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TIOBE Index for December 2021
December Headline: Will C# become the prograll‘lming language of 20217 P rog ra m m I n g Lan g u age H a I I Of Fa me

Next month, the TIOBE programming language of the year will be announced. This award is given to the programming language that has had the highes

increase in ratings in 2021. At the moment, C# is by far the most likely candidate for this title. Itis interesting to note that C# has never won the "TIOBE The haH Of fame |i3t|ng a” "Prog ramming Language Of the Yea r—" award winners is ShOW
index programming language of the year award" during its 21 years of existence, although it has been in the top 10 for the last 2 decades. L hai

her interesting moves in the TIOBE index this menth are Swift (from #14 to #10), R (from #15 te #11), and Kotlin (from #33 to has the highest rise in ratings in a year.

BE Software

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 search engines such as Geogle, Bing, Yahoo!,

Wikipedia, Amazon, YouTul to calculate the ratings. It is important to note that the TIOBE index is not about the best programming Year Winner
language or the language in w of codehave been written.

nd Baidu are ust
ich mo:

The index can be used to ¢ hether your programming skills are still up to date or to make a strategic decision abx

ut what programming language

should be adopted when starting to build a new software system. The definition of the TIOBE index be found here. ZDZD 2 Python
Dec 2021 Dec 2020 Change Programming Language Ratings Change
2019 E C
1 3 -~ @& Python 12.90% ~069%
"
2 1 v G c 11.80% -4.69% 2018 T Python
3 2 v L eva 10.12% 2.41% 2017 wC
4 4 Cr 7.73% +0.82%
@ 2016 7 Go
5 5 @ c# 6.40% £221%
(7]
6 6 @ Visual Basic 5.40% +1.48% 2015 7 Java
7 7 JS  Javascript 230% -0.06% 2014 T JavaScript
8 12 2 Assembly language 2.25% +091%
® 2013 T Transact-SQL
] 10 -~ saL 1.79% £0.26%
2012 . Objective-C
10 13 - 9 Switt 176% +054% -
1 9 v @R R 1.56% 0.01% 201 7 Objective-C
12 8 ¥ . PHP 1.50% 0.62% 2010 ® Python
13 2 2 &  Classic Visual Basic 127% +0.56%
2009 7 Go
14 11 v ° Groovy 1.23% 0.30%
W
15 15 &  Ruvy 1.16% 0.01% 2008 RC
16 18 -~ @ Delphi/Object Pascal 1.14% +027% 2007 7 Python
17 2 A @ Fortran 1.04% £059%
2006 7 Ruby
18 14 ¥ 0 Pert 0.96% -0.24%
2005 7 Java
19 16 v 0 Go 0.95% 0.19%
20 17 v A s 0.92% 0.18% 2004 % PHP
o 2003 T C++
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Very Long Term History

To see the bigger picture, please find below the positions of the top 10 programming languages of many years back. Flease note that these are average
positions for a period of 12 months.

Programming Language 2021 2016 2011 2006 2001 1996 1991 1986
C 1 2 2 2 1 1 1 1
Python 2 5 7 8 20 27 - -
Java 3 1 1 1 2 15 - -
C++ 4 3 3 5 5 2 2 3
C# 5 4 4 7 1 - - -
Visual Basic 6 13 - - = = - -
JavaScript 7 7 10 10 9 20 - -
PHP 8 6 5 5 10 - - -
Assembly language 9 10 - - - - - -
SQL 10 - - - 35 - - -
Fortran 20 26 29 21 25 7 3 8
Ada 28 30 17 17 18 11 4 2
Lisp 32 27 13 13 16 8 7 3

(Visual) Basic - - 8 4 4 3 8 6
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OHigh Level Lang (C, C++, Java, etc.)
v Statements cuapCint vE. Tt ©

language {int temp;

v Variables i 8
| .

v Operators

v’ Methods, functions, procedures >

OAssembly Language

program add 32, %4,%2
(for MIPS) Tw 315, 0

. 5, [$7)
v Instructions S e
Su $16, 0(3%2)
sw $15, 4(%2)

v Registers ro
v Memory

Binary machine  00000000101000010000000000011000

language 00000000000110000001100000100001
program 10001100011000100000000000000000
(for MIPS) 10001100111100100000000000000100

101011001 11100100000000000000000

10101100011000100000000000000100
00000011 111000000000000000001000
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Program Development Process

il C Fil Asm. .
CF'QJ | Fie J O Implementation Phase
 Editor
BinaryJ Binaryj BinryJ ’ Compilers

File File File — Cross compiler

* Runs onone

rocessor, but
- oebugs D processor
- generates code for
Exec. — O another
> Profiler
« Assemblers

File
Verification Phase o Linkers
[ Verification Phase

« Debuggers
* Profilers

Implementation Phase
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100
bytes

Data Section ® 00F0
Code Section ® 00F4
data DATA OFFSET 0
result DATA OFFSET 4
square CODE 1
main CODE OFFSET 0

DATA SECTION
00 00 00 11 (data)
00 00 00 00 (result)
machine code for
main () (w/refs to
symbol table)

 _/ foo.0

Data Section @ 0008

Code Section ® 000C

final DATA OFFSET O
data DATA ?

DATA SECTION
00 00 00 00 (final)

CODE SECTION
machine code for
square () (w/refs to

main CODE OFFSET 0

bar.o

0020

o« M

002C

Mw
Data Section @ 0020
Code Section ® 002C

00 00 00 11 (data)
00 00 00 00 (resuit)
00 00 00 00 (final)

CODE SECTION.
machine code for
main () w/refls only
Lo sections

...............
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Offset o

Top of Stack —e

Top of Heap —
8 bytes {

50 bytes {

Reserved for
Interrupt Vectors

Reserved for
Stack

}
t

Reserved for Heap

DATA

Unused

CODE

P cm——

I

Il

Memory

Mapped
170

ROM
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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




GCCTHIEA

Ocpp — FibiEss
GNU Cé#miE¥s7E4m1¥ 81 B a1 FH cppXt FH 7
FEFFHITIAIE
Ogcc — FAISOFIFERICIRIFS
Og++ — EARFFEISOFRERICHHRIFEE
Ogcj — GCCHYjavaRiim
Ognat — GCCHRYGNU ADA 95Fi i




GNU Tools—qgcc

Ogcc2— /\E’Ej(EI’J__iE%./:\ 'E"l/-"\Ti‘"Jﬂi
IS, Bwmi¥es. L4mas. iEssF4EHE. &
SHEEFENR{E AR EMZA G- ‘

H N ST B2 B RS RQCCHIBHRET
gccif ,\17-|SEI’JH}1|3‘£2H15F

I:IS(‘I A&, ERENEBZHSL, AL
A B EZEESIASIER, XITERAR
Z%QE?&EI’J@&#; RIEFFER

gcc --help
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File Edit OQptions Buffers Tools © Cscope Help

ditestsse .o

#i1ncloude <stdio.h:>

int maini )

int i,;

1=0;

J=0;

1=]+1;

printf{"Hello SSE");
printf("i=j+l=%dn",1
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[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
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OAbiE: EFH-ESH
i SCEERY ’295017'7 *.cpp”

gcc —E —o gcctest.cpp gcctest.c

g

OfE Awcap < LT AL IR IR B S SR,
AIUEE AN HRESR



[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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OB > L 4w
1) FEH-xSHIRARBIEENSEHITT
1€, cpp-outputisRE M FRALIE 1S 2] B 3T 15
I8 YmIE
2) [EAH-SHRE LR EFELETE

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

Ot A] A E w1 2L gm S

gcc -S gcctest.c




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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IR T4 SE R awi

gcc —x assembler —c gcctest.s

O 5% 4m13F R B ARfChS

gcc —c gectest.c

OfE AL dmasE i B #riES

as —0 gcctest.o gecctest.s




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 TR es

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 ||
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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)
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OFERFH4IE-> I Ti T2
1\ Tﬁ&\iﬁ
2\ WiERCCmICH
3\ JC¥mp BirXH
' Kva -O
4. $E¥E —x assembler; . g % a
-X Cpp-output a.S ﬂ
;5>“W??ﬁ
-S

a.C
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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: B HHEIREHEMREF, EHIREDARERE

|donger@donger gcctest|$ |
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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




- 3 3’“#"‘@ 3 * ‘
AL GV E Q) ¢ERzLL%

y cience and Technology of China

Ot 4w A -
v'-00
REER, MUK
v-01 |
v-02 | KREEEHTL
v-03

Y Padarad

VEE




=55
7D

gcﬁl’ﬂﬁﬂt?ﬁ
U IS BN

L XN 1

5 (1)

//mvtest.c
HFinclude <stdio.h>
Finclude <math.h=

int main()
{
int i,J3:
double k,kl1.kZ2,k3:

|[donger@donger gcctest]$ 1s
gcctest.c mytest.c
[donger@donger gcctest]$ gc
[donger@donger gcctest]$ gc
[donger@donger gcctest]$ gc
[donger@donger gcctest]$ gc
[donger@donger gcctest]$ 1s
gcctest.c mO ml mZ m3
[donger@donger gcctest|$ I

c fO0\—o mO mytest.
c[—01 Fo ml mytest.
c |02 o mZ2 mytest.
c \03 )0 m3 myvtest.

mytest.c

k=0.0: k1=k2=k3=1.0:
For (1=031<50000;i++)

for (4=0:4<50000;: j++)

{
k+=k1+k2+k3;

kl += 0.5;
k2 += 0.2;
k3 = kl+ke:
k3 —= 0.1:

}
ruanwwlﬂl

eI NS
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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.767
SVS Om0., 022s
[donger@donger gcctest]$ time ./m0

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




GNU tools

OGNU toolsFlH fit—Le L F R IR ERE AT L
TR FIARBNREGHALTERE. AT

BN HAEZIHRANRG, EER/RUT—

LE 2R 1

v GCC

v Binutils—45EIGCCHI £ E 4k 4

v'Gdb

v'make

v CVS




— .+ GNU binutils

I:Ibinutils;E—QH_JL_%lJ__,i T, =i
GCCHTFEHH, BEEXFEBHE

1.addr2line TE?zF“iiﬂiJki??ﬁ&?’]I#% MITS
EHSITHhAeE— Mt — N IT S,
EMSERAX NIRRT AREREHE
i FEWAN S H AR ITS .

2.ar #i. 1B EAESCE. 1AEERE
BEENMNNHRETH—1MRH, HEWRIET
A AR BRI HRE




. as EGNUL4mes, FE

O ¥Rz L k%2

and Technology of Chin

] SR 2m1IFGNU CZRiE

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

:‘*F%MJCEE.’: 75 B — object3r i, 1%
PRI R ERE RS diERE

. C+HitIRREC++ 5%, EixszFHREXRTIE

C++ #1 Java &=, BBJL 2 iR MM

. gprof B REFERERNZFHEE.

- 1d BiEESE, BIE—EBERMAIEXHEEE
—iE, EEHIE, %ﬁ?&?‘f%%h ], E—%ﬁ/

B— N AT SO BE, Bi— 1 HmiFiz

FHsE— Ejthlﬂ 11d.
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7. nm FH HIRXXHEFRRIFTFS .
8. objcopyfB—MHBEFRXHFHARNETEHZFH—
A A B ER .
9. objdump ER—1MHBEEZBHHEXHFRER
1% JIRTERIEHI EERAIER. EFMEREE
%l%/\ %éﬁ 'z.!éﬁ-l':F_:,E\-El,JAj_ u/\ﬂ

10.ranI|b FEPEFIEYHRS], FEEREEREFERIXD

AR . ERSIPIE TEAEXHERR
P E X BRI A E il B3
11.readelf E/Relffi& N AIHITXHRIER.




12.size %l

X HE—

ERYAR/NAR B RRIR

e BIANBRT, MTFEITBFRXERE—D

VAR AR NMRRE A FE—1THL .

13.strings : FTENEAN X HRIFIITENERFR, XLk
FRAEBERLANFRK, ALUERIED-ng

e WAYA Y |

BEFMENE

MR

XFE l:?é"”” El’JﬁZFF

4’%‘%—%}]

AN TS o, E RFTED

== iy

R3] !z‘%ifn_ﬂmikﬁx R EYA[FTEN = 55F;

EFTENEA R ATFTED
- T RRAEX AR RIS 1R

THENREBRERNS

PRI F

14.strip E3FF
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15. libiberty B &1F % GNUIEFE < A BRI R 3,
XLEFERAH: getopt, obstack, strerror, strtol
A0 strtoul.

16.libbfd —3tHI 3 ¥k E.

17.libopcodes FkAlIEopcodeskIfE, FEE K —
Lt iy R FENAHER LS BRI T, l:l:ilﬂobjcump
OpcodesE X A&\ AL IR =12 1EHE S
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OGdb—ifFid 23

OGNU make — — 54 T 15
Odiff, patch——%MT LA
OCVS— —AITHI RS
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BF (LinndRERFDIT) FEPRI GNU Tools
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OFERFH4IE-> I Ti T2
1\ Tﬁ&\iﬁ
2\ WiERCCmICH
3\ JC¥mp BirXH
' Kva -O
4. $E¥E —x assembler; . g % a
-X Cpp-output a.S ﬂ
;5>“W??ﬁ
-S

a.C
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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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add. h|

int add({int a, int b);

int add(int a, int b)

int c;
c=a+bh;
return c;

HY5-F
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C

Sitestsse

#include =stdio.h=

int main ()

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

=T+ 1;
—add(j, 1) ;

>

i y
prinf?r'HETTﬂ'SEE—71

printf("i=j+1=%d\n",
}

i);
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[ ] Makefile x \{j 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




[root@ost-c-236 dir]# Is
add.c add.h Makefile testisse.c

(PP
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[root@ost-c-236 dir|# meke
-0 -Vl -c testsse.c
In function ‘main’:
= E o 1L H R B {E YR
-¢ 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—E &R, £100W%KiES
v'50W addl +25W cmp + 25W JLE
OZ Z1EIAR]
v IIEMEIFE100WEIES
« 50W add| +25W cmp + 25W JLE
vVHNETEIREE 2500 354
« 500add|+500cmp+500JLE+500movI+500JMP

O053i5<$CPIFx
Ten, =CPI x IC xT,,,
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OLIGCCHAI, KL ZanAEH AR,
Ellﬂﬁﬁ GCCHIN R Z Bl Ry X 7 FE MR L 75 T
OB{TEIR, £RIELSHFY, THENXRHRITETIE
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“The more we study, the more we discover
our ignorance. "

by Percy Bysshe Shelley



