FU]lTSU

shaping tom with you

OSSTA L RZFEEET H=6HD
Linuxh &< {LH0 A

2021.2.8
2@ Ea—4T9/80—X
% 2T




$ whoami FUjiTSU

> BRI ER ST (HSIE THORLY)

> .- s t@arEa—4749./a0—X

> HAAD AT LARITLNUXTA AN Ea—30 i)
DAVTTFTUR, &b IELinuxTHNIE., T#AA1E 5
FIFH7ETHELVDTIFEESSHINDLE,

> IFE=H51412 X :GPL-3.0

The names of products are the product names, trademarks or registered trademarks of the respective companies.
Trademark notices ((R), TM) are not necessarily displayed on system names and product names in this material.

1 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



[o®)
FUJITSU

Linux?® < AT LR

Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



FLRBLINUXD Y AT LR

[o®)
FUJITSU

a1—H— .

v T3 )r—ay T )r—3y avk
F—Ev NNk 4 A2B3—T1)4

S4T5)
A= $YRF L A—)L

T7AILYRT L Rk —4 JOwREHE
TINMR ]1) A 7 AEYBE

NSZOA . -

SHEELI DM ADGREEMRT H=HIC(F,

Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



LR AHLINUXD Y AT LIERK FUjITSU

T rrur—say || pour—sa

h—=xIL

CNETESY 1ILOK

4 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



DFEY. FUJiTsu

B Linux> AT LIL,
> A—FRIL
> A—H—ZTHEOTITIVr— 3 &

TSN THET,

5 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



ESLVSTEMELVDE, .

o)
FUJITSU

a—+H—

77')’7'—:/33/ 7FYhr—a
0X0000ffffffffffff Ox0000ffffffffffff
0X00000000ffffffff 0x00000000ffffffff
0X0 0x0

H—=I)L \
Oxffffffffffffffff -L_ 6L
OXOOOOffffffffffff 48E v k
OXOOOOOOOOffffffff 32E w k
OxO

D= ETT)r—2a0 DEFEITER (PRLR BN HEHENIE

Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



Oxfff... (X EEfE TESH<TEHOK FUjiTSU

B Linux> AT LI,
> A—FI
F A=Y —EROT IV r—aviE
TENENZERAHY ., ML TWEHERZ TS

7 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



DFEY. FUJiTsu

|| Fgun el
GPL-3.0 Apache-2.0
T T3

h—=xIL

GPL-2.0
TIHIL

CATEAA—DTY

8 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



[o®)
FUJITSU

Linux E T7 )5 — a3 z28h L TH LD



—\®

TE FUjiTSU

> EITIRIE
Raspberry Pi 4 700 REE) FO-(Q)_D4FI) _AIT(E)

tich L Ahel lo_sart

oftich

®

Linux (Ubuntu) £ T
TI)r—ay (V10%5tE T 5)5E1T

10 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



V10%E5tE 3570554 FUJiTsu

https://qgithub.com/bminor/glibc/blob/master/sysdeps/ieee754/dbl-64/e sqgrt.c

11 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED


https://github.com/bminor/glibc/blob/master/sysdeps/ieee754/dbl-64/e_sqrt.c

[o®)
FUJITSU

CNEVDETEETBEIC
ELDIFKE. .

Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



[o®)
FUJITSU

THERBICELV=DI(E.

fincluc
#incl

int

main ()

13 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



RAUKE,

main ()
I
L

printf

1
i

ubunt uBubuntu: ™

14

Lfva,
- I

DA FU(W)

sart| (100);

[o®)
FUJITSU

MNLI(H)

Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



[o®)
FUJITSU

B RESHBETMICHARTRELGRICRYEHE S LIITLTEL
J’Li)\?477')
> N, X2, sin, cos, logZ DA%k
» PILITFRYNEINLFENO AN FICEBRT 2FDTHANMLE
> Web7 +vRX9 %
r BEESTS
> EHEICOVAZEHET S
e

15 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



[o®)
FUJITSU

BBl Z D5,
s HETEREZLEMODIIREEZNDG,
> ELEBKRORIFICLTAEFIZLES,
> ETT 1,
> —RIEELOLUERARMTH>TE BLLLELIEERELTENS,
> ELOBEERLIAHDESIT—EAR—ZADE R IL={EAH 5.
r T=ERN—ADZAEVRIL. .

16 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



FI)r—avES4T5) DERIE. . FUjITSU

OxOOOOffffffffffff
0x0000ffff9480f000 4T3

OXOOOOOOOOffffffff PA=RZ s NN

main ()
r

L

0x0

Hﬁ}'

B TEIK

17 Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



RN D vs. FREYU D

| ERY) D
ETEICSATSVEREUHEL
JO9SL+S54T3)D2774)L

TAGSLDNAFTIDHAX
AEL

RN
EILRBEIZS A4 T3 /A A H
TS L+54T3TLI7M4IL
FA4TS)T RTDHBEE
FEHIELGES, YA XH/PELN

18

[o®)
FUJITSU

D1 EI(W)  ALT(H)

40 hel lo_sart -dynamic
57 hello_sart-static
04 libc-2.31.s0

Copyright 2021 FUJITSU COMPUTER TECHNOLOGIES LIMITED



RN D vs. FREYU D

[o®)
FUJITSU

JPAILE) E|E(E) J|ES) 2FO-L0) D4rFI(W)  ALF(H)
ubunt u@ubuntuz”Awork/softicd rm hel lo_sart
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0000000000489060 W DW. ref. _acc_personal ity_v0
000000000046b658 W _. stapsdt . base
00000000004 1238 W _Exit
0000000000488650 d _GLOBAL_OFFSET_TABLE_

0000000000000988
0000000000000880

_ITW_registerTMCloneTable
_ FRAME_EWD
_ GNU_EH_FRAME_HDR,
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D_I02 1 stdin_
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_ TMC_END__

_hss_end__

__bss start
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_ data_start
_do_elobal_dtors_aux

n00000a0n0412438 T _I0_adjust_column
0000000000439dd0 T _I0_adiust_wcolumn
0000000000413020 T _I0_cleanup
0000000000412960 T _I0_default_doal locate
0000000000412630 T _I0_default_finish
0000000000413940 T _I10_default_imbue
00000000004137a8 T _I0_default_pbackfai |
0000000000413928 T _I0_default_read
000000000001 1008 0000000000413918 T _I0_default_seek
0000000000nT 1014 T_I
00000000000710480 T_I
T_I
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__dso_handle

_end_

_ frame_dummyv_init_arrav_ent ry
__gmor_start_
_init_arrayv_end
_init_array_start

_ libc_csu fini

__libc_csu_init
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00000000004 12b£8 0_default_seckoft
0000000000412938 0_default_seekpos
0000000000412840 0_default_setbuf
0000000000010d38 1
0000000000010d30 1
0000000000000818 1
00000000000007398 1

00000000004 13938 0_def ault_shownaryc
0000000000413920
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TPAIWE) B|E(E) F=ES) I2HO-W0) UeyEI(W)  ALTH) JPAILE) HE(E) FJ|E(S) IXFO-ILQ) DrFEI(W)  ALF(H)
SGRT(3) Lirux Programmer’'s Marual SGRT(3) ubuntu@ubuntu /work/soft icd gcc -E hello_sart.c | head -30
“hello_sart. c
NAWE “built-in”
sart, sartf, sart| - souare root function <command linex”
“Lcommand- | ine>”
SYNOPSIS /usr/mclude/stdc predef.h” 1 3 4
finclude <math.h> 2 "<eommand- ||ne> 2
"hello_sqrt.c”
double sart(double x): “fusr/include/stdioh” 13 4
float sartf(fleat x): 7 "/usr/include/stdio h” 3 4
lonz dowble sartl(lonz double x); /usr/mclude/aarch84 linwe-gnusbits/ | ibc-header-start .h” 1 3 4
3 "usr/includedaarchBd- linux-gnusbits/ | ibc-header-start k™ 3 4
Lirk with -lm. "/usr/mclude/features R™ 134
“fusrdinclude/features.h” 3 4
Feature Test Macro Reauirements for zlibc (see feature_test_macros(7)): /usr/mclude/aarch84 | inwc-gnudsvs/cdefs.h™ 1
52 “usr/include/aarchBd - | inweenu/sys/cdefs.h”
sartf (), sart|(): /usr/mclude/aarch84 linux-gnubits/wordsize. k™
_[S0C99_SOURCE || _POSIX¥_C_SOURCE »= 2001120 B3 "Ausr/include/aarchBd - | inux-anu/svs/cdefs b 2
| /% Since glibc 2.19: */ _DEFALLT_SOURCE "/usr/mclude/aarchfitl [inwe-znubits/ long-double.
[l /% Glibc versions <= 2.19: */ _BSD_SOURCE || _SVID_SOURCE 54 “AusrdincludesaarchB4- | inwc-anu/svs/cdefs.h” 2
62 “Yusr/include/features.h” 2 3 4
DESCRIPTION 85 “Ausrfinclude/features.h” 3 4
These funct ions retum the ronnezat ive saare root of X. “Ausrdinc lude/aarchBd - | inue-gnudenudstubs. kT 1 3 4
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