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def get_system_prompt() -> str:
return """You are an expert software testing analyst specializing in test validity assessment.
Your expertise includes:
- Understanding test intent and specification alignment
- Analyzing code changes and their semantic impact
- Evaluating runtime execution behavior changes
- Distinguishing between implementation changes and behavioral changes

LLM o] SE

Your task is to classify unit tests as either "NLT (No-Longer-Testable)" or
"Non-NLT" based on whether they still validate their intended behavior after code modifications.

CRITICAL RULES:

1. Focus on whether the TEST still validates its ORIGINAL INTENT

2. Consider both code-level semantics and execution-level behavior

3. Distinguish between "different implementation” and “different behavior"

4. Always provide clear, evidence-based reasoning

5. Use only the predefined category names exactly as given

6. Base your analysis on comparing before and after states

7. When multiple files are involved, consider their interactions and dependencies

OQUTPUT FORMAT (strict):

Classification: [exactly "NLT" or “Non-NLT"]

Category: [exact category name from provided list]
Reasoning: [clear explanation with specific evidence]"™"
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NON_NLT_CATEGORIES = {
"Variable Renaming": {
"description”: "Variable names changed but the behavior and logic remain identical.",
"example”: "int count renamed to int total, same computation. ...

)
% 3. ZEZEN ALl 7HEH

ORTE gl g4
{ "classification": "Non-NLT",
"category™ "Recursion Replacement”,
"reasoning™ "The original intent of the test was to validate the functionality of

the Factorial function for negative, zero, and positive inputs. ...
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Type Category | Accuracy
Overloaded Call 50%
Overridden Call 50%
Binding Change 25%
Hierarchy Shift 37.5%
NLT
Condition Change 0%
Output Change 50%
Type Mismatch 37.5%
Call Replacement 50%
Variable Renaming 12.5%
Method Renaming 12.5%
Helper Replacement 25%
Instance Switch 37.5%
Non-NLT
Delegated Call 50%
Recursion Replacement 50%
Order Change 25%
Mediator Adjustment 37.5%
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NLT/Non-NLT Hgd2 F=d| THYoLL MEF
7| 22|E X ZFSIYUCE 0] & 17 7= NLT /&
LHol A ZHE| 222t =53 Zd20[0, 19 7= Non-NLT
78 WolM ZtH| 228 =353 ZR0|Ct LM 2 &=
SE o] HAE= o3 NLT 7HE| 22| S (Overloaded Call,
Type Mismatch, Hierarchy Shift &) <<t2| O[E%H XIO[E

Zot= Ol oj2{EE ERen, ¢
Non-NLT Z}E{| 12| S(Instance Switch, Mediator Adjustment,
Delegated Call §) Zt0| A= =50| ZASHRULCE EBH KAl =
ZHH 2L 2&/OHA] ZRXT Lm AHHo =

A0 AR



Specification Alignment & ZHHI2|E 4-d3t0 Non-
NLT 2 d3HCe=E AL FHME Hetd XM E
ftoh Z0|Ct 39 7§ AHO|20|M LLM 2 NLTE Non-
NLT 2 X THESIIDH 22 He 2 Hgd Q0|
NLT—Non-NLT  #H&2

NLT-NLT E 2
AE HPGo M

i
ot

>

=
=

o
M
1
H
X
[¢]
o px o
bal
bl
o &
for
N
0z

IMSIRACH MM =2 TE XHE SHA| Xeb ZRO|Ct
9 70 AHO[A0M LLM O] MA|El 16 71 ZHE|L2] LHO|A
= FOtX] ZStD 'Specification Alignment', 'No Significant
Change', 'Behavioral Equivalence'’ &2| AtA| ZiH12[E
dGSHRLE T2 LLM O] = E BE0 [HE 2 =29
XtolE QIASHA| Xt 4

Zrt opx|gtoz

0
40 B
HU
kU
[n
1
M
A
%
1o
rot
XN

bl

q

0

ot

Ar

=1

il

N

~

\d

40 M

o
i=l
0al

rE |'u|0

o
0F O ot

o o
C o
29
ful
re
10 ngy

ot gm

0%y 2

+
u
1o

rot

o
n Py
E 3 m

4> oin N 0@ HC
A% on 1o 1t
[n

=
2 g
0o =2
_>| x
> oA
m o TE
U lo
4w 5
M yo —
1
W2 o=
T
d
Rl |0 >
of 2
N £ re
] 0
M 19
> AN >
Ir 30
a rr
oY
R
2 2

0z
mH .
=
mo
=
0z

|0

Hu
Of
2

o T
4

Ha
N

E
[15%]
[H
Hu
2
[m
1o
dir
al
Ot
L)
[>

GoogleTest %

HMetHo|n, & X
430 €2

of Aefol

>
Im g
)
> O
| >
=2

=2
rot
n ot
il
MHn
=
w
N
N
o
[e)
Io
0z
ot
|.|-|
rir
n
o
1

o

L S5l HEry

z
XA Tjo
to
e
> ot
rir
w
o
U
s

w
O
d
M
o
Jz
c rr
=
c
Pal
=2
nz
oo
rmn
>
u
i
ol
N
-

Il
[N

Hu oX mIr oN mi
11X nE Ho ol
o
rot
[m] -J-?'- =
mo e

0
re
1
10
n=

du o2k ot
-

i
ali o >
=
| >
-
o

to 4o o
B mjo

—ruT
oz J
Of

n 3Q
|0
O
Hu
1=

Ho Oh
[H
|m
bt
il
ot
I
0
el
o
i)

[

my =
rhu

Ao & N
rir
Ho
rlo
=
=
<

— mo
fot
oo
e,
e
il
)
m
>
m
(o]
Jal
g't

(=] K=
o T — (=} o o = = 1
DZEZE NS Sl fAH7HEH 22O BE 7|ES HS
THSL BEoA OAIE ML =M™, T
HAEES ZY 4¥sto 4 219 ZEZES ZO|
LLM 2| YO 2830 dW +Fo| HotE H Yt
AR, U2 dX Z2HMES Y=

nEXY

[1] E. T. Barr, M. Harman, P. McMinn, M. Shahbaz, and S. Yoo,
“The oracle problem in software testing: A survey,” IEEE
Transactions on Software Engineering, vol. 41, no. 5, pp. 507-
525, 2015.

[2] ZCHY, O|E 1, 820t F&H, "tel HAERAE 7t
XM BE QB AILIZ|Q 7|8 A|ZHSF =Ro| H|m
ey o sty tsts| stetaEE=2%, 2025. pp.
376-378

[3] Y. Lee, D. Kim, and J. Yoo, “How can we find out that unit

—_

tests no longer test the unit?” in 19th IEEE International
Conference on Software Testing, Verification and Validation
(ICST), submitted

[4] B. Cornelissen, A. van Deursen, L. Moonen, and A. Zaidman,
“Visualizing testsuites to aid in software understanding,” in 11th
European Conference on Software Maintenance and
Reengineering (CSMR’07), 2007, pp. 213-222.

[5] S. Rahman, S. Kuhar, B. Cirisci, P. Garg, S. Wang, X. Ma, A.
Deoras, and B. Ray, “UTFix: Change Aware Unit Test Repairing
using LLM,” Proc. ACM Program. Lang., vol. 9, no. OOPSLALI,
art. 85, pp. 1-26, Apr. 2025

[6] J. Wang, Y. Huang, C. Chen, Z. Liu, S. Wang, and Q. Wang,
“Software Testing With Large Language Models: Survey,
Landscape, and Vision,” IEEE Transactions on Software
Engineering, vol. 50, no. 4, pp. 911-936, Apr. 2024,

[7] GoogleTest Team, “GoogleTest samples,” GoogleTest
Documentation, [Online]. Available:
https://google.github.io/googletest/ [last accessed Jan. 13, 2026.]



