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NVIDIA Accelerator S tion Comparison

FP32 CUDA Cores
Tensor Cores

Boost Clock

Memory Clock
Memory Bus Width
Memory Bandwidth
VRAM

FP32 Vector

FP64 Vector

INT8 Tensor
FP16 Tensor
TF32 Tensor
FP64 Tensor

Interconnect

GPU

Transistor Count

TOP

Manufacturing Process

Interface

Architecture

16896
528

~1.78GHz
(Not Finalized)

4.8Gbps HBM3
5120-bit
3TB/sec
80GB
60 TFLOPS

30 TFLOPS

2000 TOPS
1000 TFLOPS
500 TFLOPS

60 TFLOPS

NVLink 4
18 Links (900GB/sec)

GH100
(814mm2)

80B
700W
TSMC 4N
SXM5

Hopper

6912
432

1.41GHz

3.2Gbps HBM2e
5120-bit
2TBlsec
80GB
19.5 TFLOPS

9.7 TFLOPS
(/2 FP32 rate)

624 TOPS
312 TFLOPS
156 TFLOPS
19.5 TFLOPS

NVLink 3
12 Links (600GB/sec)

GA100
(826mm2)

54.28
400W
TSMC 7N
SXM4

Ampere

5120
640

1.53GHz

1.75Gbps HBM2
4096-bit
900GB/sec
16GB/32GB
15.7 TFLOPS

7.8 TFLOPS
(1/2 FP32 rate)

N/A

125 TFLOPS
N/A
N/A

NVLink 2
6 Links (300GB/sec)

GV100
(815mm2)

21.18
300W/350W
TSMC 12nm FFN
SXM2/SXM3

Volta
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TIOBE Programming Community Index

Source: www.tiobe.com
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Mar 2024

Mar 2023 Change

Programming Language

[ Python
G C
@ C++

Java

@ «

Js JavaScript

2

SaL

GO0 Go

Scratch

Visual Basic

Assembly language

PHP

MATLAB

Fortran

Delphi/Object Pascal

Swift

Rust

Ruby

@+ 00Q0Q@+*0® 0606

Kotlin

Ratings

15.63%

1M1.17%

10.70%

8.95%

7.54%

3.38%

1.92%

1.56%

1.46%

1.42%

1.39%

1.32%

1.24%

1.22%

1.22%

1.08%

1.03%

1.01%

0.95%

Change

+0.80%

-3.56%

-2.59%

-4.61%

+0.37%

+1.21%

-0.04%

+0.32%

+0.45%

-3.33%

+0.28%

-0.29%

+0.16%

+0.43%

+0.15%

+0.38%

+0.30%

+0.24%

+0.68%
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Programming Language Hall of Fame

The hall of fame listing all "Programming Language of the Year" award winners is s

ratings in a year.

Year
2023
2022
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
20M
2010
2009
2008
2007
2006

2005

Winner
R oy

T G+
Python
2 Python

ftc

7 Python

ftc

7 Go

2 Java

T JavaScript

? Transact-SQL
7 Objective-C
& Objective-C
£ Python

o Go

fc

£ Python

2 Ruby

& Java
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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. Please note that these are average positions for a period of

12 months.
Programming Language 2024 2019 2014 2009 2004 1999 1994 1989
Python 1 - 8 6 11 31 22 -
Cc 2 2 1 2 2 1 1 1
C++ 3 3 - &) 3 2 2 3
Java 4 1 2 1 1 12 - -
C# 5 6 5 8 8 29 - -
JavaScript 6 7 9 9 9 20 - -
Visual Basic 7 19 - - - = 5 -
SQL 8 9 - - 7 5 - -
PHP 9 8 6 5 6 - - -
Assembly language 10 11 - - = - 5 -
Objective-C 28 10 3 38 48 - - -
Lisp 33 27 14 18 15 15 6 2

(Visual) Basic - - 7 - 5 3 3 7
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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'eJ | Fie J O Implementation Phase
 Editor
BinaryJ Binaryj BinryJ ) Comp”ers

File File File — Cross compiler

* Runs onone

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

File
Verification Phase e Linkers

O 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"C%1¥z5?
H3GCC =GNU Compller Collection
OB7\], GCCRAIXZFZMERIES, W
vC, C++
v ADA
v Object C
v JAVA
v'Fortran
v PASCAL
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Ocpp — FibiEss
GNU CériE¥ssE4ERI BaN{E A cpp T AR
FEFFHITIATE
Ogcc — fFFEISOFFRERICRIFES
Og++ — EARFEISOIMERCHRIEES
Ogcj — GCCHYjavaRiim
Ognat — GCCHIGNU ADA 95Hi i




GNU Tools—qgcc

Ogcc2— e AT E

EEiﬁE \ gﬁl% :: \

SEEERIHMEE R

AN FRIRE
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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




‘4-&“.

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
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OMAIE: FH-ESE
i SCEERY ’295017'7 *.cpp”

gcc —E —o gcctest.cpp gcctest.c

O Aweip S ELER TR fF I3 4 5ilR S,
A LB RN ERNER

g




[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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{E, cpp-outputsEHMFRIALIE
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2) f&
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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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L 4w AL > B RS

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 gcctest.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 fRAE> TR

gcc —0 gcctest gectest.o

OB =5 TS

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 ||




i TEInN

| 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)



@RMEEE TS

University of Science and Technology of China

OFERF 4> TiT 72
1. Tﬁ&\iﬁ
2\ IWIFERGC oIS
3. L#mpk BFRAS
' Kva -O
4. $E¥E —x assembler; . g % a
-X Cpp-output a.S ﬂ
} a.cpp ﬂ
-S

a.C
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O-Wall: ITHARBHNESESR

|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
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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]$ |
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v GCC

v Binutils—5@B1GCCRIE 5

v'Gdb

v'make

v'CVS




— .+ GNU binutils

I:Ibinutilsze—ﬁﬂ_iﬁu_

GCCHIF E i,

—/\ .E
‘—EI

12 ?ﬁ

, =4 E

1.addr2line Tl’ihf“ﬂtﬂti??ﬁ&ﬁﬁl#% MITS
E®SITHEE— Nt — AN iTSc 4,
EMSERAX NIRRT AREREHE
o hay et EEHEFASTHLRITS

2.ar AL 22 REFRXE. IIEXHEE

BEEHE I NHERETH— Akz#

] LUk & R85 315

K

125 6

H G {RUE S
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3. as EGNULswes, EEMREIFGNU ChmiF
segcchi b FC 43, b 4530 4R AR RDAE R B
:‘#%IHJCEE_’: ‘ /(%755@'] MNobject>HH, 1%
R R EESIdERE
4. C++ilt#FEC+H+FF5 R, EixsEERAERIIE
C++ #1 Java &=, BBJL 2 R MM
5. gprof BRIZF AR EMHEIE.

6. Id ZiEfkeay, BIL—LHRMAEHES
—i, EENBIE, S %Eﬁ%ah,rﬁﬁ
RR— /N ETHUT S 1 BE, BEM—1HRIFE
FiasE— ﬁmﬂ.m

I—I-
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7. nm B HFHTFS.
8. objcopyfl—fHEHFRXHHFHRNESEFIZEF—
FZER B H AR .
9. objdump ErR—1MHBEEZBHRXXHFRER
1% JIETRIFHIEER~BMER. EMERNIE
%l%/\ %éﬁ 'z.!éﬁ-l':F_:,E\-El,JAj_ u/\ﬂ
10.ranI|b FERAEXHRS], ABEEFERERXD
I3t p. ERSIPIH TEIEXEERR
P E X BRI & Sy i B AR 1
11.readelf ERelfi& AT HITCHRIIER.




12.size 50 B s X HE—EBK/NARBARRIK

e BUANBAT, MTFENBiRHsE—
A SRR MR R = —1TiEE

13.strings FTENEN N HBIRTFTENFFFER, XL
FAEERDANERK, B LUERIET-NZ
BEFMFENRNMCE. BANERT, BERITEH

7|‘T\§Z1f|:$7] !I‘WC?FIJ Al IR E P BRI FTEN =47 ;

M TFHEERBRSTHEFTENEANTHRIRTFTED

ff—fif, XN IR T THREN A HRIRAESR

BHEE.

14.strip EFBHRXEFRHE I B ERTS
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15. libiberty B &1FZGNUEFE < A EIRI R 3,
XLEFEFB: getopt, obstack, strerror, strtol
A1 strtoul.

16.libbfd Zi# ISk .

17.libopcodes Ak IEopcodesHiIEE, fE4 B —
ENRAEFI EESEEE, l:l:ilﬂobjcump
OpcodesE X A&\ ARV IE RS 1R (EHE S
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OGNU make— — #4115
Odiff, patch——%MT L&
OCVS— — i &ITHl 2%
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OFERF 4> TiT 72
1. Tﬁ&\iﬁ
2\ IWIFERGC oIS
3. L#mpk BFRAS
' Kva -O
4. $E¥E —x assembler; . g % a
-X Cpp-output a.S ﬂ
} a.cpp ﬂ
-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

N¥BAZLLX S
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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{£|:

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— Z1EIET, £ 100WEKIES
v'50W addl +25W cmp + 25W JLE
O— E1EIFRT
vARREIFRE100WEIES
« 50W add| +25W cmp + 25W JLE
vINEIEIREE 2500 154
« 500addl+500cmp+500JLE+500movI+500JMP

O53i5<$CPIFx
Ton, =CPl xIC xT,
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“The more we study, the more we discover
our ignorance. "

by Percy Bysshe Shelley



