1 Ay A I 5 it 4, JEC At i BB i Ay S B A 4R i T 3 /1
R ARG 0 50 R LT B2 4% H s, 0 LA SR bR -0 TR sl % e AR ST R T A AT 7 VA SR AR R 0
TRV BB S RTINS B B o7, DR b 1 S 28 SR R AT i R S G 4
43 FAEESRARAER
43.1 AR ITVETE AL PR 1 s e 5 R

ACLAR 2 L AL BUAH R BE A A B SO G AT SERR A AT, B1R 3 T AN, DA E S R AR R AR A
C2 JiEM S B = B2 TAURH C1. C3. C4 msipildia, HEd N Thrd R GE 3 289 rPAE AN il i,
oL 48 A 5y e s A Uk SR DR LU I C2 7 2 B S48 Ay 481, e s T A 8 P — ol 5 2 N RO A5 R, 808 () b
T AN EE BN 6 B, JACE I {E e=2.

6 TFHEA 3283 ANHH A, MK ARVE FIRE S B 4 25, iR BN 4 FioR.

ACHET FIRG R, e .

(1) B 6 H s 4> Bl AR FRAB BT 0, YiBAXE B4 LI 5, & (M SE i 5 AR SO TRINME AR X e, BIAR
SCIR AR ¥k i L SEE s A7 400

(2) T SEEe B A 20 VB VE, 7R dEBORAS I B A rh # n] ReAE R D S MR RE S B, 7RI 6 TRTI L HUE T
KT 0 It

(3) M T A SCRF B HAR bR, i T R WSk BRAil 45 5L, BT LB TR I SORE AR L A8, BRI I SRE AR LG 51
ZEPRAR K, Dy it S S — REAKS WIS B0 T PE, AR S vk S0 0E SOREAR (RS I 45 21, B FE R . Al FL-
score. # 4 MGV B Ui IR Sy xSk Jy vk 7 52 U FH SIS 401 TR ARSI A8 2R R 4
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W 12 < BREEIEH BRI E ¥
5 10 < FE S AL 5 0
g < SR HAE R I 3
B o BRTE TE A (R 539
Py :

E 4

® 2 .

U]t 0 Matdy

0 50 100 150 200 250 300 350
FI5E C2 W REL (0
K6 Ry iR S S e 45 2R I

4 PRITIRE M SR G RS R

ARE R KA 1E 5 K oy S FHfR (%) AEIEK (%) F1-score
IEFEAR 3210 2 99.88 99.94 0.999 1
UILEZN 4 67 97.10 94.37 0.957 1

432 ZRUrEEZ AR S A R
5 3 /NIRRT I EE A h, D7 S I SR I 10 3, 6T S B REAT bR AR K R DRI A SO IX e
B P BRI 1 7 A BEAT N AR AN S5, 45 Rl 7 .

v FRVEIE 3 FLA N 3
s Bk S A ELRI 5
by Bk S AR T3
Bk IR A 4
8 s

& 10

s

3

0 a PY PN ‘ ,
0 200 400 600 800 1000
KT IR T IREL ()

K7 ks S s gl A i 4 R
7R AR G Bk 5 PR,

RS ZMOUPEER RS SE R R

bR Fr A 1E H For I oy S5 FEHR (%) AEIR (%) Fl-score
IEFEA 9732 4 99.85 99.96 0.999 0
FREA 15 249 98.42 94.32 0.963 2

AT 2T U0 4 2R S A AT A 1R 22, (H B0 I 3E T A SCR AL 25 3 = (M B4R /> 45141, Multimodal
LSTM M 43 55 HCAE T I8 FH R 45 4 (SRBRAR) 1) S B RO, AR T K TR IR 45 R G i S bk S S C R S S i &
AR HE, I H G, A SCR IR 2 RIS ik se b, > IR RSl 58 3R A R A, LR
SRR EINEARZ 1, R IE G HAE NG BRI SR o TR A SO S A T AT % L, AR SCREEL
H AT 3 A 7 E AT 925

M) FTE—

ANZE ETTIR TR R, S TR iR SE 0 16 30 A K ik M BAT I TR B VB IE A8 430, TH 3 @A 42
W SR G TP I B T vES B YA u FIARUEZ o, XHF—MEREIE x,, By, — 1 = 30 BIEPE 7.

Q) IE=

DASCHR [25] (1 Be 57 88 A 77 VAT 6T B SIE B, 4 AR B2 1 D R 55 AL R A D A SO ) T ik, R T 1%
WA T B J5 S EAT 5 18] 77 BT SR, I F TRl
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CE S

BT AR BESTR ) 30 K- 0 R P BE S5 ) (BRALTE 107 10 S 1 D5 5 A IR 80 AR TR] R S5 AT A8,
VL B IR IAT I R 3E g AP HEZE o 61— MR IIAEL x;, MRS EIYE v 5 A [R) 10 8 P 6 Ay Bkt I 2
B, Kl — | = 30 IEAIE R 51

3 P SR SERR A RN 6 .

*6 3MITEMRMERGHER
UESIE PRty I TE Rl A 5 pRES Rl R (%) Al (%) Fl-score

S IEFEA 9735 1 N/A 98.77 99.99 0.993 8
BFEA 121 143 N/A 99.31 54.17 0.701 0

S IEFEA 8892 844 N/A 98.93 91.33 0.949 8
HREA 96 168 N/A 16.60 63.64 0.263 3

i TEFEA 4836 74 4 826 99.20 49.67 0.662 0
B HFEA 39 48 177 4.39 85.23 0.083 5

W4k 6 P, ASCe k.

(1) 77 % BARA BB ) 3 IR AR, (HAAREAR A IR A 54.17%, S5ASCTTER) 94.32% MIZEARK HARE:
A Fl-score {H 4 0.7010, HLASCT7 141 0.963 2 AR 2 . XM 7 15807 25 AT AT LI 22 57, AR ST IS
RJHEAT 7 5 4, M LSOO, KA Gl 55 2R G S % AR FH DR 481, A SCSIZB0 50t v A A 2L, ke 7 Joms.

7 JPEESR AR 4S5 R R

S g BT AE A P BHATHI ] (ms) PRk g
1 ALB(C1') 5973 S
2 A1(B(C1'%) 6078 IEH

LA an, ERSz i T 5 CLIRIREES S B AT IN TA). 26 7 Sedl 1 7 B 34T I 8] B sz 2 o
Ko, 2 A, T RAT I ) BB [ S 2 s I A X A e KB IR 45 R e Pl i e, S 7 56— BL A H
AT I TR EAT UMW, 64K 45 H AT 58, BT ARl &5 SRA Y.

(2) B E R OREARRIRETER . A RIEA Fl-score #LLAHR, 55 A vEZE AR K. SCHR [25] 761045 PE A g
RIS I 5 R4 VA 47 2% LB e 45 9T A R P, AN R 25 (XD AT B 10 3 270 SR TR FEE 2 30 D v AT S RSN, 1hy 1
FF 7 i OB AN S FH IS T8 3 R 10, T A2 Eh 52 P 3 SR 5 TR 1, RT3k 84N 2% 18 SE2 o 1 P ok et ) s AR
AR M CAEX A R A R R

(3) J7 RN G5 S, < TEIAR I I AR 4 vh AT 145 4, LB 2 (5,003 AN). H RE
TR HH T P U P B 2 W 5 A g S i A, R ST 2 SR T SRS A S R0 3 P 2R, LA TR A 38 5 R S
JIVEATAEZEBE. Y AR, T L A R P 45 4 (4 R RIS 7 v Skt by T A Al A vl DA 25 T AT 5
B AL R S AR /D, DRk 5 S P I vl RO Lo 2 3 vk, ok LIS B4 F A D 2 2.

(4) ASCOTIAE R, 7853 o080 1 O 0 P RO, K 7 VR 8 T EAR TR R RE AT 0, B TR &
RIS, HE 0 R R 5 LA D Y A AR (R TR AR AR, Tk [Tl v R AR A T AR AR
T, AR T 5 TEARAT IO 25 3% S AR SE Bk A TR, DRI [R]— J 325 P A28 w () S 481 EL AT 230 (R 2, AR
R85 A
44 HpEX

AR 356 7R T A R AR R A AR S ) S 80T S 5 VR [, 1SS UE T AR SO R T AT R AR AR RS
A 2. AR R 22 23 SR A — NS48, BRER 2 P DL A6 R dh 7 VA M TSR &, SR B A SO ioxk HoA g
SRR IR 46 1022 73 3 PR A = 24T 3, W&l 8 fTom.
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A6 [ 46 | A6
[D1] [D1] [D2] p1] [p2] [D3
@ @ 3

B8 253 ST F S P B 454

3 P VA PR R A AR R A A

(1) P4s=(0, 1, {D1})

(2) P4s=(0,2, {D1, D2})

(3) P4s=(0, 3, {D1, D2, D3})

AR SET 30 SR BV R B R R A e 23 Sl o B VAT AR AL S B e A6 R 7 VESAT I ISR
HABTTHS & B E RIFRIETE 0, W e=30 /&

BT R 7 A 3 A AR, o, (1) 3K 20725 ANSER, KL 151 AN SRR SEE, S L
0.73%; #5x0 (2) 2L 21826 A4l AL 772 AN S, e G 3.54%; BESX (3) JLk 4 852 AN S, Al 49
AT, L 1.01%. 2N AW, BARRRIN 25 SR v S5 o LA IR 8 22001, (EAR I 45 BREE AR5 & SE B A .

45 REREEMN

ASCAERT I J5 2 R I HERR T 7 53206 ST ¥ A M, TRITTIT o A2 - 7 VA 1 B PR AR I & TR 2 AR ST g, A
S5 RRIR T VESAT IR R Rk, o A0 VA SR U A L 1) B AT sl 7 7 Yk 1 I 8 R e, AT B 4k
R AR R I IR 55 28 B0 1 FH g s ] BE P AR HE A JE A, AR SO HE BN I B 5 1 O 19X 48 44 1 — 358 43, AR SC LA
8 P (3) I—ALSEBIHEAT 23 BT, WiEE 8 FivR.

8 Loy IR A S R R R

SEGIG S AGHITIIT (ms)  DIPATIS ] (ms)  D2HATINT (ms)  D3PATHII] (ms)  HARTFHY (ms) A6kl 554
1 9282 9043 204 17 18 W
2 595 50 101 5 439 W

W 8 Fiow, Sl 1 R 46 IMHAT I RGE R T 9 282 ms, 1M 524 2 FF 46 [T I 18] AT 595 ms, {HA L 5k
HLKe A8 1RSI A LE K, S 2 R A S SR R TR R T EPATIN TS, S 1 46 (AT R A 18 ms,
T SE 2 vh AR T 439 ms. 2850 KIS 1 p7 073k D1 RISAAT IR IE) o] BE SR, TT0AS SO 1 J7 v A 45 S 1)
M PE, B TR AT ISR, KR R e A AE D1 s S S AR TS 2 (AR INAE UL L 46 ik E &
PAT BT 1R I P 4

SRIT, 5 R0 I I AN HERR 37 5 33T I ) (R 520, AR 46 5 105 B A A T I [m) 3047 BRI AG I, W sizfs) 1 #A ]
REABCH A A i, TS 2 DU) R B4 A o DA 1S, AT F A A = 2 ) .

(1) 24 i S 2 L5 Ry T, S AR I 45 SR A HE AR .

(2) WREHESE 1 Hh A6 JPiERILT vk DL #AIE R S, MELAAIE AR AL

A 23 BT 58 B A S vk ] A 230K 00 0 2 A7 1 SR PAA T R 1) S vk, AR S B A8 M5 VB AR I A s o
W, DAE S I M AT 5 S50 AT, ARAR SO0 4t RS 5 R0 I 452 3 7 i, T T — BT Tl Py PR A 5 SR A
HE—B A 8T, AT A AU B 0] P 1 B8 5 (IR 25 S L3, AT KK B N R IS 7 B v AR
AT 8 2 5 .

4.6 1T it
4.6.1  HAAEIUAL IR K briE

RIS 2R 45 TF 5 3847 It Al i 2 A /0 Bt e DRI i I AS R Is] 452 il DR S SO VE PR RE R 30 K ID 45 R G5 10 L
W R A SC AT R AN T B R A A A P 0 R (L, B e B R, (H Y e T R R AR I
I ) B S AR A 4R
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X R RIS S S AR — T AR IS e b 7 1 1 4 ¥ 2 AR SCAE B0 AR RS A SR IR N T 50 8 i
BEATRRVE, ARIE S RUO T8 4E N B3R Ze 90 AR W, T D M4 F TS 36 0, (R LR O/ 11 20 P ERf, JCIER T
Kb A T B R W S BT PO AEL, A O 22 P RE 20 & 0™ A 5. Ak, Iy bRl s HERA R A K A AR
FEARLINGE TT L.

WA SO AR, JF B AR A, 2 — PRI B LS 2 20, X OORAT L TR RAS. (EAE 5 3 1)
SE I, FRATTHE LU S AR s £ 100 2 2 RUERf & SR, It T 2N T2 5 B B (A AR AN B 48 B
KA, Iz /N TARTE KB A (1A
4.62 WMEHMIEI T

AR AR W BRI SL BSOS EL, IR S 50M T 2 P07 I3 R SEA 1) 52 er . A
WIFF P REASAEAE SR P R R iR I S, 5 AN AE, R T 5K (5) B ZREIGE 22802 — Ml dr Ty
%, BARUG HORIEA BN S EIO R, RS € F7K T Al AN H.

A RAUEA SCIA S TR A Rk, LU RF AT S Se ), R 3 sh ik IR Py = (41, 1, {C1}) 5K
GG, FERA & BRI 9 B,

12 000 12 000
10000} 10000 |
£ 8000} £ 8000}
N M
T 6000 6000 |
e =
= 4000} = 4000 F
i 2000 | = ool
0 1 1 1 () 1 1 1
0 100 200 300 0 100 200 300
FI7iE C1 R B (R T C1R B ()

Ko Sepila R R E

Bl 9 b, BARARRORSE G 1 U5k C1 IS KL (CRAL: IR0, AR KRS Tr ik B B 1 U5 i4hAT I T 4
(K HARTFA ECRA7: ms). Ao P R (0 s s R St 48 v (K S0 e A P o € il 00 BRI R 2R, 451K
AR S T R KBS & P38, B (LR N AR ST 0ns | A i B S 30 5 15 281 (1 TN L2k

Wk 9 Fror, A RBCRZIAE 200 LA IR, A SO 4065 79 21 (1 EL AL A RE TN SR O 4 1 FH A K 2
—ERESE, m T SRR D, AL BRI DL, T DAAE 5 R B b R A i . {EI AN B S s FoUl A A6t
BOR, AT 7y SRR TR I 45 R e .

5 BERT—EMREE

‘‘‘‘‘

SV, TN DA 1 RS G 7 i th Bkl A ST MK B ok 35 R GE A TR = AT WL, 6 563 T J7 i )
PSR ZR, LAWY & K Ky st 32 0 P -2 0 U B B0 0BT, K RS R P et 5 /b i RS, ik
PRI RE O B 7 i AAT HOME 55 32 SN PR RERS D05 SR 4 H 1120 9 PSS 5 R (KB T IR 1) 2 A R, ) 25 ik
VPR, LABR 15 0 AT I RIS R AU T 50 B AR U SRR REG 0, AT A7 2808 00 53 R URURI AR DAL S0 E
WY, ASSCTT L RENS IO TR 95 2/ 48 mh S0 (R R, R KRR P B G b il 5 DA 20 B0 32 PRS2, Ko 77
et M3 A (K8 L B R A, AT et 3 B ARG R, JF REAT ORI A 5E (235 SR AT 1L PP R 95 7 i K PR e S

ARSTTEA LI NERAEZBE AT (K #1 F5E, $ili 52 20 m 1 8 L 0P D BEATDGS I 8 et J2 T 307, AR R I A
YUK A 1K) 7592 T AR E O 9K (1 77 i3t 2B AT i 4, $ETH IG5 PERE S 0 I P AN R I BE ). AL TAR 128 2
THARARMIZ T 007, SRIUAESEBR R b AR e v A5 VF 22 )™ IR A Bk, 1 () A b 35 b BRagt A 0ol O
eyt A P e e R PR e 00 I 451 o DRALEAGT I 804 L Xk S A 45 R o BROTEAT 280 2R 45 20 M LAHE A
U 55 AN 5545, IR AR AT — 2P TARIS: 5 1),
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