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Ci+ {RARRZNIDR WIZES

Aboutus  Knowledge News  CodingStandards  TIOBEIndex  Contact Q
€ mose

Products v Quality Models v Markets v (RPN

The TIOBE Programming Community index is an indicator of the popularity of programming languages. The index is updated once a month. The ratings are based on the
number of skilled engineers world-wide, courses and third party vendors. Popular web sites Google, Amazon, Wikipedia, Bing and more than 20 others are used to calculate
the ratings. It is important to note that the TIOBE index is not about the best programming language or the language in which most lines of code have been written.

The index can be used to check whether your programming skills are still up to date or to make a strategic decision about what programming language should be adopted

when starting to build a new software system. The definition of the TIOBE index can be found here.

Jul 2026 Jul 2025 c Programming Lang Ratings. Change
1 1 e Python 18.94% 8.03%
2 3 ®@ ¢ 10.86% +122%
3 2 v (] Cor 9.12% -0.68%
4 4 < Java 803% 073%
5 5 ® o 4.49% -038%
6 6 Js JavaScript 272% -063%
7 8 @  vsuasasc 248% +0.54%
8 13 saL 171% +0.32%
9 15 R R 169% +0.44%
10 1 ® s 1345 +0.33%

1: #£2026 4 7 B TIOBE 358", C++ HEBE 3 ([7)

I TIOBE GRit R SR HT2E

TATEAERR, BRRSIEMXEFENE LRSI
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ORCILCHECK(log_probs.nume] () > 0, "log_probs tensor must not be empty”);

—c Lsize x target_] arget_Tengths:
constexpr scalar t negin numeric Limitscscalar £::infinity();

using tangel_t - Lypenane stds tconditiona]_t<tanget_scalar_type — knt, int, int6a_

Tensor neg_log_likelihood, log_alpha;
size_t tg_target_stride;
std: svectorcintsa t> tg batch offsets;

i (targets.scalar type() = kLong) {
stdsstie(neg_log_likelihood, log_alpha,t_target_stride, tg_batch_offsets) -
ctc loss allocate outputscscalar €, kLong>(
Tog_probs, targets, input_lengths, target_lengths, 014N
}else {
stdstie(neg_log_likelibood, log_alpha, tg_target_stride, tg_batch affsets) -
ctc_loss_allocate outputscscalar t, KInt>(
log_probs, targets, input_lengths, target_lengths, BLA);

inten_t batch_size = log_probs.size(1);
auto 1pp - log probs.permute([1,0,2));

auto Tog_probs_a_global = Ipp.accessor<const scalar
auto log alpha a global = log alpha.accessor<scalar
auto targets_data - targets.const_data_ptrctarget_t>();

auto neg log Likelihood a = neg log likelihood.accessorcsc,

[& 2: PyTorch € [5] Ay C++ XD
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HiR FEE

:Z T [ Ruby |
% High [I Javascript |
g0 Level [_ Perl |
é N ” Scala |
s [| Java |
- ” Ca |
" Low [| C |
: tevel | Assembly |

0
C C++ C# Java Perl Python l H Machine Code I

Language

=—i2 \EE=XHW, RH CH+ BE5 B Nl 5 TILE H
I(?/ij ;Eigl;-}ﬂg 5 [2]. EWHRERE KEBREER.
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R

HEF AN

o JRFE4LAT: BJISL0022 (575261, IS126C)
o RIEEZM: BFIGITEMRIES (1)
o AFHIFR: 48 PHRFRT +32 LIFRT
o HiRETIE: 16/F x 3%/E, EHIM, 3-5 37 (9:50-12:15)
o FHIEfIE: 11 x 3%/E, EHAM, 6-8 1 (14:00-16:35)
o IRIZBMR: EIET — BEFE — REFLEKEE
o MHEHIRLM. B BERGEERERE
o MM FREZ (40%) + HIREZ (60%)
o ZIHIRERI (10%)
o EFHIELE (20%): 2, 4, 6, 8, 9, 10, 11, 12, 13, 14, 16 A
o TREMITFM (10%): ik
o HAREIR (60%)
B EIR R4 (100) = iR (40) + HLIK(60)
= HAEBFE(20) + HCABIE RS (20) + 2-4 FRL FA%R72(60)

2026.09 &1 = {FENH CH BN
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C++
Primer Plus

G/ —

: ( 5B6MR ) P3ChR
to Program, N - e mnn wan =l .;
. O Paioner Plins Stetl Edition o
RRET ARG, AmARAY Primer Plus

B 3: C++ K%¥H1E (ZAMK) (1] 4: C++ Primer Plus [4]

2026.09 &1 = FENH CH BN
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ZiREID

o BRiE, METHRLFR, FRAFEFERHE

o HBFE: yuanqiu@seu.edu.cn

o JRF¥EFETi: https://QiuTedYuan.github.io/cpp.html

o NAE: ARMBERFIEEBE (4Li7) 434 =

o HXZH
o MIHMFIHEIRmIE (Pascal IFF), B NOI ZELRE—EX
o . . HEVTFEERNEASE, ZEMBEHHEE (Java) FAES
o 2022 £ 7 B-2023 £ 9 AFFWBkEh#IT C++ HXF L TIE

Il ByteDance F Tzl

/S TR
HiEW AL Y

E2009 S RIRM DI LRI
(308 LU

WRIE,

2https://github.com/ByConity/ByConity/tree/master/src/Advisor
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HENEE

o IHIPIRE
1936 £ Alan Turing ERM [9]
1945 4£  John von Neumann 3 BS54 [10]
1948 £  Claude Shannon BRI [6]
1950 £ Alan Turing BERMiX. ATEEE 8]
o MHLR

1946 £ F—K: BFE ENIAC

1950 £ F_-R: REE IBM 7090
1964 £ B ERREE  IBM360
1971 £ LR AL TESE  Intel 4004
21 &g %1%, GPU £ NVIDIA
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% K%

HENBA

(2) 34 - BR (1912-1954)

i’rﬁt{g—*}izx ATEEEZR (5’1 )?fg ﬁz RS (1903-1957)

1936 12 HERH ELies P )

1950 4E42 H B Rl 1945 SR H DI R B L4 }ngfzﬁg SCRAEE - BR (1916-2001)
La ERILZR

T R 1948 £ BN ERIE

2026.09

£ 1 = FEH CH



B éz &7 " ’“%

SOUTHEAST UNIVERSITY

T EIEAZ R

F—A (1946~1958) F =4 (1958~1964) F 24 (1964~1971) FwR (1971~)
SFEHIN A RARBIT I KA L3 A

ERE— G LR

TR 83
RCA501%

400415 B ERRFOAIA

(I1BM, 1958) (EA A, 1971) S RRAPRLE

(Apple, 1977)

M
1BM 360 & it J-in (1BM, 1981)

(1BM, 1964)
ER

(aEas 150) a [REL
- | R4

(AEES RREXE, 1940) A, A

EE/REE Moore’s law [3])

181 A, SRR EARNNEAENEHE (RRENEHITE
PUERERME, SIRRFIERERIALERRMAEXTF) .

2026.09 &£ 1 2 {FEN CH E



THEMER

T EHLERR

o I (Input unit): $2#%. Rir. ME. UE. ...

o #itH (Output unit): RBIRzS. FTEIHL. =S, VIWE. ...

o M7F (Memory unit): REFE, W RAIE

o IR TF{# (Secondary storage unit): EEEIE, kARE

o rRgAbIERE (CPU): #2528 + ZHE (BRUZEE T + HFHE)
o EFALIERS (GPU): EKIAEKFHEEETE
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THEMER

3t 4w Ag

+ 3 il it
o §—IEUEH 0-9 o H—{IEUEHR 05 1
o EI0 1 0o E2i 1
° RITAE ° RTZAIE
(114)19 = 1x10%+1x 10" +4x10° (101)y = 1x 22 +0x 2" +1x2°
o THEFIH IS AETXT 2 K o TS HEEIHE

RY, BREERE
(14)10 =2x74+0

(101)y =4+0+1=5

- o TRt NG F4uT
=2x(2x34+1)+0 : .
=2x(2x(2x1+1)+1)+0 PEHIXTRE 1 7St

= (1110)5 (1001 1100)2 = 0x9C
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T EH RS BT

o Lb4F (bit): FEMBEMR/INEM, EH 0D |, WARGIH - HHIAL
(binary digit)
o % (Byte): 1Byte = 8 bits, AEBMAEAITERALL

o o o o ' ' ' '
o o ' '

Q3

°
°

s, ————— .| % ' o ' o ' [ '
ARRE _"";:3 o1 |2 |s|afs |67
olofo[o[ o [NUL|DLE|SP [ 0 | @ | P )
olofo[ [ v [son[oci| ¢ | A |a q
ofoli o] 2 |stx|oc2 2 | B | R | b |«
ofolv|[ [ s [exx[oca| # | 3 | c s s
ofiJofo[ & [€or [oca| § [ 4 o [T d '
ol fof[ 1[5 [ena[Nak| % [ 5 | € | U u
ojifr]|o 6 ACK | SYN 8 6 F v f v
O[] 7 [BEL|ETB 7 16 [ W 9o [w
" [ofoo| 8 [Bs [can| ¢ H h | x
oo [ o [ HT [EM [ ) T y
[0 {010 [ LF [suB| w J iz
ol n VT [ EsC K 3 {
t[r]ofof 12 FF | Fs . L \ ] !
o[ 3 [crR[6s | — ™ ] m |}
T[] ]o] s [SO[Rs [ . [ > | N[~ ~

AN ST | us 7 [ o [ — 1 o [oec
P
o ZF (Word): %:T—ﬁ%j(d\ 1%%7‘3 321_L (45F%) H 64 (8FH)

F Jk = X
+ i34l (ST) kilo, 1 kB = 10° B mega/MB  giga/GB  tera/TB
TS (5%  kibi, 1 KiB = 1024 B mebi/MiB  gibi/GiB  tebi/TiB

EER - Ecdi L
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HHEIES

—E7 C++ K45

XE—E; C++ i Hello world {45
#include <iostream>

int main() {
std::cout << "Hello, world!" << std::endl;

return O;

3

&1 = {FENH CH BN
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N —E3 C++ 25D

Xt 2—EBEHFINEENRE, ERTE C KR!
#include "stdio.h"
#include "stdlib.h"

int main(int argc, char *xargv) {
printf("%s", "Hello, world!\n"); // a C function!
return EXIT_SUCCESS;

}

2026.09 &1 = {FENH CH BN




HENE

N —E% C++ 4885 -1 ?

BitE, R CH BRE (4miFFEE-arch x86_64)
#include "stdio.h"
#include "stdlib.h"

int main(int argc, char *xargv) {
asm( "sub $0x20,%rsp\n\t" // assembly code
"movabs $0x77202c6f6c6c6548,%rax\n\t"
"mov %rax, (Jrsp)\n\t"
"movl $0x646c726f, 0x8(%rsp)\n\t"
"movw $0x0a21, Oxc(%rsp)\n\t"
"movb $0x0,0xe (%rsp)\n\t"
"leaq (%rsp),%rax\n\t"
"mov Yrax,%rdi\n\t"
"call _printf\n\t"
"add $0x20, %rsp\n\t"
);
return EXIT_SUCCESS;
}

2026.09 &1 = {FENH CH BN



HHEALES
#H2&1ES (Machine Language)
THEVEEBERGRANES, BB 01 AR,

412 BEITFLF (Punched card), IMBEHL AL H+
&1 = FENH CH BN

=
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iC4WiES (Assembly Language)

ERAREESHNRESHES, FEBIICHS (assembler) iILHREF

Tal

RERAR AT HATRITT B,

AN
LT

B 7: EANCRE S AN, (2 RFHEREY E 8: {EAICRIES HITRAGEN"

*https://store.steampowered.com/app/375820/Human_Resource_Machine/

“https://www.bilibili.com/video/BV1Ks411z7KS/
&1 = FENH CH BN
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HHEIES

CHESHRRIES

S2RIES (High-level Language)

BEHENEFES LEFRABRERE - BFEFSHITHRE.

1956 £, F—1HRIES Fortran 1960 £, RFHFRIES Lisp
PROGRAM sum (define input (read))
INTEGER :: x, y (define x (car input))
READ(*,%*) x, y (define y (car (cdr input)))
PRINT *, 'Sum is ', x+y (display (+ x y))

END PROGRAM sum
PBRTEIEMR, FEHESR (Compiler) WHRIBE FFANFES .
E "B #ES (W Python, Scala) Rf#RESS (Interpreter) K& HiF
2, HBRT R, BERBHMITEE.

Shttps://godbolt.org/
2026.09 &1 = FENH CH BN
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HHEIES

F2HBES.

CHwIES . SRIBESXILL

eFES iCHwES BRES
piRER VEHE BEILH ~EEmE (FR)
AKEE <FEEE  AREIEMEER VEEARES
RERKE &K <RI VB EER
BErEs xR VEE KR, ZHlE
miTHE F v LFE BKE, MEHS
ABEE <HERRE < RARE v AT AL

2026.09
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A

Vibe Coding
S scalalFtHE

PATEScalas TRy, SaSMRIE:
1. BEERE (REE)

O=H LTE
def quickSort(list: List[Int]): List[Int] = list match {
case Nil => Nil
case pivat :: tail =>
val (left, right) = tail.partition(_ < pivot)

quickSort(left) ::: pivot :: quickSort{right)

B & 2026.09 &1 = FENH CH BN
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C++ Ry 52

o 1972 &£, Dennis Ritchie® 408 C &=
o HiE. HE. BTA

e 1979 4£, Bjarne Stroustrup’ & Bf C with Classes

o NEmIRAIFE, #HUAEEXREHE

o FAKXBEFELRY, BEASRHHE
1983 &£, E&H C++
1998 £, C++98
2003 £, C++03
2011 &, C+11 (FiERRRA)
2014 4£, C++14 (auto func, deprecated, exchange,...)
2017 ££, C++17 (inline, optional, string_view,...)
2020 £, C++20 (typename, range, nodiscard, ...)
2023 #£, C++23 (consteval, throw, print,...)

202? £, C++26 (contracts, execution, _,...)

Shttps://www.nokia.com/bell-labs/about/dennis-m-ritchie/
"https://www.stroustrup.com/

®© 6 6 6 6 66 o o o

2026.09 &1 = FENH CH BN
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HHEIES

C++ 1&11-}5&.\
o BFIEFREZERE (BEAMK, FEHEKX)
o fflan: C++ RIFEFREEBRINE
o TEHEMHIKER (RINBHFMEFELD)
o flgn: C++ BIERENET

o HRHERNEES
o flgn: frB=IE. EAEIESt
%3 ARES S

BRES FERE
BiREG, ERS
TEFE, BEHRE TLEAT
5 2FHE—EE)

C++
REB—IEAHZELS ERRZXALE)

C
VM, s RS (AT R Java 12

Java
JavaScript RiEHE (RREB—17
HERBEHFEE
EeEy G T

Python
& 1 & N O B

Scala

2026.09
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TENES

C++ BIRAHFFEY

https://cppreference.com/

cppreference.com

Continers b

std:vector<T Allocator>+-@ase

Erases th specifiod sloments from the contaner:
1) Romoves the dlomentat pos
2) Removes the slemenis ntherange [ | rizst |, last
The ertor s | must be vald and dereerenceable. Thus the = () Rerator (vhich s vald. but s ot dreferenceable)cannat be
used s avalus for | 7o
= 1as% - orasing an gt o

The erator 22252

Parameters
bos - feratortothe loment o remove
Sirst, last - the pairofersors dafning the ange of lsments f rmove
Type requiremer
' must mest the reqiremenis of Move ssignabl.

ferator s retumed.

Return value
erator s retumed.

Horator foowing tho st romovod dlomont.
I o3 | rfers 1o helast element then
a3 () piotoremoval,thenthe updated e5

Last | ) isan omptyrange, then  1ase | s retumed.

2 2as
u

= icaled

Exceptions.

Complexity

%1 = FENH CH



https://cppreference.com/
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Hello World
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HER—A O 2

#include <iostream>
#include <cstdlib>
#include <ctime>

int main() { // main.cpp
std::cout << "Hello, world!" << std::endl;
std::srand(std::time(0));
int number = std::rand() % 101;
std::cout << "Guess a random number between 0 and 100 (inclusive)" << std::endl;

int guess = -1;
while (guess != number) {
std::cout << "Your guess: ";
std::cin >> guess;
if (guess == number) {
std::cout << "Your got it! The number is exactly " << number << std::endl;
} else if (guess > number) {
std::cout << "Your guess is too high" << std::endl;
} else {
std::cout << "Your guess is too low" << std::endl;

}

return O;

2026.09 %1 = FENHC
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WNER {74 A Windows 10+

= (s F| WSL(Windows Subsystem for Linux)

THIEMR > 125 > BAKE Windows IigE, FIAFTH "E&RF
Linux §J Windows F&RZ”

FEREER Windows gk o

e
. B R

g|
H

LY T T Isfs) T Jafala)

2026.09 &1 = {FENH CH BN
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o PIETE R BEST PowerShell, H#1{Twsl --install

Windows PowerShell

Windows PowerShell
E73
Windows PowerShell ISE
% Windows PowerShell (x86)
2 Windows PowerShell ISE (xB6)
Citra
¥ Windows P
SteamRomManager

Melonds

o Pesx2

Q_powershell - sEEseaes

%1 = FENH CH
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SOUTHEAST UNIVERSITY

Rk G+t miFsn

MR {7{E A Linux 5 Windows 10+
o ITH &L 1T (Windows EEFEARZEI=H1%EHE Ubuntu)
o fr/etc/apt/sources.list IL{EH T INFF LR

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse

o LIt g+t

sudo apt-get update && sudo apt-get install g++
R {RAE R MacOS
o FTHALITH LRI Homebrew®:
/bin/zsh -c "$(curl -fsSL https://gitee.com/cunkai/HomebrewCN/raw/master/Homebrew.sh)"
o Lt ott:

brew install g++

8https://brew.sh/

&1 = FEH CH
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Hello World z‘“:?“ ,J,,},SE::%
HiFFHHIT C++ KA

#2147
EREE XA BRI RBBRIFAtest . cpp{F, Fg++ test.cppif
1T4%, @it./a. coutFITHRIZFBNERF.

oe

course/chitest.cpp

felcone to the Emacs shell
~/Documents/cpp_course/chl $ g++ test.cpp
/Documents/cpp_course/chl. § ./a.ovt

Hello, worl

Guess a ran dom number between 0 and 100 (inclusive)

:rendl;

nunber between 0 and 100 (inclusiv is too
ess: 7

is_too

87

is 00 low

exactly " << number << is oo high

> hight << std:zendl; is too low
ss: 92

00 low" << std:zendl; \ 1 The nunber is exactly 92
“W/Documents/cpp_course/chl

test.cpp ALl (21,11)  [Compiling] (Cr+//L Flymake[o 6] Proj[-] EWoc Abbr

2026.09 &1 = FENH CH BN



Hello World

HEFAT C++ KA

AR EMIFLIIRE (IDE)

£/ VS Code/Clion % IDE ##IE , KRS Hli#tnain. cppXH/E,
RimainFHHEA L HARIET.

BR i 2026.09 &1 = FENH CH BN



Hello World

HEFAT C++ KA

HE=: #Z IDE (AZFZEANED)
BREENTL IDE’, FFEENIT.

ideone

f5|3Nhttps: //www.ideone . com/
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ERIERISRIF: Makefile

LUERENNHRESE, AILEBRTE—1 Makefile, X ILEE
Bidnakefp & i#HITHZE. BEIME ., REEHINTAY Makefile BIR]

#Makefile
all: main

main: main.o

g++ $” -o S0

%.0: %.cpp
g++ -c $< -o $@

clean:
rm -rf *.o0 main

A {ER CMake, R UT

#CMakeLists.txt
cmake_minimum_required (VERSION 3.29)
project(test)

set (CMAKE_CXX_STANDARD 11)

add_executable(main main.cpp)

2026.09 &1 = {FENH CH BN
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Cri GEMIE

O FabiE GRERAY — JE{LHD) g++ -E main.cpp -o main.i

extern __attribute__((__visibility__("default"))) wistream wcin;
extern __attribute__((__visibility__("default"))) wostream wcout;
extern __attribute__((__visibility__("default"))) wostream wcerr;
extern __attribute__((__visibility__("default"))) wostream wclog;

} 3
# 2 "main.cpp" 2
int main() {

std::cout << "Hello World!\n" ;

¥

Q ¥ (RERA — iC4RAL) g++ -S main.i -o main.s

_main: ; Gmain

.cfi_startproc
%bb.0:

stp x29, x30, [sp, #-16]! ; 16-byte Folded Spill
mov x29, sp
.cfi_def_cfa w29, 16
.cfi_offset w30, -8
.cfi_offset w29, -16
adrp x0, __ZNSt3__14coutEQGOTPAGE
ldr x0, [x0, __ZNSt3__14coutEQGOTPAGEOFF.
adrp x1, 1_.str@PAGE
add x1, x1, 1_.str@PAGEOFF

O L4 (GC4wAY — #128%0) g++ -c main.s -o main.o
O #E#E (W2{L — AHITIERF) g++ main.o

2026.09 £ 1 = FEH CH



o BRI ENMEMEXERTS

o HEMEE. THHNRE. LE5TH.
o THRITEMEXRIE

o WEMBMEAEN. REBSREML. .
o IBE—NERIRY C++ IEFFFEIRE
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[1]  Paul Deitel and Harvey Deitel. C++ KZFHIE (EIIR)

[2]  Mathieu Fourment and Michael R Gillings. “A comparison of common
programming languages used in bioinformatics”.

[3]  Gordon E Moore et al. Cramming more components onto integrated circuits.

[4]  Stephen Prata. C++ Primer Plus.

[5]  PyTorch.
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