Automatically Classifying Posts
into Question Categories on Stack

—  Overflow

Stefanie Beyer,
Christian Macho,
Martin Pinzger ,
Massimiliano Di Penta

ICPC '18 Proceedings of the 26th Conference on Program Comprehension Pages 211-221



2

Fr

= [ 1=
H3

HZzd o2RFADER>RAL TH

e StackOverflowlCc&E

e B ZNEEITBIHICTINEAINTWVWS
- ARENKODTVWEIANABRDODERMZEDIFYPI LGS

e StackOverflowD BB S 1 7=1

WML EINTWS

- HH APIOEWAZ D fz L,
[ —D A TESB I ET,

- RO AT

<& 5

Android

/
T

To7—DRIK

APIDEWT

BRICOWTHET 8

ZH D 1= L

BERZRLPT

To—DREK




BRI A & B R

e IEMETIEIWS DI DOKRIEZDEIT S 77 70—FH
R TWws

- FIEEICL DD HE
TN DIEVWREDKRERZRT —FICIFBEHTE L
- NEYIZETI
- HERR UL DIHTRNILDB W, BEFEFEE U THENEH L L
- k-NN

- precision 41.33% & H 73 D {E LN

e FEMRICLDDEL TSN TWEIHTIU—E7115S



HBNEFPTA—F

e HHY

- BERZEERABICIKDU CTEHDEI SFEZBERT S
o 7 O—F

- BERAOAHLTIY —DREZITO

- BENEEITOLOICFEEXTINILAZITS

S AFTU—HBEABTHS LONERERRL, BB
ROBEBEREEMMTT B

P

o] (ZANndroidICEE T 2ERIDHAZXRET S




BMDAFI) -0

B0 77 £ &

¢ 5SDDEEFMED LT I — 3D 5 HiE;
DIFFNCTDODAT IV —DEEZTD
—%B@jﬁ:“u—c;c%mi%(/\— Ny x7, FINARRE)

- BAEOATIY —DEDEE FUEKRDODDHDE N —
95

- 3Z TCERLUEN

Okt




(DDA T

BMDAFI) -0

2 B B3

uestiofi Categories harmonized from the five prior approaches [1, 4, 5, 27, 31].

Rosen et 41 [27]

Allamanis et al. [1]

Treude et al. [31]

Beyer et al. 5]

Beyer et al. [4]

APl USAGE| ™~

How: A hgw type of questions asks for ways
to achievefa goal. These questions can ask for
instructiongs on how to do something program-
matically b how to setup an environment. A
sample holv question asks: How can I disable
landscape fnode for some of the views in my
Android ajp?

How to implement something: create, to

create, is creating, call, can create, add,
want to create

How-to: Questions that ask for instruc-
tions, e.g. "How to crop image by 160 de-
grees from center in asp.net”,

How-to: the questioner does not know how to
implement it. The questioner often askshow to
integrate a given solution into her own code or
asks for examples.

Way of using something: to use, can use,

to do, want to use, to get, can do, instead
of

Interaction of API Classes: Furthermore, sev-
eral posts discuss the interaction of API classes,
such as Activity, AsyncTask, and Intents.

DISCREPANCY

ERRORS

Why: why fype of questions are used to ask the
reason, cayse, or purpose for something. They
typically idvolve questions clarifying why an
error has happened or why their code is not
doing wha| they expect. An example why ques-
tion is: I ddn’t understand why it randomly oc-
curs?

Do not work: doesn’t work, work, try,
didn’t, won'’t, isn’t, wrong, run, happen,
cause, occur, fail, work, check, to see, fine,
due

Discrepancy: Some unexpected behav-
ior that the person asking the question
wants explained, e.g. "iphone - Coremo-
tion acceleration always zero",

What is the Problem: problems where the ques-
tioner has an idea how to solve it, but was not
able to implement it correctly. The posts often
contain How to...? questions, for which there is
no working solution.

Error: Questions that include a specific
error message, e.g. C# Obscure error: file
"could not be refactored”

Error: describe the occurrence of errors, excep-
tions, crashes or even compiler errors. All posts
in this category contain a stack trace, error mes-
sage, or warning,.

Exception Handling: 17 posts discuss problems
with handling exceptions.

REVIEW

CONCEPTUAL

rmation about a programming con-
mn to me what is a setter and getter.
What are s¢tters and getters? couldn’t finditon
wikipedia dnd in other places.

Decision Help: Asking for an opinion,
e.g., Should a business object know about
its corresponding contract object.

Better Solution: contain questions for better so-
lutions or best practice solutions. Typically, the
questioner already has an unsatisfactory solu-
tion for the problem.

How/Why something works: hope,

make, understand, give, to make,
work, read, explain, check

Review: Questions that are either implic-
itly or explicitly asking for a code review,
e.g. "Simple file download via HTTP - is
this sufficient?",

Conceptual: Questions that are abstract

and do not have a concrete use case, e.g.
"Concept of xml sitemaps".

Why: focus on obtaining background informa-

tion on a component or life cycle. The ques-
tioner asks for explanation and understanding.

Is it possible: contain questions to get more in-

formation about the possibilities and limita-
tions of Android apps or several APIs.

API CHANGE

Version: deal with problems that occur when
changing the API level. Furthermore, this cate-
gory contains posts that deal with the compat-
ibility of API versions.

API Changes: Further 3 posts discuss how to
implement features for newer or older versions
of the API. In 2 of the 100 posts the problem re-
lates to deprecated methods in the API classes.
3 posts discuss bugs in the Android API and re-
strictions of Android versions to access Micro
SD cards.

LEARNING

Learning a Language/Technology: learn,
to learn, start, read, understand, recom-
mend, find, good

Tutorials/Docu: In 10 posts, the developers
mention tutorials and documentation should
cover parts of the Android API in more detail.
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Android: Rotate image in imageview by an angle

7
v

A | amusing the following code to rotate a image in ImageView by an angleﬂs there any simpler and)
{less complex method available.}
108
ImageView iv = (ImageView)findviewByld(imageviewid);

W TextView tv = (TextView)findviewById(txtViewsid);
Matrix mat = new Matrix();
Bitmap bMap = BitmapFactory.decodeResource(getResources(),imageid);
mat.postRotate(Integer.parselnt(degree));===>angle to be rotated

49 Bitmap bMapRotate = Bitmap.createBitmap(bMap, @, @,bMap.getWidth(),bMap.getHeight(), mat, tr
iv.setImageBitmap(bMapRotate);

android bitmap rotation imageview

Figure 1: Question 8981845 from SO with the phrase marked
in red that is indicating the question category REVIEW.

10



FIERICE D INIVTDER

Table 2: Number of posts per question category and most frequently used phrases to identify each question category.

Category # of posts # of phrases most frequently used phrases (count)

API USAGE 206 293 how to (145), how can/could I (75), how do I (28)

CONCEPTUAL 145 211 is there a/any way to (36), what is the difference between/the use of/the purpose of (26),
can I use (25), is it possible to (21)

DISCREPANCY 129 206 i try/tried to (60), do/does not work (45), what is/am i doing wrong (26), solve/fix/I have
the problem (24)

ERRORS 93 246 (fatal/uncaught/throwing) exception (130), get/getting/got (an) error(s) (34)

REVIEW 79 101 is there a better/best/proper/correct/more efficient/simpler way to (32), (what) should I
use/switch/do (13), is this/my understandings right/wrong (8)

API CHANGE 30 54 before/after (the) update/upgrade (to API/version/level) (14), work above/below/with API
level/android/version x.x (but) (6)

LEARNING 30 36 suggest/give me/find (links to) tutorial(s) (21)
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Table 3: Best configuration and performance over 20 runs using RF with the full text as input.

category type n-grams stop words prune re-sample acc precgyy recgyy fayg auc
API CHANGE pos n=1 T F T 0.93 0.92 0.93 092 0.83
API USAGE combi nzxr=1 Npos=2 F T T 0.89 0.89 0.89 089 0.95
CONCEPTUAL | pos n=1 F F T 0.66 0.64 0.66 0.64 0.61
DISCREPANCY | pos n=1 T F T 0.74 0.72 0.74 0.72  0.68
LEARNING pos n=1 F F T 094 0.91 0.94 092 0.65
ERRORS combi ngyr=11npps=1 T T F 0.84 0.85 0.84 0.81 0.96
REVIEW pos n=2 T T T 0.85 0.76 0.85 0.78 0.71
average - - - - - 0.83 0.81 0.83 0.81 0.77
Table 4: Best configuration and performance over 20 runs using SVM with the full text as input.
category type n-grams stop words prune re-sample acc precgyy recgyy fayg auc
API CHANGE | combi Nyx;=1npos=2 T T T 0.97 0.96 0.97 0.96 0.94
API USAGE combi Ngxr=11npos=2 F T T 0.74 0.75 0.74 072 0.84
CONCEPTUAL | combi nzy;=1 Npos=2 F F T 0.73 0.70 0.73 0.69 0.74
DISCREPANCY | combi nzxt=1npos=1 F F T 0.72 0.72 0.72 072 0.73
LEARNING combi n;xr=11Npps=3 T F T 0.95 0.92 0.95 093 0.84
ERRORS combi nzxr=1 Npos=2 F T T 0.84 0.84 0.84 0.84 0.80
REVIEW combi n;xr=11Np0s=3 T F T 0.85 0.83 0.85 0.82 0.70
average - - - - - 0.83 0.82 0.83 0.81 0.80
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Table 5: Best configuration and performance over 20 runs using RF with the phrases as input.

category type n-grams stop words prune re-sample acc precgug recgug favg auc
API CHANGE | combi nxt=1npes=1 F F T 0.95 0.97 0.95 0.96 0.98
API USAGE txt n=2 F T F 0.85 0.86 0.85 0.85 0.92
CONCEPTUAL | combi njyr=2 Npos=1 F T F 0.82 0.82 0.82 0.82 0.84
DISCREPANCY | combi njyr=2 Npos=1 F T F 0.79 0.79 0.79 0.79 0.81
LEARNING txt n=1 F F T 0.95 0.96 0.95 0.95 0.91
ERRORS txt n=1 T T F 0.90 0.90 0.90 0.89 0.95
REVIEW txt n=3 F F T 0.90 0.91 0.90 0.88 0.82
average - - - - - 0.88 0.89 0.88 0.88 0.89

Table 6: Best configuration and performance over 20 runs using SVM with the phrases as input.

category type n-grams stop words prune re-sample acc precgy g TYeCgug favg auc
API CHANGE | txt n=2 T F T 0.95 0.91 0.95 0.93 0.76
API USAGE combi nzy;=1 Npos=3 F F T 0.76 0.80 0.76 0.74 0.86
CONCEPTUAL | txt n=3 F F T 0.75 0.78 0.75 0.69 0.71
DISCREPANCY | txt n=2 T T T 0.78 0.76 0.78 0.72 0.70
LEARNING txt n=3 T F T 0.94 0.90 0.94 0.92 0.55
ERRORS combi nz, ;=1 Npos=3 T F T 0.82 0.77 0.82 0.75 0.67
REVIEW txt n=3 T F T 0.86 0.85 0.86 0.82 0.62
average - - . - - 0.84 0.82 0.84 0.80 0.70
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Table 9: The performance of the classification on the test set
of 100 SO posts using RF and phrases as input text.

category acc precCgyg reCgyg favg auc
API CHANGE 0.92 0.97 0.92 094 0.90
API USAGE 0.82 0.82 0.82 0.82 0.88
CoNcepTUAL | 0.79 0.78 0.79 0.78 0.84
DisCcRepPANCY | 0.72 0.71 0.72 0.70  0.78
LEARNING 0.94 0.94 0.94 094 0.73
ERRORS 0.79 0.79 0.79 0.79 0.94
REVIEW 0.92 0.93 0.92 0.90 0.66
average 0.84 0.85 0.83 0.84 0.82
EMTO0EDT—HICHULTH, GVWVEBETHETETWS
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