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1. [FCHIC

Busybox &ld, EICHARAA Linux® TELNEIZF—TV-Y—RD“ATURE" 7T )r—avnl
T9Y,

BE.AVEA—42-TOaJSLIZIEENENER D /AL F) - D74 (RITIT7AI) BEELET,
Busybox [XZAT 1| DDNAFVIZHLTHEY., ZOFRIZZHOTITIr—avNEFEFNTOVET . ZD
EITI7AILIE Linux ETRIMNDEITIZAILEGDEIRESNTUVET . ChIZKY, FATUEDELT
T7ANERAMICAVAN=ILTEDIZLR, TARIDERAEE KIBIZHIHTHENTEET, ZD=6H.
BERRD Linux TARAME1—L 3 0ARAH Linux Y RTLAICRELETT)r—ar &> TH
F9,

httpd &, fEAAA BB TIXEEEMERINTINS Web H—/\-YTRTY,

A—HMISDERIZIGELTH—/\RHIZERBIN-OVUTUVEEIELEY. CGI RIYTREREILF-YT
BIENTEET,

SAEE. S0 GNU ZIYr—230DaA A ILELAR—ILIZDWNTREHRLET,

w. COBEMDHRATHEALTWSELRARRBEIUTOEYTY,
(& 1.1] COBHOHRATHEAL TS ELHRIRE
EES HE kS
1 7RAF OS | Microsoft Windows 7 Professional spl B A& E&hR (64 bit)
2 77Xk OS | Vine Linux 6.5 x86_64

CDEFTIE, Linux BAFEREELLT, Vine Linux T4AMJEA—S3 2 FRALET,
FEHMIIZDULVTIL, SoC Linux 835 [H/H] #SHBIZEL,

3 A0S | 0S ZREMIZEITTAE-HOBRETT,

RITRE | cos8Tid. TVMware Player for Windows |EFE(EN BT — 7 -V ILEFERALTULET,
FEHMBICDULNTIE, SoC Linux &35 [H/X] 2SHZEL,

4 /8 X-3 | 3—45 vk (Helio) AITOERTAA—DEERT 5DV IN(STY,
VI35 CDEREATIL, Linaro MBS TLVS 32-bit ARMv7 Cortex-A [E]1F Linux GNU 0X-
Y—ILFr—2%FRLTUET,

SEMICDULNTIE, SoC Linux &5 [H/8] 2SBS0,

5 BusyBox | EIC##A#AHA Linux TEHLNIZF—T2-Y—RDaXURET7TI)r—230TY,

B BusyBox W& >O—F URL
http://www.busybox.net/

6 thttpd HARAABEBRTIILEEMFERASIN TS Web H—/\-YTFTT,

B thttpd OF o> O—F URL
http://acme.com/software/thttpd/
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7 Helio EMERERR TA—7 b R—FELTHERT . 7ILTF Cyclone® V SoC ZH&ELT-

R—F <49 =H Helio "—FTY,

Helio [ZIFZEHDVESIVATFEELET A, COEBERTIEL. Revl.2 Fi=lE Revl.3 ZFEALT
BEREREITOTLET,

B Helio R—F Revl.2
http://www.rocketboards.org/foswiki/Documentation/HelioResourcesForRev12

B Helio R—K Revl.3
http://www.rocketboards.org/foswiki/Documentation/HelioResourcesForRev13

— R ——
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2. GNU ZFU4r—a>@avis()L

2-1. Busybox MHZAR A/ ILESA—IL
Busybox % Vine Linux L THERYS-ODFIEZLTIZGHRBALET,

(1) ELF® Busybox DR—IIZHEILET,

http://www.busybox.net/

(2) TDownload Source &%) vV LT, FHoO—K - R—=JIZHBBEILET,

BUSYBOX

About + The Software Freedom Conservancy acts as the GPL enforcement agent for various BusyBox
gpl@busybox net.
+ About BusyBox
» BusyBox in VM « | want to thank the following companies which are providing support for the BusyBox project:
» Screenshot
« Announcements = Analog Devices. Inc. provided a Blackfin development board free of charge. Blackfin is a
device developer, please note that Analog Devices has an entire Linux distribution availa|
Documentation
+» 3 July 2017 -- BusyBox 1.27.0 (unstable)
* FAQ
+ Command Help IDownload Source] %%')w%  |wtoadd a patch)
Get BusyBox Sizes of busybox-1.26.0 and busybox-1.27.0 (with equivalent config, static uclibc build):
;.- a)v?“?ad-szurce-' text data bss dec hex filename
—19," 925769 489 7352 933610 3. b box-1.26.0
.W 927115 489 7352 934956 :4::: bﬁ:ibgi-l.Z?.O
* Products Changes since previous release:

[ 2-1.1] Busybox MY A+

(3) Busybox DY—REAH2O—FLET (ZHOEFHTIE Mbusybox-1.27.0.tar.bz2 1% {F FAL TENERERR
EToTLET),

|F] busybox-1.26.1.tar.bz2 2017-01-02 14:23 2.0M
@ busybox-1.26.1.tar.bz2.sign 2017-01-02 14:23 528

o

2017-01-10 16:48 2.0M

(8}

6.2.tar.bz

(8]

@ busybox-1.

@ busybox-1.26.2.tar.bz2.sign 2017-01-10 16:48 528
1 ::-as-_\c-c:—-l-?_"-?-ca-r-czz--j 2017-07-03 12:44 2.1M

:;Tc:x-—l-z-"-t-:-ar-:zz-s-;ﬁ 2017-07-03 12:44 528
@ busybox-snapshot.tar.bz2 2017-07-05 00:20 2.1M

[E 2-1.2] Busybox D4 o> O—FK

— R ——
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(4) #HoO—KRTERL, ZOT7AI)L%E Samba H—/\EH T, Windows EDIHRTO—S5HM5
Vine Linux ED—#31—5 (COHITIE tori) DR—LTALIR) (COHITIE /home/tori) [TE
F9,

(G=2-5)|

LIEDERBA(XL. SoC Linux EiF [H/X] THREALS Linux ¥ & Samba H—/\HELIZH
B RESNTWT, FRATESEZFIRELTVET,

(5) /"RRF(Vine Linux) TAYUR-SAVIHRERBL T, — 21— DR—L-TsLIMN) M5 tar O
IURZEFEALT, busybox DY—R%E /tmp TALINIIZERELET,

[tori@Vine65 ~]$% cd
[tori@Vine65 ~]$ tar jxvf busybox-1.27.0.tar.bz2 -C/tmp

(6) UTFDIATURTYAR-OV/INATEFREL. busybox AV TsF¥aL—3 LFET,

[tori@vine65 ~]$ cd /tmp/busybox-1.27.0
[tori@vine65 busybox-1.27.0]% make menuconfig

(G235
make menuconfig #ZE{TLT. ROIS—AHT busybox DAV TsFal—arBEEAHLL
BEIE. T D.Q DFIEEETLTHSEE make menuconfig FEITLTLEELY,

Lﬂ_ILIIII

Jusr/bin/ld: scripts/kconfig/Ixdialog/checklist.o: &>l "stdscr’ ~DREHESETY
/1ib64/libtinfo.so0.5: error adding symbols: DSO missing from command |ine

collect2: T5—: Id IFRT—2RX 1 TERTLFELE

make[2]: #xx [scripts/kconfig/Ixdialog/Ixdialog] T5— 1

make[1]: #*x [menuconfig] T5— 2

make: #+k [menuconfig]l T5— 2,

@ busybox-1.27.0/scripts/kconfig/Ixdialog/Makefile I T2 THRWTUTDEREEMLET,

[tori@Vine65 busybox-1.27.0]$% leafpad scripts/kconfig/lxdialog/Makefile

( )

HOST EXTRACFLAGS += -DLOCALE -I/usr/include/ncurses <— -I1/usr/include/ncurses #iEHN |

HOST_LOADLIBES ~ += —Itinfo —Incurses —L/usr/1ib64/ <«— -piregiEem

@ busybox-1.27.0/scripts/kconfig/Ixdialog/dialogh F7 A I ETTAATHRERDKSIZEEBLET,

[tori@vine65 busybox-1.27.0]$ leafpad scripts/kconfig/lxdialog/dialog.h

#include CURSES_LOC

\l/ #tinclude CURSES_LOC # #include <ncurses.h> [ZZE
#tinclude <ncurses. h>

Ver. 13.1/Rev.2 2017 &£ 8 A 6/24 ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.
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(7) busybox DAV TqFalL—lavBEEMNEIZL, REIF— (-« |/ 1 EFERALTREL.
“Busybox Settings” Z:&{RL. Select) T Enter F—%#HLFET,

[~] tori@Vine65: /tmp/busybox-1.27.0
FPIUE) WEE) BRN) BRRGS) WRI) AJLT(H)

BusyBox 1.27.8 Configuration

Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <7> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < >

Busybox Settings --->
Y= = o TiBra Y Tuming --->
--- Applets

rchival Utilities ---> . .
ide s Busybox Settings 2R L .

onsole Utilities ---> FSelect) T Enter F—%#3

ditors --->
inding Utilities --->

I

I

|

1

| ebian Utilities --->
l

l

| nit Utilities --->
L

o ————

IFHEISI < Exit > < Help >

-

[Bg 2-1.3] “Busybox Settings” #i&iR

(8) “Cross Compiler prefix” ZE1RL. [Select]T Enter ¥—Z#LFT,

F=] tori@Vine65: /tmp/busybox-1.27.0 = [BjX
I71ILE) WEE) JBRN) BRRES) KR AILTH)

vENy 1
BUSYyBoOX

Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < >

A
|--- Build Options

[ 1 uild BusyBox as a static binary (no shared libs) (NEW)

I ] uild BusyBox as a position independent executable (NEW)

[L 1 orce NOMMU build (NEW)

[ 1 uild shared libbusybox (NEW)
‘L[*.]_u.i.l.d..u.i.th_l.a.:g.aJ.iJ.e_Supnpgt (for accessing files > 2 GB) (NEW)
(O _Cross Compiler prefix (NEW)J
‘]U-Tﬂf ToTsysroot Newy o Cross Compiler prefix Z5&iRL.
[() dditional CFLAGS (NEW) l'Select] T Enter ¥—%#3"
() dditional LDFLAGS (NEW)
{

(o =
i

OISl < Exit > < Help >

- -

[ 2-1.4] “Cross Compiler prefix” Z:&iR

[ R EEEEEEEEEEEEEEEEEEEE———
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(9) 28R -aAVAFEEIRT 51=OICTF XA AMEIZTarm-| inux-gnueabihf-1EA BILET . &k
DI-1NATV)E/} T BDETNLENTZEN, AALTF5IOKIT Enter ¥—%HLET,

[~] tori@Vine65: /tmp/busybox-1.27.0
T7ILE) WEE) TRV BRG) HRIT) AILTH)

B 27.0

Lontriquration

Please enter /3
é buttons below it.

larm-|inux—gnueabihf-1& A H,
REDI— 1(N(T0)EBNENTE,
[TOKJT Enter ¥—%##9

string value. Use the <TAB> key to move from the input

[arm-linux-gnueabihf-

——— -

[E 2-1.5] /AR -2/ 1S5DRIR

(10) A=a—KRICE>f=5. TRIDKSIZ Cross Compiler prefix [Zlarm-1inux-gnueabihf-)&iBinE

NTWBIEEREZRL, TEXit)T Enter ¥—%#LET,

[=] tori@Vine65: /tmp/busybox-1.27.0

BusyBox 1.27.8 Configuration

Arrow keys navigate the menu.
Highlighted letters are hotkeys.
<M> modularizes features.
for Search.

J7IUE) WEE) #RV) BRRES) WRI) AILT(H)

<Enter> selects submenus --->.

Pressing <Y> includes, <N> excludes,
Press <Esc><Esc> to exit, <?> for Help, </>
Legend: [*] built-in [ ] excluded

<M> module < >

g
L1
IC 1
[l 1 orce NOMMU build (NEW)

[[ 1 uild shared libbusybox (NEW)

uild BusyBox as a static binary (no shared libs) (NEW)
uild BusyBox as a position independent executable (NEW)

rlﬂ:]—uild.:ﬁduge.ﬁwuppnu;fu.auuiing files > 2 GB) (NEW)

1 @a m-1linux-gnueabihf-) Cross Compiler prefixl

M TETN Lo SySroot (MEMT T T T ———= =

[() dditional CFLAGS (NEW)
[() dditional LDFLAGS (NEW)
[() dditional LDLIBS (NEW)
L

Cross Compiler prefix 12
larm-linux-gnueabihf- | &BAISN TS EEHERL.
TExit]T Enter ¥—%39

m———

<Select> |

— )

< Help >

[ 2-1.6] Cross Compiler prefix ~®larm-linux-gnueabihf-]M &N
— R ——

Ver. 13.1/Rev.2 2017 ££ 8 A 824
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(11) THOEBENHASNDET, filF TIExitIZEIRLET . RIC, [YesJZBIRL TAZ 2 —Z IR

353—0

[] tori@Vine65: /tmp/busybox-1.27.0
J7AIUE) WEE) TRV BRRES) WARI) ALTH)

BusyBox 27.0 Configuration

AZa—IZRof=h, COEEAH SN SETIEXit I ZHE (T TEIRT S

Do you wish to save your new configuration?

f 1
< Yes >f < No >

RE&IZ, [Yes 1Z#BIRL TA=Z2—%1RITH

[B 2-1.7] Busybox DA=a1—D#T

(12) LAF® make YK T busybox VAR -aV/(ILLET,

[tori@Vine65 busybox-1.27.0]$% make
(AL ILonghHh)

(13) PC MARYVIZEKYFET A, VAR - O/ AIILETETIZIE D 2BRAMNYET , yOX-a0/8
AIVIZEMLE=6, U TOIAYU R TCETICERIN-TI7MILERNOET,

[tori@vine65 busybox-1.27.0]$% file busybox
busybox: ELF 32-bit LSB executable, ARM, EABI5 version 1 (SYSV), dynamically linked, interpreter

/1ib/1d-1inux-armhf. so.3, for GNU/Linux 2.6.32,
Bui ldID[sha1]=95b26672¢3d28a7ef41e704c7a39d1a210c0ach0, stripped

(14) RIZA—7YMAIZ FTP TERE T 5182, — g1 —F DHR—L-TALIR) (COHITIE.
/home/tori) D TFIZ, TE LM >z busybox ZaAE—LET,

[tori@vine65 busybox-1.27.0]$% cp busybox ~tori

[ R EEEEEEEEEEEEEEEEEEEE———
9/24 ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.
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(15) FTP H#—/\%&{#>T busybox % Helio [EUFET , LLFDIATUR%E Helio fll TETLET .
6=3-5)

LUBEDERBAIX, BEIZ SoC Linux &35 [H /=] TEHEALT: Linux ¥ UAAESHN., DHCP
—/\ B&LY FTP H—/\ DNBEEINTNT FRATEAILERIRELTLVET,

(2. DHCP H—/\H5 Helio [ZXLT IP ZRLADMF 5EN TLVT, Helio & Vine Linux [
DBEMIITABREICLTBUL TS,

FBAEELELTIE, Helio ] ABlMping 192.168.1.21%F4TLT Vine Linux &EDIEHREHER
L. EHETELUME A, Helio ] M5lTudhcpcla~vREEITLT IP PRLRAMFEEN B
LEHERLTHL, BE ping L TH TS, ping CEETE -0 TREOIATUREEST
LTLIEELY,

root@socfpga:/# cd /tmp
root@socfpga:/tmp# wget ftp://tori:toriumi@192.168.1.2/busybox
--2013-11-05 06:07:14— ftp://tori :*password*@192. 168. 1. 2/busybox

=> "busybox’
Connecting to 192.168.1.2:21... connected.
Logging in as tori ... Logged in!
==> SYST ... done. ==> PWD ... done

==> TYPE I ... done. ==> CWD not needed.

==> SIZE busybox ... 683388

==> PASV ... done. ==> RETR busybox ... done
Length: 683388 (667K) (unauthoritative)

100% >] 683, 388 —. —K/s in 0.03s

2013-11-05 06:07:25 (24.4 MB/s) — 'busybox’ saved [683388]

(16) LA FD&LSIZ, busybox [Z chmod ARV R TRITHERZEZ THOETLET,

root@socfpga:/tmp# chmod 755 busybox
root@socfpga:/tmp# ./busybox ls /

bin home lost+found proc usr
boot init media sbin var
dev lib mnt sys www
etc | inuxrc mount_dir  tmp

M T busybox AVUREEITTHIEITHTILELT =,

(17) SoC Linux 815 [H/ZX] ® 3-6 T.NFS DYV IFLITMEMN2I=ZEEFEZTNVSTLE
SM? ZOHLLY busybox ATURZEFLSOTIYIUATHELELD,

UTDEICaATURERITLTYIUMERAFT

root@socfpga:/tmp# ./busybox mount -t nfs -o nolock 192.168.1.2:/opt/Helio /mount_dir/

ZNT NFS YOV TERLIIHEYZELT=,

— R ——
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(18) SEIIARAMAIT busybox A< k% /opt/Helio IZOE—L T, Helio ETEIMESLSICLTH
FL&3,

[tori@Vine65 busybox-1.27.0]$% cp busybox /opt/Helio/

(19) &IZA—45"vk (Helio) BITLLT D &SI busybox AvFEERFTLET,
MBusyBox v1.27.01D/N\—23 B EHHER TENIL OK TT,
N—232 1.27.0 @ Busybox NEMTEIEICHYET,

r‘oot@soc-Fpga /tmp# /mount_dir/busybox

l_BLE@cz_VI_Zl_O l2017 07-08 01:33:41 JST) multi-call binary.
BusyBox is copyrighted by many authors between 1998-2015.
Licensed under GPLv2. See source distribution for detailed

copyright notices.

Usage: busybox [function [arguments]...]
or: busybox ——list[-full]
or: busybox —install [-s] [DIR]
or: function [arguments]. ..

BusyBox is a multi-call binary that combines many common Unix
utilities into a single executable. Most people will create a
|ink to busybox for each function they wish to use and BusyBox
will act like whatever it was invoked as.

Ver. 13.1/Rev.2 2017 &£ 8 A 11/24 ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.
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Currently defined functions:
[, [[, acpid, add-shell, addgroup, adduser, adjtimex, arp, arping, ash
awk, base64, basename, beep, blkdiscard, blkid, blockdev, bootchartd,
brctl, bunzip2, bzcat, bzip2, cal, cat, chat, chattr, chgrp, chmod,
chown, chpasswd, chpst, chroot, chrt, chvt, cksum, clear, cmp, comm,
conspy, cp, cpio, crond, crontab, cryptpw, cttyhack, cut, date, dc, dd
deal locvt, delgroup, deluser, depmod, devmem, df, dhcprelay, diff
dirname, dmesg, dnsd, dnsdomainname, dos2unix, dpkg, dpkg—deb, du,
dumpkmap, dumpleases, echo, ed, egrep, eject, env, envdir, envuidgid
ether—wake, expand, expr, factor, fakeidentd, fallocate, false
fatattr, fbset, fbsplash, fdflush, fdformat, fdisk, fgconsole, fgrep
find, findfs, flock, fold, free, freeramdisk, fsck, fsck.minix
fsfreeze, fstrim, fsync, ftpd, ftpget, ftpput, fuser, getopt, getty,
grep, groups, gunzip, gzip, halt, hd, hdparm, head, hexdump, hostid
hostname, httpd, hush, hwclock, i2cdetect, i2cdump, i2cget, i2cset, id
ifconfig, ifdown, ifenslave, ifplugd, ifup, inetd, init, insmod,
install, ionice, iostat, ip, ipaddr, ipcalc, ipcrm, ipcs, iplink
ipneigh, iproute, iprule, iptunnel, kbd_mode, kill, killall, killall5
klogd, last, less, link, linux32, |inux64, |inuxrc, In, loadfont
loadkmap, logger, login, logname, logread, losetup, lpd, Ipa, Ipr, Is
|sattr, Ismod, Isof, Ispci, Isscsi, l|susb, lzcat, |zma, |zop, makedevs
makemime, man, md5sum, mdev, mesg, microcom, mkdir, mkdosfs, mke2fs
mkfifo, mkfs.ext2, mkfs.minix, mkfs.vfat, mknod, mkpasswd, mkswap
mktemp, modinfo, modprobe, more, mount, mountpoint, mpstat, mt, mv,
nameif, nanddump, nandwrite, nbd-client, nc, netstat, nice, nl, nmeter
nohup, nproc, nsenter, nslookup, ntpd, od, openvt, partprobe, passwd
paste, patch, pgrep, pidof, ping, pingb, pipe_progress, pivot_root,
pkill, pmap, popmaildir, poweroff, powertop, printenv, printf, ps,
pscan, pstree, pwd, pwdx, raidautorun, rdate, rdev, readahead,
readlink, readprofile, realpath, reboot, reformime, remove-shell
renice, reset, resize, rev, rm, rmdir, rmmod, route, rpm, rpm2cpio,
rtcwake, run-parts, runlevel, runsv, runsvdir, rx, script
scriptreplay, sed, sendmail, seq, setarch, setconsole, setfont,
setkeycodes, setlogcons, setpriv, setserial, setsid, setuidgid, sh
shalsum, sha256sum, sha3sum, shab12sum, showkey, shred, shuf, slattach,
sleep, smemcap, softlimit, sort, split, ssl_client, start-stop—daemon
stat, strings, stty, su, sulogin, sum, sv, svc, svlogd, swapoff,
swapon, switch_root, sync, sysctl, syslogd, tac, tail, tar, taskset
topsvd, tee, telnet, telnetd, test, tftp, tftpd, time, timeout, top
touch, tr, traceroute, traceroute6, true, truncate, tty, ttysize
tunctl, ubiattach, ubidetach, ubimkvol, ubirename, ubirmvol, ubirsvol
ubiupdatevol, udhcpc, udhcpd, udpsvd, uevent, umount, uname, unexpand
unig, unix2dos, unlink, unlzma, unshare, unxz, unzip, uptime, users,
usleep, uudecode, uuencode, vconfig, vi, vlock, volname, w, wall,
watch, watchdog, wc, wget, which, who, whoami, whois, xargs, xxd, xz,
xzcat, yes, zcat, zcip

Busybox DAY URIEEFEDELSIT Busybox ZDHDEEITT HE. EDKSILEATURAFFAREE

MEEZ TN FET (ICurrently defined functions | LA FIZTRENTLVET ),

— R ——
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SoC Linux i&35 [H./m])

GNU 7 )r—iar@av AL
M ALTIMA e, ELSENA
(20) BEHAIZ Helio [ZTTR ADTLY3S Busybox D/NA—T3VBEEARTHELLS, LTOATUR
THERTEEY,

root@socfpga:/tmp# /bin/busybox
I BusyBox v1.20. 2 K2013-11-04 23:53:29 CST) multi-call binary.
“Copyright (C) 1998-2011 Erik Andersen, Rob Landley, Denys Vlasenko
and others. Licensed under GPLv2
See source distribution for full notice

Usage: busybox [function] [arguments]...
or: busybox —Ilist
or: function [arguments]. ..

BusyBox is a multi-call binary that combines many common Unix
utilities into a single executable. Most people will create a
|ink to busybox for each function they wish to use and BusyBox
will act like whatever it was invoked as

Currently defined functions:
[, [[, ar, ash, awk, basename, bunzip2, bzcat, cat, chattr, chgrp
chmod, chown, chroot, chvt, clear, cmp, cp, cpio, cut, date, dc, dd
deal locvt, df, diff, dirname, dmesg, dnsdomainname, dpkg—deb, du
dumpkmap, dumpleases, echo, egrep, env, expr, false, fbset, fdisk
fgrep, find, flock, free, fsck, fsck.minix, fuser, grep, groups
gunzip, gzip, halt, head, hexdump, hostname, hwclock, id, ifconfig,
ifdown, ifup, insmod, ip, kill, killall, klogd, less, In, loadfont,
|oadkmap, logger, logname, logread, losetup, Is, |smod, md5sum,
microcom, mkdir, mkfifo, mkfs.minix, mknod, mkswap, mktemp, modprobe
more, mount, mv, nc, netstat, nohup, nslookup, od, openvt, patch,
pidof, ping, ping6, pivot_root, poweroff, printf, ps, pwd, rdate,
readlink, realpath, reboot, renice, reset, rm, rmdir, rmmod, route
run-parts, sed, seq, setconsole, sh, sleep, sort, start-stop-daemon
strings, stty, swapoff, swapon, switch_root, sync, sysctl, syslogd,
tail, tar, tee, telnet, test, tftp, time, top, touch, tr, traceroute,
true, tty, udhcpc, udhcpd, umount, uname, unig, unzip, uptime, users,
usleep, vi, watch, wc, wget, which, who, whoami, xargs, yes, zcat
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(21) Busybox I& busybox ARURICOTURBZESIHELTET DERLILE, EFEZATURN
busybox ARURADIURYYY ) U%ERDIETERLTVET,
E[E Helio ® /bin ZRTHDE. TDEIIHLTULET,

root@socfpga:/tmp# 1s -1 /bin

| rwXrwxrwx 1 root root 14 Mar 3 2014 addgroup -> /bin/tinylogin

| FwXrwxrwx 1 root root 14 Mar 3 2014 adduser —> /bin/tinylogin
—FWXr—Xr—X 1 root root 11356 Nov 5 05:56 arping

| rwXrwxrwx 1 root root 7 Mar 3 2014 ash -> busybox

—IrWXr—xr-x 1 1000 1000 592824 Nov 5 05:15 bash

—rWSr—Xr—-x 1 root root 371972 Nov 5 05:58 busybox

| rwxrwxrwx 1 root root 7 Mar 3 2014 cat —> busybox

| FwXrwxrwx 1 root root 7 Mar 3 2014 chattr -> busybox

| FwXrwxrwx 1 root root 7 Mar 3 2014 chgrp —> busybox

| rWXrwxrwx 1 root root 7 Mar 3 2014 chmod —> busybox

| rwxrwxrwx 1 root root 7 Mar 3 2014 chown -> busybox

| rwxrwxrwx 1 root root 7 Mar 3 2014 cp —> busybox

| rWXrwxrwx 1 root root 7 Mar 3 2014 cpio —> busybox

| rwxrwxrwx 1 root root 7 Mar 3 2014 date -> busybox

| rwxrwxrwx 1 root root 7 Mar 3 2014 dd -> busybox

| rWwXrwxrwx 1 root root 14 Mar 3 2014 delgroup -> /bin/tinylogin

| rwXrwxrwx 1 root root 14 Mar 3 2014 deluser -> /bin/tinylogin

| rwxrwxrwx 1 root root 7 Mar 3 2014 df -> busybox

| rWwXrwxrwx 1 root root 16 Mar 3 2014 dmesg —> dmesg. util-Iinux
—FWXr—Xr—X 1 root root 18312 Nov 5 05:33 dmesg. util-1inux

| rwxrwxrwx 1 root root 23 Mar 3 2014 dnsdomainname —> dnsdomainname. net-tools
| rwxrwxrwx 1 root root 18 Mar 3 2014 dnsdomainname. net-tools —> hostname. net-tools
| rwxrwxrwx 1 root root 20 Mar 3 2014 domainname —> domainname. net-tools
| rwxrwxrwx 1 root root 18 Mar 3 2014 domainname. net-tools —> hostname. net-tools
| rWwXrwxrwx 1 root root 7 Mar 3 2014 dumpkmap —> busybox

| rWXrwxrwx 1 root root 7 Mar 3 2014 echo —> busybox

| rWXrwxrwx 1 root root 10 Mar 3 2014 egrep —> egrep. grep

—rWXr—Xr-x 1 root root 121952 Nov 5 05:57 egrep. grep

| rWXrwxrwx 1 root root 7 Mar 3 2014 false —> busybox

| rWXrwxrwx 1 root root 10 Mar 3 2014 fgrep —> fgrep. grep

—rWXr—Xr-x 1 root root 67852 Nov 5 05:57 fgrep. grep

| rWXrwxrwx 1 root root 9 Mar 3 2014 grep —> grep. grep

—rWXr—=Xr-x 1 root root 122900 Nov 5 05:57 grep. grep

| rWwXrwxrwx 1 root root 7 Mar 3 2014 gunzip —> busybox

| rWXrwxrwx 1 root root 7 Mar 3 2014 gzip —> busybox

| rwxrwxrwx 1 root root 18 Mar 3 2014 hostname —> hostname. net-tools
—FWXF=Xr—X 1 root root 8400 Nov 5 05:55 hostname. net-tools

| rWXrwxrwx 1 root root 7 Mar 3 2014 ip —> busybox

| rwxrwxrwx 1 root root 15 Mar 3 2014 kill => kill.util-Iinux
—FWXF=Xr—X 1 root root 14492 Nov 5 05:33 kill.util-Ilinux

—FWXF=Xr-X 1 root root 56928 Nov 5 05:32 kmod

| rWXrwxrwx 1 root root 7 Mar 3 2014 In —> busybox

| rWXrwxrwx 1 root root 14 Mar 3 2014 login —> /bin/tinylogin
—rWXr—=Xxr-x 1 root root 39752 Nov 5 05:42 login. shadow

| rWXrwxrwx 1 root root 7 Mar 3 2014 Is —> busybox
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| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
—rWXr—xr-x
| rwxrwxrwx
—rWSr—xr-x
| rwxrwxrwx
—rwXr—xr-x
| rwxrwxrwx
| rwxrwxrwx
—rwXr—xr-x
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
—r—sr-xr-x
| rwxrwxrwx
—r—sr-xr-x
| rwxrwxrwx
| rwxrwxrwx
—rwxr—xr-x
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
—rwxr—xr-x
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
—IrWSr—xr-x
| rwxrwxrwx
—rwxr—xr-x
—IrWXr—xr-x
—r—sr-xr-x
| rwxrwxrwx
| rwxrwxrwx
—rwsr—xr-x
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
| rwxrwxrwx
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root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

10
11

15
26652
16
57400
19
4392

17
67912

32068
7
7076
8012
10188
7

17
43424
7

7

7
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18
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Mar
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Mar
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Mar
Mar
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2014 |smod -> Ismod. kmod

2014 |smod. kmod -> .. /bin/kmod
2014 mkdir —> busybox

2014 mknod —> busybox

2014 mktemp —> busybox

2014 more -> more. util-Iinux
05:33 more. util-Ilinux
2014 mount -> mount. util-Iinux

05:33 mount. util-Iinux

2014 mountpoint —> mountpoint. sysvinit
05:58 mountpoint. sysvinit

2014 mv -> busybox

2014 netstat -> netstat. net-tools
05:55 netstat. net-tools

2014 nisdomainname —> nisdomainname. net-tools
2014 nisdomainname. net-tools —> hostname. net-tools

2014 pidof —> pidof. sysvinit
2014 pidof.sysvinit —> /sbin/killall5
2014 ping —> ping. iputils
05:56 ping. iputils

2014 pingb —> ping6. iputils
05:56 ping6. iputils

2014 ps —> busybox

2014 pwd -> busybox
05:19 reset

2014 rm -> busybox

2014 rmdir —> busybox

2014 sed -> sed. sed
05:56 sed. sed

2014 sh —-> bash

2014 sleep —> busybox

2014 stty —> busybox

2014 su —> /bin/tinylogin
2014 sync —> busybox

2014 tar -> busybox
05:58 tinylogin

2014 touch —> busybox
05:56 tracepath
05:56 tracepath6
05:56 traceroute6

2014 true —-> busybox

2014 umount —> umount. util-Iinux
05:33 umount. util-Iinux

2014 uname —> busybox

2014 usleep —> busybox

2014 vi —> busybox

2014 ypdomainname —> ypdomainname. net-tools
2014 ypdomainname. net—tools —> hostname. net-tools

2014 zcat —> busybox
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(22) Tl&. Busybox ~ADEIARURDI RV IDITFAIVEEDKIIERTHDTLLIMN?
BADFTUIERD-HDIAREEIT>TNSE, CNEIFaATURDOHLHLHEME>TLEL
Z3TY,

ZITUTDESIZARAR Y (Vine Linux) £ Tlmake install | av REERITLTERLET
(T CEEAR)] LKA TH B Mmake install |aAYUREEITLTIEILY),

[tori@Vine65 busybox-1.27.0]$% make CONFIG_PREFIX=/tmp/busybox_command install

GEE M)
CCTERLEZTNEWLTERO AR,
@ CONFIG_PREFIX #FERALTIVAM—ILEEIEET DL
@ ZO#EEE root TITHELNIE
TY,
D ESITLEFRENFENMENS &, ZOATURIFARRR T (Vine Linux) £ TETL
TWET,

5T D MO CONFIG PREFIX #Z##5FELZELVE, Vine Linux £ /bin, /sbin, /ust/bin 242X+
—ILENFET, DFY Intel® O CPU ETHEATARELIYURIZ, ARM® O CPU L TEITHAEGD
RN TFANTT ) DA LEESSINTLENET,

HDT Q M root TERITLEITNIEL, FHA— CONFIG PREFIX DRAT-ZR%ELTH. root R
TIREONDTLEEEINSZLEIHYFEEA,

FoMKEFLTHRRAM IV DRBEEEETOTELDICT CSTTRTEREKIZT H0FIZEL
TFEFA, BECIEFBCERELT BEICOTURERTLTIEZSL, AA—LEEVWTLESIFEIC
(&, XIMSHRALD Linux IV VEARAP—)LLETRELHDIDTREMTELLS,

(23) LEEDHITIL /tmp/busybox command D FIZERKLFELIZ, COEKLIZOTURE 32— yk-R
—k (Helio) IZA VY Rb—LFHIE OK TY . ATFDESIZ /opt/Helio [2aE—LFET,

[tori@vine65 busybox-1.27.0]% cd /tmp
[tori@Vine65 tmp]$ cp -r busybox_command /opt/Helio/

— R ——
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(24) Helio ETHLLMERLT= busybox DATU R (ZDHITIE ifconfig) &

==

xE1T

LTHET,

root@socfpga:/tmp# /mount_dir/busybox_command/sbin/ifconfig -a
eth0 Link encap:Ethernet HWaddr FE:EG:4C:72:AF:27
inet addr:192.168.1.238 Bcast:0.0.0.0 Mask:255.255.255.0
inet6 addr: fe80::fcec:4cff:fe72:af27/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:4499 errors:0 dropped:0 overruns:0 frame:0
TX packets:706 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:3260460 (3.1 MiB) TX bytes:62772 (61.3 KiB)
Interrupt:152

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

CNTHLLY busybox AVURTIEREICERITTEAHIENHERTEEL
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2-2. thttpd OHOX AV IJLESAVA—IL

Helio [ZIEHEMLEH Web H—/\MA U RAP—ILENTWVET , CNEFEZ (X, HTML (Hyper Text
Markup Language) 721+ Tl&7E< CGI (Common Gateway Interface) HZEITTEFET,

COETIE GNU 7IVr—2av DAV RA—VETIDA BT DT, S2FHAT thitpd &LNVD
HAAH B TITEILFERASN TS Web H—/-YIREARM—)LT BT EICLFET (HDHHAAH
Linux R—FIZHEMLEH thitpd B4V RR—)ILENTUWVEWFIZEERTY ),

(1) LFD thttpd DR—JITHBEILET

http://acme.com/software/thttpd/

(2) TRDAR— T, MFetch the software ]2 9"y LT thitpd DY—R-T7()LEZHO—KRL, RTF
LET,

thttpd - tiny/turbo/throttling HTTP server
_____ -

{;etch the software. |Release notes.

thttpd is a sARle, small, portable, fast, and secure HTTP server.

Simple:
ithandles o] [Fetch the software] Z%')v%  [TP/1.1. Well, maybe a little more than the minimum.
Sma“VSee the comparison chart. It also has a very small run-time size, since it does not fork and is very careful about memory allocation.
Ponétl)tlecbmpiles cleanly on most any Unix-like OS, specifically including FreeBSD, SunOS 4, Solaris 2, BSD/OS, Linux, OSF.
Zast In typical use it's about as fast as the best full-featured servers (Apache, NCSA, Netscape). Under extreme load it's much faster.
ecure:

It goes to great lengths to protect the web server machine against attacks and breakins from other sites.

It also has one extremely useful feature (URL-iraffic-based throttling) that no other server currently has. Plus, it supports |Pv6 out of the box, no patching required.

[ 2-2.1] thttpd DY Ak

(B) # U A—KRTEL, ZDT7AI)%E Samba H—/\EH T, Windows EDITHRTO—5H5
Vine Linux E®D—#§31—5 (ZOHITIE tori) DR—L - TALIR) (ZDHITIE /home/tori) (AL
_L/asj-o

(4) AE—DETLIZOLUT® tar AR TI7MILERBAL. ARM D thttpd F74)LEI /AL
LEFT(CDHITIE. FoB—FLTz thttp Z7AILIE. thttpd-2.27 tar.tar ZEALTLNET ),

[tori@Vvine65 ~]$ cd ~

[tori@vine65 ~]$ tar zxvf thttpd-2.27.tar.tar -C/tmp

[tori@vine65 ~]$% cd /tmp/thttpd-2.27

[tori@Vine65 thttpd-2.27]$ CC=arm-linux-gnueabihf-gcc ./configure --host=arm-linux
(AT AShB)

(5) SDOFEZFIZE. htpasswd.c FT7AILDHRT getline [CEAHDEFRTIT—IZESD T, Leafpad Z{FEA
LT. HEMEHIVARR 22.1]DKSITEELTHEEET,

TEDELSIT sudo ZHHIFTR—/-A—HTEITLET,

[tori@Vine65 thttpd-2.27]$%$ sudo leafpad extras/htpasswd.c
[sudo] password for tori: <&———

— A —HD/IRT—F(ZDHITIE. toriumi) ZAH

— R ——
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4 N
(50 7E]
static int my_getline(char *s, int n, FILE *f) {
!
static int my_getline_helio(char *s, int n, FILE *f) {

(190 7H]
while (! (my_getline(line, MAX_STRING_LEN, f))) { my _getline % my getline helio [ZZE®E
!
while (! (my_getline_helio(line, MAX_STRING_LEN, f))) {
\ J

[V Rk 2-2.1] htpasswd.c F7AILDHE

WEMNET LI5S, Leafpad TI7AILERFLTHLET .

(5%]

Leafpad TITEBERIRIET DXL, Leafpad DA T3y [ AZa—m S {TEESERTRIZFIY
DEANFT,

F=  BELATICO YT B4, Leafpad DIRFIAZ2—MSMITADY T 1ZR#IRL. 1T
BEEFRELTIOYVTIEIUVILET,

(6) LFD&LSIZ make AW FEEITLT, thitpd ZA/\AILLET,

[tori@Vvine65 thttpd-2.27]$% make
(agyhEhEnd)

[*%&E]

SoC Linux &35 [H/2) D22, o< R-/NRADOHBFEITHALE-/AR - a1V A X+
—LENT ISADERESNTWTHEHATESLZEZFRIIRELTLVET,

Lﬂ_ILIIII

ZCT. l/configure]&Mmake IERTLTIS—A A I THNIE,

which arm-linux-gnueabihf-gcc OAYUFEETLT. VAR O/ ASD/NANE>TLNS
MRERRLTZALY,

AR AV DIRADBELGELOTWVELMEEIX, BE SoC Linux 8315 [(H/Z] 258U
TWEGEEET>TESLY,

(7) BICIS—EETLTUONIE, AL R TALIRIIZTthttpd IEWVST7 AL TE LA > TWNSILT

—Gj-o

2D file ATYUKRTHERELTHET . LTOELSIZ ARM BIZaV /M ILENTWNAZELTE
BETEBIFTTY,

[tori@Vine65 thttpd-2.27]$ file thttpd
thttpd: ELF 32-bit LSB executable, ARM, EABI5 version 1 (SYSV), dynamically linked, interpreter

Bui IdID[shal]=204dbf54aa8acde1b3b18a70fe5. S DL AMERERDE. ARM CPU TRATAAAEADRMES
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(8) ZM thttpd DTALIRIDHFIZHZIT7AILDIE, LTDI7AI)L%E Helio [CAE—LFET,

@ thtpd (A2 /A JLLI=T AL I tmp/thttpd-2.27 DT IZFTE)

@ index.html (T /A JLLI=T AL YR /tmp/thttpd-2.27 D TFIZHFTE)

® thttpd.conf (A /A IJLLI=TAL IR /tmp/thttpd-2.27 DT @D contrib/redhat-rpm [ZFETE)
@ printenv (A /A JLLI=TAL YR /tmp/thttpd-2.27 DT®D cgi-bin ZHFFE)

JE—9 3RIZHLMLSD thitpd.conf FT7AILDIN—Z9La R BEEBLTHEET,

[tori@Vine65 thttpd-2.27]$% chmod 666 contrib/redhat-rpm/thttpd.conf
[tori@Vine65 thttpd-2.27]$%$ leafpad contrib/redhat-rpm/thttpd.conf

SEIEBEICEA—7 Y- R—FTEELTLVD Web H—/\DHED T, R—rEES(E 8080 IZLTH
FFET . INT.A—IPULIZELD Web H—N\EEESEDHIENTEET,
4 N

dir=/home/httpd/html

nochroot

user=httpd

logfile=/var/log/thttpd. log

pidfile=/var/run/thttpd. pid

port=8080

cgipat=x*. cgi

charset=EUC-JP

[JRF 2-2.2] thttp.conf DEFEDH &
ERLT=5. Leafpad TI7MILEREFLTHALEY,

RIZ NFS #HBT./kLIz 4 DDIT74A)L%E /opt/Helio [COAE—LET,

[tori@vine65 thttpd-2.27]% cp thttpd /opt/Helio/

[tori@Vine65 thttpd-2.27]$% cp index.html /opt/Helio/

[tori@vine65 thttpd-2.271$% cp contrib/redhat-rpm/thttpd.conf /opt/Helio
[tori@vine65 thttpd-2.271$% cp cgi-bin/printenv /opt/Helio/printenv.cgi

\ printenv 2 (F(E2E—BF(Z,

printenv.cgi 277/ IVBEEELTHL

— R ——
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(9) RIZ Helio LT thttpd DFREFITVET,
F9. NFS #HTRA TS 4 DNDT7A )L (thttpd, thttpd.conf, index.html, printenv.cgi) %
ftmp TALYRIIZOAE—LTEEET,

root@socfpga:/# cd /tmp
root@socfpga:/tmp# cp /mount_dir/[tip]* . &—| BEOI. [(RyR)EENENZE

(10) U TFD&KSIZ Helio LTHERBIA—HOI7MILEERLET .

root@socfpga:/tmp# adduser httpd
Changing password for httpd

Enter the new password (minimum of 5, maximum of 8 characters)
Please use a combination of upper and lower case letters and numbers.

Enter new password:
Bad password: too simple.

L LA/ AR T —R (FIZ 1L, toriumi) &
Warning: weak password (continuing). AALET GEETF)
Re-enter new password:

Password changed. 3
root@socfpga:/tmp# mkdir /home/httpd/html

root@socfpga:/tmp# mkdir /home/httpd/html/cgi-bin
root@socfpga:/tmp# cp index.html /home/httpd/html/
root@socfpga:/tmp# chmod 644 /home/httpd/html/index.html
root@socfpga:/tmp# cp printenv.cgi /home/httpd/html/cgi-bin
root@socfpga:/tmp# chmod 755 /home/httpd/html/cgi-bin/printenv.cgi

(11) F&H&IZ thttpd ZLUTOIATURTEEILET , ZDH. ps AIVFTTOERAEEIL TSI L
FHEELET .

root@socfpga:/tmp# ./thttpd -C thttpd.conf &——— thttpd Zi#2E)
root@socfpga:/tmp# ps

PID USER VSZ STAT COMMAND
1 root 1312 S init [5]
2 root 0 SW [kthreadd]
3 root 0 SW [ksoftirqgd/0]
(& HhERR)

704 httod 2388 S . /thttpd -C thttpd. conf <« | SnpasEBLCOBCcEHER

705 root 1944 R ps
root@socfpga:/tmp#
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(12) RRK=< > (Vine Linux) £ T Web I 5% (Firefox) #REILET

SEIRC A
Lz N (W= [
B 7oesy >
| @ ro5—2vk i 13 Avahi SSH % —/ iR
¥ #5412 >| 13 Avahi VNC % —/ 1085
B 571wz Y@ ecigavoroay
F_ﬂ_}')’-—b b N FxO T T TSUY (firefox)
B oovreess > Q roITTSHY (2-2E—k)

Player(P) v | [Il v

[Bg 2-2.2] Web TS5 4 (Firefox) Z#2E)

(13) I Z (X DHCP H—/\Mioff5ENf= Helio @ IP ZRLAHT192.168.1.2371DHE (X,
http://192.168.1.237:8080/index.html
% URL IZHEELT. TRIDKSICRTREINDIEEHEELET,

thttpd is running - Fx DT 7 7S50
TPIUE) WMEE XRY) BEGS TvoOV-0B) Y-IUID ALT(H)
[[:: thttpd is running w

[ 192.168.1.237}8080/index.htm| v ) [BY coogle

[E 2-2.3)] index.html DFR
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