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1.1 FBEDOAAH

SX-Aurora TSUBASA X7 ATld RONLI>Z> (VE)ZBH U VHD ) —REELT, &
BNSBTFEZBRADIRT —ILDIRATALAZBRITDZENTEFIT. ZATLOEBHEMNAREL
RBdE VH ADY I RIT DA A=) VH ETDY T hJ 1 7 DIRFEFRTEIR E(CRERRE
EEFHZEMNELEUFT.
SX-Aurora TSUBASA =X ATIE. A=T>V—-XVYTI D17 (0SS) #FALEYVI NDTT)
RIBHERDFIE (AB) & OSSDEET7AILDOY> TIL. BELY BRIBRECHVWTERITDY
—IIVZRHELUFT. INSIELD. KRRQS AT ARBBRICSNT, VHADY I I T7DA
S A=V ERIBERTEEEOBEME. RN AR EIRDFT,
AETI(E. 0SS ZFIF LTz SX-Aurora TSUBASA = X5 ADIRIBIEEDFIEC DWW THRBLET,
72485, SX-Aurora TSUBASA > X > LADRIGERZ BT DZHCHFIATSD 0SS (F. UTDEDH
NTI,

& 1 FHAHISD 0SS
BEMbxis 0SS
VHAD OS> A =)L Cobbler
VHADY I ROITTPA A=) - RIBEETE | Ansible

A sy

ARZED Ansible (CKD VHADY I NI 7 AR )L - BRIBSEE (CDULTIE. 2024/10
BEmDU ) - (ITHISE L THE D, 335 OS (& RHEL 8.8/8.10, Rocky Linux 8.8/8.10
ERDETF, £ow VH VT RITFOTY TF— MNCEHELTOER A

1.2 #8m

SX-Aurora TSUBASA S XF AICHWT. VH DIRIBIBEDEEE(E. EEY—/(—_L£T Cobbler &
Ansible ZERA L TITWET ., EDZH. BIET—/\—(F S XAFLEDIRTDVH &Y KD —
ITHEBEESNTVWDIBRENSDDFT ., EEY—/(—_L(C Cobbler & Ansible ZAtELF I .

FJz. Cobbler (CLD VHAD OS 1 > X h—)LZzB&TITD28D. BEY—/\— L HTTP B —/(
— & DHCP U —/\—EERELFT.
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F/c. VH OIREEEZITS LT, BIBEY—/\—m5, VH OEEVEBRMOXISRIEEZITOI LN
MHERMIZENSHDFET ., ZDZH. EFY—/\—H5, VHDBMC [CT7TERATEDLSRY KD
— D DIEHZEITO THBENGHDFET,
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1.3 #MFIRIE

AETHAYT D VH ODIREEEB L. UTORRCHIELTVET,

(BT —/(—]
H/W X86_64 F—FFTIFv>>
0s Red Hat Exterprise Linux 8.8~ (Cobbler)
Red Hat Exterprise Linux 8.8~ (Ansible)
0SS Cobbler 2.8.0 / 2.8.3 / 2.8.5 (2.8.5-0.3)
% Cobbler 2.8.5-0.3 LB (IEMERIEER T I .
% Cobbler 3.3 OFIFADRIE SERATITHHK S IZE U,
Ansible 2.8.1 / 2.9.1
[VH]
H/W SX-Aurora TSUBASA O&EGDFOJ (CEEsdSNIZETIL
oS SX-Aurora TSUBASA X5 LADY J NI I 7 DEMEIREEE

M Linux0S &EH—RILIN—==3 2 (CDVWTIENEC HR— kR
—AILDTFEROOASFTVZEHR SIS,

[SX-Aurora TSUBASA] #&3iE&#* Linux H—=xJL
http://www.support.nec.co.jp/View.aspx?id=3140106285
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F1E FUSHIC

SX-Aurora TSUBASA > X5 A%z FIFAT DIz DIREEE(E. U TFOFIRTITLET,
(1) BEY—/)(—DFRE
BIEY—/\—t7T. BEI-—Y-DFK. RERYINITT7ZA>A—=ILUET,
(2) A>AM=ILICRERMEOAFLECE
A A=IVERBEI/ T —2ZAF LU, BB — /- EICRELFET.
(3) VHADOS 1> =)L
Cobbler ZFIHLUCVHANOS &1 > A M—=JLUFET,
(4) Ansible (CKD VH NDIRVEFRTE
BIEHY —)\—M5 Ansible T VH Z12F S D T2HDREZITVET .
(5) VHA®D SX-Aurora TSUBASA VI RIT 7DA > X ~—JL

Ansible ZFJFH UL T. VH DA—FRILT YV TF5F— LB KLU, SX-Aurora TSUBASA = X5
LDEBERICHEBIRN I NIT7ZVH A A M=)LL, H—EXZHBLET,

1.5 RIS
.« BEY—)(—A0SZA A ~—=)LULTLZE 0,

o BEEY—/)(—&VHZRY NDO—DCHERUTEHENGDH. 4diERa LTS
LY,

1.6 SR
+ &VHDBoot Mode(d. THHEEFEREMDUEFIDEXBEN < TZSL) EEELSMD/ (S X
— IMEZRE L THREA VX ML ERMBEN S DE I AETEHR— U
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2.1 EHEI-—Y—(admin)D{ERk

BEI—Y— admin D7HD0> hEEKRLET, BIEI—HY— admin (C(d sudo #ERZT5 L.
requiretty ZEIMEL TS EEL), BIEI1—Y— admin (&, VH OIRIBEEZITD Ansible DY
S REEFTIDI-Y-T9. 123 >TL—MwT—2D10> X M=)LI T 2T L— M)Wy
=% A N=)LTBICE admin - —HER SN TWBIRENGDET

BRI —Y —DIERII

# useradd -m admin

# passwd admin

Changing password for user admin.

New UNIX password: « FBEURLLVVIRDT—RZAND

Retype new UNIX password: « /\XD—RBAH

passwd: all authentication tokens updated successfully.

# visudo

admin ALL=(ALL) NOPASSWD: ALL

Defaults:admin !requiretty

Ansible T, BI21—Y— admin A"EEBEY—/\—M5 VH[CSSH TUE—-OJA>UET. £
DIz(C. VH [CEEEI—Y— admin LEIUZRIOI—Y —Z/ERITD2HRENSHDEI, VH D
B2 —H —(%. Cobbler ZFIFHLTCVHANOS &A1 >R =)L D EE (TR LET . sFRFIE
& [E4FE VHADOS D1 > A S—)L] THALET,

2.2 EEI]—Y—DSSHARBERIEDRE

VH OERIFRETHIAYT S Ansible (3, VH ([CH U T SSH (CKBUE— bOJA > Z2ITOTH5EIR
FERITUEY, BEI—Y— admin H' VH (C SSH TOY A > 9 3 s(C BRI — D R
EMEBFEERR L. SSH DFREZZEE L TS0,

# su - admin

$ ssh-keygen -t rsa
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Generating public/private rsa key pair.

Enter file in which to save the key (/home/admin/.ssh/id_rsa):
Enter passphrase (empty for no passphrase): « JXXTJL—X%AN
Enter same passphrase again: « XRATL—XZ=BAS
Your ijdentification has been saved in /home/admin/.ssh/id_rsa.
Your public key has been saved in /home/admin/.ssh/id_rsa.pub.

The key fingerprint is:

NF#R(E. [~admin/.ssh/id_rsa.pub] I 7 A JUICERKRENZE T, Cobbler ZFIFHL T VH A\ OS %Z
AAN=ILTBRIC, ERR U RSz VH (CRefmULE T, HlAFIEZ. 5 4 E VHAD OS
DA A=)l THEALET,

SSH ([CKD VH ADIEHEDIRIC, BEAYEL—HARRESNBVLDICTDEH,. EBI-—Y—
admin @ SSH MFEE [~admin/.ssh/config] & LUITFTDEIDICEELTLEELN,

$ cat ~/.ssh/config

Host *
StrictHostKeyChecking no

$ chmod 600 ~/.ssh/config

2.3 FIL—M\Y =12 M=)

ARETHERI DU IINIT7AILEY—ILE2T>T L — )i —= TSUBASA-sysmng-soft-X.Y-
Z.noarch.rpm & UCHRHLET,

BIEY—/—DSEEA -T2 URS NUATIOCRATERWNGE., A—T>URS NUAT IR
AJEEIRAN S & FER LT, & TSUBASA-sysmng-soft-X.Y-Z.noarch.rpm 45> 00— R LT
<TZ&E0N,

J741)VAFRL:

https://sxauroratsubasa.sakura.ne.jp/repos/additional/management_tools/management_too

Ts_e1X/TSUBASA-sysmng-soft-X.Y-Z.noarch.rpm

A2 A M=IVAE:

‘ # yum install TSUBASA-sysmng-soft-X.Y-Z.noarch.rpm
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BIEY—/)\—S5A-T > URT MU ZFARRRIMEE. UMTFTOXRSCA>AM—=ILUFET,

A2 RAM=IVAE:

# yum install

https://sxauroratsubasa.sakura.ne.jp/repos/additional/management_tools/management_too

1s_e1X/TSUBASA-sysmng-soft-X.Y-z.noarch.rpm

7> T L — N\ EH—2TE, /opt/nec/sysmnt-soft/ BeF (TR > A M—ILENET,

24 BBEYIMIITZDAAM=

VH DIRIGIBE(CFERITDIUTOYI bIOT 7 ZEEBY —/)\—EICA A MILUET,

2.4.1 Cobbler®1>X M=)V

Bt —)\— L(C Cobbler Z4 > X b—)LUTLEEV, EMWEHEREHD/\—3 (4, 1.3, &)
YEIRIB] THEERL TLIESE L\, > A M=)LOFEICDLTI(E. Cobbler AR YA hESEBRLTL
20\,

2.4.2 Ansible D1>XA =)L

BBt —)\— L(C Ansible 21 > A h—=)LLTLKZSL\, EMEREERBRAD/\—= 3> (&, 1.3, EE
BB THERLTLIEEV,., AR M=JLOFIECDWLTIE. Ansible DR Y1 hESBBULTLE
=0\,

2.4.3 Apache HTTP Server D1 > A =)L
BIEY—/)\— LD HTTP B —/\—ZFBLT. EVH (CTF7AMIILz2FD>O0-RUEYT, BEY—
J\—_EI(C Apache HTTP Server 1 > X h—)LU. HTTP B—/)\—&EEHL T ZEL\,

# yum -y install httpd

# systemct] start httpd.service
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2.4.4 unzip®1>AM=)L

[3.6  SX-Aurora TSUBASA > RFAVI I T7D/)I\wo—=] TR BIEY—/(— L THERE
BXUOBEWED zip J71)L%Z unzip TEMULET., BEY—/(—L(C unzip Z1>Xh=JLUL
TLIZ&E0,

| # yum -y install unzip
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B3R AAP-IICBERMHFDAFLEE

3.1 SX-Aurora TSUBASASRXFAY J DT 7 DYR— SMIDDIER

SX-Aurora TSUBASA S XFAVI KNI T7DOBEEY I DT ZHEFREN TS yum USRS KU
ANDTVOLR(ICE. EBEYINI T 701 —-2EL/\XT—RPIRETY, [PP- B/R— ho—
EX ®ES UL No. i—R] ([CEEHEN TS UL No.D 16 i 11— —%&. =UJ7)L No.
DEAI 8 I/ (XD — RICRDFITDT. UL No.OMHEREHFELLET,

U7l No.i— R BR— My OZBASNEETK(EGE, [1>F—>v MNERRT D> O—

RO—EX] 55 DI>0O—-RTEDIT7AILRICEFNTVET, PIR— RSN IZHEERR(E.
EECHSEEERNET. HUTE. U7V No.h— kBT,

NEC

F’P-‘U‘iﬁ—l-"f—t'z ST INo. h—F

% : PPSupportPack{(NEC Scalable Technology File

System/Client 8 24/ 4€2,X) (1 %M 8H)

v : UWHAE@@-H111-I _— username
__—~ password

L7 I No. AAAB-BAABSBAAA-AAAG) 3

4 =U7)L No.J3— Rl

3.2 TSUBASA-soft-release/\V 4o —<OAF

VH DNSA—=T>UMRS U ZFIFTIEE/R5E. AF/IET TSUBASA-soft-release /\w o —DAF
[FARETY,

SX-Aurora TSUBASA S X7 LADEITIRIETHD VH (CHERV I NI 7"A A N=ILT Bz
D GPG 1H#E. H—EXRRE - FIEREDR U UT haEED) w4 — (TSUBASA-soft-release-
ve?-X.Y-Z.noarch.rpm)ZzA—>URZ RUMSAFEL. /opt/nec/sysmng-soft/rpms/ Bt T (C



EBITE AAMICRELBYMADODAFEAE

BUWTLZE0N,

J71)LAFRL:

l https://sxauroratsubasa.sakura.ne.jp/repos/TSUBASA-soft-release-ve?-X.Y-Z.noarch.rpm

RHELS8.8 D#ll:

# cd /opt/nec/sysmng-soft/rpms/

[VEL/VE2EFTILDIHE]

# cp <fEFE/(X>/TSUBASA-soft-release-vel-3.0-1.noarch.rpm .

[VE3EFTILDIHE]

# cp <fEE/(X>/TSUBASA-soft-release-ve3-3.0-1.noarch.rpm .

3.3 A2AP=ILHRROSDISOA A—ZDAF

VHANA>AR=ILTSD 0S D ISO A A—=T7A)LZAF L. /opt/nec/sysmng-soft/iso/ BL T
[CBWLWTLZEL., 7D, /var/www/html/os_repos/ T« L2 NUZERR L. ©(C ISO 1 X
—2&EII> RUTLIZE,

RHELS.8 o{3l:
# cd /opt/nec/sysmng-soft/iso/
# cp <fEE/\X>/rhel1-8.8-x86_64-dvd.iso .

# mkdir /var/www/html/os_repos
# mount -t 1509660 -0 ro /opt/nec/sysmng-soft/iso/rhel-8.8-x86_64-dvd.iso
/var/www/html/os_repos

SX-Aurora TSUBASA < X5 /ADY TSI 1T POEEMERIEEAD Linux0S &EH—RILI—=3>
[CDUWTIE NEC HR— bR—AILOTFEDA TV ECHERLSIES0N,

[SX-Aurora TSUBASA) #&3E&J Linux H—=>J)L
http://www.support.nec.co.jp/View.aspx?id=3140106285

3.4 H—FNFYTF—Myor—
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http://www.support.nec.co.jp/View.aspx?id=3140106285

EI3IF AAMIVCRERYMTOAF LEE

VH NOS Z1>A R—=)LUTEHE. VH LD Linux A—F)L%&., BWFRREDEAHDI—RILIC TV ITF
—hITBRENDDEH. H—FRILDT7YVvITF— )\ —mAF L. /opt/nec/sysmng-
soft/updates/ Be FICEWLTLIZE0,

AFITDINYT—T7AILEUATOEO T,
[RHEL/Rocky Linux 8.x]

* kernel-x.x.x.*.rpm

» kernel-headers-x.x.X.*.rpm
» kernel-core-x.x.X.*.rpm

* kernel-modules-x.x.x.*.rpm
» kernel-devel-x.x.x.*.rpm

e kernel-modules-extra.*.rpm (RHEL/Rocky Linux 8.8/8.10Mi5&

# cd /opt/nec/sysmng-soft/updates/
# cp <EE/X>/kernel*.rpm .

SX-Aurora TSUBASA = X5 /ADY T NI 1T POEEMERIEEHFD Linux0S &EH—RILI—=3>
[CDUWLTIE NEC HR— bR—AILOTEDA TV ECHERLSTEE0N,

[SX-Aurora TSUBASA] 1&3IE&J~ Linux H—=JL
http://www.support.nec.co.jp/View.aspx?id=3140106285

3.5 MLNX_OFED DISOA X—>

VH (C SX-Aurora TSUBASA A InfiniBand Zz-1 > X b—J)L 9 335, MLNX_OFED 61> X h=JL
IRINERNSGDET,

EHIDVH D0S &1 A —)LF D MLNX_OFED D/\—==3 > MISEUTFDOESDTI,, Wit
93/)\—==3>0D MLNX_OFED @ ISO 4 X—=%ZAF L. /opt/nec/sysmng-soft/minx/ ECT(C
BULTLZEW,

0OS MLNX_OFED ®D/{—=3>
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http://www.support.nec.co.jp/View.aspx?id=3140106285

EBITE AAMICRELBYMADODAFEAE

RHEL/Rocky Linux 8.8 MLNX_OFED 23.04-1.1.3.0
RHEL/Rocky Linux 8.10 MLNX_OFED 23.10-3.2.2.0-LTS

MLNX_OFED M ISO -« X—=(F, RD Mellanox ANRR—LAR—HHSAFETEET,

https://network.nvidia.com/products/infiniband-drivers/linux/minx_ofed/

RHELS.8 fl:
# cd /opt/nec/sysmng-soft/mlnx
# cp <fEE/X>/MLNX_OFED_LINUX-23.04-1.1.3.0-rhel18.8-x86_64.7s0 .

3.6 SX-Aurora TSUBASASASFALAYVIBMIIT 7O\ —

ASAZTAZA—RY b ED yum URT RUATOEATERWNES, O—HIL TP IR0
AE7R yum URS MU ZBRIESRENSHDFT.

Yum URS RUNNEEND zip T7AIUEUTEDAFEIR T, its 0S /N3 > &iERD L.
|\E yum URS U & BEERD PP H7R— hOZHRE(CEDVVZEE yum URS U Z#R
LTLEEW, BB, BE yum URS NUBBHAR-—SATITERXTBEEE. 3.1 SX-Aurora
TSUBASA S XAV T I 7DOYR— K~ ID DR THEERIALZ PP H7R— ~ad=U77)L No.
PMRE(CIRDZFET, =U7)LNo.(16 #1) 21— —%. =UJ7)L No.AAI 812/ \XAT—R&ELT
POrALTLIZEU,

https://sxauroratsubasa.sakura.ne.jp/repos/ Bt T

RHEL/Rocky Linux 8.x%

HE (yymURS NURET 71 ILE) TSUBASA-soft-release-vel-3.0-1.noarch.rpm
E=ire

TSUBASA-soft-release-ve3-3.0-1.noarch.rpm

VEOS, MMM%& TSUBASA-repo_el8.x.zip

SDK-CE community/sdk/sdk_el8.zip

community/mpi/mpi_mofed5_el8.zip
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https://network.nvidia.com/products/infiniband-drivers/linux/mlnx_ofed/

EI3IF AAMIVCRERYMTOAF LEE

RHEL/Rocky Linux 8.x%

SDK-SE, Compat C++ restricted/sdk/sdk_el8.zip

restricted/mpi/mpi_mofed5_el8.zip

SDKZ 251 In runtime/sdk/sdk_el8.zip

runtime/mpi/mpi_mofed5_el8.zip

NQSV restricted/ngsv/nqsv_el8.zip

ScaTeFS restricted/scatefs/scatefs_el8.x.zip

LERDBIANSA A S—ILITDEED zip TJ71ILZAFU. /var/www/html/repos/ BT I(CE
WCTERULTHBWLTLIZE,

# mkdir /var/www/html/repos/
# cd /var/www/html/repos
# cp <ER/\X>/*zip .

# find . -name ‘*.zip

| xargs -nl unzip
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BA4E VHADOSA>ABR—=I

Cobbler ZFJFHU T VHAD OS 1 > X h—JLZITVWE T,

4.1 A2XAM=IVHRIS DR MMEERT 7 1 JVERL

Cobbler ZFJFHU T VHAN OS Z1 > X h—=)LFBzHIC. & VH DIEIHRERA NMERT 7 1ILICE
TFEUET., FEEDIA—Y WY NT. T71I)L% /opt/nec/sysmng-soft/etc/cobimport.txt THERK
LTLEEUN,

RA b MAC77 kL X | IP7RLX Y hRD g—bhOxA

i :

vh-host01 00:1D:7D:7F:D7:01 192.168.1.1 255.255.255.0 192.168.1.100
vh-host02 00:1D:7D:7F:D7:02 192.168.1.2 255.255.255.0 192.168.1.100
vh-host03 00:1D:7D:7F:D7:03 192.168.1.3 255.255.255.0 192.168.1.100
vh-host04 00:1D:7D:7F:D7:04 192.168.1.4 255.255.255.0 192.168.1.100

4.2 Cobblerz#IBY 31zHDEEY—EXADE

Cobbler ZFIFH I3 zHIC. BET—/(—DREZEEL. BERY-EXZEHLFT,

4.2.1 xinetd Y—/)\—D:&E
Cobbler (&, tftp BH—EXZFIEL T 0S OT— hAH—F)L& initrd F X—=%& VH AEER U
*9, xinetd B—/\—T tftp H—EXZBMICLTLLZEL)N,

(1) tftpH—EXBHR I 71 ILOEE

[/etc/xinetd.d/tftp] T 7 -f)Lddisable ZnolcEELF T,
Service tftp

disable = no
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(2) xinetdB—/{—DBiCE

FoOX> REETLU. xinetd—/\—ZHBiicgIUE 9,
| # systemct] restart xinetd.service

4.2.2 rsync H—/)\—D5RE
Cobbler (&, /\WH—T7A)L% VH (COAE—93EE(Crsync #FJHLT J7AILET

« LU KJUZEBEHUET. Rsync B—/\—ZiEEIL T 2L,

# systemct]l start rsyncd.service
# systemct] enable rsyncd.service
# systemctl list-unit-files -t service
# systemct]l status rsyncd.service

4.2.3 SELinux. F7A7IA—)LOEHIE
BEY—){—TT SELinux £J7 A7 IA—)LZBMCLTLDIHE(E. Cobbler Z{EAT D
BRIC—BEF (CEEL TS IES 0N,

A x=

0S /> A b—)UESEH TH#(C SELInUX ETJ 717 IA —)LDFREZTICRL TS,

SELinux MOENAL
| # setenforce Permissive
7 A7 A4 —)LDEME

# systemct] stop firewalld.service
# systemct]l disable firewalld.service
# systemct]l is-enabled firewalld.service

4.3 Cobblerb—/)\—D:%E

EBEH—)\— T Cobbler O EZITLET,

4.3.1 Cobbler DFHET 7 1 IDIwEEE
Cobbler Ms%E T 77 1 )LI /etc/cobbler/settings ](C Cobblerty—/\—®DIP 77 KL X¥>DHCP
H— )\ —DEEHFEREZIBELET,

» Cobbler—/{—dIP77 FL- X

Cobblerb—/\—%ZEITF DV 2DIP7 RLAZH/EL TS LEL, BIEY—/(—-0DIP
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P RURZIEELUET,
| server: management-server-ipaddress

* DHCPHY—/\—DEMESE

CobblerzfERBUTA > A M—=ILT DR, 1> A M=)LWHRYZ>DIPF KL A (IDHCPH
—)\—HBEEBLET. S XFLARICEECDHCPH —/\—HTFIEL. D1 >R =)L
VHDIP7 RL AW EFEH DB E (Emanage_dhcpZ0(C. TNUHN DB E &

manage_dhcpZ 1 (EREL TS ZELN,
manage_dhcp: 0

Fzl&

manage_dhcp: 1

manage_dhcpM1DIBE. 1 > X b—)LEDHENIRDHCPHY —/{—%Cobblermn St H)
UET. 1A R—=ILETEICIE [4.6. 0S1 >R h—IUEEDEIAKR] DED. DHCPY
—)\=ZEELTLSIZEN,

o tftp—/{\—DIP7 KL X

titpH —/(—ZFITIT DY >DIPV RLRZRELTLIZEL, EEY—/{—DIPT *

LRZEELET,
| next_server: management-server-ipaddr |

e VH®Drootd/\XJ— R

VH®DrootM)\ X J— RZREL. /\RXT— ROES{EXFINZERE L TIZE,
[ default_password_crypted: crypted-password-string

LE2dcrypted-password-stringld. UATDHETEIEUEY,

BIEH—)(— _ETopenssl IV > REETL. VHDrootD)\XT—RZADLTLIZEEN,

# openss| passwd -1
Password: « root M/\XAT—RZEAN

verifying - Password: « root M/\XATJ—RZAN
crypted-password-string

4.3.2 DHCP H—/)\—D:&E
BXfFD DHCP B —/\—%&{FEH9 3%4&. DHCP B —/{—(CH5&K VH DEHRZEHRL TS
W FZVUEFI J— M E—RTA > XA M—J)LT B8, [/etc/dhcp/dhepd.conf] ARID group
JOw oo filename 17% grub/grub-x86_64.efi (CEREL T EE0\,
Cobbler 'S DHCP H—/\—%ZEE I DHE. BihEzSE(CT>TIL—hT7AIL
[/etc/cobbler/dhcp.template] Z{EIELTL/ZEL\, Cobbler (&, >TL—rJ71)L
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[ /etc/cobbler/dhcp.template | ™ 5 DHCP B — )\ — D& E 7 7 1 )L
[/etc/dhcp/dhcpd.conf] ZBEIERKULET .

(1)  dhcp.template DEARFRTE

F>7FL—KkIJ7A)L[/etc/cobbler/dhcp.template] @ subnetZOwv % VHDIREICES
HETEEL TS,

BFE TIAINOFRERETT .

subnet 192.168.1.0 netmask 255.255.255.0 {
option routers 192.168.1.5;
option domain-name-servers 192.168.1.1;
option subnet-mask 255.255.255.0;
range dynamic-bootp 192.168.1.100 192.168.1.254;
default-lease-time 21600;
max-lease-time 43200;
next-server $next_server;
(B
hs
subnet <subnet-number> netmask “ _ ° e
<mask—number‘> :?\J |\'j OTI\L/XtVXO'fE%?EU:E
ULERI,
option routers I—FDT7 RLRAZIEELET,
option domain-name-servers DNS H—/V— 1P 7 RLZFEELE
ER
option subnet-mask D517 NCERBHTRY RYRY
ZIELET,
range dynamic-bootp BHCEDETS 1P 77 KL RDEED
RETI,
AIEB(FHIBRLUTLIZE0N,
default-Tease-time IP 7 RLZE U LB T AL M
ZHWEMATIEELET .
max-lease-time 1P 7 RLRE U LB DR A B Z 18
I TEELET,
next-server AIEEFEE LBV TS,

(2) UEFIJ — hE— RTA >R b=V I DIFGEDKE
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UEFI J— b E—RTOS Z1> X h—)LFB/z8. [/etc/cobbler/dhcp.templateld group
JOvozZEBELUTLSIEEV,. R4 ‘#if $iface.enable_gpxe: M’ #else’&idD filename’
%Z"grub/grub-x86_64.efi"([CIEIELE T,

group {
(€]
host $iface.name {
(C))
#if $iface.enable_gpxe:
if exists user-class and option user-class = “gPXE” {
filename http://$cobbler_server/cblr/svc/op/gpxe/system/$iface.owner”;
} else if exists user-class and option user-class = “iPXE” {
} f%1en§we “http://$cobbler_server/cblr/svc/op/gpxe/system/$iface.owner”;
else

filename “undionly.kpxe”;

#else

##f11ename ‘$iface.filename”

;11§name ‘grub/grub-x86_64. ef1
end if

(B%)

(3) EBEY—/N\—EVHIYIINERDZPIRY b ECHDHEDRE
I A)L RDEKETIE. Cobbler (& Cobbler —/)\—2"%23<> > ERAUYIRY b EDD
SAT7>NIUN OS AR =)L TEFEEA. Cobbler H—/\—HW"H2DEEY—/)\—&
VH XS AR IRDHITRY b E(CHDHEE JL—FD DHCP UL —T—>1 > MEREZF
AUZEYJ., DHCPUL—I—>1> bHBEE(E. DHCP B —/\—& DHCP 517> MR
RBEPBITRY MIFEEUTE DHCP Xy - NBIETEBRLDICTDIHMETT . IL—FD
NZa7)WZESBUTDHCP UL —T—> 1> MEEEZRTE LTS IZELN,

[/etc/cobbler/dhcp.template] dsubnet 7 Ow D (& TRy MMEBIKRELTSZEE0,

2DDOHTRY M EDVHIEU(ICA A M—=)LT BIFGEDRTEH :

subnet 192.168.2.0 netmask 255.255.255.0 {
option routers 192.168.2.5;
option domain-name-servers 192.168.1.1;
option subnet-mask 255.255.255.0;
range_dynamic-bootp 192.168.2. 100 192.168.2. 254;
default-lease-time 21600;
max-Tlease-time 43200;
next-server $next_server;

(B%)

}
subnet 192.168.3.0 netmask 255.255.255.0 {
option routers 192.168.3.5;
option domain-name-servers 192.168.1.1;
option subnet-mask 255.255.255.0;
range dynamic-bootp 192.168.3.100 192.168.3.254;
default-lease-time 21600;
max-Tlease-time 43200;
next-server $next_server;

(B%)
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http://$cobbler_server/cblr/svc/op/gpxe/system/$iface.owner

4.3.3

4.3.4

£48E VHADOS1>XA =)L

J—bhO—45—DESLERE
Cobbler (. ®&v hD—0TJ—bO—4FZEEY—/\—M5 VH ([CEMULZEI. Cobbler 23
RN MCHRENTVWDRY =0T — bO—FZES LT ZEL), LI HTTP U—
J{—. Cobbler —/\—ZicE#LF T,

HTTP B —/)(—DicEs
| # systemct] start httpd.service

Cobbler —/)\—miCEl
| # systemct] start cobblerd.service |

cobbler ¥ > R®M get-loaders Y OVY> REETL. %Y NDJ—0TJ — hO—-4ZEEL

Fx9,
[# cobbTer get-loaders |

HLU. BEY—/)\—(CTOFHEEESNTULDIHE(E. [/etc/cobbler/settings] (CZT0OF
SH—/\—DFREZLTHS., LERODOV REETULTLIZE,
[ proxy_url_ext: “proxy-server-ipaddr:port-number” |

Cobbler B—/)\—DiEENFE:R
RDFIET Cobbler B —/\—ZiE& U, HERRZHZE LTSN,

HTTP H—/){—Dit#)
| # systemct] start httpd.service

Cobbler B —/\—micE
| # systemct] start cobblerd.service

Cobbler B —/\—DEEIRILDHER
| # cobbler check

RERRICRBENRVEE(E. RDOAYV—NERRENET,
[ No configuration problems found. ATT systems go. |

ELU. HERRCRENDDHZEEF. IS —AvE—IPFFRFSNFT. AvtEE—C0ORF
NoEBEZFRL. BE [Cobbler B —/\—DEEIRNDIER] 217D TLESW\. INT
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DIS—M1E<RBBET, BOBRUEITLTLESLN,

TIS5—Xvtt—=m—44)

1 : SELinux is enabled. Please review the following wiki page for details on

ensuring cobbler works correctly in your SELinux environment:

ZHDIS—Avt—>DF&(FE, [4.2.3. SELinux. 774 74 —)LOEML]
ZZMR U T, SELinux Z#EMEL T IZE0,

4.4 OSA > A BM—ILD#fH

0S 1 >R b=)LDTzsh (CHEIXFHRZ Cobbler B—/{—"\EFRULF T

4.4.1 Kickstart D71 IVDIRE
Cobbler Tld, VHAA>RAR—)LT D 0S DHRIIA X% TBIeHICFYVIRST— T
TL— bEEZFALET, RIETIE. COMEBETER I D kickstart 7 7 1 )LDIRESE(IC

(1)

DWCEHRALET,

Kickstart 7 7-1JL>H>)L [/var/lib/cobbler/kickstarts/sample_end.ks] Z JE—U

TLIZELN,

# cd /var/1ib/cobbler/kickstarts
# cp sample_end.ks kickstart.ks

kickstart.ks 77 1)Lz, UTZ&8E(TIREL TIIEEL,

kickstart= 7 -1 JLOD&ERL

kickstart 7 7 1 )L(E. KEL DT TUTD3IDOEIS 3> THERENEHAIRA ANE =

BELET.

N> Reo23a>

A AM—JUSDFEZ IV KTk 5. T7 1)L
DFEERICEL,

Nyo—2two23>

AAB=ILT DNV —ZZEIBEET D. %packages
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(hpackages) TS,

AOVT o3> %pre ClAEDtoI> 3>
(%pre, %post)

A2AN=IILZRHIRT D
AICERITIDRAIUT b
ZIBET Do

%post TlrEDdTU> 3

~
~

AAB—ILRTHRICE
TIBDROVT hZIEBE
3_50

AE T BEANRIEBDHR I A ADBFIDHERUET .

1272 L. SX-Aurora TSUBASA

S AT LADRIBIBET Ansible ZFIR T 3728, UTOFREFMIEEL TIZEU),

- AnsibleBIEI1—HY—0D&ER

AnsibleBI2 1 —H —ADsudotER{T 5

AnsibleEI2 1 —Y —Drequiretty 3L

AnsibleEIE 1 —H —DSSHARMROE %

ZOMDIEBEHDHRITA X(CDWLTIE. Cobbler AR Y A hESBLTLLEEL,

Kickstart 7 77 1 JLOOBX DFFE# (C DN TIE 0S D1 > X b—)

(2) N> reoc>3z>

LA RaSRUTIZEE),

AR REOS3>TE ARASIVEEDIER, 914 LYV—20KEW/\—F0>3>0D
DERERIBELET, Fe, BEI—HY— admin OERFEETTTITULET,

1. F—R— REE
AT BF—R— MERIICEEL T 2,
AAEF—R— REEAT BIHBEDH :

# System keyboard
keyboard jpl06

BRI 2EEERCEELTLES,
HAGE UTF-8 J— RZ(ERI DHEDH) !

# System language
lang ja JP.UTF-8

3. HALI—-2E
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ERIDIALY—2(CEELTLIZEW, HW 0Oy ODIZZ UTC (CERET Dima
(F. --isUtc ZIEELTLES L,
BAREEZERY DIHEDH)

# System timezone _
timezone Asia/Tokyo -isUtc

=N —1

4. I\=F1>3a>EE
VHYZ>DI\—F7 423> 0D%EZ VH XS DB ICENDE TEEL T ZEL, /X
—5« >3 > OBEEMEREEE (autopart) ZEARE T (C/\—FT 1 > 3> DHFEZ T 261%Z
R~UFET,

UEFI J'— hE— RZERT D72, /boot/efi \—F 1> 3> Z/ERLTIZEN,

# Allow anaconda to partition the system as needed

part /boot/efi --fstype vfat --size=value --ondisk=sda

part /boot --fstype ext3 --size=value --ondisk=sda

part swap —--size=value --ondisk=sda

part pv.id --size=value --ondisk=sda

volgroup volname pv.id

logvol / --vgname=volname --size=value --name=logvolname-root
logvol /var --vgname=volname --size=value —--name=1logvolname-var
Togvol /tmp —--vgname=volname --size=value --name=1ogvolname-tmp
Togvol /home —--vgname=volname --size=value --grow —-
name=1ogvolname-home

5. B1—Y— admin OERK
RD user X REEBIMUTLIEE0, Fz, /\IRD— ROBSARAE auth AW R
[CHELTLESLY,

# System authorization information
auth --useshadow --passalgo=sha512

(B
# Add the admin user for Ansible
user --name=admin --homedir=homedirpath --shell=shellpath --

uid=userid
--gid=groupid —--iscrypted —--password=cryptedpassword

FEED user IY> RTEEI1—Y— admin £J)L—2F admin(Z)L— ID : groupid)
LB 1-—Y—-EUTERLET.

--homedir [(CIEETDIR—LFT LI BJE O-AIL7s L ORI ELTLZE, F
o 274 LU NUET7AMILEBS R ATHEDERZITNIRNTLSIZEW, -
password A< 3 > (CIBE T DIEEIL/\XT— RXFF cryptedpassword (&, LIFD

O RTER LT REWN. MFOIT> R SHA512 T/\w21{t93HITY.

§ python
>>> import crypt, getpass
>>> print(crypt.crypt(getpass.getpass(), “$6%salt”))
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Password: « J\XDJ—RAN

cryptedpassword
>>> exit()

(3) Ny —=two23>
N —2t023>2 Tl AANIILTBRN\NYT—2EBEUES,. N\vo—2F J
IW—T&EEFN\YT—E2TEELE . BEAIRRIIL—TCDVTIE OS DA R h—
IWHA RESRU TS,
Core J)L— & Base J)IL—J(F BAEMETRIREN TVWDDTEE T DHE(FH DFEE A,
Ansible ZFB Y 37z (CWHER OpenSSH & python (. CNSDTIL—TFICEEFNBDT
N =202 3> %2ZEITDINEFHDFEE A
BIITA > A R=ILUEEWY =B R5E(F. UTESE (CHRINAALTLIZE,

Kickstart 5> )L J 7 1 )LD %packages 727> 3 > (3. SNIPPET Btz FERA L TLE T,

%packages
$SNIPPET(‘func_install_if_enabled’)
%end

SNIPPET B#tCiHRMAL T 7-1)L [/var/lib/cobbler/snippets/func_install_if enabled |
BEBELU. 1A=LV —DRIBEVE T, BEAEDHIZRUET,

o N\wi—0)L—TDIEE
147IC 1 I>hU—=FD, JIL—TZEELFET. QLS TIHD. JIL—TE@%ZHEITET,
X Window System &RY RDO—=OTF7AIVEZ AT LDSAT MBI DI\ —2%A

A=V B ERLET

@ window System _
@network-file-system-client

o )\wo—HARDIEE
1171 1 T>hU=9D, BRID/\vI—BZEBELET. PRAYURTES (*) &)
WIT—Z2DTDAILRA—REUVTERI D CENTEET . Sqlite, curl, aspell @)V

—> & docbook TIHFED/N\WT—ZZA 2 A —ILIBHZERUET.

sqlite
curl
aspell
docbook*

4) ROUTNEOZ3I>
ROVT MMzO2 32T 0S A2 AB—)LRIEZ (3 TR(CEITI DB ZIEELF T,
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RDEDTEHRELE T,

® Cobbler —/{—®D Yum URS MU ZEFIA UIRVERTE
VH T(&. Cobbler 5—/{—® Yum URZ MU EHFIBUE R A. “$yum_config_stanza” d

BEZIA RO RUTLSZEUN,
%post

# start yum configuration
#$yum_config_stanza
# End yum configuration

%end

® Ansible ZFIFAY D /zsbDYIEDIENN
0S 1R =) THRICEITIDRAIUT RELT. Ansible ZFIFT B /zsbDIRDUIEZE
BELET.
- Ansible 1 —Y—/A® sudo #ERT5
- Ansible 121 —Y —® requiretty #E1E
- Ansible B121 —H —D SSH NRHEDEL
CDAOIVT R IT7AINDY 2 TR UEITDTUTOFIETEHRFLU TS IZE0,

. RXOUTRI7AIILOY>TILOTE—
[2.3. 7>TJL— W=D A> A=) TAAR=ILUIEROUT KT 7A1ILD

B> )% Cobbler DEEICIE—-ULZET,

# cp /opt/nec/sysmng-soft/etc/vh_admin_conf
/var/1ib/cobbler/snippets/

ii. AOIVT ST 74 ILOAELE
[/var/lib/cobbler/snippets/vh_admin_conf] Z{EIEUZET.

B TIINIT7AILDRE :

# Add sudo privileges and disable requiretty for the admin user
chmod +w /etc/sudoers

echo ‘admin ALL=CALL) NOPASSWD:ALL’ >> /etc/sudoers
echo ‘Defaults:admin !requiretty’ >> /etc/sudoers

chmod -w /etc/sudoers

# Set the ssh public key for admin user

cd ~admin

mkdir —--mode=700 .ssh

cat >> .ssh/authorized_keys << PUBLIC_KEY

ssh-rsa AAAAB3N ... xPzomFvVvn/g9Q0J admin@serverhostname
PUBLIC_KEY

chown admin.admin -R .ssh

chmod 600 .ssh/authorized_keys
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PUBLIC_KEY ZXtINDNFEITRET7 RFAAS bDEDZ [2.2. BIEI1—H—D SSH Y
R EDRTE] THUSUTZ [/home/admin/.ssh/id_rsa.pub] OABFCERL TS
LY,

iii. kickstart 77 A ILADRATUT T 7 1 )LDEITEE
kickstart 77 1)L %post 727> 3> (C SNIPPET() B =ER LT [vh_admin_conf]

ZRFHADUNIRZENUE T,

%post
$SNIPPET(‘vh_admin_conf’)
$SNIPPET(“log_ks_post’)

%end

C CTHRE U kickstart 7 1)UI&. TOT 71 )LZEEKT D cobbler import <> RdD
—kickstart A7 3> (CIBEL. EITITDCETRMRENET ., Cobblerimport I¥ > RIC
DT, [4.4.2. ISO A A—ZDERDIAH] TEHEALET,

4.4.2 1SO A A—DEDIAH
VHAA A R=ILTD 0S DISO A A =T 7 )L% Cobbler NERDIAH, B9 D7
ANJEDZ—23>%FEREL. TOT7ANIILEZEEFRUEXI. JOT7AILIE. system &&
BMmIdT 1 ANJEDI—23a> EaBUDIF3E&EZTUET,

1. ISOAMA—==2T7A)LOOERDIAH
cobbler I > R®M import YT IY> RT ISO 4 X—=T 7 JL% Cobbler (CERDIAHE
ER

# cobbler import --name=rhelIN.N-x86_64 --arch=x86_64 ¥
--path=/var/www/html/os_repos --breed=redhat ¥
--kickstart=/var/1lib/cobbler/kickstarts/kickstart.ks

--name  BEMIBDITAANIEI—23>DERZEERELET.

--arch T—FTOF v ORI EIEELERT,

--path ISOAMA=ZT7AILDY I bikA > hEIBELE T,

--breed 0S 1 >R h—)URSEA T D —FRIVEE/ NS A—SD OS EHIZIEELE T,
Redhat Z#EL T Z=L),

--kickstart  [4.4.1. kickstart 777 -1 )LO#wE] TYERL UTZ kickstart T 7 1 )LD/ X & 15
EUFET,
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FEDOATZ 3>z M(E. cobbler AY> RD man #8BLTLZE0)\,

2. TAAKNJUEDI—2 3> DR
cobblerimport N> RZETIDEEELET A ANV EZ—>a > nEReENEzd, 7

A ARJEZ—SIHELLERSNTNDZEZ, ROONV RTHEELTIZEU),

# cobbler distro Tist
# cobbler distro report —-name=rhelN.N-x86_64

3. JOJ 71 ILOMHER
cobblerimport N> RZEFRTI D ETOT7AILAEEENEI. JOT71ILAELL

BiRSNTLWd Lz, ROONY RTHEERL TS IZEL),

# cobbler profile Tist
# cobbler profile report —-name=rhelN.N-x86_64

4.4.3 system DEE
Cobbler (&, 1> A M—=)LHRRNS > E(CERSNIZTOT 7AILICUIEADTOS 1> R
h=ILZWET, TDEHIC. BAAR—ILBWRYZ > (VH) OEEBEDIEHR (MAC 7 KL
A IP7RLRIRE) %& Cobbler (C system & UTEERTBIHNENSHDET,
Cobbler NDEER(L. cobbler ¥ > RdD system 27 AN > RTITWLET,

1. system OEK
Cobbler ANDEEF(L. —1EEERY—)L cobimport.sh WFJHATEEI., ROIOVY> REET

LTLIEE0N,

# /opt/nec/sysmng-soft/bin/cobimport.sh ¥
--hostlist=/opt/nec/sysmng-soft/etc/cobimport. txt ¥
--profile=profiilename —-interface=7nterface —-static=1

--hostlist A7 3> TEE I DRA NI NI 7))L cobimport.txt (. [4.1. 1>
—ILRERY S > DR NMEER T 7 1 )AERR] TERRLIZED T,

--profile (C(&. [4.4.2 ISO A XA—DEDIAK] TEFRLIZTOT7AILEZEBELET,
--interface (C(ERY R D—04>FT1x—X(enol F)EIEELET,

--static AT>3> (3. VH (CRET D IP 7 RL A% static 7277 RL X E U THEET DHN
DHCP 5 —/\—(CKDEBIEMIRIP 7 RLAZEIDHTDER LT DINZIEELEFI. VHD
IP 7Rl A% VH LT static 1% IP 7 RL R E U TCEE T DIHBE(E. --static=1 ZHEEL.
DHCP B —/)\—(CkD IP 7 RLRXZEIDH TR ERZITOHE(E. --static AT 3> %4
BELT<ES0N
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CDY—=ILICEKD, IRANVZA ST 7AILICEERUTZ VH ZIRTC—HETERENEIT.
DiBE. VH DIRX b %Z system 2 E U TEFRUET,

—EERY - ZEREIICVHZ 1 B9 DERIDIEETEFT. TDIHE(E. cobbler

system VN> RZEEETLTIZE0,

# cobbler system add --name=systemname —-profile=profiiename ¥
--hostname=hostname --interface=interface —--static=1 ¥
--ip-address=7paddr --subnet=subnetmask ¥
--gateway=gateway —--mac=macaddress

BAT 3> DML, cobbler OY> R man Z28BLTLIEELY,

2. system DR
VH DB system & UTERSNE T, System NELKEEHREINTWND S &%, RDT

N RTHERL TS IZEUN,

# cobbler system Tist
# cobbler system report —-name=systemname

4.5 OSA>AXb—I)LDBE

C CETTIT 2> I2&8%I5HRZ Cobbler —/)\—(CRIRUZFE T,
‘# cobbTer sync

ZNT. VHAOS A > A —ILFBedDEENT T UELUE.

Cobbler DFEE(ICEAT D I 7 ILEZEFH UIEHE(E. %9 cobbler sync OW> RZEEITL. TBHD
JRRE&%& Cobbler B —/\—(CBRL T T2,

& VH OBRZFEHTON (CL. Ry hD—0T - MBI S L. OS BB TA > XA h—Jlen
FJ. 0S 1> RXh—JL#&F. VH A BEENET,

4.6 OSA >ABM—JLIEEDEIAK

VHAD OS 1 >R h—JUEEMET UTz5. Cobbler b—/)\—Zf21EL. &Y —)(—0D SELinux
ETT7ATIOA—ILDEEZTICEL. Cobbler I UL rsync B —/{—, xinetd B —/{—.
DHCP H—/\—ZEIE LT ZEV, HTTP B —/)\—(&, [ 6 & SX-Aurora TSUBASA VYV k2
ITVDAAR=IL] THEALEIDOTELEITDINEEIHDFEEA.

1. Cobbler H—/){—%{Z1Lt9 D
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BiFH—)(— LD cobbler b—/\—Z{EILL T &L,
‘# systemct] stop cobblerd.service

2. TJ7AT7IA=)LDREZTTICRT
Cobbler ZF¥|AT 2 /z8bD#EfwmE LT [4.2.3. SELinux. 7174 —)LDOEML] T—
BRICTD7A TP oOA—)L 2B UIEBE(E. HEZTICRULTLZE0),

3. SELinux OREZTTICREY
Cobbler #F|fH T D=sbD# R E LT [4.2.3. SELinux. 741 74 —)LOEsNME] T—
BFEY(C SELinux ZEME UTEHE(E. SREZTICRUTLIESULY,

4. rsync H—/\—%{E1L9T3

BIEY —)(— LD rsync B—/\—ZFBLRVEEE. rsync H—/\—&EIELTLSES0N,
‘ # systemctl stop rsync.service ‘

5. xinetd H—/\—%{E1L93S

EIEY—)(— LD xinetd U —/)\—ZFIA UIRMFE (. xinetd O —/\—Z(E 1L LT ZE0)\,
‘# systemct] stop xinetd.service ‘

6. DHCP HY—/)\—%{EILTSD
Cobbler 75 DHCP HY—/\—Zic#) 9 3% 7E (manage_dhcp:1)(C Lz#HE&. DHCP B —/)(—

ZEIELTLSIZEL,
‘# systemct]l stop dhcpd.service ‘
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5858 Ansible [CXd VH ADIZR{EESTE

BIEY —/){—m5 Ansible T VH Zi#E I DTz DREZ LFE T .

5.1 AnsibleBhEDT 71 ILICDWNT

AETHBAI B Playbook (&, B> TILT7AILELTRELUET., [2.3. 7>TL—M\wo—
DA > A =)L) T [/opt/nec/sysmng-soft/etc/ansible] BLTFICA A R—=JLENTULET,
H> )L Playbook DR EEENIRDESDTT,

J7 A% st

vh-kernel-update.yml VH DO —RIL TV ITF— rEFTS
Playbook

vh-instaTT.yml VH D > A b—)L7Z1TD Playbook

vh-add-admin.yml VH FICEEBI1-—-HY—%EBFIT 3B
Playbook

5.2 VHR#DOEx

VH QOIRBEBERCHERITBDEZHD Inventory T 7 AMILZERUET . TJ71ILEZIE.
/opt/nec/sysmng-soft/etc/ansible/vh-hosts T9,

CDI7A)L% VH OTFEEOFBEAE (devel, runtime, frontend) BI(C. VE1/2 EFI/LDHEE
[devel] [runtime] [frontend]D&TIL—T . VE3 EFILDHE (E[ve3_devel] [ve3_runtime]
[ve3_frontend] OEIIL—TDF IR hEZEREEHE L TIEEUN,

(1) =17 - 32/)\AI)LIRIEA (devel, ve3_devel)

VE B8O~ >T. iD. JOJSLDOIIIAILEITINES >
(2) ETIREA (runtime, ve3_runtime)

VE B&EHDON>T. iD. OS5 LD INAILIFTHRVWIS >
(3) OJ>)\1ILIREA (frontend, ve3_frontend)

VE EBE DN > T, D, OS5 LD\ AILEITDIRE >

§$ cd /opt/nec/sysmng-soft/etc/ansible/
vi vh-hosts

HBRBHHAH U BB BB AAHH SRR RS H

## For Aurora VE1/VE2 machine

- 29 -



5% Ansible (CKD VH ADIRERTE

HHBHBHBHBHBHRRRRFRHRH BB
[vel:children]

devel

runtime

frontend

[devel]
vh-devel100

[runtime]
vh-runtime00

[frontend]
vh-frontend00

HH#BHBH R HH AR
## For Aurora VE3 machine
RHBHBHBHBHBHHRHRHRHRHBH RSB
[ve3:children]

ve3_devel

ve3_runtime

ve3_frontend

[ve3_devel]
vh3-devel00

[ve3_runtime]
vh3-runtime00

[ve3_frontend]
Vh3-frontend00

TNTNORETA A M =ILERERDINVT—ZT)L—TF (I T D@D T, 72172 L. NEC SDK,
NEC MPI, NQSV, ScaTeFS/Client (FBE/\vo—>0H7R— REHIE L TLWRIBEDH > A h—
LR EIRDET,

35 pp devel runtime frontend

InfiniBand for ve-infiniband ve-infiniband -

SX-Aurora

TSUBASA

VE Application ve-devel ve-runtime ve-frontend

NEC SDK nec-sdk-devel nec-sdk-runtime nec-sdk-
frontend

NEC MPI nec-mpi-devel nec-mpi-runtime nec-mpi-
frontend

NQSV ngsv-execution ngsv-execution -

ScaTeFS/Client scatefs-client- scatefs-client- -

tsubasa tsubasa

Ffe. K Playbook TlE MHREO /T =TI —THOETOWMEEA A K—=ILULET,
T =20 —TRAO—EIMEDIHEA > A R—ILFT D ENTEFEEA

5.3 &1 —Y— admin DNE
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AFIEZ(SHELY. VH (C Cobbler T > X h—JLUTULWUE, AIYR(FARETT ., BU. RFNELSH
TVHICOSZA>AR—JLUTWWERZE, & VHAEBRI Y -DENMVETT.

Root 1—H—/H SSH ZFEA U T VH (L7 TR T D eHIC A R#EZS VH (CERL T IZEU),

(1) root I—H—D N HEEZIERHRLET .

$ su
# ssh-keygen -t rsa

NG# (L. [~root/.ssh/id_rsa.pub)l J7AILICERKRETNET,

(2) root 1—H—D %S VH (CEFRULET,

IRDIR > RZEIANTD VH (CHUTEITUEY,
# ssh-copy-id -1 ~/.ssh/id_rsa.pub vh-name(Ol
root@vh-name01’s password: « root M/\XT—RZANH

(3) root 1—H'—AD SSH DE/EEZEULET.
SSH (CKD VH ADIEFGDIR(CEEA Y T—IHRREINRRVKDICT B,

[ ~root/.ssh/config] ZZE LT ZELN,

# cat ~/.ssh/config

Host *
StrictHostKeyChecking no

# chmod 600 ~/.ssh/config

(4) B —Y—Di%EZI D Playbook ZEITUFE T .
Ssh-agent &) L. ssh-add O~ > RT root 1—H —DiZEi#Z S8R L. ansible-playbook
<X > RT vh-add-admin.yml Z#3%{TU% 9. vh-add-admin.yml E{7R(CER1—H—
admin M/XRXDT—RZAHDLTLIZE0N,

# ssh-agent bash
# ssh-add ~/.ssh/id_rsa

Enter passphrase for /root/.ssh/id_rsa: «WZEHE/I\ATL—X%&E AT

Identity added: /root/.ssh/id_rsa (/root/.ssh/id_rsa)
# cd /opt/nec/sysmng-soft/etc/ansible
# ansible-playbook -i vh-hosts vh-add-admin.ym]l

Enter the password of new user admin: «admin ®D/\XDJ—R%&EANH

confirm Enter the password of new user admin: «/\XTJ—RZBAS

# exit
# exit
$

& VH (CBEI—Y— admin ' O—-DIILI-HFEUTEESNFET,
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5.4 Ansible OBREER

Ansible (. VH (CX LT SSH ([CKDUE—ROTA > ZTo THSRIEEFEEITLUES., ZDIZ
8. ssh-agent ZiHEE# L. ssh-add ¥ > RT SSH OME#ZEHZL TH'S Ansible DN > K%z
EITLUTLK SN, MEREERIDIE(CID/IRIL—-—XDANRLTYUE—-OJA>TSE
BDESCRDET, FRITIWERE [2.2. EIEI—H—0D SSH NBISEEREIDRE] TIERR U
EDTTI,

§ ssh-agent bash
$ ssh-add ~/.ssh/id_rsa

Enter passphrase for /home/admin/.ssh/id_rsa: </\XJL—X%AN
Identity added: /home/admin/.ssh/id_rsa (/home/admin/.ssh/id_rsa)

Ansible T. --become A< 3>%ZDIFTCFRIN REETL. ETHEEMN uid=0(root)(C/Rx>
TR EZBRLTLSIZEL,

$ ansible -i vh-hosts all -m shell -become -a "id"
host001 | CHANGED | rc=0 >>
uid=0(root) ..

5.5 SX-Aurora TSUBASAY J hDI7A 2 A M—ILDIcHDELDEETE

Ansible Playbook T{#EH 9 2i@Z#8%Z groups_vars/all TE&Z UL TULVETJ . Playbook E1TaIIC.
ARKI7A)ILDTFERBERIMEZZTELTLIZEN,

P e NS EEH
management_server | essmy_)(—¢y 1p 7 RL X | Mahagement_server: <IP
L 7 RLX>
ZIEULEY,

ARZEEUL 0S D Yum URS ~
U %AVER T DI BER T

B, BIWELTLZEN,
repo_type VH BB A—F S RS U regli)_type: remote
EEESRT=35A (G, | repo-type: local

remote ZHELXT .

VH W5A—-T>URT kY
ZEESRTERVEE(E.

lTocal ZRELZEFT,
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proxy_server

VH WS A—-T>URT kY
ZZRIDRC. TOFY
—I\—DRENBLEIRIZE
(F. AREBZEELET.

proxy_server:

http://XX.XX

XXLXXEYYY/

sdk_username

SDK @ PP B/R— REZHILT
WLWDIBE. SDK D PP H7R—
b= UJ7)L No.D 16 172
I-—HY-ZEUTEELET

sdk_username:

F5l>

<16 1D

sdk_password

SDK @ PP B/R— hZEHIL
TWBHBE. SDK @ PP HB7R
— kD> U7)L No.DEA 8
Hiz/){XRD—REUVTEEL
ESCa

sdk_password:

5>

<8 HIDXF

mpi_username

MPI @ PP HB7R— REZHIL T
WDIBE.
D= UJ7JL No.D 16 1%
A—Y-—&BEUTEELEYT

MPI O PP HR—

mpi_username:

F5>

<16 HIDX

mpi_password

MPI @ PP B7R— hZZZHIL
TWLBIHE. MPT @ PP B7R
—bhD>U77)L No.DERI 8
i)/ \XRXD—REUVTEEL
ESe

mpi_password:

5>

<8 HIDX=F

scatefs_username

ScaTeFS M PP B7R— hE2HY
LTLBi5&.ScateFS D PP
HR—bD2UJ7)L No. D
16 1z 1—Y—& &L U THE
ELFT

scatefs_username: <16 #7

DX F5>

scatefs_password

ScaTeFs @ PP H/R— h &2
WL TUL\DIHZE. ScaTeFs D
PP B7/R—bdD=>UJ7)L No.
DEf 8 HiE/\XT—REL
TEELEY

scatefs_password:

DX F5H>

<8 #7

ngsv_username

NQSV @ PP H7R— REZFIL T
LBIBE. NQSV D PP H7R—
KD UJ77)L No.D 16 #1%&

ngsv_username: <16 HTMX

F5>
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I-—Y-R2EVUTEELET

ngsv_password

NQSV M PP B7R— hZE2HI L
TUL\DIHE. NQSV D PP B7R
— kD> U7)L No.DEA 8
M) \AT—REUTEEL
F9

ngsv_password: <8 HTDX

F5>

aurlic_serverport

SDK,MPI,ScaTeFS/Client
DS AT —/)\—DiF5
2 F R — b F =5
(default:7300)

aurlic_serverport: 7301

aurlic_serverhost

SDK,MPI,ScaTeFS/Client
DAL A —)N—DRX

NgEEFIP 7R X

aurlic_serverhost:
server001
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65 SX-Aurora TSUBASA VI RNDIDITT7DA>A M=)

6.1 VHEDHA—RILFZYIFT—b

vh-kernel-update.yml Playbook Z%47U. VH EOH—ILET7YIF—KUET,

$ cd /opt/nec/sysmng-soft/etc/ansible
$ ansible-playbook -i vh-hosts vh-kernel-update.yml

H—RILDTYT5— b VH IBESHEINET.

6.2 SX-Aurora TSUBASA VI KRDIF7DA A M=)V

vh-install.yml Playbook ZZE{TL. BEHLUHYR— RN ZEFATNDIEE PP OFRHHY I D
I7ZVHICAAR=ILUFET,

$ cd /opt/nec/sysmng-soft/etc/ansible
$ ansible-playbook -i vh-hosts vh-install.yml

6.3 VEDIRREHEER

VH WYEieE) U7c#&(C. VE 73— RAY ONLINE THDZ xR L TLSIEEL). Ansible OY> K%
fEALT. £ VH L£T vecnd state get #R{TUE Y,

$ ansible -1 h-hosts all -become -a “/opt/nec/ve/bin/vecmd state
get”
vh-name0l | SUCCESS | rc=0 >>
Vector Engine MMM-Command v0.5.13
Command:
state -N 0,1,4,5 get
VEO [04:00.0] [ ONLINE ] Last Modif:2017/12/19 14:19:49
VE1 [06:00.0] [ ONLINE % Last Modif:2017/12/19 14:19:51
]

VE4 [0c:00.0] [ ONLINE Last Modif:2017/12/19 14:19:53
VE5 [0e:00.0] [ ONLINE Last Modif:2017/12/19 14:19:55

Result: Success
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A ~SITINS21—-F1>2D

A.1 Cobbler

(1) cobbler N> RIS —&123
e IFAZR
cobbler Y > RETEICUTOIS — &3,

Cobblerd does not appear to be running/accessible:
‘Connection
refused’)

error(111,

o R
Cobbler B —/\—hEE8 SN TLVRWEIEEEN S D FE T
o fERITEK

Cobbler &—)\—HCEISN TSI MER L. Cobbler B—/\—%E&1 LTS

LYo

# systemct]| status cobblerd.service
# systemctl]l start cobblerd.service

o [EHEIFHR
[4.3.4. Cobbler &—/\—DiCENHER

(2) Cobbler <> RT system DEFFMN TSR
o IR

cobbler system <> RE/=(d cobimport.sh AY > RETE(CUTOIS — &R

Do

‘Exception on server: ‘invalid profile name: Xxxxxx’

o FEH
TOJ7A4ILDISEERE D TLWREEEUNRH D ET,
o fERAE

JO7 74 )LDEER cobbler import -name=profilename TE&ELZTOT 71
ILEZE IR RD -profile AT 3 2V (CIBEULTEITUTLSEEL,

o [KEBIR
[4.4.2. ISO 1 A—ZDHIDIAF]

(3) OS >R b—)L&RIA%. IP 7 RLANBEEITE DIRSHLN
o IA%K

OS> A M=ILDESHIC VH IS ZEF UIcEE D2 Y —)LEmEICUUT DAY

DN, DHCP H—/\—DSDIEEFE L13D.

- 36 -



48 A ST a—Fa>0

CLIENT MAC ADDR: XX XX
DHCP. .

o R
UTFTORANEZSNET.
- DHCP B —/\—hYEE SN TLVRLN
- Cobbler b—/){—=¥>>& VH Y22 D3Ry NJ—=OWEUB TRy hECH
2i5ED [/etc/cobbler/dhcp.template] DFREHEHED TLVD
- Cobbler B—/{\—=<X>>¢& VH XS > DRY NIJ—ONRRRZPBTRY hEIC
HBDBED [/etc/cobbler/dhcp.template] DETEHNREIEED TLVD
o fERITE
- cobbler sync A > RZEZEITL. DHCP H—/)\—Z&#H L T ZE0)
- [4.3.2. DHCP B —/\—DE] #S8RL. HEMNELULMERL T IZEL
[/etc/cobbler/dhcp.template] Z{EIEUT=%E&. cobbler sync Y > R&EZET
L. DHCP H—/)\—ZHEHL TIIZEL,
o [KEFR
[4.3.2. DHCP B —/\—D5&7E ]

(4) OS 1 >R h—)LOFERNBER UTZEETERB D (CTRD TULVRLY,

o IR
kickstart 77 -1 )LA® kickstart DXV T R T 7 A )L THRELIZEH DI(C 0S K
A BR=ILERN,

o R
kickstart 77 - )LA® kickstart DX JUT hJ 7 A )L Z#m&ELTz#&(C. Cobbler B
— I\ —AEREZRIRL TRV H D E T,

o fRRIE
cobbler sync ¥ > R%ZZE{TL. Cobbler —)\—A&KEZRRL TLIZE0N,

o [KEFIk

[4.5. 0S 1 > X b—)LDRIR]

A.2 Ansible

(1) SSH OMERD) (X T— RAHERDSNS
o IR
ansible-playbook O~ > Rz (3 ansible OY > REITRICERD/ (XD —RA
NEMRIS > B(CKRDHEND,
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Ly a—F4 >0

$ ansible-playbook -38v h-hosts vh-install.yml

‘Enter passphrase for key '/home/admin/.ssh/id._rsa : oot
Enter passphrase for key ‘/home/admin/.ssh/id_rsa’:
Enter passphrase for key ‘/home/admin/.ssh/id_rsa’:

o R
ssh-agent HMEEBISN TUL\EE A, ZF/zld. ssh-agent Zi#eE) L7=1&(C sshadd
TWERNEREINTLEEA,

o fRRITE

ansible-playbook O¥ > RZE/z(d ansible Y > RZEEITI DimAk CT. sshagent
ZHcE L. ssh-add THE#EZEFRLU TIZEU,

§ ssh-agent bash
$ ssh-add ~/.ssh/id_rsa

Enter passphrase for /home/admin/.ssh/id_rsa: «/\XTJL—X%AN
Identity added: /home/admin/.ssh/id_rsa (/home/admin/.ssh/id_rsa)
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{3i% B Ansible DI\ A —<IX>RAF1—=>9

Ansible TZ# D VH ZEIBEX5RE T D5E. Playbook OFEITICKEIAMNDEY, EiTHHEZRE
8T BDIHIC, Ansible DINTA - > RF1—Z20%4TV\FET., TR RENRFI1—Z>
IR E=ETZHUET. FU<IE Ansible DRFIAS hZESBULTLIZE,

Ansible (&, & VH [C SSH T#{EL. & VH AN QEAFH(CIE LI RTZFEITUEFEI. > T. SSH
ERORTENFNERZE I D ET Ansible (CK D Playbook DEITHEIZEMELET .

INT A= RADF 11— (&, Ansible DF%TE T 7 1)L [ /etc/ansible/ansible.cfg] TITL\E T,
UTDIEEZSEMBICEE L TIZE0,

SRTEE =173 BIE(E 23
[defaults]
forks = 100 AHPIES B task 2 | ° BB — )C— DILIE
4$EE & VH DTG D
THRARELTLZZW
B fE] (FPEEASL)
atherin = | = | implicit
RUNEE

implicit: 93
explicit : U7

smart: Fvrwv>1

VRN 73 B 0D A AN BE
ERS)

gather_subset = gmuygmz hps |31
&9 BIBRDIEME

strategy = free HZIDEFHR Tinear
linear: £TO/RA
NDOERITR T 215D
free: FITRTZ
T2780N

[ssh_connection]

pipelining = | Ko TSA e | FaTse VH )

True

- 39 -



f18% B Ansible DI\ TA—<>RXFa1—=>4

REE =K BIEfE e
(&5 requiretty(/etc/
sudoers) W& TH
D&

INATSA I taex BRI B2HIC. VH OB’ —H —0 requiretty(/etc/sudoers)EHEN(C T D

MHENHDFET, TOREE. VHABEBI-T—-ZEBIMUZES(CTHREEFH T,
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8% C 0SS S1t>X
C.1 Ansible

GNU GENERAL PUBLIC LICENSE
version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
Everyone 1is permitted to copy and distribute verbatim copies
of this Ticense document, but changing it is not allowed.

Preamble

The GNU General Public License is a free, copyleft license for
software and other kinds of works.

The Ticenses for most software and other practical works are designed
to take away your freedom to share and change the works. By contrast,
the GNU General Public License 1is intended to guarantee your freedom to
share and change all versions of a program--to make sure it remains free
software for all its users. We, the Free Software Foundation, use the
GNU General Public License for most of our software; it applies also to
any other work released this way by its authors. You can apply it to
your programs, too.

when we speak of free software, we are referring to freedom, not
price. oOur General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
them if you wish), that you receive source code or can get it if you
want it, that you can change the software or use pieces of it in new
free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying you
these rights or asking you to surrender the rights. Therefore, you have
certain responsibilities if you distribute copies of the software, or if
you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must pass on to the recipients the same
freedoms that you received. You must make sure that they, too, receive
or can get the source code. And you must show them these terms so they
know their rights.

Developers that use the GNU GPL protect your rights with two steps:
(1) assert copyright on the software, and (2) offer you this License
giving you legal permission to copy, distribute and/or modify 1it.

For the developers' and authors' protection, the GPL clearly explains
that there is no warranty for this free software. For both users' and
authors' sake, the GPL requires that modified versions be marked as
changed, so that their problems will not be attributed erroneously to
authors of previous versions.

Some devices are designed to deny users access to install or run
modified versions of the software inside them, although the manufacturer
can do so. This is fundamentally incompatible with the aim of
protecting users' freedom to change the software. The systematic
pattern of such abuse occurs in the area of products for individuals to
use, which is precisely where it is most unacceptable. Therefore, we
have designed this version of the GPL to prohibit the practice for those
products. If such problems arise substantially in other domains, we
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stand ready to extend this provision to those domains in future versions
of the GPL, as needed to protect the freedom of users.

Finally, every program is threatened constantly by software patents.
States should not allow patents to restrict development and use of
software on general-purpose computers, but in those that do, we wish to
avoid the special danger that patents applied to a free program could
make it effectively proprietary. To prevent this, the GPL assures that
patents cannot be used to render the program non-free.

The precise terms and conditions for copying, distribution and
modification follow.

TERMS AND CONDITIONS
0. Definitions.
"This License" refers to version 3 of the GNU General Public License.

"Copyright" also means copyright-Tlike laws that apply to other kinds of
works, such as semiconductor masks.

"The Program" refers to any copyrightable work Ticensed under this
License. Each Ticensee is addressed as "you". "Licensees" and
"recipients" may be individuals or organizations.

To "modify" a work means to copy from or adapt all or part of the work
in a fashion requiring copyright permission, other than the making of an
exact copy. The resulting work is called a "modified version" of the
earlier work or a work "based on" the earlier work.

A "covered work" means either the unmodified Program or a work based
on the Program.

To "propagate" a work means to do anything with it that, without
permission, would make you directly or secondarily Tiable for
infringement under applicable copyright law, except executing it on a
computer or modifying a private copy. Propagation includes copying,
distribution (with or without modification), making available to é%e
pubTlic, and in some countries other activities as well.

To "convey" a work means any kind of propagation that enables other
parties to make or receive copies. Mere interaction with a user through
a computer network, with no transfer of a copy, is not conveying.

An interactive user interface displays "Appropriate Legal Notices"
to the extent that it includes a convenient and prominently visible
feature that (1) displays an appropriate copyright notice, and (2)
tells the user that there is no warranty for the work (except to the
extent that warranties are provided), that licensees may convey the
work under this License, and how to view a copy of this License. If
the interface presents a Tist of user commands or options, such as a
menu, a prominent item in the 1list meets this criterion.

1. Source Code.

The "source code" for a work means the preferred form of the work
for making modifications to it. "Object code" means any non-source
form of a work.

A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
is widely used among developers working in that language.

The "System Libraries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
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packaging a Major Component, but which is not part of that Major
component, and (b) serves only to enable use of the work with that
Major Component, or to implement a Standard Interface for which an
implementation is available to the public in source code form. A
"Major Component", in this context, means a major essential component
(kernel, window system, and so on) of the specific operating system
(if any) on which the executable work runs, or a compiler used to
produce the work, or an object code interpreter used to run it.

The "Corresponding Source" for a work in object code form means all
the source code needed to generate, install, and (for an executable
work) run the object code and to modify the work, including scripts to
control those activities. However, it does not include the work's
System Libraries, or general-purpose tools or generally available free
programs which are used unmodified in performing those activities but
which are not part of the work. For example, Corresponding Source
includes interface definition files associated with source files for
the work, and the source code for shared Tibraries and dynamically
Tinked subprograms that the work is specifically designed to require,
such as by intimate data communication or control flow between those
subprograms and other parts of the work.

The Corresponding Source need not include anything that users
can regenerate automatically from other parts of the Corresponding
Source.

The Corresponding Source for a work in source code form is that
same work.

2. Basic Permissions.

AlT rights granted under this License are granted for the term of
copyright on the Program, and are irrevocable provided the stated
conditions are met. This License explicitly affirms your unlimited
permission to run the unmodified Program. The output from running a
covered work is covered by this License only if the output, given 1its
content, constitutes a covered work. This License acknowledges your
rights of fair use or other equivalent, as provided by copyright law.

You may make, run and propagate covered works that you do not
convey, without conditions so long as your license otherwise remains
in force. You may convey covered works to others for the sole purpose
of having them make modifications exclusively for you, or provide you
with facilities for running those works, provided that you comply with
the terms of this License in conveying all material for which you do
not control copyright. Those thus making or running the covered works
for you must do so exclusively on your behalf, under your direction
and control, on terms that prohibit them from making any copies of
your copyrighted material outside their relationship with you.

Conveying under any other circumstances is permitted solely under
the conditions stated below. Sublicensing is not allowed; section 10
makes it unnecessary.

3. Protecting Users' Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable Taw fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

when you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such circumvention
is effected by exercising rights under this License with respect to
the covered work, and you disclaim any intention to Timit operation or
modification of the work as a means of enforcing, against the work's
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users, your or third parties' legal rights to forbid circumvention of
technological measures.

4. Conveying Verbatim Copies.

You may convey verbatim copies of the Program's source code as you
receive it, in any medium, provided that you conspicuously and
appropriately publish on each copy an appropriate copyright notice;
keep intact all notices stating that this License and any
non-permissive terms added in accord with section 7 apply to the code;
keep intact all notices of the absence of any warranty; and give all
recipients a copy of this License along with the Program.

You may charge any price or no price for each copy that you convey,
and you may offer support or warranty protection for a fee.

5. Conveying Modified Source Vversions.

You may convey a work based on the Program, or the modifications to
produce it from the Program, in the form of source_code under the
terms of section 4, provided that you also meet all of these conditions:

a) The work must carry prominent notices stating that you modified
it, and giving a relevant date.

b) The work must carry prominent notices stating that it is
released under this License and any conditions added under section
7. This requirement modifies the requirement in section 4 to
"keep intact all notices".

c) You must Ticense the entire work, as a whole, under this
License to anyone who comes into possession of a copy. This
License will therefore apply, along with any applicable section 7
additional terms, to the whole of the work, and all its parts,
regardless of how they are packaged. This License gives no
permission to license the work in any other way, but it does not
invalidate such permission if you have separately received it.

d) 1If the work has interactive user interfaces, each must display
Appropriate Legal Notices; however, if the Program has interactive
interfaces that do not display Appropriate Legal Notices, your
work need not make them do so.

A compilation of a covered work with other separate and independent
works, which are not by their nature extensions of the covered work,
and which are not combined with it such as to form a Targer program,
in or on a volume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to Timit the access or legal rights of the compilation's users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by the
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied by a
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written offer, valid for at Teast three years and valid for as
Tong as you offer spare parts or customer support for that product
model, to give anyone who possesses the object code either (1) a
copy of the Corresponding Source for all the software in the
product that is covered by this License, on a durable physical
medium customarily used for software interchange, for a price no
more than your reasonable cost of physically performing this
conveying of source, or (2) access to copy the

Corresponding Source from a network server at no charge.

c) Convey individual copies of the object code with a copy of the
written offer to provide the Corresponding Source. This
alternative is allowed only occasionally and noncommercially, and
only if you received the object code with such an offer, in accord
with subsection 6b.

d) Convey the object code by offering access from a designated
place (gratis or for a charge), and offer equivalent access to the
Corresponding Source in the same way through the same place at no
further charge. You need not require recipients to copy the
Corresponding Source along with the object code. If the place to
copy the object code is a network server, the Corresponding Source
may be on a different server (operated by you or a third party)
that supports equivalent copying facilities, provided you maintain
clear directions next to the object code saying where to find the
Corresponding Source. Regardless of what server hosts the
Corresponding Source, you remain obligated to ensure that it is
available for as long as needed to satisfy these requirements.

e) Convey the object code using peer-to-peer transmission, provided
you inform other peers where the object code and Corresponding
Source of the work are being offered to the general public at no
charge under subsection 6d.

A separable portion of the object code, whose source code is excluded
from the Corresponding Source as a System Library, need not be
included in conveying the object code work

A "User Product" is either (1) a "consumer product", which means any
tangible personal property which is normally used for personal, family,
or household purposes, or (2) anything designed or sold for incorporation
into a dwelling. In determining whether a product is a consumer product,
doubtful cases shall be resolved in favor of coverage. For a particular
product received by a particular user, "normally used" refers to a
typical or common use of that class of product, regardless of the status
of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product. A product
is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent
the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product from
a modified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
code is in no case prevented or interfered with solely because
modification has been made.

If you convey an object code work under this section in, or with, or
specifically for use in, a User Product, and the conveying occurs as
part of a transaction in which the r1ght of possession and use of the
User Product is transferred to the recipient in perpetuity or for a
fixed term (regardless of how the transaction is characterized), the
Corresponding Source conveyed under this section must be accompanied
by the Installation Information. But this requirement does not apply
if neither you nor any third party retains the ability to install
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modified object code on the User Product (for example, the work has
been installed in ROM).

The requirement to provide Installation Information does not include a
requirement to continue to provide support service, warranty, or updates
for a work that has been modified or installed by the recipient, or for
the User Product in which it has been modified or installed. Access to a
network may be denied when the modification itself materially and
adversely affects the operation of the network or violates the rules and
protocols for communication across the network.

Corresponding Source conveyed, and Installation Information provided,
in accord with this section must be in a format that is publicly
documented (and with an implementation available to the public in
source code form), and must require no special password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions" are terms that supplement the terms of this
License by making exceptions from one or more of its conditions.
Additional permissions that are applicable to the entire Program shall
be treated as though they were included in this License, to the extent
that they are valid under applicable law. If additional permissions
apply only to part of the Program, that part may be used separately
under those permissions, but the entire Program remains governed by
this License without regard to the additional permissions.

when you convey a copy of a covered work, you may at your option
remove any additional permissions from that copy, or from any part of
it. (Additional permissions may be written to require their own
removal in certain cases when you modify the work.) You may place
additional permissions on material, added by you to a covered work,
for which you have or can give appropriate copyright permission.

Notwithstanding any other provision of this License, for material you
add to a covered work, you may (if authorized by the copyright holders of
that material) supplement the terms of this License with terms:

a) Disclaiming warranty or Timiting liabiTlity differently from the
terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

c) Prohibiting misrepresentation of the origin of that material, or
requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of Ticensors or
authors of the material; or

e) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of Ticensors and authors of that
material by anyone who conveys the material (or modified versions of
it) with contractual assumptions of liability to the recipient, for
any Tiability that these contractual assumptions directly impose on
those Tlicensors and authors.

ATT other non-permissive additional terms are considered "further
restrictions" within the meaning of section 10. If the Program as you
received it, or any part of it, contains a notice stating that it is
governed by this License along with a term that is a further
restriction, you may remove that term. If a license document contains
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a further restriction but permits relicensing or conveying under this
License, you may add to a covered work material governed by the terms
of that Ticense document, provided that the further restriction does
not survive such relicensing or conveying.

If you add terms to a covered work in accord with this section, you
must place, in the relevant source files, a statement of the
additional terms that apply to those files, or a notice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive, may be stated in the
form of a separately written license, or stated as exceptions;
the above requirements apply either way.

8. Termination.

You may not propagate or modify a covered work except as expressly
provided under this License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate your rights under
this License (including any patent Ticenses granted under the third
paragraph of section 11).

However, 1if you cease all violation of this License, then your
Ticense from a particular copyright holder is reinstated (a)
provisionally, unless and until the copyright holder explicitly and
finally terminates your license, and (b) permanently, if the copyright
holder fails to notify you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your Tlicense from a particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
violation by some reasonable means, this is the first time you have
received notice of violation of this License (for any work) from that
copyright holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Termination of your rights under this section does not terminate the
Ticenses of parties who have received copies or rights from you under
this License. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or
run a copy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright it you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to do so.

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient automatically
receives a license from the original licensors, to run, modify and
propagate that work, subject to this License. You are not responsible
for enforcing compliance by third parties with this License.

An "entity transaction" 1is a transaction transferring control of an
organization, or substantially all assets of one, or subdividing an
organization, or merging organizations. If propagation of a covered
work results from an entity transaction, each party to that
transaction who receives a copy of the work also receives whatever
Ticenses to the work the party's predecessor in interest had or could
give under the previous paragraph, plus a right to possession of the
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Corresponding Source of the work from the predecessor in interest, if
the predecessor has it or can get it with reasonable efforts.

You may not impose any further restrictions on the exercise of the
rights granted or affirmed under this License. For example, you may
not impose a license fee, royalty, or other charge for exercise of
rights granted under this License, and you may not initiate litigation
(including a cross-claim or counterclaim in a lawsuit) alleging that
any patent claim is infringed by making, using, selling, of%ering for
sale, or importing the Program or any portion of it.

11. Patents.

A "contributor" is a copyright holder who authorizes use under this
License of_the Program or_a work on which the Program is based. The
work thus Ticensed is called the contributor's "contributor version".

A contributor's "essential patent claims" are all patent claims
owned or controlled by the contributor, whether already acquired or
hereafter acquired, that would be infringed by some manner, permitted
by this License, of making, using, or selling its contributor version,
but do not include claims that would be infringed only as a
consequence of further modification of the contributor version. For
purposes of this definition, "control" includes the right to grant
patent sublicenses in a manner consistent with the requirements of
this License.

Each contributor grants you a non-exclusive, worldwide, royalty-free
patent license under the contributor's essential patent claims, to
make, use, sell, offer for sale, import and otherwise run, modify and
propagate the contents of its contributor version.

In the following three paragraphs, a "patent Ticense" is any express
agreement or commitment, however denominated, not to enforce a patent
(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent license to a
party means to make such an agreement or commitment not to enforce a
patent against the party.

If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone
to copy, free of charge and under the terms of this License, through a
pubTicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
Ticense to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveying the
covered work in a country, or your recipient's use of the covered work
in a country, would infringe one or more identifiable patents in that
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transaction or
arrangement, you convey, or propagate by procuring conveyance of, a
covered work, and grant a patent license to some of the parties
receiving the covered work authorizing them to use, propagate, modify
or convey a specific copy of the covered work, then the patent Ticense
you grant is automatically extended to all recipients of the covered
work and works based on it.

A patent license 1is "discriminatory" if it does not include within
the scope of its coverage, prohibits the exercise of, or is
conditioned on the non-exercise of one or more of the rights that are
specifically granted under this License. You may not convey a covered
work if you are a party to an arrangement with a third party that is
in the business of distributing software, under which you make payment
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to the third party based on the extent of your activity of conveying
the work, and under which the third party grants, to any of the
parties who would receive the covered work from you, a discriminatory
patent license (a) in connection with copies of the covered work
conveyed by you (or copies made from those copies), or (b) primarily
for and in connection with specific products or compilations that
contain the covered work, unless you entered into that arrangement,
or that patent license was granted, prior to 28 March 2007.

Nothing in this License shall be construed as excluding or limiting
any implied license or other defenses to infringement that may
otherwise be available to you under applicable patent Taw.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot convey a
covered work so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you may
not convey it at all. For example, 1f you agree to terms that obligate you
to collect a royalty for further conveying from those to whom you convey
the Program, the only way you could satis%y both those terms and this
License would be to refrain entirely from conveying the Program.

13. Use with the GNU Affero General Public License.

Notwithstanding any other provision of this License, you have
permission to 1link or combine any covered work with a work Ticensed
under version 3 of the GNU Affero General Public License into a single
combined work, and to convey the resulting work. The terms of this
License will continue to apply to the part which is the covered work,
but the special requirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version 1is given a distinguishing version number. If the
Program specifies that a certain numbered version of the GNU General
Public License "or any Tlater version" applies to it, you have the
option of following the terms and conditions either of that numbered
version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of the
GNU General Public License, you may choose any version ever published
by the Free Software Foundation.

If the Program specifies that a proxy can decide which future
versions of the GNU General Public License can be used, that proxy's
pubTic statement of acceptance of a version permanently authorizes you
to choose that version for the Program.

Later license versions may give you additional or different
permissions. However, no additional obligations are imposed on any
author or copyright holder as a result of your choosing to follow a
later version.

15. Disclaimer of warranty.
THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY

APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY
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OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM
IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF
ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECTIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF
DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD
PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of 1iability provided
above cannot be given local legal effect according to their terms,
reviewing courts shall apply local Taw that most closely approximates
an absolute waiver of all civil Tiability in connection with the
Program, unless a warranty or assumption of Tiability accompanies a
copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
state the exclusion of warranty; and each file should have at Teast
the "copyright" Tine and a pointer to where the full notice 1is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or
(at your option) any later version.

This program 1is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

Also add information on how to contact you by electronic and paper mail.

If the program does terminal interaction, make it output a short
notice like this when it starts in an interactive mode:

<program> Copyright (C) <year> <name of author> _ .
This program comes with ABSOLUTELY NO WARRANTY; for details type show

This is free software, and you are welcome to redistribute it
under certain conditions; type "show c' for details.
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The hypothetical commands "show w' and "show c' should show the appropriate
parts of the General Public License. Of course, your program's commands
might be different; for a GUI interface, you would use an "about box".

You should also get your employer (if you work as a programmer) or school,
if any, to sign a "copyright disclaimer” for the program, if necessary.
For more information on this, and how to apply and follow the GNU GPL, see
<http://www.gnu.org/licenses/>.

The GNU General Public License does not permit incorporating your program
into proprietary programs. If your program is a subroutine library, you
may consider it more useful to permit linking proprietary applications with
the library. If this 1is what you want to do, use the GNU Lesser General
Public License instead of this License. But first, please read
<http://www.gnu.org/philosophy/why-not-Tgp1.html>.
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