Here We Go Again:

Why Is It Ditficult for Developers to
LLearn Another Programming LLanguage”?

Nischal Shrestha Colton Botta Titus Barik Chris Parnin

ICSE '20: Proceedings of the ACM/IEEE 42nd International Conference on Software Engineering Pages 691-701



https://dl.acm.org/doi/proceedings/10.1145/3377811

7Fﬁl./<'f'm@|:|n|:|%?f/3 %&l./é

. Peter Norvig (Google Dfff5RAEK
- FIULKHDEBZZRE TV ONEEICEET S

SEICBENERD CUERE)

- AL S NTICEFE T ENFELZL

]]Illl
ol
O

S P TSR/ MBI ZE Z (e

ST SR/ AR ZE ZHEF




Research Question

- RQ1: S@BEOTHIEH S50 ?

- StackOverflow O¥EfE%FE

. RQ2 : FBEER IOV IN—IFEDLSICUTH
LWSEEZZESOMN?

- AV E1—TOHRE

- RQ3: BHREEL 7OV IXIEFHMULWSETHZ
AL 2D 7?

- 1V E1—TCODHRE




RQ1 : 77—~ UNE

SmEDTHEdH DD 7?
1. BigQuery ZF\W\T SOTorrent i 57— V&

[T

- YUICEBN 2 D8FNTWDS
- ZTICEZBN 1 2EFNTVT, TFARNCHES—A

2. FEIT2 DOEHENEET 2R\ DA

- 15 DEFENR7
3. ERFTT Y Alc 30 HHh
- G&r 450 FoxtE (15 N7 x 30 #&%iR)




RQ1 : StackOverflow TORE

SaamE DT HIEH D

h?

S CDT

- BB LEINE

TSI VIHFICE ST

LS TeREZ U TWLWBADOT

- ZEHEZBOMN) T—5¥T7L—LA

# R

dataldata$x > value
# Python
datal'y'][datal['x"']

, vyl <=1

> value] = 1

. Correct : IEU K RFE

. |ncorrect : :&

1o feikE (FEME

T— T L—LEBIEICDNT
R TIE1TZE, JZETHEET S
Python Tl&1T%%4, JZETEET S

i

(FE1E

I
N—”




RQ1 : #5EE

Table 2: Posts by Language Pair

Correct* ° 450 1t: HH ] 74 152 i\-l——
Language Pair' Posts” % Accepted® | n & L/ < 'fJ I_I (39%)

<C, C++> 30863 65% | 9 ME
<C#, Visual Basic> 11522 62% 8§ MmO
<Objective-C, Swift> 9416 50% | 10 w3
<Python, C++> 6763 51% § 15 m
<Java, C#> 6748 59% | 16 W
<Scala, Java> 6622 55% | 8 W =zx o
<PHP, Java> 6152 46% | 16 =m0 e =R Fﬂﬁ < 0) -:F ,,f\ \ 5 %
<R, Python> 2824 49% | 12 =
<Kotlin, Java> 2565 53% | 6 @I t R %
<Matlab, Python> 2407 53% | 11 w3
<Node, PHP> 2077 40% || 14 w3
<Ruby, Python> 1314 65% || 14 m - EPEFIRN
<Perl, Python> 1152 67% | 13 mO 61% D ﬁﬁ LTP C Bﬂ = yA\
<Lua, C++> 1143 63% | 12 W3
]

<Clojure, Java> 1098 68% || 10

=S EWVNDDITTIE
1'The pair of programming languages.

2 Total number of questions where the two languages are tagged or 7’— o L)
referenced in body.

3 Percentage of questions that have accepted answers.

4 Total posts (out of 30) classified as having correct assumptions

formed from prior language knowledge.
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ID Exp! Domain Recent Transition
P1 15 Compilers C# = Python = C++
P2 9 Data Science Python = Julia

P3 18 Information Sciences = Python = PHP

P4 15 Neuroscience R = Python

P5 10  Security C++ = TypeScript
P6 20 Cloud Services C# = TypeScript

P7 6 Cloud Services C# = Python

P8 10 Web Platform C# = JavaScript

P9 31 Data Science C# = JavaScript = Scala
P10 8 Business Applications C# = Rust

P11 12 Web Platform C# = Ruby

P12 10 Data Science Python = SAS

P13 6 Software Engineering C++ = JavaScript
P14 10 Data Science R = Python

P15 20 Software Engineering C# = Swift

P16 5 Data Science R = Python

1 Years of self-reported programming experience.
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Learning Strategies

JIXREFEDELSICHUWEEZZIDH?

THEME DESCRIPTION REPRESENTATIVE EXAMPLES PARTICIPANTS !
Learning on their own Programmers lacked formal “We didn’t have a nrocedure for neanle cetting up and P1, P2, P5, Pé,
(Section 3.2.1) trainin 3’% ?'“; I6 ?'“; Z'EZI P7, P13, P14,
a-rld itc AvuovVvULvidiv 'y I—\.«DALILULUBJ i Juot A" AV \.«V\.o.l.] l-ll.l.ll.s CANA 1AV . Pls’ P16
stack, leaving learning to them- I got initial tips from some folks from the team on what’s
selves. what.”
Fust-in-time learning Prograi ~ —_ A4 SIS ’ P1, P2, P3, P5,
(Section 3.2.2) learnin INEICIH U TFE P9, P14, P15
“Step one for me is always find and read other people’s
code”
Relating new language Progra MM arc ;;r] A yvmman fan “T lancaolsr r;tnlrt:11 i\r‘nno Horn “’nml‘-j;% annth er language.” Pl, PZ, P9’ Plz’
. H o =1 > > ”
to previous languages tur(.es 0 'ﬂ?‘[ﬁ LJ 7'2__ ’f[l Elifﬂz: t T%D Z)\ ) (,j’ —( =B n Reacjc. o P13, P14, P15
(Section 3.2.3) their PIEVIOUS TAIIguUdgrs. II yOU Cdll CUIIIPJAIt UICIT SIUC Uy SIUC dllu 1T 1d their simi-

larities you’re more than halfway there.”
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Language Interference

i o

THEME DESCRIPTION REPRESENTATIVE EXAMPLES PARTICIPANTS?
Old habits die hard Pr — P — P —en P2, P3, P4, P6
) &/E . E% b b b b

(Section 3.3.1) suf 'ﬂg’[ﬁ L/ 7—(__ %I:I nH él I D EE n L P9, P15

OUS TAITEUAEES. T TIT GOIITE I ; o that!”
Mindshifts when Sopaetimee nracrammere urvace "All msaconmntiane were theawn ant the window.” P2, P5, P6, P9,

itchi ] tit” P10, P13, P15
e T ERERORG 1T
3. e —

mindsets, or “mindshifts’ makes it really hard to debug.”
Little to no mapping Pr e N - e borrow P2, P5, P9, P10,
with previous languages  tim 'ﬂ& L/ 72_ %D i& t Fl;a ?_:7':)\ fd: \, \ P11, P15
(Section 3.3.3) wh ;

ping of features to previous lan- “I did not work with concepts like virtual DOM, shadow

guages. DOM before”
Searching for terms and  Pr( R h look for” P1, P2, P4, P8,
documentation is hard  to ! I\ f\’ 1 >( / I\ % E|:7|<_§— d) 7:) 7( X ttle deeper P9, P11, P12
(Section 3.3.4) the language and its associated digging”

technologies. “They have their own convention, TypeScript has its own

convention, JavaScript has its own convention.”

Retooling is a Prq k3 ToO |~z \ ,—'— d now it’s  P1, P2, P9, P12,
challenging first step toc 7F)-’I- L/ k’ \ Fﬂ% %"Riﬁ N\ OD lr-lE!}]- / D\ P15
(Section 3.3.5) ronment of the new language.  “In Xcode, build targets aren’t ‘Universal’ in definition like

NET”
“The problem is Intelli] is aimed at the Java developer and
I’'m using SBT which is from the Scala world.”
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