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LoggerContext: AswnclogeerContext
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CLogdjo BT AT — kX MIC

2014-02-03 22:43:05,138 DEBUG Generated plugins in U 135194951 eeeende
2014-02-03 22:43:050,141 DEBUG Calling createldppender on class org.apache.logging.logd) .core.append
2014-02-03 22:43:050,141 WARN Unable to instantiate org.fusesource.jansi.%indowsénsiOutputStream

2014-02-03 22:43:00,142 DEBUG Calling createlLayout on class org.apache.logging.logdj.core.layout .P:
2014-02-03 22:43:05,146 DEBUG Calling createlfppender on class org.apache.logging.logdj.core.appench
2014-02-03 22:43:05,147 DEBUG Starting FileManager AsvnclLoggerTest.log
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logger.debug("Debugging user: username=" + username + ", id=" + userld);

Logdjp A AT — kX b

l

2025-05-26 10:30:00 [DEBUG] Main - Debugging user: username=vanilla, id=42
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7 O33R (Logd))

logger.debug(['Debugging user: username=" + username + ", id=" + userld);

Logdjp A AT — kX b

2025-05-26 10:30:00 [DEBUG

| Main -

Debugging user: username=vanilla, id=42
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Iogger.debugH'Debugging user: username="+ username + ", id=" + userld);
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2025-05-26 10:30:00 [DEBUG] Main - Debugging user: username=vanilla, id=42
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Fig. 4. The overview workflow of SCLocger.
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Example Prompt

Instruction:
In=sert a logging statement to the following code using <AP[>.
With the format <Line Number>: # <5tatement>: #

Java Code: -

public void stateChanged(Service service] { A2 ZF—h Ay FEERS 2

} XYy R

Let's think step by step. First, the grven method was called
by <method A, the code of called <methodB> is.. ]

Second, the succeeding and proceseding logs are: <log> _ Phasel T & 7 Biﬂﬁ?'l%%&
=< —

<log>...

Third, available variables of this method are <var>, <var=..

Finally, keep consistent log style within current project, here B ) .

are logging examples from current project: PhaseZT‘EE&bf:7 Oz FPARD
<gxample><label> — FALLA Y v FICEHEIT S

<example><label> O XT— kX2 bDOF
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Phase |V:

Example Prompt

Instructicn:
Insert a logging statement to the following code using <AP|>.
With thie format <Line Mumber>: # <Statemsent=: #

Java Code:

public void stateChanged(Service service) { 1

5

; “Send. Refine.
—— — — LLM f— — — — —

Let's think step by step. First, the given method was called o

by <method A=, the code of called <methodB> is.. [

Second, the succeeding and proceeding logs are: <log=> l 2]
<log=...

Third, available variables of this method are <var:, <var=..
Finally, keep consistent log style within current project, here
are logging examples from current project:
<example=<label>

=example=<label>

Initial Qutput

| JBRBEOEHEHRBE AN =X L

1. LLIMICH#sG TR ZE#ER/EESIES

2. BIRSNT-ZHDFMZ 70T TS

3. LLMIZEVIS R EHRZ A LNTE N (E)
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type information about <\ar-

public interface Service extends Clos=able {

public enum STATE {

STATE getServiceState():

FSED
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® ActiveMQ, Hadoop, HBaseZf
® 330K-2.12M SLOC
° 1,978-15744 A RAT— kA |
N—RX534 V.
® LANCE/LANCE2.0 (BEAF%)
® GPT-3.5, GPT-4, Llama-2-70bZF (D LLM
ik
* AJRXRT— kA2 MORLE: Position Accuracy (PA)
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Table 2. Loggzing statements generation results from both where-to-log and what-to-log dimensions.

Model Posistion | Logging Levels Logging Variables Logging Texts
PA L-ACC  AOD | Precision Recall F1 BLEU-1 BLEU-4 ROUGE-1 ROUGE-L

LANCE 0.501 0.574 0.763 0.657 0.414 0508 0.207 0.110 0.179 0,175
LANCEZ.0 0.563 0.601 0.807 0.632 0.508 0.563 0.21%9 0.113 0.275 0. 266
Davinci-003 0.307 0.470 0.714 0.626 0.544 0.582 0.267 0.128 0.288 0.295
Llama-2-70b 0.248 0442 0682 0. 506 0.477 0490 0200 0.070 0.218 0219
GPT-3.5 0.395 0.495 0.727 0.618 0. 496 0.5350 0164 0,064 0.176 0.174
GPT-4 0.518 0.562 0779 0.634 0.611 0622 0.285 0.138 0.317 0.321
SCLOGGER 0612 0.794 0.914 0.758 0.735 0.746 0.493 0.329 0.317 0.509

RI&E7x

* Level Accuracy(

* Variable Precision(

M gEM L
 Position Accuracy(fi & ¥5)
045 LRIV
0 ZHUR,

). 8.7%

L

=

1.E (xfLANCE2.0)
T): 32.1%M Lt
). 19.6%[A

e BLEU-4 Score(ABIMDH D & ENT=IFLLT S H): 138.4%[A] &
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Table 3. Ablation Study of SCLoccER.

Ablation

Posistion | Logging Levels Logging Variables

Logging Texts

PA L-ACC  AOD | Precision Recall F1 | BLEU-1 BLEU-4 ROUGE-1 ROUGE-L
SCLoGGER 0612 0.7 0.914 0.758 0.735 0746 0.4%93 0329 0517 0.509
wi/o Loging Scope Extension 0579 0.702 0.858 0.720 0711 0716 0.430 0278 0468 0.469
wio Logging Style Adaption 0.549 0679 0860 0.752 0.6% 0723 0.354 019 0393 0.186
wio Logging Variable Refinement 0614 07491 0.912 0.708 0654  (6S0 0.483 0348 0507 0.503

£Jx

— XD |l--AI:.

E‘/ géun _:F 1

EI R O— JHRsE7E L: PA -5.4%, L-ACC -11.6%
O X34 )L L: PA-10.3%, BLEU-4 -41.9%
ZIFEAL 75 L : Variable F1 -8.8%
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Tarzet Method Tarzet Method

proteched wid logErmanThrowabde e | pubdic vioid execuste()
getloggerty =, throws |ICException, PathExstsEwoe pion |
- L0 deug(* Start ying local file from {] to 1%, sowrce, destnation];
Fie sourcefile = callbacks pathTolocal Fike(sournce);

= | Loggerlog = LoggerFactory
- log.ermor*Could not stop service: * + service + *. Reason: © = &, ]
i

J
E N S _

<Line Number>: &
. Statements: LOG, info "Destination status: {}”, destStatus):

.« Statements: log.emor(”Emor ecourmed”, e}

W0 Static Scope Extension

W/O Lozging Style Adaption

<Line Number>: 3

- ~
| |
l |
| |
: I
: [2] Actverng/util/ServiceStopper. java |
[
|
| |
: I
I :'
|
| |
l |
' |
l |

e < Statement>: log.ermor{"Could not stop service: ™ + service Sl <Statements: log.debug("Copying fram local file system: {}

to {}°, source, destination)
Standard Setting Standard Setting

(a) Removing the phase of static scope extension. (b) Removing the phase of logging style adaption.
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Fig. 8. The selected metrics of SCLocceERr with different numbers of examples and different sampling methods
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