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( 1986 202 1 ) University of Science and Technology of China

Programming Language Hall of Fame
Ve ry Long Term H isto ry The hall gffame .I'stilng al! "Prcigran'.ming Language of the vear  award winners is shown belo

nas the highest ris in ratings in a year

To see the bigger picture, please find below the positions of the top 10 programmir
positions for a period of 12 months.

Year Winner
Programming Language 2021 2018 201 2020 £ Python
7]
c ’ 9 5 2019 ac
2018 o Python
Java 2 1 1
2017 nC
Python &) ) 6 2016 " Go
C++ 4 3 3 2015 9 Java
Ca 5 4 5 2014 . JavaScript
2013 7 Transact-SQL
JavaScript 6 7 10
2012 % Objective-C
PHP 7 6 4 o
2011 7 Objective-C
R 8 16 M 2010 % Python
SaL q - _ 2009 7 Go
. 2008 xC
Swift 10 15 - -
2007 9 Python
Perl 14 9 7
2008 & Ruby
Lisp 29 26 14 2005 % Java
Ada 33 24 21 2004 % PHP
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OHigh Level Lang (C, C++, Java, etc.)

High-level

v Statements o
v'Variables

v’ Operators

v'"Methods, functions, proceduses

language
program

OAssembly Language forbiro
vInstructions
v'Registers
v'Memory

Binary machine
language
program

(for MIPS)

swap(int v[J1. int k)
[int temp;
temp = v[k]1:
vkl = vlk+11;
vlk+1] = temp;:
}

swap:
muli $2, $5,4
add $2, %4.,%7

Tw $15, 0(%2)
Tw $16, 4(3%2)
SwW $16, 0(3%2)
sw $15, 4(%2)
ir $31

00000000101000010000000000011000
00000000000110000001100000100001
10001100011000100000000000000000
10001100111100100000000000000100
101011001 11100100000000000000000
101011000T1000100000000000000100
Q0000011 LI1000000000000000001000
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« Editor
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SEIESE EN Q) FEAZEAL g

Data Section ® 00F0
Code Section @ 00F4
data DATA OFFSET 0
Offset o -
resuit DATA OFFSET 4
dosalfe SYMBOL TABLE. Reserved for
main CODE OFFSET O Data Section @ 0020 Interrupt Vectors
00 0 [ DATA SECTION Code Section ® 002C Top of Stack —
o] 00 00 00 11 (data) 0020 | DATA SECTION | Reserved for
4| 00 00 00 00 (result) | 0 gggggg(m) Stack
0074 [ CODE SECTION . iy
> - 00 00 00 00 (final) { RAM
main () (w/refs to 002¢C | CODE SECTION
100 symbol table) machine code for f
bytes main () w/refls only
U foo.0 to sections Reserved for Heap
............... Top of Heap —
[STMB0L TABLE Becii o 8 bytes { DATA
Code Section ® 000C Unised am
final DATA OFFSET 0 i sl
main CODE OFFSET 0 _|vo
0008 | DATA SECTION |
0] 00 00 00 00 (final)
D e
000 | CODE SECTION ROM
0 m&zm..::m 50 bytes { CODE
B —————— -
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o bar.o w
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OGCC=—1"C41¥z5?
H3GCC =GNU Compller Collection
OB7], GCCRAIUZFHZMERIES, W
vC, C++
v ADA
v Object C
v JAVA
v'Fortran
v PASCAL
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Ocpp — FibiEss
GNU Cém1ER T 4m1FRI B 1€ M cppXt H F
FEFFH T T
Ogcc — FF&EISOFFRERCYRIFRS
Og++ ,;.._ZIK’“”/\ISOJFR/EEH’\JC++%‘=F%§
Ogcj — GCCHYjavaRiim
Ognat — GCCHIGNU ADA 95Hi i

‘<‘> -&)\:‘itf ﬁa '53?5.55.
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GNU Tools—qgcc

Ogcce— MK ILIEREES, B8 7k
IS, wiEes. L%mas. BiEasFdHt.
SESZENF AR HEMA G- ‘
8\ ST B KR (L i 4 ROCCRIBSHURE T
gccifi ,\1Z|SE’JH/1]KJ£ZH15F

I:IS(‘I 2H, bj:E{/\H,JFﬁ]gﬂE,]%%& AT LA
& & EEIEHICIER E X, XX
Z%QEQ&EI,J$A1¢'J RIEFFER

gcc --help
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gccls

File Edit Options Buffers Tools ©

ditestsse .o

#i1ncloude <stdio.h:>

int maini )

int 1,7;

1=0;

J=0;

1=]+1;

printf{"Hello S5E");
orintf( M i=jrl=%dhn 1)
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geclEMEH (2) wmiFMiEs 2 (© FTEAzZALS

[root@stc-38fadcasdf dir]# Is

fesisse.cC

[root@stc-38fadca/df dir]# gcc -o testsse testsse.c

[root@stc-38fadcar/df dir]# Is -
festsse.c

[root@stc-38fadca/df dir]# ./testsse -

Hello SSEi=j+1=1

[root@stc-38fadca/df dir]# I

EEEEEEEEEEEEEEEEEEEEEEEE
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O4IE: FH-ES#

ke

WX FRIEZ A e

OfE

Jweap S EL i T A TE

H
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Cpp

gcc —E —o gcectest.cpp gectest.c

g
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[root@stc-38fadca/df dir]# gcc -E -0 testsse.cpp tesisse.c
[root@stc-38fadca7df dir]# Is -

testsse.c testsse.cpp
[root@stc-38Bfadca/df dir]#(wc /testsse.c testsse.cpp
13 15 131 testsse.c

943 2128 18053 testsse.cpp T8 RiFH F5

956 2143 18184 G.if -

File Edit Options Buffers Tools C++ Cscope Help

ﬁ 134 "Jusrsincludesbits types.h" 3 4
# 1 "Jusr/inclodesbitsstypesizes.h" 1 3 4
# 135 "Jusrsincludesbits/types.h" 2 3 4

__extension__ typedef __u_guad_t __dewv_t;

File Edit Options Buffers Tools © Cscope __extension__ tupedef onsigred int __oid_t;
__extension__ typedef unsigned int __gid_t;
__extenslon__ tupedef unsigned long 1nt __ino_t;
__extension__ tupedef __u_guad_t __inob4d_t;
#include <stdio.h> __extension__ typedef unsigned int __mode_t;

__extenslon__ tuypedef unsigrned 1nt __nlink_t;
int mainf) __extension__ typedef long int __off_t;

Slitestsse .o

E __extension__ typedef __guad_t __offed_t;

__extension__ typedef int __pld_t;
__extension__ typedef struct { int __wall2]; 3 __fsid_t;
__extenslon__ typedef long int __clock_t;
__extension__ typedef unsigrned long int
i=J+1; __extenslon__ tupedef __u_guad_t __rlimBd_t;

int 1,73;
1=0,;
J=0; __rlim_t;
printf{"Hello SS5E"); __extension__ typedef unsigned int __id_t;
pFiﬂtP("i=J+i=%dNn”,i); __extension__ typedef long int __time_t;
__extension__ typedef unsigrned int __useconds_t;
__extension__ typedef long int __suseconds_t;

__extenslon__ tuypedef long int __swhlk_t;
__extenslon__ typedef int __key_t;

__extension__ typedef int __daddr_t;
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1€, cpp-outputfgBA MNFRALIE 1S 2] Y ST 1H
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2) {ER-SiRFAE L RABEFELETE

gcc -X cpp-output -S -0 gectest.s gectest.cpp

Ot A] LA E 3 9miE 2L Jm RS

gcc -S gcctest.c
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roo t @ E-t C- 3 B .I: ad {:a?d .I‘. d | r ] # Q cc -X File Edit Options Buffers Tools Help
file "ftestsse .ot

root@stc-38fadcarsdf dir]# lIs section rodata

estsse.c testsse.cpp testsse.s
root@stc-38fadcardf dir]#

.string "Hello S=E"

.string "i=j+l=Xdwn”
LteExt
.2lobl maln
Ltype main, BEfunction
main:
leal 4(¥esp), Xecx
File Edit Options Buffers Tools C andl $-16, %esp
S/testsse.c pushl -4 ¥ecx)
pushl #ebp
#include <stdio.h> mow 1 %esp, ¥ebp
) ) pushl HECHK
int main() subl $36, Yesp
4 T mowl $0, -1Z2(%ebp)
10 i mow 1 30, -8i%ebp)
ij; mowl -8(%ebp), Heax
i=j+1; addl $1, keax
printf("Hello SSE"); mow 1 heax, —1Z(xebp)
primtf(ti=jvl=gdan,1); mow 1 $.LCO, (#esp)
call printf
mow 1 -12(¥%ebp), Xeax
mowl weax, 4(%esp)
mow 1 $.LC1, (#%esp)

——:— testsse.s 1B R 0.1 fissembler ) ——L1-—-C0O
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gcc —x assembler —c gcctest.s

O 5 %415 R B ARfChS

gcc —c gectest.c

OfE AL dmasE i B #riES

as —0 gcctest.o gecctest.s
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donger@donger gcctest)]

gcctest.c gcctest.s
donger@donger gcctest]
| donger@donger gcctest]
gcctest.c  gcctest.o

| donger@donger gcctest

& 1s

3 gcc —x assembler —c gcctest.s

s 1s

gCCtESt.S

s

gcetest.c
donger@donger gcctest

gcctest.c  gectest.o
donger@donger gcctest

| donger@donger gcctest]

| donger@donger gcctest]

1s i

s 1s

s 1s

| donger@donger gcctest]
gcctest.c  gcctest.s
donger@donger gcctest]
| donger@donger gcctest
gcctest.c  gcctest.o
[ donger@donger gcctest]

1% 1s
gcctest. s

s 1s

5 as —o gcctest.o gcctest.s

s 1
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testsse.o

[root@stc-38fadca7df dir]# objdunp -d testsse.o

DUltraEdit testsse.o: file format elf32-i386

Disassenbly of section .text:

testsse.o X

8d 4c 24 04 O0x4 (Y%esp),%cx
3 - cc g ) ; : 83 e4 f0 $Oxfffffff0,%esp
?“:7 0 C7 45 F5 00k s : ff 71 fc Oxfffffffc(%cx)
c .. i g oot
89 e5 Yesp,%bp
51 Yecx
83 $0x24 ,%sp
c7 $0x0,0xfffffffd(%ebp)
c7 $0x0,0xfffffff8(%bp)
U 8b Oxfffffff8 (% ebp),%eax
00 oo oo 0o | : 83 $0x1, Y%eax
89 Y%eax,0xfffffffd(%bp)
c7 $0x0, (Yesp)

D b.d : e8 30 <main+0x30>
O J I I l : 8b Oxfffffffd(%ebp),%ax

89 Yeax,0x4 (%Yesp)

c7 $0xa, (Yesp)

e8 43 <main+0x43>
83 $0x24 ,%sp

59 Yecx
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OB frAXE>HI T

gcc —0 gcctest gectest.o

OB =4 I TIRes

gcc —o gcctest gectest.c
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donger@donger gcctest]|$ 1s
gcctest.c gcctest.o
| donger@donger gcctcst:S gce —0 gcctest gcctest.o

| donger@donger gcctest|$ 1s
gcctest gcctest.c gcctest.o _

|dongeradonger gcctest]|$ |

donger@donger gcctest]|$S 1s
gcctest.c
[ donger@donger gcctest|S gcc —o gcctest goctest.c

| donger@donger gcctest]|S 1s _
gcctest gcctest.c
|donger@donger gcctest]S ||

&A:‘r&fx%’t‘.—?@ EE

TEM LABORATORY
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| testsse: file format =lf32-i328¢c

testsse.0 V.S. testsse (uru_—"

P 02048250 < _dindits:

8048250: &5 push (ebp

[root@istc-38fadca7df dir]# objdunp -d testsse.o 20432512 83 ef mow  besp, debp
8048253: 83 ec 08 sub $0x8,%esp
804825&6: =8 73 00 00 00 call 20482d4 =call gumon start:

2 . . g04825b: e85 00 01 00 040 call 8048360 “frame dummy=
& o J file format el f32-i -

testsse.o © QLI e 32 386 8048260: =8 fb 01 00 00 call 80458460 = do_global ctors_auxs
8048265: 9 leaws
2048256 23 ret

Disassenbly of section .text: Disassembly of section .plt:

< 080432b0 <_start>=:
00000000 <main>: 50482k0: 31 ed xor $ebp,%ebp

8d 4c 24 04 0x4(%esp), %ecx Bh4dzhz: &e pep  tesi
80482b3: 899 el Wwow desp,fecx
83 e4 {0 SOxfffffff0,%esp 20482LE: 83 ed f0 and $0xfEEEE££0,%esp
' O/, \ 80482kha: EO push feax
ff 71 fc Oxfffffffc(%ecx) c0457m8. 54 push  tesp
55 Y%ebp g048Zha: 52 push  #fedx
] ) §0482bh: 68 o0 3 04 08 push  $0x80483e0
89 e5 7agp . Yebp £0482c0: 65 £0 53 04 08 push  $0xE0453£0
51 %ecx 2048225 51 push fecx
| 2048206 L& push (esi
83 $0x24, Y%esp 80482c7: 65 B4 83 04 08 push  #0xE8048384
c7 SOx0.0Oxffffffindd o},.;ebp) g048Zce: o2 b7 f£f ff ff call B048Z88 <__ libc_start_main@plt>
g048zdl: fd hlt
c7 $0x0,0xfffffff8(%edR) g0482dz: 90 nep

o , 50482d3: 90
8b Oxfffffff8(%ebp),Yeax "\ s
83 $0x1, % ax 5 “main=:
13 2d 4c0 Z4 04 lea Oxd ((esp) , fecx
o/, LY -
89 /eax,0xfffffffd(%bp) " BO483AE: 83 ed £0 and SORfELEELE0, 5asp
c7 $0x0, (%esp) i B04338h: ff 71 fc pushl Oxfffffffcifecx)
. 1 204832e: EE push  %ebp
e8 30 <main+0x30> I BD4838f: 89 =5 mow $esp,sebp
8b Oxfffffffd(%bp),%ax j 504839l 51 push - #ecx
A ! © BO0O4833Z: B3 =c Id sub $0xE4d,%esp
89 Yeax,0x4 (%esp) : E048395: c7 45 £4 00 00 00 00 mowl  $0x0,0xfffffffd(tebp)
2% : : 50483%c: 7 45 £5 00 00 00 00 mowl  $0x0,0xfff£ff£S (3ehp)
o/ ,
c7 Soxa' ( /esp) 5 80453a3: 8k 45 £2 mow Oxff£f££££8 (%ebp) , feax
e8 43 <n‘ain+0x43> i 80483af: 83 c0 01 add #0x]l,%eax
7T B204832a%: 89 45 f4 many deax Oxfffffffd (3chp)
o7 .
83 $0x24,%esp i S0483ac: o7 04 24 b0 84 04 08 mowl  #0xB80484b0, (sesp)
59 %eCX 1 50433b3: e8 e0 fe ff ff call 8048298 <printf@plts
i 50433h3: Sb 45 f4 mow Oxfffffffd (3ebp),feax
1 20483bb: 22 44 Z4 04 Mo (eax,0xd (fesp)
4

20423bf: <7 04 24 ba 24 04 02 mowl $0x20424ba, ($esp)

7 SuzrOU INBTITUTE FOR ADvANCED Stuoy oF usTc
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O-Wall: s THEFEMNZESER

|donger@donger gcctest|$ 1s
gcctest.c

|donger@donger gcctest|$ gcc —Wall —o gcctest gcctest.c
gcctest.c: TEEREL ‘main’ .
geetest.c:13: T EHREEAIREF, HHIMERAREE

|donger@donger gcctest|$ |

RN RASRIETE
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//ecctest.c

Finclude <stdio.h>

int main() _
{

int 1,Js

1=0;

J=03;

1=3+1:

printf ("Hello World!\n"):
printf ("i=j+1=%d\n",i):

| AR SRR
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//gcctest.c

donger@donger gcctest|$ 1s

#include <stdio.h> |gcctest.c _
donger@donger gcctest|s gcc Wall

: , —0 gcctest gectest.c

{”1 main () donger@donger gcctest]$ 1s
_ o gcctest gcoctest.c
1nt 1,J; donger@donger gcctest]|$ I
i=0;
J=03
i=j+1:

printf ("Hello World!\n"):
printf ("i=j+1=%d\n",1i) :
return CJ;I

BRNARARIEER
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REFRL, ML
v-01 |
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gccE’JﬁWﬁ?ﬁ Fg (1)
_fi

//mytest.c |[donger@donger gcctest]$ 1s

#include <stdio.h= gcctest.c mytest.c
Zinclude <math.h= [donger@donger gcctest]$ gcc fF00\—0 m0 mytest.c
[donger@donger gcctest]$ gec[-01 bo ml mytest.c

o i [donger@donger gcctest]$ gee|—02 Fo m2 mytest.c
int main() [donger@donger gcctest]$ gecc \H03J—o m3 mytest.c
{ [donger@donger gcctest]$ 1s

1Nt j,tj; gcctest.c mO ml mZ md mytest.c

double k,k1,k2,k3; [dongeradonger gectest]s

k=0.0; k1=k2=k3=1.0;

f (1=0:1<50000:1i++)
For (j=0:4<50000; j++)
{

k+=k1+k2+k3:

k1 += 0.5:
ke += 0.2
k3 = kl1+kZ:
k3 —= 0.1:
}
ruanwwlﬂl
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|donger@donger gcctest|$ 1s
gcctest.c mU ml mZ m3 mytest.c
[donger@donger gcctest]$ time ./m3

real Om2,756s
user OmZ .658s
SVS OmO ., 042s

[donger@donger gcctest]$ time ./m2

real OmZ2.733s
user OmzZ.643s
SVS Om0, 037s
[donger@donger gcctest]S time ./ml

real Oml.829s
user Oml.767s
SVS Om0., 022s
[donger@donger gcctest]$ time ./m0

real Om40, 808s
user Om39.632s
SVS Om0, 337s
[donger@donger gcctest]$ |

NEUR A SLIEE
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GNU tools

OGNU toolsFnE ftbh— L4t 55 By FF IR ER 57T LA

TR & LR KRR
BN LABRANRE, F

Bt
vGCC

v’ Binutils—3%;
v Gdb
v'make

v CVS

%TH. AT

EEMRIN T —

1 BIGCCRYEE &+

“ BN RS

R -




— .+ GNU binutils

I:IbinutiISzE—QH_JLﬁ'J__,\ EFEE,

GCCHIEERH, EEXEBE
1.addr2line TE?zF“iiﬂiJki??ﬁ&?’]I#% TS,
EHSITHRAE—MbuEFI— AT ﬁ#%,

ERSFERXNITRITEHREKE 2L
SRy E NS EF LTS .
2.ar #i. 1B EAESCE. 1AEERE

BEEITMNHRABTH—PTRXH, HELIRIET

A AR BRI HRE

= 4 B]

“ ﬁz)\:‘itf ma '33?5.55.
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Z k4 1¥EGNU CHmiE

segcchi b FC 43, b 4530 4R AR RDAE R B
e I

PRI R iEEREd

IC++5 54,

. CH++filtfi#

NobjectscEF, %
E
EizsEEAERIIE

C++ #1 Java =, BBJJz FH RO,

. gprof BRr1EFE

J EXZHY B P37

gl

. 1d B, Bif—L& *Tfﬂ)ﬂ‘élI'ﬁ:é i

—i&, EEHIE, %ﬁ?&?‘r‘%%ll., E—%ﬁ/
m—ATM T, BE, BX—1MHRmIERE
Fi e fE— Ejthlﬂ 11d .

“ BN RS
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7. nm 5 BFR3CHEr

8. objcopyil—

MRA R HFRF .

TS,

MEFRXHFFPHABTEHE 55—

9. objdump ER—1THEBEEZBHRXHRIER.
1% JIEBREHIEERIER. EZEREE
%l%/\ %éﬁ 'z.!éﬁ-l':F_:,E\-El,JAj_ 705 /\ﬂ

10.ranI|b FEPEFIEYHRS], FEEREEREFERIXD

JEL =BG L

EET

%/\@E

Pt E X BT E

A TV AR R 5
PRI

11.readelf E/Relfi& N AIHITXHRIER
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12.size 3|H BirXHEB—ERNX/NMNARBERX
he BINBRT, TFEITBiRHFagE—
VAR ENMER D = — 1T
13.strings : FTENEAN SR ATHTENFFF R, XL
FRREHEDANFRFK, BALUMERIED-NE
Eff—f‘fE:EI’J INCE . BOABART, ERITED
FRICEH] !Z“ﬂﬁﬂ_fﬁﬂ?ﬁkﬁn AT $TEN 2 15F;
STFHERBPNZHEITENEANLERIRT$TEN
F&F, XMEFXT THRIEXAEHNABR
BHEBN
14.strip EF B HFHE I EBFENT S

“ BN RS
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15. libiberty Bl &1 % GNUEFE < A EIRI R 2,
XLEFEFB: getopt, obstack, strerror, strtol
A1 strtoul.

16.libbfd Zi# IS ik .

17.libopcodes A4 IEopcodesHiIEE, fE4E B —
ENRAEFI EESEEE, l:l:ilﬂobjcump
OpcodesE X A&\ AL IR =212 1EHE <

“ BN RS
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SN

OGdb—ifFit 25

OGNU make — — 54 T 15
Odiff, patch——%MT L&
OCVS— —AITHI RS

\
il

BF (LinndRERFDIT) FEPRI GNU Tools

“ BN RS
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O FR%4iFE->ITiHIE
1. Fndlb3iE
2\ HIERCCHRICES
3.\ JC¥mpk BFr{KH
4, ¥

. asserr% 6 % a

-X cpp-output; . g
e
| |
-S

a.C
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2. {[EFAMakeFilefs1%¥

Tid

ch E R R A S B S
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Makefile (~/Desktop/dir) - gedit

& I1EDT 80 FHFihp

TR

s | =5 B

(] Makefile x

testsse: testsse. o
gcc -o testsse testsse.o

testsse.o: testsse.s
gcc -x assembler -c testsse.s * 2JN

testsse. s: tEStSSE.cbp
gcc -x Ccpp-output -5 -0 testsse.s testsse.cpp

testsse. cpp: testsse. cC
gcc -E -0 testsse.cpp testsse.c

clean:
rm -T testsse *.0 *. 5 * cpp
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[root@ost-c-236 dir]# Is
Makefile testsse.c
[root@nost-c-236 dir]# make
-E -0 testsse.cpp tesisse.c
-X cpp-output -5 -0 testsse.s testsse.cpp
-X assenmbler -c testsse.s
-0 tesisse fesisse.o
[root@ost-c-236 dir]# Is
Makefile testsse.c testsse.cpp tesitsse.o tesisse.s
[root@ost-c-236 dir]# ./testsse : -
Hello SSEi=j+i=1 P AR
[root@ost-c-236 dir]# make clean ; ;;%zhiﬁm&@
A

rm -f testsse *.o *.s ".cpp D 2B R B AR A

[root@ost-c-236 dir]# Is
Makefile testsse.c
[root@ost-c-236 dir]#

—x assembler;
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Sitestsse

add. h|

#include =/root/Desktop/dir/add.h=

int main ()

int add(int a, int b)

=T+ 1;
T izadd(j, 1) )
T

printf{"i=j+1=%dn",1);
}

|

int c;
c=a+bh;
return c;
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[ ] Makefile x |[] makefile x ‘{jte&tsse.c

CC = gcc -01 -wall —

testsse: testsse. .o add. o >g/|\2{£l:

H(CC) -0 testsse testsse.o add.o

testsse.o: testsse.c
H(CC) -Cc testsse.cC

add.o: add.c add.h
H(CC) -c add.c
clean:
rm -T testsse *. 0 *.5 * cpp
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[root@ost-c-236 dir]# Is
add.c add.h Makefile testisse.c

(PP

r‘;
o &
o

FRAZLLX G
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[root@ost-c-236 dir|# meke
-0 -Vl -c testsse.c
In function ‘main’:
= TEHE [ {E R E A
-¢ add.c
-0 testsse testsse.o add.o

gcce
testsse.c:
testsse.c:15:
-0 -Vl
gce -O1 -Vl

gcc

agn R G| BT g =

[root@ost-c-236 dir]# Is

add.c¢ add.h add.o MNakefile
[root@ost-c-236 dir]# ./tesisse
Hello SSEi=j+1=1
[root@ost-c-236 dir]#

EGCCSHRE (RiF) B, XHBRSHRABY

tesisse.cC

tesisse.o
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O— Z1EIFET, £ 100WEIES
v'50W addl +25W cmp + 25W JLE
=3I N
v A EEIAE100W IS
« 50W add| +25W cmp + 25W JLE
vVHNETEIREE 2500 354
« 500addl+500cmp+500JLE+500movI+500JMP

O053i5<$CPIFx
Top, =CPIxICxT,
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“The more we study, the more we discover
our ignorance. "

by Percy Bysshe Shelley
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