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Transparent Request Tracing and Sampling Method for Java-based Microservice System

HUANG Zi-Cheng, CHEN Peng-Fei, YU Guang-Ba, CHEN Hong-Yang
(School of Computer Science and Engineering, SUN Yat-Sen University, Guangzhou 510006, China)

Abstract: Microservice is becoming the mainstream architecture of the cloud-based software systems because of its agile development and
rapid deployment. However, the structure of a microservice system is complex, it often has hundred of service instances. Moreover, the
call relationship between services is extremely complex. When an anomaly occurs in the microservice system, it is difficult to locate the
root causes of the anomaly. The end-to-end request tracing method becomes the standard configuration of a microservice system to solve
this problem. However, current methods of distributed request tracing are intrusive to applications and heavily rely on the developers’
expertise in request tracing. Besides, it is unable to start or stop the tracing functionality at runtime. These defects not only increase the
burden of developers but also restrict the adoption of distributed request tracing technique in practice. This study designs and implements a
transparent request tracing system named Trace++, which can generate tracing code automatically and inject the generated code into the
running application by using dynamic code instrumentation technology. Trace++ is low intrusive to programs, transparent to developers,

and can start or stop the tracing functionality flexibly. In addition, the adaptive sampling method of Trace++ effectively reduces the cost
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of request tracing. The results of the experiments conducted on TrainTicket, a microservice system, show that Tracet+ can discover the
dependencies between services accurately and its performance cost is close to the source code instrumentation method when it starts
request tracing. When the request tracing functionality is stopped, Trace++ incurs no performance cost. Moreover, the adaptive sampling
method can preserve the representative trace data while 89.4% of trace data are reduced.

Key words: request tracing; dynamic instrumentation; sampling; microservice; cloud computing
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2 Tracet++i%it/BIE

Trace++HF¥ - H A7 5t R PAREB N, ST R 58408 B, BA REEBER D) RESE 61, vT LAYE B F2r s
IS OUT, RS AT ¥ B AR e EA T KB BRI B, AR TR 2T R 3 H &0 SKRIB BR sl B R P I A0, TR A
H & MR R
2.1 Trace++RFLEH

Kl 5 JB7R Trace++F SR BT, Trace -+ E R . A4 ORI UL 84148, LB BTl et fe, 181
AR RAE . AR RE R M T RE. #HI 88 0 IR 25 2R 40 I 55— N IR & SR N JB R A BT, 38 AR B 1B
EETNREI R B 5 G . T8RRI A 50 IR 45 L AT BN SRS AEDE, B 24435 KB Bk 1 AR A 28 7 b, R iE
EREE, K% B L. AEAERE L, Trace 1 FH [ I8 R IR SRAR SEVE 98 /D I8 BRI 10 A7 i R4, 3 AALia R
Hdls, O A ARIME B R nTOAZ PRAE T A U308 S e 14 i g S T, K38 B 5t LAV P 1 U B k.

Se e L |
i ppiem N !
1
W b was | |
|
[ O e R ______ !
Jikss C
W% R 5%

5 Trace++ R G4

2.2 ERRIEKIBER

TEVERIBEE H Zh A0 LA 3B B B K T, Trace++f FH 30 AR (1) )7 sUFE 12 4T G SR 7 AR S,
T SEILAN ARG, Trace++% AN R 45 SEA9 A N I8 BRARER, el AR 21 S itoe) B F A2 P 215 g8 24, 23R Open-
Tracing HJiE KIBERRE ), WCER /™= A= B RO . $2 ) 4 o HE AR HE, AR ACHAE N IR 25, 4503 T R GB ERIT
Je BROGPAT 4, 45 FARER R B (1057 R P 2%, J5 SCHE 6 FEZR Trace—+103g B A SKB 57 Rk it
221 ¥R

P28 >k s LB B ARB A N FUB AR S ). Rk S5 R Gerh, b T4 e L, — DMIRS HA 2RSS 5%
], 423 1) 48 T BT RE— AN R S5 S AR B BRAREE. M NGB ERARIFI A T Java 155 1) javaagent HLiI, IXFPHLHH
HHRXT Java FEFEAT G 0, P AL —FhREME (ERE TS 4T I & 24 Java E 1508 1K 77 7%, FIH javaagent ML, Trace++F
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SRERIIBEACERIA ZIRE e, B EAACEAG S A P B (098 &, MR R RSB A QG Aa e 42 s 1 B B
J I Unix socket HEATIEAR, JBAG A9 P J7 S5EMUE 4F 1 A H B O ORI A QR 5t 1 0 1 3 25X AS
SEAEERAE, 12 145 T 2 SR A A (K67 B LA S BE IR A . Trace-++ 11 SR 28R B CA F A — FF K14k 2%
R (EER AL E 20, #5275 TWAR I RIR. E. 53— J5 1, Trace++EESEHUG B IR, ASRE RO
TR R AT T AR N R e A SE L 46 DD REIN 22 HI 255 — 5 %, 1 Okhttp. HttpURLConnection.
RestTemplate 45, N FH AR 18 T 28 7 A A BRGE SRR W2 f0 8006« B AE. ] T 28 AR I 4k (] A BE S BILI SR8
B8, DT AN 2 T i 7 IR Py 5t

& 55 S5
| N P =
sb o .
K — AT R
N
. wma ) | waon
Y @

LE K span s R H 24T 5] 8

{£4% spancontext e
4571 span P
. J \_ Y,

Bl 6  Tracet++mHiZ WIIIE KB =Ry KBt

B =07 BRI SR AL PR F NPT B 2R 1 AN BORIE SRR R IE, BB 2 NP B T SR I . 4% R
OpenTracing [FJIB ERAR Y, 25 I SRAGHE LA B 58 7 76U SRR 126 2 ji AN S A2 Jis . AR SRR X2 AT, T 244X
T4 1%, span, #4 spancontext M INFITE K. 7600 AN 5, 75 ZAEHE G span [F4CRD.

222 BERARE

BEFELLL javaagent B :NFEISAT IS BB SSHh, AT TF—Aun 1 DLW SR B 486198 1 4E 2. il 24
THIAS R 2 I, G B ARG SR P -5 15 LS I A AU 4 B, JVM (Java virtual machine) 1817 F2)7 I 75 22 N4
S, SO N AR AR BT JVM A R AR e AL R S EIRT C n8 2 ST A AE i, R R AR R AT H]
R AR ST BN S AT AT A

1B EFACER B SRS |8 AR oy — N RO AR s, B S AEIE S | AR 428 o 45 Aok PR A A7 A o B8
U, RSO 28 SRBOZ I 1) 71565, AR5, AR IS 8 2 1A B AR A1 65 h AR A ARG, 8 ERA B
X P 6% TP S SR AR BE AT AN ASHRAE, T U RO AE — s sk AR BRI I FR R A R TR R AR,
FH (R B A AL SR 526 R0 g 225, A9 R FH 38 PRI A 0 5 0 SR B W R [ K 2%, R R ) €20 PR AT 5 4 AN ).
XTI, 1B B AETE SR A% 2 A AL B 38 A\ 2E i span ARACHE RIS spancontext [ N2 >k I ALY, 760 N
LR S5 A B4R OGP span FIARHE, ATTAE span 110 5 — IR SE 2 B IR 25 1 ATk 72 0S80 F 2, 22 B
TE15 SR 1 spancontext A2 G span, [T LAIB BRACHEAE VS KB 2 J5 107 1 1 AT SR 42X spancontext (148
1, IFH e 42 % span, 754 2 span (11 span. ZE# 1 H 3 A6 B 2 J5 47 &, 1B AR R 7 B4 A JC A span
[RARAD, AIMTFE span HHC 34 U 38 IR0 SR AR BIE R, 5 SC 81 7 J s 1 FH 7 R 1 FH 7 (e s 758 1.

AT EA HIE K IBER T H, Trace++AEMS 22542 14 KB ER DI RE I TT J8 F1 G 1, DIAERE P18 4T I 58 1, A
T BAG B AR B AR I RS AE O L ) A R A B SR AR, sk Skl mT DA FH X PO L 18 o
() T T P A Ay Sk () 1 T, AT DG P IE R T fg.

223 Kt
BB AEBATHORSS AR, SRR P RAE T 518 EVUAH G S RIS AT 3 8E. Trace++ H A2 375K BE Java 14
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55 RGURIBER, T BN IBATAE A & P I N R e AT Bl b . s e — ML (IS AT A8, IR B AR R R
AR B R AT A iy A S AE A 38 A HEAT . Trace++HR AMibE TR 00, DR TR AL R 1A 45 W, FEAIHT A
FRPEOL DUt REAE SN B R A S S A . TR ACT i EALE, AR EALE T R AR H ok
BN A HRER AR . XAl BT AR A AL 2 L EAE AR 2 A A A T RAY, R R A B
TR AR A AR I AF A T4, 321 o U P ) B (0 s B S P b RE BRI (K04 10, Jole X R AE A A P I TR
AL, 0 s P IR S A NGB AR, A AR A QR T Zh A CHm L, 1] 8 o TIX AN .

—-—-> spancontext {£i# ...

----> WAl span P ’ e span Jﬁ* R span

—— WREWN [ o 27| | lsnancontext

[ \
R spancontext =~ .

startTime <~

traceld | -
~

spanld

traceld
parentld

_______________

_______________

(s b
endTime
N MR e { wIRIRE
W7 Akl
Bl 7 dEDE ). AR S A A

spanld
> startTime
» endTime

L TAE
peil g

-
t

4
Q \ Eh b ‘

PR

.

K8 #iasAshAHibE

2.3 BiERREE

HIE BCRAE ) E bR AR T 08 BB BRI T BAT R IR, ZHBRICRFEA, Wb 18 BB iR, (8BRS
3 P 17 SR IR [P0t AR B S 1 R0 1 8 S BB R 25 R 4 IR g R . 6 T35 SRR 1AL 58 (6 hittp 153k, 3R (165K
FEEF 400 WHIW A F 5, XF gRPC 15 3RIR RS AL 0 A A 55 1918 BB, Trace-++iA A iX 24 5 5 13 SR 45
SE T T OGN, S EEARX IS IB R ORI T SRR [R5 1 (018 B A, Jovk A X s R 2
75 BATAREENE, Trace++2 R I 2B 5 BT I B AR AT RAE. N 1H =220 Trace++ WA AR I ZE A5 B0 SR IR
[ 155 T3 B B A7 SRR
231 HdEMmiE

TR S RGEAL T 1E R B AT FRAS I, 33 3K IR IR AT AL/, 3 AT e — N TR BB A AR 2% RS
BRI, T SR 2 H DAL e s A AT PR B 2 . AR 55 R G A I 40 I i)+ IE R I8 AT, LA TR I SE AT P 8 B s o
THKZE AT, W 155 AR (918 BRSO £ AT 1M 2. Bl IR IE Y AR K, HHE 4 20 1)
IAB A AP AE — AN B DX I P . SCHR [39] K5 3K b A5dte o0 A1 I 2URR 49 Bt A i 1k . b LA 7 2 PR 3008 JE AT R,
AT AR FH BB (1 90 AT AR 1 SRS AR 70 A ) B X 0] P B A 15 A TR] R SRR A, Gt S — AN B DX Tl P s 4 A
A, B M RAE 2 v] AR B QSR M MR, S I DX 1) P 5080 o AT R A, 0t 7% 5 2 1 P SR 5 K
DA AR R A IR B (9 1T e
232 ARERMEREE

M FAE SRR IS IE R (117N 400 § http 153R) BIIBEERE, Trace++{d 14 SR 1 T34 I SEVE A REAS HA QR 1E
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TEAGFEER, WIRFEAIR I I EEEL T SR B TR I A, 18 A AN ] ) B 7P (0 5 A B R 38, AR AR M
TER MRS RGP — U SRR T BT A, U7 MRS RGN W APT (13 K= AR R IR AEANR]. 25 &2
FORAS [FIFSE B8 SRIR A RAE, A R AR T SR Z TR S A — @ A, 0, FH P 8 sE SRIGIE I 2+ L2270,
FH P SCAE R 800 SR IR AT 8 Ryl 30 =280, 84 100 ms 14 7 280 ki 140 3 0 1 SR AT e Sl P SOOF R 30 aE H i sk
FIrHEa. DRI, AR S S8 (1) 73 AR B B A T RAE I, S B RS R SR IR ST 7025

T Trace++7 2 B BE R 10 3¢ T35 3K %+ .Y URI (uniform resource identifier) F1i# 3k 2833 (484N IR 55 B
[ span, Trace++iR ¥ URI Fl span FHRFAE (5 BT 1B B2 M0 25, AR SO E A AR IR URT FARTA 1) span Fh2s HAFEAS
T 248 AH ) 50 (1 38 R 0 ) v o TR — B R . X T I — RIB R, 755 B AR M I, 31575 8%
FEZ, FEAARGRMEBRGT, 7522 R RAE 1 5y, SRAE AT K I T8 BRI/ . Trace++ V7150 AR ZE 3 (H F1LS A B 42
VME 2 A ZE R, TER DR ZEBE HI G DL ERAE A AN SR /.

R T R S VAT IR R SR ARG S R AR IR FiE JA (5 R A IS S R I A T BT LR A ROR, 4 e
% & , BARMBUETE Hl [a, 0] BEE 6, BARMEDE = N, IR ER T AE T EH R T IREALE L

n—G+l Y]
N
G:L )

2
(b —a)2 In :S

Horr, BARE 6 FORAE M USRI RE A M -6 YORHERES B AEA I BRI EI IR E D T T e T
TR PRI SE S AT R BRI, S S SR (KNI ST T REAR 3, 2L (b — ) MEARK, TR G IOEHIE T 0, 1981
MIREAK n BRE T N, AR KI8G 23/ 07 R AT (0 205 $22 N S PR (B Y [ 2 AN [ RO A o, Ak B A
(K K50 e RS 7 70 A1 PR 50008 A8 T AN ) (KRR, 0 T 284 2 AT R, gt E 06 B AR A B 0] T 30 A i 20 A1 (1 4,
H1F (b — a)* LUK, FEARBAREIL T N, s T Beia s 46 50 A 1, (b — a)® I EEAUD, T INREA S n 20
ANT N T LA S IR A B 0D

BB it 20 ke AN, RE A R (I VS B (@, bi] AR BT SRR N (1< i< k), EREEAS
AR ZEA N &, BARLH N 6, FTATRI S5 AEA S B AR I EIR Z 1 &, U A SN

n=ny+...+n; (3)
= ! 1<i<k 4
n; = 26 +1 A ()
2 N;
bi-ayin— "
(bimayin=y

(R, BRI E R IR A B S W E N e, — SRR AR 7T LLBCE A BUBOK, 1 n 15 A
IRFHHR AN, (bi— ai)* BEASCK, 9/ & X ny FTHESE M AN K. Bk, b -8t 0 A AR 3 SR IOA, 11 (b —ai)® 1)
{EBUN, HK & REMGAL n; MBS/, M & Fon B MRINIIMEIR 22, R Zi IR B IR E S T e

Ny-e1+...+Ny-&
N

T (19 3 A S 57 7 25080 28 0 S AR R 00 T, T AR B3 1R 4 R0 SRAE 2R (RS M 80K, A 1 93 A7 K A
b B SR AE — S, B AR A A I, AT RE 8 A B E5ai IR SR A v A3 1 T 22 280 . A IR A5t & LA RAR 1) ) 48 Y 1
La;, b; ] HB 5 BRI B (0 3 A RF AT B, A Rl B SRR AR,

T8 ER B AR MR ) ] DUB A 4558 RN N A PR X = (... xw), BEIRZE N &, BfE
JEA e, B X I — AR5 P ={lanblll <i<k}, & N; KR [a, b P IEARE &, ULRIREIREA R [a;, b X R34
HIRZE &, {15

=¢ ®
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Ny-g1+...+ N &
— <&

N ©)

k
. 1
min Z %%, 1 @)

=l — —

2 N,
(b; —a;)*In =

A FH BN A AR 3 T DR 0 F 3 i R dpe DA, A8 FH e 2> PR A B0k 10396 2 4 At M BB R 22, (HRE TR 22 On®)
(i e 1) 52 2% BE B S A — i e AR BUR IR B A MRAS — a2 S, (ELA T LA I ) 52 2% FE BRI 21 O () , I HLARAIE
KAERIBORAN S 25 T BEHLRAE B )8 & UL T Ak TSR 2 B, B — W B N e, A3 (6) I41EFEW
SB, ARG AE S0 Oy S A T A A F RS BRI U Uy ) B0, 2 30— N, KAl I N 210225 W AR
OFURAE—A ), AT (4) THE B N G AT R A5, W SR A B I N HT R FRE AR ZOR, 6
FE—ANPRE, JFIEEEE A ST BUER b, KRR VE D MR, B 1 A T B iR AR

Bk 1 a7 A Ak

N WBIRHRFIEAR R X = {xr, .}, BMEIR 2 69, BARIE 6
ot R BRI MR S B = (by, ..., i)

L. Bey < {x1}

2. B < {Bcu}

3.i2

4. WHILE i <N

5. Mefore — WA (4) VL Bewr SKAFHIFEA LS
6. 4 x INE Boye

7. Naer — MRIGAT (4) V5 Bowr KFERIFEAZL
8. IF nafier > NMiefore

9 M Bewr PHREER x;

10. By < {x;}

11. ¥ B W I0E| B

12. ENDIF

13. END WHILE

SO 1 SR g T B R o), A A 2K (4) SRR AN IR AEREAKL, AR5 A A HEAT BEATLRAE A 21X
ISR AR, KRR MBI ASIC S A3 BB AR AR EFEAS.

3 Tracet++ R%GLI

ARSI T Trace++EU RS, ThALIR S I BESIN A ZE . . 176k REERIATALAL. Trace++32B T X
http F1 gRPC 3K (1) B BMLIBER, 1IR3 v] DL JCTE KB R (1 57 B AR A BEAR SR 45 R 40 A 3B SIS 00 T,
A HUA SRR 25 R Ge IR 25 T R G &
3.1 BEHIEERK

SE RN YR SR B B 7 S AR 45 i (R B A, Trace-++181 8 25 A R A A T 1008 7 S A0 IR 45 3 1137 SR Ak
PR, 2E B B A i e A AR A BRI T 29 T (A i . P LU A BRI 2N
A B P LA B RNIAE P9 25, W0 P O JITos. A o 50 it R JIR 25 i, 425 il A J A () PO 08 0 JO AR
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RULE start span in doExecute

ICLASS grg sgriaggra;neiv(;rkfwgb.ﬁcli?enzliz:s?T;mgle;e\‘ ikt
'METHOD doExecute | o
'AT ENTRY )| R

HELPER com huangzicheng.demo.HttpHelper
IF true

/

(" HttpHelper.initialize (" {service-name}"); IS %@i}%
« _HttpHelper.startSpan (" {doExecute}"); _ _ _ _ oks
ENDRULE

Ko A

3.1 % v AR A

Hittp 25 7 Sifs A HH 15 3R 2 326 R0 B 322080 (1K) Th g, Trace++F4 4% 24 http 25 7 i A2 ik LU 3 Fhadid 37 54 10 30
DU TRIAS - 37 3K RS T4 A span, 145 3K R A% I8 BB spancontext, 20 )5 5G] span. UL RestTemplate 3%l htp %
Ui A 4], RestTemplate $&4HAX 22 K% 18 K I BR 48, (HE IEAS T8 BEAT XA — A B SO RRS AT, RIXTE Sk A% O Dh g
tH doExecute PRSI, RIE T 3K 1 oR B4 A doExecute BZL, T LAFEHI#8 U0 doExecute BR BUIMCGIE,
Be 7 o5 3 RestTemplate TG WK% 5, W GET. POST. PUT 2%, 4=k span I spancontext [{JEE1E T g d #1
TEANF R, A T ik span 7 LA BR £0U7 I, span 8% A7 BT SRR I AL A A A7 it v, SR AR R] IF 3 mT LA CRAS ]
TSR A ) span A ATERTE— R, HF R AN G SRIEA R AR b 28, —ANEAR P )38 Sk 242 ) span 1 i) A
B LA LR FE A (T8 SK 2L BT span, ARSI R SRIEIE R, Hitp 163K 32 FF H e LB, spancontext DL H 7 X
B 77 2B T S A5 i A 320 3 Al 55 .

gRPC % J7 uiig LA % 200 F (0 7 2y () Jze i AR 45, 2% 7 g 48 1R FH) S 50 o D9 49 R i o I 45, IR 55 o 42 i 2 4
FEABAT XS P AL BB R, 73 3111 25 a0 40 [ 4575 7 . ok T 78 gRPC 27 iy 3% T8 H S 400N A2 B span A%
i spancontext, Trace++%f gRPC & /Ui S N2 A, $E8 A A2 W 458 A5 3 A I —FhBROR, B BI7E T 0 SR F
PEHEAT TRAL B EY 5 Ab2E. gRPC 25 7 a2 gk 4 £ BT £ K% 1 SR I8 A2 B span, 4 spancontext ¥ 23 3K Hh, 5 M ik
[F]J5 2% A span. gRPC H5%5 1 ity 5 e 45 i PR3 3 % 0 channel, $24% 8% & channel X% 1) —AN 7B %5 5 i (1) BH 2E
o AP ZETE SR A 2838 channel XF % ) newCall pR AT ACBE, I Trace++F5 3 & 15 ¥ #E newCall B .
Y newCall BR B VR T I, A5 25l R S pE AR R, FRBEA D5 R ST HLHI BB channel X G (48 7 B, AR BEIR
JZi% gRPC R # 41 H newCall, {H/2 Trace+HififRAGHEATS HAESS 1 YR H newCall I 4l ik %
3.1.2 Mg v ah A A

Http JIR 453 1 T AEAE xR e o, 3R Rl 2. %1 AR 25 i (R S A AT A, 42 1) 9 A2 i LR PR Rz st i
T A : e BT SR IS - EX spancontext Jf-42 i span, 75 &5 MY Ji5 ¢ 4] span. BA§H springboot HEALSZHLIK
Web Ik 553 A 5], BT (101 SR #2240 DispatcherServlet 211 doDispatch PRI, Sl 3Kk 43 & 25 H AR 4b 22

ARAGHEIN spancontext FHA2 i span, 7F BR £ H AR DD ¢ AT span.

KALT X gRPC % 7 3 ¥ 1E 4, Trace++XF gRPC Ik 45 di S A4 4k 2. £k £ e ) gRPC i 3K I
spancontext I H kK, 1% spancontext A2 span. 5341, £ 10 7E Rk 55 3t 32 W Y. J5 K- span S 1. Trace++idk
P& 0138 B % onHalfClose 1 A ikt AR [ fish & o #5, 7 onHalfClose BRI H 10 BEE bk 25 R0 IR 45 i o >Rk
4R 23R A onHalfClose, [T LA O T F0E 1 ARRS S5 2R 0 SR INF B ik R . 55 %% P 3 76 channel %% HPjs N+ 42
IR AS [R], IR 25 3 T B2 % server X RN AR 2%, server XF %2 gRPC IR 453 (ISR, X & #4716 D07 B 56 B
server AR5 H, SRJG M H SATHURITE server XF R IR iR, (H2, PG4T si7E onHalfClose 4%, 75
IXA R EL B ATAT ST server ST I05 1, BRI SCAN T server T4 Java IR0 GARAFAEYE N A7,
i F JVMTI (JVM tool interface) RJ LALEHE & $IF U 4. [A1, onHalfClose B& 0 At AR AL i fid R IE, 17
FAEHE N AF TR R, 1931 server M5, SRJ5 XS server X G I k. Trace+Hf DA AR5 4 fid & — K, server
G HRAME A R — IR T4,
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3.1.3 A HXISHY

T XFIBATIEAE AR T R HEAT I B SRIB R, A I 5 2 K0 SR I R R T e T 7 S 0 A 2 2R Al B 15
h, FEBCEERE BTG A Y IR R, IX B e SkyWalking TR F 7 5. BUARIXFITT G930 T 38 I SRR, (22 H
& FH A B N AR Y, i T4 B sl AN .

Trace++3C FEXIZAT H 1) 54 I FH SIS H 1S SROB R, 0 T IS AT 7R 2% N IR 25 249, et o 210 54 P9 At
AT. 75 A BN AT AERT, Trace 2 2 FHE ERACHE, DLEAMB A Java FEFT 60 1L B0, R 2ha& H sH4k
HARNG CHA N RFNBATIE R — &4 BV LR TE A28 A8, 700 N0 R 7528 8 M sp b AR g i D A
THA. A H R HR0 0 T THAS R 2 IR S 45 5380 ENLAT R IAEAE T8, ih AR AR 0L R
TRA. SIRBNFS B A SIS SR A3 1R PR R R B AL, 588 A ST B SO R G 44 8 A, IE I 00T A
FtE WAL SR, Trace 8 setns RV AR N AAT B S0 R Gu i 44 2 8], IR FE T LASRAG L im B PR K B4
AR WA R L. Trace++TEIX A i 44 2% (1) A B @ B o SO, B I Bbe & S0 54 =ML BIM ok & o AR
—HUME % ID, Linux b s SCHR AT A 23 X 40 %, 26 1400 EHL BRI 2 X S 31 T A2 2. By
WA SCAFAREE B AL R A 23 X, FE 805 A 0T DO Horh (R S JRGEREAT Uy ). AR PR 45 1 S04 R G dim 44 2 [A) o
{13 Trace++ B A B E HIBPR, W] LASE i B SR HESEAT, Trace++HH 4 U B A 98 W B S84 B
PEAEAE 2% A S P A
32 EBEHERSE. BRI

T SROE B AR AR 1Y) span 7845 R R IE ERARET 4 — AR, B BRI EERS 1000 ms ¥4 span b K% 218
BB A O JB EE B A PO B B Y span BEATIGAIE IR 57 & 51, 77t 2] Cassandra 5 # Elasticsearch
1. Trace++H T RAL LA O] 7 IR B SR, B A7 b O SRR 28 00, 38 BRI T AR AL S TR 454 41
FH 4 B, o IR 45 1) PR 406 38 5% 22 R0 IR 45 It S 254 6L Ak AL R e 3004k L 1 43 ol 4 P o0 A S SR IB B R 4
Jaeger 1] Collector ZHF-H1 Query Z1{44E A SLZHR.
3.3 BERHBIERKE

J& T A — 8 3R 1938 BR BCHs A AN R AR AT URL H A AR R AT ZE, & AT 0 AR 8 5 5 s B A7 A0 [ 1
span PP I HAGF AP B AR AR A [R]. Trace++ I F URL F1 span [FHREAE, 1 FH A S0 50300005 368 SR 4000 HEAT
SR B TAEMIRES RGP RS AFAE— L 5 B W, 720 4 2 B span K3 A7 75 BEHL I, To32 AR A0F [ 26
(1)1 SR A U A2 AL 1Y) span U, 3 S0 WS 15, DR I A4 SO 40 T 2 15 2 [F)— 2805 SR I IR 38845 % 18 span 2 [H]
S 5

URI & — S 745, a] LA SR 2 7 B, TR RN s 3878 URL I — AN 7 B, BT AR TS s 2
T — 2 B 42 T LR R SE S URL, RIS, URT AT B (18 B 00 R B B 710 A0 b TRl 4 i, AH
QI RO A B AR R TR R R AT, G SR A 7 s B R B A F AT A [R] 1) span P36 HAR DM FH2RATHH
[F) ) 400 A, AN A I 1 R B A o (R — 2R SR ™ AR 1), AT LI SO AT &R (R 45 s B I o — AN A, JB R
Wb A IF. A TG, — AT s R R B D — 2R R X L A I 2R B H A B OE SRR R,
TEAF R R e BB S 6 MBER E e .

4 REIFS]

AT SRIBER PR IBLE N ORI RS T R R G 7RI A, Rl A T B B 2% i 55 sk 1)
TR 55 2R 5, M55 Ta) 0 P G 28 LRI 55 i 2 P [ 7612 Wi e e BA7 1 SO A 55— D i, i SRIB BRI oK 19
PERETT A N A T4 th AT A, WR ARG S Ree KINARUE 21T, K MITERIBER DI RE T LUA AR R ZEis T
JEAR. Trace++(1 A ST RABERRE L Wi AL T 124 N 50 RG] P UG ER DI RE 45 A0 VR, O HARTF R & AT B
R S o 1) e 2 50 25 b 5 AR A RS 2 1 KL

TrainTicket f&— MLl K A58 S 1R % benchmark, 1 41 ANIRSS A4 B, — U SR AR K b FT 551
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. BAR TrainTicket Fit /M2 2 1) BRI 6 28, 0 A AS B SR A B AR, SRR 3 W7 1 7 2k g EL 3% 0y, 4%
T, SR T 40 s Rl B AR, SR AE E  75 2% b 2 B SR A B W T R R B P R 500 T R e B
i, J5 S ERE REIE AT T M RGBS 140 BRI, 6P Trace++fEMS 7E A% TrainTicket [UHS (AT
AR BB 5 00 75 0 36 B . T 10 FEo A B — VK A SR 2 R 1 M5 D, S0l L 5 AR R b s 3L
SRR, B PR IR TR A B PO, AN AR LR T R SEA YT, S B4 Opentracing
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7 /api/v1l/foodservice/foods/{date}/{startStation}/{endStation}/{tripld} 1461 196 13.42
8 /api/vl/inside_pay_service/inside_payment 1170 283 24.19
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