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Coding Sucks Anyway — Matt Welsh on
the End of Programming

A former professor of computer science and Google engineering lead thinks generative Al will lead
to the end of programming within 3 years.
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Feb 21st, 2023 10:04am by Richard MacManus
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Generative Al can increase developer speed, but less so for complex tasks. Against Expert Forecasts and Developer Self-Reports, Early-2025 > METR
Al Slows Down Experienced Open-Source Developers
i i i i 0 In this RCT, 16 developers with moderate Al experience complete 246 tasks in large and complex
Task completion time using generative Al, % M Without generative Al [l With generative Al projects on which they have an average of 5 years of prior experience.
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Growing Evidence that AI-Generated Code Optimizes for the Short-Term
R 25 I UE R R B AL A2 ARG PUAK ) 2 R R ROR

Al-assisted code has contributed to a measurable decline in code quality. In 2024, there was a marked increase in the
frequency of copy-pasted code, surpassing the number of refactored (or “moved”) lines for the first time. This shift suggests

that developers are focusing more on rapid feature implementation rather than long-term maintainability.

AT SEBYARTS FERTS R RA BT M. 2024 48, STRURSRYRTDAOBIR BEHN, B0l TEY (B3 W17
Mo AR, TFRH EANKIEPESCUINAE ., TR I 7T et

Google’s 2024 DevOps Research and Assessment (DORA) report corroborates these findings, showing a correlation
between increased Al adoption and a rising defect rate. Google’s analysis estimated a 7.2% decrease in delivery stability for

every 25% increase in Al adoption.

7K 2024 4F DevOps BRFCAIAG (DORA) HAHES TXEET, B A TSR A RAAN L GRIAR I 172
FHFERER. BRIAFIET, SHM 2%\ THERAE, AR TR 7.2%.

https://www.jonas.rs/2025/02/09/report-summary-gitclear-ai-code-quality-research-2025.html
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"Everyone should know

how to program a computer,
because it teaches you

how to think.’

Steve Jobs
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(Location 9) mﬁtﬂ_’,ﬂt

00010100| (Location 10) i0: O0x2DCS8
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A F=ERF1TEEs (Program Counter) FESJRIENITIE S FTERIARFHBLIE

Program
counter: ati
0010110111001000 (Location 9) AfFiiE
(Location 10) yu - Ox2DCS8

faFia <t
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0 CPUIE<ERA: BUS>1FB->HUT>F0E

Data to Memory 01110111

CPU

01001111
préditan 10100000

counter: 00000010 ati
0010110111001000 Address for 10100010} (Location 9)

readirégltwritiﬂg 00010100} (Location 10)
ala
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A FENCRES, EAITLE—LLE WA 818 SRR A S PT LAIEAZRY
Bnicts, LLiIizE:

B add = 000000 | 6 2 20 16 1 TR0

SPECIAL [ " O000(0) O0000) DIV divili %
. SUb — 100010 000000 " O11010
B IIIUI = OOOO].O SPECIAL e " 00000 00000 DIV divudit %
- O00000 ' 011011

B div=011010
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0 FREIHENN

1. MR A2 E20004e— /3 FHN B F 4551
2. MABAZE2004%E 5 —HFHEN B F 552 0101 07 DO mov eax, dword [0x07D0]
\ ) o ‘ /010207 D4 ___ mov ebx, dword [0x07D4]
3. I AR2TARSITAEITWRNEA, 03 01 02 add eax, ebx
R BT T 02 01 07 D8 mov dword [0x07D8], eax
4, feF B E1IVREEN A A2 F2008 eSS LIRESSEIN (xe6)
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A BB RLIHE "H5" BATURIAEAIRVAERE?
B Y "FRREHEIN" BESEBEEFRTN: sum=a+b;
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A GESNEXNLRESHH—THSR, A*=IREFHFENCPUFIIESE, F
BAXESZIER

010107 DO mov eax, dword [0x07DO0]
010207 D4 mov ebx, dword [0x07D4] cum=a+ b
030102 add eax, ebx ~ /
02 01 07 D8 mov dword [0x07D8], eax
= S LImiE =L (xe6) CiES3Eil
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TE—PENCHE (ANSIC) |, EX T CruERICrRERR
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Timeline of C Language Versions o5

1972 1978 1978
o K&R C
Developed by Dennis Ritchie First edition of "The C Programming
at Bell Labs. Language’ Brian Kernighan &
Dennis Ritchie
Adopted by ANSI as a
standard language.
2011 1999 1990
C99 ISO C (C90)
Introduces new features Like inline Internatinally standardized by IS0

functions, variable length arrays.

™~ Added multi-threading
i support, improved
Unicode support.

2017 2023
C17 C23

Focus on bug fixes Refined existing features, continued
& improvements improvement & bug fixes
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TIOBE Programming Community Index

i TEY YR

Source: www.tiobe.com

*EEIE-I«IZI %_Z_

30
25
f%gr. Y,
= ym Rl -gﬁj Monday Dec 3, 2007 ky/?x’%
X vy ® C:1317% "4’/’ A\
©
o
10
5
0 | | | | | | | | | | | |
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
=== Python e C++ - C == Java - CH
=== JavaScript Visual Basic e Go Perl Delphi/Object Pascal

https://www. tiobe. com/tiobe—index/
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PLUAFEMNBTALEFHEZUR (FFFL

F—T15 CGESHLA

UNIX
Operating
System
LucasFilm Computer
A e
C
Computer Embedded
Languages LH“g“HgE Systems
PC v Robot
Applications Factories
Star
Wars



https://www.tiobe.com/tiobe-index/
https://www.tiobe.com/tiobe-index/
https://www.tiobe.com/tiobe-index/
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HEAOFEHFEE, &R THREESZ—
d CRYILE

# <stdio.h>

int main()

{

= I_Jﬁ& &CPU Ij\]?— ﬂbE}f?%UﬁEj] - printf("Hello World!\n");
= BRRF: S 55 |
[ %iﬁ /f:\EJT;T%{’E,?\é}EI‘IEIjE,ﬁFgF_’TCF E{ ehini void main(Stringl] arg) {
System.out.println("Hello World!");
d RmEESIEZERR
B FEZEC-likeilES
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| CESHIEEIRE: IDE
0 Sk AIE (IDE, Integrated Development Environment) 2T

REEFHAIMNEHINAER, —IREBEY%wEss. Mi¥ss. s
MEAPRERSFIE

0 SFRIRSICESIRE, MAEERDEV-Cv
0 AR SR
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d ¥TFHDEV-C++EM, mddownload FEZEH,

@& » Windows » Development & IT » Programming Languages » Dev-C++

DEV Dev-C++ for windows

+ Free « InEnglish ¥ 5.0.4.9.9.2

Free Download

for Windows

4 (13590 &) @ Security Status
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A ¥FTFLE3Ee, —REERID]

Q Dev-C++ 5.9.2 — X E Dev-C++ 5.9.2 — 4
License Agreement Choose Components
Please review the license terms before installing Dev-C++ 5.9.2. ﬁ Choose which features of Dev-C++ 5.9.2 you want to install. ﬁ
Press Page Down to see the rest of the agreement. Check the components you want to install and uncheck the components you don't want to
install, Click Next to continue.
Bloodshed Dev-C++ is distributed under the GNU General Public License, A
Be sure to read it before using Dev-C++. Select the type of install: Full v
GNU GENERAL PUBLIC LICENSE Or, select the optional - Dew-C++ program files (required) A |
components you wish to --[¥1 1con files
Version 2, June 1991 install: — )
--|%] TDM-GCC 4.8. 1 compiler
Copyright (C) 1989, 1991 Free Software Foundation, Inc. --[¥] Language files
675 Mass Ave, Cambridge, MA 02139, USA - [v] Assodate C and C++ files to Dev-C++
Everyone is permitted to copy and distribute verbatim copies -V Shartouts
of this license document, but changing it is not allowed. v — - e e v
Description
If you accept the terms of the agreement, dick I Agree to continue. You must accept the Space required: 332.2MB
agreement to install Dev-C++ 5.9.2.
I Agree Cancel < Back MNext > Cancel
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O —IXREERIA]

b Dev-C++5.9.2 - X b Dev-C++5.9.2 -

Completing the Dev-C++ 5.9.2 Setup
Wizard

Choose Install Location
Choose the folder in which to install Dev-C++ 5.9.2. E

Setup will install Dev-C++ 5.9.2 in the following folder. To install in a different folder, dick Dev-C++ 5.9.2 has been installed on your computer.

Browse and select another folder. Click Install to start the installation.
Click Finish to dose this wizard.

Destination Folder

:\Program Files (x86)\Dev-Cpp Browse...

Space reqguired: 332.2MB
Space available: 7.7GE

< Back Install Cancel Dack
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| DEV-C++ 2228561 (PU)
O WITFERPAZRETR,, FIFRERIEF

k@l Dev-C++5.9.2 — 0 X
File Edit Search View Project Execute Tools AStyle Window Help
|:| | | | | | | TOM-GCC 4_8_.1 €4-bit Belease P o
{globals) L ot

Project Classes 4 ¥

50 Compiler B Resources dlh Compile Log «” Debug [& Find Results
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BF—1TCEEER (—)
0 s HBRGFile/New/Source File (Ctrl+NtET) SIRESTSTH

B Dev-Cc++ 5.9.2 — ] X
Eile Edit Search View Project Execute Tools AStyle Window Help
B Source File Ctrl+N | | | TOM-GCC 4 .5.1 €4-bit Delease | w

Open... Ctrl+0O Project... v

Import
[E Export

Print Setup...

0 F\HFEEID\deque\bf2.cpp

1 FAdH@EEICJZ 202 1\coloring\std.cpp

2 FAHEEEED\sets\ 10\source\string.cpp

3 FAHEZEIS\GDOI 202 1\noise\noise.cpp

4 FAHEEID\HSF\tree \std.cpp
& Clear History
#® Exit Alt+F4

B8 Compiler B Resources dli Compile Log ' Debug [ Find Results

FRENMETEZEeFREEWR (BRIt F— GESHhA



B—1PCGESER (2)
0 (ESR TR R IR S

—

Bl Untitled2 - Dev-C++ 5.9.2
File Edit Search View Project Execute Tools AStyle Window Help

O EHEgE & EYESNERE | oo OB 88| |
al| 43 [ {globals) w

Project Classes * | * [*] Untitled2
/* This 15 my first C source file*/
#include<stdio.h>
int main() {
printf("Hello World!");
return ©;

(= S T O U R N

58 Compiler & Resources dih Compile Log « Debug [& Find Results

Line: 4 Col: 28 Sel: 0 Lines: 6 L Insert

iy

— [

TDH—=CC 4.8_.1 &4-bit Release

!

b
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E—/CiE

szF (2)

A AL EAFile/Save (Ctrl+StER]) (R1ESH4:

d YH2IEE /9 helloworld.c,

RFREL

REYS

“C source file”

=
File Edit Search View E Cave As _
0 ClF=4 J
al| <3 M ||| tgroba1s) FIFEI) : | W kel v @ Er
Project Classes *  * | hel i~ 3 SritsE (7) N
1 -
BRI E
§ 8 B 3D X
s IR
3 S=H E s
ﬁ
pra= ER
‘ -_—
i = 3
.“ FEE
WesRiE ¥
T ) : hellovorld v F12(2)
FRIFHER (T) . C source files (*.¢) w il
B8 Compiler B Resources @il Compile [og & Debug &% Find Results
I__ine: 5 Col:_ 2 Sel_:___E}______ _I?ines.: 5 B _LE Insert Done parsmg__m [}[}4? 5econd5

F—1 GESHhA
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s—1CGESERF ([)

O fRiRiEE<F11>amtiA LA "Excute/Compile or Run” J@iEHHElT
P (IS TFOeXIBNNE, 40 Errors & Warnings #82& 0)

i D:\pml\courses\se-xx-c\if{42022\w4\sources\lec1_helloworld.c - [Executing] - Dev-C++ 5.11 — O X { ﬂ
- |
File Edit Search View Project Execute Tools AStyle Window Help File Edit Search View Project Execute Tools AStyle Window Help
O ® @ =2 [sqfsy = SO @SS | 8| dih @ || |ToM-ccc 4.5.2 €4-bit Release v || @ | & [Syfey = BBEO@EES| | %8| dh @ | |tov-ccc 4.5.2 64-bic Release v
g g M || (gicbals) v v g G M || (grcbals) v v
Project Classes Debug lec1_helloworld.c Project Classes Debug lec1_helloworld.c
1 /* This is my first C source file*/ Compiler Options x Le*/
P
2 #include<stdio.h> Compiler set to configure
3 TDM-GCC 4.9.2 64-bit Release v| <o || [P B
4H int main() {
5 pr‘lnt'F( "Hello WOr'ld"); General Settings Directories Programs
6 return 9; C options Code Generation Warnings Profiling Linker Output
e ——
7 } I Optimize for the following machine (-march) v
Optimize less, while maintaining full compatibility (-mtune) v
Enable use of specific instructions (-mx) w
Optimization level (-Ox) v
Compile with the following pointer width (-mx) v
Language standard (-std) IS0 C99 v
|
28 Compiler [l Resource ilh Compile Log_o Debug [G\ Find Results %] Close : B2 Compiler [ Resources dlh Comp
CompiTing single file... | Compiling
- Filename: D:\pml\co:::s-:—s\se—xx—c\i:i{-‘FQQZZ\w4\sources\lecl_helloworld.c - Filenan d.c
- Compiler Name: TDM-GCC 4.9.2 €4-bit Release - Compile
[[]Shorten compiler paths [[]Shorten compiler paths
Processing C source file... Processir
- C Compiler: C:\Program Files (x86)\Dev-Cpp\MinGWé4\bin\gcc.exe - C Compi
- Command: gcc.exe "D:\pml\courses\se—xx—c\'ﬁ%L‘FZO.‘Z2\w4\souzces\lec;_helloworld.c" -0 "D:\pml\co - Commanc For more information about GCC's options, please visit elloworld.c" -o "D:\pmlico
http: //gce. ghu. org/onlinedocs/gee/Option-S ummary. hitrm|
Compilation results... Compilati
---------------- X Gonce
- Errors: O - Errors:
i e O
- E'J;a_::\_;;,gs_ Warninas: 0
__:_EIL:LFJJ-:-&IT-:-.D \pml\u: rses\se-xx-c\#®2022\wé\source es\lecl_helloworld.exe .
Seerar Sise: 127.es1ca060 Kim ;ZI:I %EW bE= dhifpd =S
arning, AJEEFRERECE
< > F |
Line 7 Col: 3 Sel: 0 Lines: 7 Length: 113 Insert Done parsing in 0.031 seconds :Lme: 7 Col: 3 Sel: 0 Lines: 7 Length: 113 Insert Done parsing in 0.031 seconds
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s—1CGESER ()

\ — —
D K’/f j-é:t B | C:\Users\Administrator\Desktop\helloworld.exe
JEN = | C\Users\A

Process exited after 0. (009499 seconds with return value (
Ll |_-_ PN = = Frde I e |-I
18 ﬁt; ‘H'.:.-_L il E[‘.i':”_‘.‘i;.
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d helloworld.cfUiBEFE, BRIFESE, FAET— Mz

/¥ This 1s my first C source file*/
#include<stdio.h>

—| int main() {

printf("Hello World!");]

return ©;

ChoWi B Ll b

- 1
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/¥ This 1s my first C source file*/

0 Bk, /**/FEERERD 2R

PRSI AE
A FEALIEZHE;

/¥ —FERE K/

PR ERNESEREFEEWR (BFRH)

2

SCEFRHNER—ANRE R T T

[* —FER
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| GESIEFENESEEL: L

#tinclude<stdio.h>

A #include<>1EEERAIERD 2L

0 ARELXAHE S S ARBITEH RIS
P4l helloworld.c FRRISCIAS stdio.h (FRAESIARGSLIY) BIEE 7 FESE
=FAZRY printf()
1 #include@MMEIE<: EAXAPRTEFIEIXE
N A RR SRR < RIRF X RIS
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I GESERMNETITIE: mainRzl

int maln{} {

\

O mainBREEE MDA L, CGEREZBMmainF g
O int@RRENAVIR[EIZEEL, FTrmainREFFITERG, SREIERFIR[E]—

TEEN

A A ESREPEE X mainkREE RRYSCIN

\
/
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I CGESEFNERIEE: mainRzl
printt("Hello World!");

A printfB,2—PERZY, fEstdio.hkAGPRE X AYEIHH RAZET
B 1ZEREOT LB E AR EEIEDR i ER
B XEFTEIARYE: Hello World!

0 =R EAUttdt, B TNEGeefJENHEMANMER

B 25/ Thda<, BESFIENW FER?

X X Xk
X Xk %k 5k %k
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| GESEEFNEEIBX: return

return o;
d returnBEERIX—RREHISSR

O [FUNEEZ=FRESR, returniZ3 RO EZEEEEERIFEAT
B XEBreturnfIFRIATVEO0, BHELEHEmainERER[E] 70
O REEEHER? REIG TEERSR, SFRTEVUXDUBAIIIT S

0 AR mainZUREIFAZ0, BBAITENIMSIAALIEI B AIIHAIT,
T4 3= (Error)
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| GESEERENEFEE: 9=
0 WONEFATREERENT, manRBHRTRIZHREESS "
A o5EGESPICfr ES5ViERNgGSE—NE), EXRAT—MCIEIETQRY

T (IBREHEAESE ¢ TARLSEDE " ")
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FadlhfEE —— #include<stdio.h>
EREI=L > int main(void)

: printf("Hello World!\n");
: return O;

[

[

EHEE —
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concrete.c

—

[ [ we

Wit

concrete.obj

‘ ks [
;

[

B

concrete.exe
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[ EEFEEENXAREZ SEEIRRET, WA feet MIE

S Nz M7
0 ESEE e
D \E%;‘Q/_ @ int main(void) /* fE2EF (NAKEFEM AL %ﬁﬁiﬁﬁ*ﬂ z
BT ®
& &
8 { @
s int feet, fathoms; AT ERY @
@ ER=EIT @
s fathoms=2; e o
& feet=6*fathoms; i1 2%1ER o
a printf{"There are %d feet in %d fathoms!\n", feet, fathoms}; o
return 0;
& ] i
€ 2
o e e e o e . i
. ST -
f i
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A LITMERSTAlRRR? fmiFinE?

#include<stdio.h>
int main(void)

{
printf(“Hello World!”)

return O;

0 SR
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1 RIEIESERXREITENERFIWNEES

1 GESEEA. mshIERRIEES, BERRIRER
0 CGEFHE—1 ST CREEER, YREEmainHZ]

A printf() Rl LA FRIEBERIENAST
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f¥8: yuesh5@mail.sysu.edu.cn
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