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MpumeyaHusa K BbINycKy 7.0

naBa 1. BBepgeHue

KomnaHua Red Hat paga coobwuTthb o Bbinycke cuctembl Red Hat Enterprise Linux 7.0, cMMBONU3upytoLLel
cnepyollee NOKoseHne B pa3BuTUK onepaumoHHbix cuctem Red Hat. Red Hat Enterprise Linux 7.0
OpUEHTMpPOBaHA Ha BHeAPEHNE B KPUTUUECKUX OKPYXEHUSX N CepTUdINLMPOBaHa BeAYLL MMM
npov3BoANTENSMM annapaTHOro U NPOrpaMMHOro obecneyeHus.



FnaBa 2. ApXNTEKTYPbI

naBa 2. ApXUTEKTYPbI

Red Hat Enterprise Linux 7.0 npegoctaBnsieTcsi B BUAE O4HOro KOMMNeKTa A5 HECKOMIbKUX apXUTEKTYP (11
64-6ut AMD,
64-6uT Intel,

IBM POWER7 n POWERS,

IBM System z. [2]

B aTom Bbinycke Red Hat 06beanHAET MHOXECTBO YCOBEPLUEHCTBOBAHMIA HA YPOBHE CepPBEPOB, 0ObIYHbIX
CUCTeM, a Takke B Lie/IoM y/ydlaeT paboTy ¢ OTKpbITbIM Kogom Red Hat.

[1] YcTaHoska Red Hat Enterprise Linux 7.0 noaaepXuBaeTcs TONbKO Ha 64-6UTHbIX MiaTgopmax.

Red Hat Enterprise Linux 7.0 pa3peLuaeT BbINO/IHEHNE BUPTYaUTbHbIX MALLWH C 32-6UTHLIMW OnepaLMoHHbIMU
cucteMamu, BKIoYasa npegpiayuive sepcun Red Hat Enterprise Linux.

[2] Red Hat Enterprise Linux 7.0 nogaepxvsaet IBM zEnterprise, HaunHas ¢ Mmogenu 196.
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NnaBa 3. TpeGoBaHNsA U OrpaHNYEHNS

Hwxe paccmatpusatoTcs TpeboBaHus 1 orpaHnyeHns Red Hat Enterprise Linux 7 B cpaBHeHWM € BepcUsAMun

5n6.

Ta6nuua 3.1. Tpe6oBaHnAa Red Hat Enterprise Linux 5,6 un 7

MakcUmManbHOe YUC/I0 NIOTMUYECKUX
npoLeccopoB

x86_64

POWER

System z

MakcumasibHass navsitb
x86_64

POWER

System z
06s3aTeNbHble TpeGoBaHuUA
x86_64

POWER

System z

Tpe6oBaHuA ¢ailnoBbLIX CUCTEM

MakcuMasbHbIl pasmep tainos B XFS
MakcumanbHblil pasmep dainnos B ext4
MakcumanbHbIn pa3mep dainios B btrfs

MakcumasbHbI pasmep dannosoi
cuctembl XFS

MakcumasibHbI pasmep dpainnosoi
cucTtemsbl ext4

MakcumasbHbI pasmep dannosoi
cuctemsl btrfs

MakcrMMasibHbIli pa3mep 3arpy304HOro
LUN

MakcrMMasibHbIli pa3mep afpecHoro
npocTpaHcTBa npouecca B x86_64

Red Hat

Red Hat

Red Hat

Enterprise Linux 5 Enterprise Linux 6 Enterprise Linux 7

160/255
128/128

101 (zEC12)

1T

MUHUMYM 512 I'B,
pekomeHayeTca 1
Tb

3 TB (z196)

MUHUMYM 512 MB,
pekomeHayeTca 1
I'b ana kaxxgoro
JNlornyeckoro
npoueccopa

1TB,
pekomeHayeTtca 2
)

512 Mb

16 Tb
16 Tb
HeT

100 T6 [b]
16 T

HeT

2Tb

2Tb

160/4096
128

101 (zEC12)

nogaepxvsaetca 3
TB/64 Tb

2Tb

3 TB (z196)

MUHUMYM 1 B,
pekomeHayeTca 1
I'b ana kaxxgoro
NIornyeckoro
npoveccopa
2TB/2TBb pns
KaxKA0ii yCTaHOBKM
Red Hat Enterprise
Linux

512 Mb

16 T
16 Tb

Ha ctaguu
aHasM3a

100 Tb

16 Tb

Ha ctaguu
aHasM3a

16 TB [c]

128 Tb

160/5120

Ha ctaguu
aHasM3a

Ha ctaguu
aHasM3a

nogaepxvsaetca 3
TB/64 Th

2Tb

3 TB (z196)

MUHUMYM 1 B,
pekomeHayeTca 1
I'b ana kaxxgoro
NIornyeckoro
npoveccopa
2TB/2Tb pns
KaxKA0ii yCTaHOBKM
Red Hat Enterprise
Linux

1TB [a]

16 Tb
50 Tb
Ha ctaguu

aHanusa
500 Tb
50 Tb
50 Tb

50 Tb

128 Tb



naBa 3. Tpe6oBaHMA U OrpaHNYEHUA

Red Hat Red Hat Red Hat

Enterprise Linux 5 Enterprise Linux 6 Enterprise Linux 7

[a] Ans ycTaHoBKM Ha IBM System z pekomeHayeTcs uMeTb 6osblue 1 6.
[b] B Red Hat Enterprise Linux 5.5 MakcumasibHblii pasmep aiinosoii cuctembl XFS 6bin yBenmdeH go 100 TB.
[c] NMpu Hannumum 3arpy3ouHbix LUN pasmepom Gosblie 2 TE TpebyeTtcs noaaepkka UEFI n GPT.
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FnaBa 4. NsmeHeHUA NakeToB U PyHKLUNIA

MpuBeaeHHas 34ecb MHhopMaLMs UMeeT CTpPoroe oTHoLeHKe K Bbinycky Red Hat Enterprise Linux 7.0. Red
Hat ocTtaBnsieT 3a co60i NpaBoO ee KOppeKkTnpoBaThb.

4.1. YcTapeBLUMe nakeTbl

Hwxe nepeuncnieHbl NakeTbl 1 PYHKLUMK, KOTOpble GbISIN NPU3HaHbLI ycTapeBlwMMn B Red Hat Enterprise Linux
7.0 n 6yayT yaaneHbl 3 6yaywmx Bepcuii. MapannensHo npeacTaB/ieHbl 3aMeHMBLIME UX OYHKLMN.

Ta6nuua 4.1. YctapeBLune nakeThbl

‘ MakeTbl, hyHKUUN AnbTepHaTusa MpumeyaHua

ext2 n ext3 ext4 Kof ext4 MoXeT Ucrnosib3oBaTbCs
ansa ext2 n ext3

sblim-sfcb tog-pegasus

RHN Hosted subscription-manager v

Subscription Asset Manager

acpid systemd

evolution-mapi evolution-ews PekomeHayeTcs oTkasaTbCs OT
ncnonb3osaHua Microsoft
Exchange Server 2003

gtkhtml3 webkitgtk3

sendmail postfix

edac-utils n mcelog rasdaemon

libcgroup systemd Red Hat Enterprise Linux 7.0 no-

npexHemy npeasaraet naket
cgutils, Ho ¢ pa3BuTnem systemd
OH ByAeT 3aMeHeH.

krb5-appl openssh OpenSSH nogaepxmBaeTcs
COBpPEMEHHbIMM CTaHAapTaMu,
ero kogoBas 6a3a akTMBHO
pa3BMBaETCS.

lvm1 lvm2

lvm2mirror v cmirror lvm2 raidl Ivm2 raidl He noggepxuBaet
KnacTepsbl, NO3TOMY B
6mxainwee BpeMs 3ameHa
cmirror He nNiaHupyeTcs.

4.2. YpaneHHble NakeTbl
Hwxe nprBefeH Cn1cok nakeToBs, UCKIYeHHbIX M3 Red Hat Enterprise Linux 7.

Ta6nuua 4.2. YaaneHHble nakeTbl

‘ MakeTbl, PyHKUUN AnbTepHaTuBa MpumeyaHua

gcj OpenJdDK Cnepyet oTKaszaTbCs OT
NCnonb30BaHns gcj ansi
KOMNUAALMK Java-npunoXxXeHuia.



‘ MakeTbl, hyHKUUN
32-6ut

Mopnepxka IBM POWERG

Matahari

ecryptfs

Ctek TurboGears2
OpenMotif 2.2

webalizer
compiz
KomnnekT pa3spaboTtunka Eclipse

Qpid n QMF

amtu

system-config-services

pidgin

WuTepnpetaTop perl-suidperl
pam_passwdqc, pam_cracklib

HAL (6nbnunoteka n cnyxoba)

ConsoleKit (bubanoTteka u
cnyxo6a)

DeviceKit-power

naBa 4. l3ameHeHUs NakeToB U (pyHKLMIA

AnbTepHaTuBa
64-6ut

Het

YnpaBneHune Ha 6a3e mogenu
CIM

Wcnonb3yiiTe cywecTsytoLlee
wudgposaHue LUKS nnam dm-crypt

Het
Motif 2.3

Het
ghome-shell
Het

Het

Het

systemadm
empathy
Het

pam_pwquality

udev
systemd

upower

MpumeyaHus

Pab0oToCnoco6GHOCTbL NPUNOXKEHUI
nogaepxvBaetcs 6ubnnotekamm
COBMECTMMOCTU. PekomeHayeTcs
NpoTECTMPOBAaTL NPUIOXEHUS B
64-6uT Red Hat Enterprise Linux
6. MNMpogomxaiTe ncnosb3oBaTtb
Red Hat Enterprise Linux 6, ecnn
Heob6X04MMO COXPaHUTb
BO3MOXHOCTb 3arpy3ku B 32-6ut
x86.

Mpopgomkaiite ucnosb3osatb Red
Hat Enterprise Linux 5 nnn 6.
Moppepxka Matahari 6b1n1a
yaaneHa n3 Red Hat Enterprise
Linux 6.4.

Mwurpaums He nogaepXxnBaeTcs,
No3TOMY 3alLnpoBaHHbIE
[AaHHble A0/TKHbI ObITb CO3aHbl
3aHOBO.

PekomeHayeTcsi 3aHOBO cobpaThb
NPWIOXKEHMS C NCMONb30BaHNEM
TekyLeli Bepcun Motif B Red Hat
Enterprise Linux 6.

Tenepb Eclipse npegnaraetca B
pamkax koMnsekTa
paspaboTuunka.

Qpid u QMF npepgnaraetcs B
pamkax MRG.

Amtu 60nbLUe He aBNseTcs
HeobxoanMbIM TpeboBaHeM ANs
COOTBETCTBUSA OOLLMM KPUTEPUAM
3awmTbl (0T aHrn. Common
Criteria).

®PYHKUMOHa/TLHOCTL YAasieHa Ha
ypoBHe Perl.


http://www.freedesktop.org/wiki/Software/systemd/writing-display-managers
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MakeTbl, hyHKUUN
system-config-lvm

system-config-network

taskjuggler
thunderbird
vconfig

Crapble rpaduyeckme gpainsepsbl
xorg-x11-twm

xorg-x11-xdm
system-config-firewall

mod_perl

busybox
prelink

AnbTepHaTuBa

gnome-disk-utility, system-
storage-manager

nm-connection-editor, nmcli

Het
evolution
iproute

CoBpemeHHoe 06opyaoBaHve
unu gpaieep vesa

Het
gdm
firewall-config u firewall-cmd

mod._fcgid

Het
Het

KVM un naketbl BupTyanimsauumn (8 KVM n komnnekt OC ¢

komnsiekte ComputeNode)

module-init-tools
kernel-firmware-*
flight-recorder
wireless-tools

libtopology
digikam

NetworkManager-openswan

10

noAaepXKon BUpTyam3auum
(Hanpumep, Server)

kmod

linux-firmware

Het

OCHOBHbIe feincTBns no
ynpassieHnto 6ecnpoBoAHbIMU
yCTpoCTBaMy NPOBOASATCS B
KOMaHZHOM CTPOKe Npu NoMoLLm
YTUANTLI iW 13 NakeTa iw.
hwloc

Het

NetworkManager-libreswan

MpumeyaHua

gnome-disk-utility Take Bxoaut
B coctaB Red Hat Enterprise
Linux 6. system-storage-
manager csiegyeT Ncnonb3oBaTb
[ANs1 peLleHnst NPoCcTbIX 3ada4, a
1vm2 — ans 6onee TOHKOW
HacTpoliku 1 paboTbl ¢ LVM.
nm-connection-editor Toxe
poctyneH B Red Hat Enterprise
Linux 6.

®yHKuun veonfig
npefocTaBnATCA yTUANTON ip B
cocTaBe naketa iproute.
Moapo6HYy0 MHGOPMAaLMIO MOXHO
HalTN Ha cNpPaBO4YHOM CTpaHULE
ip-link(8).

system-config-firewall no-
npexHemy MoxeT
MCMONb30BaTbCA B CTATUYECKNX
OKpY)XeHusix BMecTe ¢ iptables.

mod_perl HecoBmecTuM ¢ HTTP
2.4

prelink BxoguT B coCTaB
Red Hat Enterprise Linux 7.0, HO
MO YMOMYAHMIO OTK/THOYEH.

Mporpamma MaHUnynMpoBaHns
dotorpadmsamu digiKam He
BK/1t0YEHA B NPOrpamMmMHble
kaHasbl Red Hat Enterprise Linux
7.0 N3-3a C/IOXKHbIX
3aBNCUMOCTEN.



naBa 4. l3ameHeHUs NakeToB U (pyHKLMIA

‘ MakeTbl, hyHKLUN AnbTepHaTuBa MpumeyaHus

KDM (KDE Display Manager) GDM (GNOME Display Manager) B Red Hat Enterprise Linux 7.0 no
yMO/14aHuo ncnosnbsyetca GDM,
Ho KDE no-npexHemy
noagepxveaeTcs.

virt-tar virt-tar-in, virt-tar-out CuHTakcuc KomaHzbl N3MEHUNCS.
3a nogpobHoW nHdopmaumeli
obpartnTechb K cnpaBoYHbIM
cTpaHuuam.

virt-list-filesytems virt-filesystems CUHTaKcUC KoMaHabl U3SMEHWSICS.
3a nogpobHoW nHdopmaumer
obpaTnTech K CnpaBOYHbIM
cTpaHuLam.

virt-list-partitions virt-filesystems CUHTaKCcUC KoMaHabl U3SMEHWSICS.
3a nogpobHoW nHdopmaumel
obpaTnTech K CnpaBOYHbIM
cTpaHuLam.

4.3. YcTapeBlwue gpavBepbl 1 MOoAyn

Hwxe nepeuncneHsl gpaiBepbl U MOAYN, KOTOPbIE GbIIM NPU3HAHLI yCTapeBLUVMA B
Red Hat Enterprise Linux 7.0 u 6yayT yaaneHsl us 6yaywmux sepcuid. MNapannensHo npuseneHsbl
3aMeHuBLLNE NX PYHKLMK.

Fpadmueckue gpaiisepbl
xorg-x11-drv-ast
xorg-x11-drv-cirrus
xorg-x11-drv-mach64
xorg-x11-drv-mga
xorg-x11-drv-openchrome

BmecTo BbllLenepeyncieHHbIX gpaiiBepoB Tenepb ncnonb3ytoTcs gpaiisepbl KMS (Kernel Mode Setting).

OpaiiBepbl ycTpoOCTB BBOAA
xorg-x11-drv-void

OpaiiBepbl 3anoMUHalOWMX YCTPOUCTB
3wW-9xxx
arcmsr
aic79xx
Emulex Ipfc820

4.4. YcTapeBlwue gpaiBepbl U Mogynu sagpa

B 3TOiN cekumm nepeyncrnieHsl gpariBepbl U MOAYAW, KOTOpble 6blK yaaneHsl 3 Red Hat Enterprise Linux
7.0.

OpaiiBepbl 3anoMUHalOWMNX YCTPOUCTB
megaraid_mm
cciss [3]
aic94xx
aic7xXxXX

11
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i20

ips
megaraid_mbox
mptlan

mptfc
sym53c8xx
ecryptfs
SW-XXXX

CeTeBble gpaviBpebl
3c59x
3c574 _cs
3c589 ¢
3c589 cs
8390
acenic
amd81l1lle
at76c50x-usb
ath5k
axnet_cs
b43
b43legacy
can-dev
cassini
cdc-phonet
cxgb
dedx5
de2104x
di2k
dmfe
€100
ems_pci
ems_usb
fealnx
fmvil8x_cs
fmvj18x_cs
forcedeth
ipw2100
ipw2200
ixgb
kvaser_pci
libertas
libertas_tf
libertas_tf usb
mac80211_hwsim
natsemi
ne2k-pci
niu
nmckan_cs
nmclan_cs

12



ns83820
p54pci
p54usb
pcnet32
pcnet_32
pcnet_cs
pppol2tp
r6040
rté1pci
rt73usb
rt2400pci
rt2500pci
rt2500usb
rti8180
rtIl8187

s2io
sc92031
sis190
sis900
sjal000
sjal000_platform
smc91c92 cs
starfire
sundance
sungem
sungem_phy
sunhme
tehuti

tlan

tulip
typhoon
uli526x
vcan
via-rhine
via-velocity
vxge
winbond-840
xirc2ps_cs
xircom_cb
zd1211rw

Fpadmueckue gpaiisepbl
xorg-x11-drv-acecad
xorg-x11-drv-aiptek
xorg-x11-drv-elographics
xorg-x11-drv-fpit
xorg-x11-drv-hyperpen
xorg-x11-drv-mutouch
xorg-x11-drv-penmount

naBa 4. l3ameHeHUs NakeToB U (pyHKLMIA
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OpaiiBepbl ycTpoOCTB BBOAA
xorg-x11-drv-acecad
xorg-x11-drv-aiptek
xorg-x11-drv-elographics
xorg-x11-drv-fpit
xorg-x11-drv-hyperpen
xorg-x11-drv-mutouch
xorg-x11-drv-penmount

[3] Cnepytouime KOHTPONNEPbI 6O/IbLUIE HE MOAAEPKNBAIOTCS:
Smart Array 5300
Smart Array 5i
Smart Array 532
Smart Array 5312
Smart Array 641
Smart Array 642
Smart Array 6400
Smart Array 6400 EM
Smart Array 6i
Smart Array P600
Smart Array P800
Smart Array P400
Smart Array P400i
Smart Array E200i
Smart Array E200
Smart Array E500

Smart Array P700M
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FnaBa 5. YcTaHOBKa 1 3arpyska

FnaBa 5. YcTaHOBKA U 3arpys3ka

5.1. Nporpamma yctTaHOBKU

Mporpamma Anaconda 6b1n1a fopaboTaHa C Lesblo ONTMMU3anuy npoLecca yCTaHOBKM
Red Hat Enterprise Linux 7.

UHTepdeiic

Anaconda npefocTtaBsfisieT HOBbI TEKCTOBbIN pexum ans IBM S/390 1 TepMUHaNoB 3N1eKTPOHHbIX
NULLYLLUX MaLUMHOK, CNOCOOHLIN paboTaTth B pexume 3anucy 6e3 YteHus.

WHTepakTuBHbIn nHTepdelric Anaconda Takxke noaBeprca M3MeHeHUsM n paboTtaeT N0 MHTYUTUBHON
Ny4eBOi MOLENU NPUHATUSA PeLLEeHWA.

YnyudlleHa nogaepxka fokanmsauum.

HacTpoiika HOBOI YyCTaHOB/IEHHOW CUCTEMbI BbINOHAETCA B pamkax firstboot.

MpocTpaHCTBO AAHHbIX

MopaepxmBatoTcs YCTPOCTBA, KOTopble 6bln oThopMaTUpOBaHbl HanpsiMyto 6e3 co3gaHus pasgesnos.
BpemeHHas halinosas cuctema tmpfs moxeT 6bITb HACTPOEHa BO BPEMS YCTaHOBKM.
MopaepkmBaeTca guHammyeckasa nogrotoska LVM.

Btrfs npeaocTaB/IAETCA B Ka4eCTBe npeaBapuTesibHOro BbllyCcKa.

CeTeBO€e OKpYy)XeHue

CpeactBa pa3paboTku

Anaconda ucnonb3yeT yny4lleHHbIin cueHapuii makeupdates.

Apyrve cpyHkuun

Moppepxka reonokaumn: HaCTpoka BpeEMEHM U YacoBOro nosica ocyllecTensietcs B GeolP.
nobanbHas nogaepXka CHUMKOB 3KpaHa.

Anaconda gonyckaeT ncnosib3oBaHne AOMOMHUTENbHbIX MOAYNEeN.

BmecTto loader Tenepb ncnonb3ytotca moaynu dracut.

Cnyx6a realmd uHterpupoBaHa B kickstart.

5.2. 3arpysuuk
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GRUB 2

Red Hat Enterprise Linux 7.0 Bk/1to4aeT B CBOW COCTaB HOBbI 3arpy3unk — GRUB 2 — 3HauMTensHO 6onee
MOLLHbI, NOPTATMBHbIN 3arpy34nK Mo CpaBHEHWUIO C Npeablayliein sepcuein. GRUB 2 nogaepxmsaer:

Llenkiit pag nnatgopm nommmo 64-6ut Intel u AMD, B Tom uncne PowerPC.
Ha mukponporpammHom yposHe — BIOS, EFI and OpenFirmware.

Momumo Tabnuy pasgenos MBR (Master Boot Record), GRUB2 nogaepxumsaet Tabnuubl GPT (GUID
Partition Tables).

[pyrue dhainnosble cuctemsl (He Linux), Takue kak Apple Hierarchical File System Plus
(HFS+) 1 Microsoft NTFS.
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FnaBa 6. XpaHeHne gaHHbIX

FnaBa 6. XpaHeHUe faHHbIX

Mopgcucrtema LIO

Red Hat Enterprise Linux 7.0 ucnons3yet nogcuctemy LIO (Linux Input Output) — cTaHgapTHYO
nogcucTemMy LieNen c paclumMpeHHoi nogaepxkon SCSI , Bkitouas moaynu ans nogkntouvenunin FCoE, iSCSI,
iISER (Mellanox InfiniBand) n SRP (Mellanox InfiniBand).

Cnyxb6a tgtd B Red Hat Enterpise Linux 6 ncnonb3yeT UCKNIOUUTENLHO YHKUMK LIO Ans nogxknoveHns
uenei FCoE (c nomoulpbto fcoe-target-utils).

Ynpasnexue uenamu LIO ocyliecTsnsieTcst B 060/104Ke targetcli.

CospgaHuve K3la Ha OCHOBEe ObICTPbIX YCTPOWCTB

Red Hat Enterprise Linux 7.0 npefocTaBnsieT aKcneprMeHTasIbHYt0 BO3MOXHOCTb MCMO/b30BaHUS GbICTPbIX
6/104HbIX YCTPOICTB B KAYECTBE Kalla A5l MedJsIeHHbIX YCTPoiCTB. Tak, ans yctpoiicte DAS 1 SAN B ponn
Kawa MoxeT BbicTynaTb PCle SSD, 4To 3HauMTe/IbHO Y/ydllaeT CKOPOCTb PaboTbl (haii/ioBOi CUCTEMBI.

Koaw LVM

Red Hat Enterprise Linux 7.0 npegocTaBnsieT 3KCnepMMeHTasIbHYI0 NoAAEPXKY Kawwa LVM, uTo no3sonsiet
co3/4aTb /I0rMyecknii TOM Ha OCHOBE ObICTPOro YCTPOMCTBa HEBO0/ILLLIOIo pa3Mepa U UCNosib30BaTh ero B
KayecTBe Kala Ans MegJ/ieHHbIX YCTPONCTB. [oapo6Hy0 nHhopMaLuio MOXHO HaliTM Ha CpaBOYHON
cTpaHuue lvm(8).

Hwxe nepeuncneHbl KOMaHapbl, KOTOpble OyayT HeQOCTYMNHbI ANns kawa LVM.
pvmove 6yaeT urHopmposathb /10601 TOM KaLla.
lvresize, lvreduce n lvextend Ha gaHHOM 3Tane He MOryT U3MEHATb pa3Mep TOMOB Kalla.

vgsplit He gonyckaeT pasdueHne rpynnbl TOMOB NPV HAJIMYMK B HE TOMOB Kalua.

LibStorageMgmt API

Red Hat Enterprise Linux 7.0 Bk/l0YaeT SKCNepMMeHTaNbHy0 Bepcuto 6ubnunotekun libStorageMgmt, koTopas
npepocTaBnseT cTabubHbIn APl As1 TporpaMMHOro ynpasfieHUst MacCBamMm XpaHEHWS AaHHbIX C YHETOM
BO3MOXHOCTEWN annapaTHOro yckopeHusi. C ero noMoLLbio CUCTEMHbIE aAMUHUCTPATOPbI MOTYT
aBTOMaTM3UPOBaTb 3a4a4mM ynpaBieHUs Un BbIMOJTHATb MX BPYYHYHO B OKHE MHTErPUPOBAHHOTO
UHTepdeica KOMaHAHON CTPOKMW.

LSI Syncro

megaraid_sas Tenepb BKNKOYaET koA Ang aktnsauumn agantepos LS| Syncro CS HA-DAS (high-availability

direct-attached storage). HecmoTps Ha To 4YTO megaraid_sas NosHOCTLIO NoAAepXnBaeTCcs B

Red Hat Enterprise Linux 7.0, ero ncnosb3oBaHune ansa Syncro CS npefocTaBNseTcs B 3KCNepyMeHTa/IbHOM

KauyecTBe, Nno3aToMy komnaHuv Red Hat 1 LS| npuBeTCTBYIOT OT3bIBbI NO/Ib30BATE €M, BHEAPAIOLMX peLleHns
LSI Syncro B Red Hat Enterprise Linux 7.0. 3a ganbHeliwein nHopmaumein obpatutecs K

LVM API

Red Hat Enterprise Linux 7.0 npefoctasnseT skcnepumMmeHTanbHbln APl ynpasnenns LVM.

17


http://www.lsi.com/products/shared-das/pages/default.aspx

MpumeyaHusa K BbINycKy 7.0

Moppepxka DIF/DIX

Red Hat Enterprise Linux 7.0 npefoctasnseT akcnepMMeHTasibHble (PyHKLMU 0b6ecnevyeHns LesioCTHOCTU
faHHbIX DIF/DIX Ha ypoBHe cTaHgapTa SCSI. DIF/DIX yBenmunBaeT cTaHAapTHbIA pasmep 610ka ¢ 512 go
520 6aiT 1 gobasnsaeT nose LenoctHoctTu gdaHHelx (DIF, Data Integrity Field). B aTom none xpaHutcs
KOHTpONbHasa cyMmma 6/10Kka faHHbIX, paccumTbiBaemMas agantepom HBA B MOMEHT 3anumcu. YCTPOUCTBO
XpaHeHus NOATBEPXAAET 3Ty CyMMY NpY NOSIYYEHUM U COXPAHSAET ee BMeCTe C AaHHbIMUW. [py BbINOSTHEHUN
YTEeHUSA KOHTPOJIbHasA cyMmMa OyAeT NPoBepAThLCS YCTPOMCTBOM AaHHbIX U agantepoM HBA.

PNFS

pNFS (Parallel NFS) siBnsietcsa yactbto ctaHgapTa NFS v4.1 n obecneuvBaeT napasnniesnbHblil 4OCTYN K
AaHHbIM, YTO NOBbILLAET NPON3BOANTENBHOCTL 1 0bnerdyaeT macwtabuposaHme cepeepoB NFS.

pNFS nogaepxveaeTt TpyM MeTo4a XpaHeHUs faHHbIX — Ha OCHOBE 06beKTOB, (halisioB 1 6/10K0B . KNNeHThI
Red Hat Enterprise Linux 7.0 NONHOCTbIO NOAAEPXMBAIOT (Pai/IoBYIO CXeMY, a NogaepXKKa 060 LEKTHOTO 1
6/104HOr0 XpaHeHWs NPefoCTaBNAETCA B KAYECTBE IKCNEePUMEHTASIbHON BEpCUm.

3a pganbHeiweln nHgopmaumein obpatutecs K http://www.pnfs.com/.

18


https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Storage_Administration_Guide/index.html

CnaBa 7. ®aiinoBble cUCTEMbI

FnaBa 7. PannoBble cuctemMbl

XFS

B npouecce yctaHoBk/ Red Hat Enterprise Linux 7.0 ¢ nomolybio Ahaconda no ymondaHuio éyaet
npensioXeHo BblibpaTb thalinosyto cuctemy XFS, koTopas 3ameHuna ext4 B Red Hat Enterprise Linux 6.
dainnosble cuctembl ext4 n Btrfs goctynHel HapasHe ¢ XFS.

XFS — BbICOKONPOM3BOANTE/IbHAS MacluTabupyemas dainoBasi cuctema, papaboTtaHHast KOMnaHuel
Silicon Graphics. XFS nogaepxvBaeT oaisioBble CUCTEMbI pasmepom Ao 16 skcabaiT (~16 MMAINOHOB
TepabaiiT), dhaitnbl pasmepom Ao 8 akcabaiT (~8 MUNMOHOB TepabaiT) 1 CTPYKTYpbl Katasioros €
J[ecsaTtkamn MUIJIMOHOB 3anunceil. XFS BK/IOYaeT BO3MOXHOCTY XYPHa/IMPOBaHMS MeTaAaHHbIX, UTo
Nno3BO/IIeET 06ecneunTb BbICTPOE BOCCTAHOBMEHME B C/lyHvae c60s, nogaepxmBaeT gedparMeHTaumio u
n3mMeHeHune paamepa 6e3 Heo6xoAMMOCTN OTKNOUEHNST (Dali/IOBON CUCTEMBI.

OnuvcaHve oTNnuniA B pelleHnsx Tekywmx 3aaad B haiiioBbix cuctemax XFS n ext4 MoXHO HainTh B

libhugetlbfs B IBM System z

[ns IBM System z nob6aBneHa nogaepxka 6uénunotekn libhugetlbfs, ynpouwatowein goctyn K 60/1bWMM
cTpaHuuam n3 koga C n C++. 370 N03BONSET UCMO/Mb30BaTb 60MbLUME CTPaHULbI 6e3 He06X0ANMOCTH
nepekoMNUASILMN 1 NOBbIWAET NPOU3BOANTEIbHOCTL NMPOrpPamMm.
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MnaBa 8. Agpo

B komnnekT Red Hat Enterprise Linux 7.0 Bkito4veHo aapo kernel 3.10, OCHOBHbIE XapakTePUCTMKN KOTOPOro
nepeyncneHbl HUXe.

OrpaHuyeHune namatn gna Kdump

Red Hat Enterprise Linux 7.0 pa3peluaeT ncnosib3oBaHne mexaHnsma kdump B cuctemax ¢ 601bLLIMM
o6bemom namsaTtu (go 3 Tb).

Pe3epBHOe AP0 1 NPOLECOOopbI

Red Hat Enterprise Linux 7.0 pa3speluaeT Ucrnosib3oBaHne 60/blle 0AHOro NPoLeccopa npw 3arpyske
pe3epBHOro siapa. ATa PYHKUMOHA/ILHOCTb NPEeAOCTaBNSeTCS B KAYECTBE NpeABapuTeNIbHO BEPCUN.

CxaTue namaTun noaKayku

B Red Hat Enterprise Linux 7.0 cTasin OCTYMHbI BO3MOXHOCTW CXaTusi NamATH NOAKAYKA MPU NOMOLLM
zZswap, UYTO 3Ha4YMTeNbHO coKpallaeT 06beM BBOAA-BbIBOAA, TEM CaMbIM MOBbILLAA MPON3BOAMNTENLHOCTb.

PacnpepgeneHue namatu n ontummnsayua npoueccos ¢ yuetom NUMA

B Red Hat Enterprise Linux 7.0 nepeHoc npoueccoB 1 namat mexay y3namu NUMA B npegenax ofHoiA
CUCTEMbI BbINOMHAETCA aBTOMAaTUYECKU.

Buprtyanusauua APIC

BupTyanusaumsa peructpoB koHTposnnepa npepsisaHuii (APIC, Advanced Programmable Interrupt Controller)
peanunsyeTcs Ha annapaTHOM YPOBHe 3a CYHEeT Y/lyULeHHOoN 06paboTkn NpepbiBaHNA MOHUTOPA BUPTYaslbHbIX
MaLLVH.

MHTerpauua vmcp B A4p0

B Red Hat Enterprise Linux 7.0 MO4y/lb VMCP UHTEIPUPOBaH B AA4P0. ITO rapaHTUpyeT NOCTOSAHHOE Hanuume
YyCTpOCTBa vmcp 1 ob6ecnevmBaeT BO3MOXHOCTb Nepefayun kKoMaHz, U3 ynpassisioLLeli nporpaMmvebl
rmnepsusopa IBM z/VM 6e3 Heob6Xxo4MMOCTKM 3arpy3km MOAyNs vincp.

CTtaTucTuKa onmboK

B HacTosllee Bpems peanusaymns annapatHbiX MEXaHM3MOB OTYETHOCTU B Linux 3aTpygHeHa, B OCHOBHOM,
n3-3a CyLLEeCTBEHHbIX pa3nnyunii B MHCTpyMeHTax (mcelog n EDAC), nonyyaroLmx gaHHble 06 owmbkax 13
pasHbIX UCTOYHMKOB C UCMOJ/Ib30BaHNEM Pas3HbIX METOA0B U yTUAUT (Hanpumep, mcelog, edac-utils 1

syslog).
OCHOBHbIE KaTeropumn pasanyuia:
pasHble MexaHn3Mbl c6opa CTaTUCTUKK, KOTOpble NHOTAA AYONMPYIOT AaHHbIE;

pasHble NHCTPYMEHTbI DOPMUPOBaHKS OTHETOB C MPUCBOEHMEM Pa3HbIX METOK BPEMEHM, UTO 3aTpyaHSaeT
aHanu3 nHgopmauun.
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Fnaea 8. Agpo

OcHoBHas Lesb annapaTrHoro MexaHnsma 0T4eTHOCTM — MpefcTaBNeHne CTaTUCTUKN, NONYYEHHOM U3
pasHbIX MCTOYHMKOB, B BUAE €A4MHOr0 OT4YeTa Ha BpeMeHHOW Wwkane. Tak, Ans aToi uenu

Red Hat Enterprise Linux 7.0 npegnaraeTt, cpeaun npoynx, ciyxby rasdaemon, kotopas perucTpupyet
owmnbkn RAS (Reliability, Availability, Serviceability), nonyyeHHble 13 agpa.

MonHoueHHasa nogaepxka DynTick

3arpy3ouHbiii napameTp nohz_full paspelwaeT ocTaHOBKY TaKTOBbIX MpepbIBaHWIA, €CNK ANs npoueccopa
YyCTaHOBJ/IEH NapaMeTp nr_running=1. 3T0 AOCTYNHO TO/ILKO NPV Ha/IMYUN OAHOIO 3a4aHus B ovepeaun
npoveccopa.

dunbTpauusa moaynei agpa

Red Hat Enterprise Linux 7.0 npegoctasnseT ytunuty modprobe gn1a pyneTpauuy mogynein sapa Bo
BpeMSs YCTaHOBKW. UTOObI OKOHYaTENIbHO OTK/IUYNTE MOAY/ b, UCNOMb3YEeTCA KoMaHaa:

modprobe.blacklist=mogysb

AvnHamuueckue ucnpaBsieHUs

Red Hat Enterprise Linux 7.0 npefoctasnseT npefsapuTesibHbIil BapmaHT meHemkepa kpatch, koTopblii
AVHaMUYeCcKn NpUMeHsIeT ucnpasseHnsa n 06HOBNAET A4P0 6e3 He06X0AMMOCTHY nepesarpy3ku.

ApanBep ocrdma

Red Hat Enterprise Linux 7.0 Bk/Il0YaeT B CBOW COCTaB NpeABapuTesbHbIA BapuaHT gpaisepa Emulex
ocrdma, KOTOpbIil peannsyeT yaasneHHblin npamMoi goctyn kK namatn (RDMA, Remote Direct Memory
Access) 419 Bbl6opoYHbIX agantepoB Emulex.

dm-era

Red Hat Enterprise Linux 7.0 nogaepXnBaeT HOBbI 3KCNepUMEHTaSIbHbIA MeXaHN3M B UH(ppacTpyKType
device-mapper — dm-era — oTCrIeXmBaroLL il 6510KN, KOTOpbIE OblM MOANMDMLMPOBaHbI Ha NPOTSXEHUN
3a/laHHOro nepuoaa spemenn (era). MNMepuog BpeMeHn onpeaensieTcs paBHOMepPHO yBemunBarowmmes 32-
OGUTHBLIM cyeT4YMKoM. Dm-era No3BoNSAET OTC/EXMBaTh 6/10KM, KOTOPbIE OblIM U3MEHEHbLI CO BPEMEHN
nocnegHero pe3epBHOro KONMPoBaHWs. [ONONHUTE/IbHO MOXHO YaCTUYHO aHHYIMPOBaThL COAEPXMMOE Kalla
C LieNbto oTKata K npegplaywemMmy coctosHmo. O6bIvHO dm-era ncnonb3yetcs B KoMouHauum ¢ dm-cache.
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MnaBa 9. Buptyanusauusa

9.1. Buptyannsauua Ha ypoBHe agpa

virtio-blk-data-plane
Red Hat Enterprise Linux 7.0 npegnaraeT akcnepuMmeHTasbHbI BapuaHT virtio-blk-data-plane, uto

no3sosissieT QEMU ocyLIeCTBNATL ANCKOBLIA BBOA-BLIBOA, B OTAE/LHO BblJe€NEHHOM NOTOKE, TEM CaMbIM
ynyyias o6Llyo Npon3BoAnTeILHOCTL BBOAA-BLIBOAA.

MocT PCI

QEMU paHbLue nogaepxusan go 32 crotos PCl. Moct PCI B Red Hat Enterprise Linux 7.0 no3sonser
HacTpouTb 60nblue 32 PCl-ycTpoiicTB, HO 6€3 NOAAEPXKKN FOPSiHEN 3aMEHbI.

MecoyHnua QEMU

B Red Hat Enterprise Linux 7.0 ycuneHa 3awuta suptyanusauun KVM 3a cyet ouibTPpOBaHNUS CUCTEMHbIX
BbI30BOB 4pa, YTO 0b/1eryaet M30N5ALMI0 XOCTa OT FOCTEBLIX CUCTEM.

[o6aBneHne BUPTyasibHbIX NMPOLLECCOPOB
QEMU B Red Hat Enterprise Linux 7.0 nogaepxvBaeT BO3MOXHOCTb f06aBNEHUS BUPTYasIbHbIX

NpoLLeccopoB K paboTaloLmM BUPTyaibHbIM MalunHam Tuna pc-1i440fx-rhel7.0.0 (ctaHgapTHbIA TUN
ansa Red Hat Enterprise Linux 7.0).

Ouepepu B virtio_net
virtio_net gonyckaeTt ncnonb3oBaHMe OTAE/bHbIX OYepenen oTnpasBkM U NOMYYEHUS NAKETOB AN

BMPTYaslbHbIX NPoLLeccopoB. Mpon3BoANTENBLHOCTL BO3pacTaeT, Tak Kak BUPTyasibHbI/ NpoLeccop paboTaeT
He3aBWCKMMO OT APYTUX.

Ouepepgu B virtio_scsi

virtio_scsi gonyckaeT Ucrnosib30BaHne OTAeNbHbIX ouepeneli U npepbiBaHUA A5t BUPTyasibHbIX NPOLIECCOPOB.
Mpon3BoANTENBHOCTL BO3PACTAET, TaK Kak BUPTYasibHbI NpoLeccop paboTaeT HE3aBUCKUMO OT APYruX.

Cxartue cTpaHuL, Npyu AMHAMUYECKO Murpaumm

CkopocTb oHNaliH-murpaummn B KVM 3HaUnTENbHO yyylleHa 3a CYeT CKaTusi CTpaHuL, NamsiT NnepeHoCcUMol
BUPTYa/IbHO MalLWHBbI.

HyperV B KVM

KVM nopaepxumBaeT HekoTopble doyHKumn Microsoft Hyper-V, Bk/itouasi yCTPOACTBO ynpaBfieHns naMaTbio
(MMU, Memory Management Unit) n BupTyasbHblii KOHTponep npepbiBaduii (Virtual Interrupt Controller).
Microsoft npegocTaBnseT napaBupTyannsnpoBaHHblii APl onsa B3anmoneincTsms rocTeBbIX CUCTEM C XOCTOM,
W YacTMuHas peannsaums QyHKUMIA Ha XOCTe NOMOraeT y/yULWnTb NPOU3BOANTESbHOCTb.

YckopeHue o6paboTku onepauuin EOI

22



Mnaea 9. Buptyanusauyus

Red Hat Enterprise Linux 7.0 adhheKkTUBHO MCNob3yeT AonosiHuTeNbHble oyHKummn APIC Intel 1 AMD no
onTuMmMsaLmm onepaumii 3aseplieHns npepbisaHuin (EOI, End of Interrupt). Ans cTapbix MUKPOCXEM
[OCTYNHBI NapaBupTyasibHble yHKUUKM onTumMmauun EOI.

Moppepxka USB 3.0

Mopnepxka USB B Red Hat Enterprise Linux 7.0 ynyduwleHa 3a cyeT amynsummn nHrepdgeica xHCI USB 3.0
(skcnepuMeHTanbHasa Bepcus).

BupTyanbHble cuctembl Windows 8 n Windows Server 2012

Red Hat Enterprise Linux 7.0 nogaepxuBaeT co3gaHune rocteBbix cuctem Microsoft Windows 8 n Windows
Server 2012 B BUpPTYasibHbIX MawnHax KVM.

PerynupoBaHune BBoga-BbiBoga rocteii QEMU

BBoAa-BbIBOA 6/104HBIX YCTPOCTB B rOoCTEBbIX cucTemax QEMU MOXET pery/impoBaThCs C Lebi CHUKEHNS
BEPOSATHOCTM CO0EB (3a UCK/OUYEHNEM PEryNNPOBaHMS B M/IOCKOCTM Nepeayn AaHHbIX CETH).

MHTerpauusa guHaMmyeckoro BbigesieHusi NaMmsaTu U Npo3payHbiX cTpaHuy hugepages
YnyulleHa HTerpaumsi MexaHu3moB AMHAMWUYECKOTO BblAEeNEeHNst NaMaTi U NPo3payHbIx cTpaHuy, (THP,

Transparent Huge Pages) B Red Hat Enterprise Linux 7.0. lutHaMmuyeckn BblaeneHHble CTPaHuLbl MOTYT
6bITb Npeobpa3oBaHbl B cTpaHuLbl THP.

OnpepeneHne 3HTPONUK € XocTa

HoBoe ycTpoiicTBO Virtio-rng no3sosseT onpeaennTb SHTPONMIO rOCTEBbLIX CUCTEM C XocTa. o
YMOIYaH1IO 3TN cBeAeHus ussnekawtcsa ns /dev/random, Ho B Ka4eCTBE UCTOUHMKA MOTYT Takxe
BbICTynaTb annapaTHble FreHepaTopbl CAyvanHbIX YiCcen xocTa.

Mepepaya AaHHbIX Yepe3 ceTeBON MOCT
AhhekTMBHOCTL 06PABOTKMN HONBLLMX COOOLLEHUI NOBbLIWAETCSA 3a CYET TOro, YTO NPOLECCOP He
O0XNAAETCS BbINOSIHEHNSA onepaunii KonupoBaHUsa NamatT (MeTOAMKa, M3BECTHAS Kak Zero copy, TO ecTb

MPOLIECCOP HE OCYLLLECTB/ISET KONMPOBAHUE). 3TO yNyUllaeT NPou3BOAUTENIbHOCTL NPU Nepegade AaHHbIX U3
roCTEBOV CUCTEMbI YUepe3 CeTeBOIN MOCT.

AvuHamMmunyeckaa murpaumsa

Pa3peluaeTtca gnHammyeckas murpaums rocteBbix cuctem ¢ xocta Red Hat Enterprise Linux 6.5 Ha
Red Hat Enterprise Linux 7.0.

TRIM B gemu-kvm

discard="unmap' B cekumu <driver> B XML-onpegeneHnn JomeHa paspeLlaeT BbINOSIHEHNE KOMaH/,
fstrim nmount -o discard B rocTeBbIx cuctemax.

<disk type='file' device='disk'>

<driver name='gemu' type='raw' discard='unmap'/>
<source file='/var/lib/libvirt/images/vmi.img'>
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</disk>

YcTpoiicteBa NVIDIA

Red Hat Enterprise Linux 7.0 nogaepxunsaeT ncnons3osaHue NVIDIA GRID u Quadro B kayecTse
[OMOSTHUTENBHLIX YCTPONCTB AN aMY/IMPOBaHHbLIX agantepos VGA.

MapaBuptyanbHaa peanusauyusn ticket lock

Red Hat Enterprise Linux 7.0 nogaepxvnsaeT napasypTyasibHYI0 peannsaLmio ynopsaoHeHHOro CnnHioka
(pvticketlocks), uTo noBbIWAET NPOM3BOANTENBLHOCTbL rocTeBbIX cucTem Red Hat Enterprise Linux 7.0 Ha
xocTax Red Hat Enterprise Linux 7.0 ¢ NpeBbILEHHbIM NPOLECCOPHbIM JIMMUTOM.

O6pa6oTka own6ok PCle

Ecnu BblgeneHHoe rocteBoii cucteme yctpoinctso PCle ¢ chyHkumamu AER (Advanced Error Reporting)
CTO/IKHY/I0Cb C ownbKamu, cuctema byaeTt ocTaHoB/eHa. [locne pelleHns KOHIMKTa Ha YpoBHe apaiiBepa
XocTa paboTy rocts MOXHO 6yaeT BO306HOBUTL. [lpyrme rocTeBble CUCTEMbI HE BYAYT 3aTPOHYTHI.

Amynayua muxpocxem Q35, wunH PCI Express n AHCI

Red Hat Enterprise Linux 7.0 Tenepb npegnaraet Bbliopatb TMN Q35 A8 BUPTYasibHbIX MalnH KVM, 4To
Heobxoaumo ansa nogaepxku wuH PCI Express n AHCI. 3Ta thyHKUMOHaIbHOCTL NpegiaraeTcs B KayecTse
npeasapuTesibHo Bepcuu.

Ha3HaueHue PCIl-ycTpoucTB

Opansep VFIO (Virtual Function 1/0) o6neryaet npegoctasneHne PCIl-ycTpoiicTB BUPTyasibHbIM MallnHam
KVM. VFIO xapaktepu3ayeTcs BO3MOXHOCTbIO N30A5LUN YCTPOUCTB Ha YPOBHE s4pa, YY4LIEHHOW 3aWmTomn
[0CTyna K ycTpoincTBam 1 COBMECTUMOCTbIO ¢ 6e3onacHol 3arpy3koit. VFIO 3aMeHun MexaHu3m BblaesieHus
ycTpoiictB KVM, ncnonssyemslii B Red Hat Enterprise Linux 6.

Bonblue cTtpaHuubl Intel VT-d

Mpun HasHayeHum ycTpoiicTs VFIO (Virtual Function 1/0) BupTyansHbiM MawmHaMm KVM 610K ynpasnieHus
namATbi0 AN onepaunii BBoga-ssisoga (IOMMU, Input/Output Memory Management Unit) ucnons3syet
CTpaHuupl pasmepom 2 MB, TeM caMbIM CHUXas U3gepxkn onepawmii BBoga-sbisoga 6ycepa TLB

(Translation Lookaside Buffer). MNogaepxka ctpaHuy pasmepom 1 'b 6yaeT no3gHee gobasneHa B
Red Hat Enterprise Linux 7.0.

OnpepeneHne BpemeHn B KVM

B Red Hat Enterprise Linux 7.0 mexaHu3m vsyscall ynydueH MexaHu3M YTEeHUS BDEMEHM U3
npocTpaHcTBa nosib3osatens roctamm KVM. Kak cnegcrtsue, 6yaeT oTMeYeH pocT NPoM3BOANTESTbHOCTY
NPUIOXEHWIA, perynsapHo 3anpalinBaloLLnX TekyLee BpeMsl, B BUPTyasibHbIX cMCTEMax

Red Hat Enterprise Linux 7.0 Ha xocTax Red Hat Enterprise Linux 7.0.

QCOW2 Bepcuun 3

Red Hat Enterprise Linux 7.0 nogaepxusaeTt chopmar QCOW2 Bepcumn 3 .

Cratncrtuka murpauuu
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AHanus cTatnucTunkm ,qMHaMMHeCKOIZ MuUrpaumn noOMOXeT NMPUHATb pelleHne no ee ontTnMmmnaynn. CratucTuka
6bina ynyduleHa n Tenepb BK/TKOYaET OXXnagaemoe BpemMA NpPoCcTod N CKOPOCTb MU3SMEHEHUA CTPaHWUL, NaMATA.

MoTouHasa murpauus

dvHamunyeckas murpauns KVM Tenepb nogaepxvBaeT NOTOYHYO 06paboTKy.

Fopsiuee nogkntoueHne CUMBOJIbHbIX YCTPOWUCTB U NocriegoBaTe/ibHbIX NOPTOB

Red Hat Enterprise Linux 7.0 nogaepXuBaeT BO3MOXHOCTb ropsivuero NoAK/IYEHNsS] HOBbIX CUMBOJIbHbIX
YCTPOICTB Yepes3 nocsiefoBaTe/bHbI NOPT.

Amvynauua AMD Opteron G5

KVM ponyckaet amynsauuio npoueccopos AMD Opteron G5.

UHcTpykuyun Intel gna rocten KVM

Foctn KVM MOryT ncnonb3oBaTtb HOBblE MHCTPYKL MU NpoLeccopos Intel 22nm, BkAovas:
YMHOXEHWEe yncen ¢ nnasaroLein TOUKOM ¢ Noc/eAyowmM CIoXEHNEM N OKPYT/IEHNEM,
256-pa3psgHble Lenble BEKTOPbI,

UHCTpykunn MOVBE (Big Endian Move Instruction),

HLE/HLE+.

dopmatbl hannnos VPC n VHDX

KVM B Red Hat Enterprise Linux 7.0 nogaepxusaeT daiinosble hopmaTsl Microsoft Virtual PC (VPC) un
Microsoft Hyper-V virtual hard disk (VHDX).

libguestfs

libguestfs npegoctaBnaeT Habop NHCTPYMEHTOB 419 yNpaB/ieHns obpa3amMmu GUCKOB BUPTYasIbHbIX MaLLVH.
OcHoBHble xapaktepucTtukn libguestfs B Red Hat Enterprise Linux 7.0:

sVirt — 6e3onacHas BMpTyanusauus ¢ ucnosb3osaHnem SELinux.
YnpaBneHue ygasneHHbIM1 guckamm (UteHne n nameHexune), ncnonb3yss NBD (Network Block Device).

lopsyas 3amMeHa AMCKOB NoMoraeT yyylnTb NPOnU3BOAUTESNIbHOCTL HEKOTOPLIX I'IpVU'IO)KGHI/II7I.

ApaiiBepbl virtio-win

Red Hat Enterprise Linux 7.0 npegoctasnsetr WHQL-cepTudmumpoBaHHbie gpaisepbl virtio-win s
nocnegHux sepcuii Microsoft Windows (8, 8.1, 2012 n 2012 R2).

9.2. Xen

Red Hat Enterprise Linux 7.0 u Xen
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Red Hat Enterprise Linux 7.0 MOXeT ycTaHaB/IMBaTbCSA B KaYeCTBE BUPTYa/IbHOW CUCTEMbI B OKPY)XXeHuKn Xen.

9.3. Hyper-V

Red Hat Enterprise Linux 7.0 B BUPTYya/ibHbIX MallMHaxX BTOPOro NnoKoJsieHus
Red Hat Enterprise Linux 7.0 MOXeT BbICTyNnaTb B PO BUPTyaslbHOM MallMHblI BTOPOrO MOKOSIEHNS Ha

xocTax Microsoft Hyper-V Server 2012 R2. BTopoe nokosieHne xapakrepusyeTcs AONONHUTENbHbIMN
PYHKUMSMU, BKOYaA 6e30nacHyo 3arpysky, 3arpysky ¢ BUpTyasibHoro gucka SCSI n nogaepxky UEFI.
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FnaBa 10. CucteMHble CNYXObI

NnaBa 10. CucTeMHbIe CNYXObI

systemd

systemd — cuUCTEMHbIN MeHeaXep cryx6 B Linux, 3amMeHnBLINI SysV 13 npegplayLmx BbinyCKOB
Red Hat Enterprise Linux. systemd coBMecTum co CTaH4APTHbIMU CLEHAPUSMIN UHULManm3aumm Linux un
SysV.

OcobeHHocTK systemd:
arpeccrBHOe pacnapasiiesimBaHue;
ncnosib3oBaHue D-Bus 1 cokeT-akTUBaUUm A5 3anycka Cnyxo;
3anyck (hoHOBbIX CNyX6 No TpeboBaHuIo;
ynpaB/ieHNEe KOHTPOSIbHLIMU TPYNnamu;

co3aaHne CHMMKOB COCTOAHUA CUCTEMbI U BOCCTaHOBJ/1IEHNE CUCTEMDbI Ha UX 6ase.
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NnaBa 11. Knactepusauyus

KnacTtepbl 06eANHAIOT B cebe MHOXEeCTBO B3aUMOAENCTBYIOLLMX KOMMbIOTEPOB (Ha3blBaeMbIX y3namu) ¢
Lenblo obecnevyeHns HagexXHoOCTH, MacluTabupoBaHns 1 6ecnepeboiiHOro AoCTyna K KpUTUYECKUM CRyxbam.
Bbicokuin ypoBeHb aocTynHocTy B Red Hat Enterprise Linux 7.0 peanusyeTcsa HECKOIbKMMUK COcob6amu;
BbIGOP cnocoba onpegenseTca TpeboBaHUAMU NMPON3BOAUTENBHOCTHU, YPOBHSA A0OCTYNa, pacnpeaeneHus
Harpysku 1 COBMECTHOro gocTyna K goainnam.

KomnnekT pacnpegenexus Harpysku Red Hat Enterprise Linux 7.0 (n3BecTHbIli Kak Load Balancer) Tenepb
BXOAMWT B CTaHAapTHYyt c6opky Red Hat Enterprise Linux.

npegocTasnsoWmx MHhopmaLuio 0 HacTpoiike n ynpasneHun komnsektom Red Hat High Availability.

11.1. Pacemaker

B Red Hat Enterprise Linux 7.0 0oTBETCTBEHHOCTb 3a YNpaB/ieHME pecypcamm Knactepa u BOCCTaHOB/IEHME
nocne c601 y3noB Bo3faraeTca Ha MeHeaxep pecypcos Pacemaker, KOTOpbIil 3amMeHWU rgmanager.

Hwuxe nepeyncneHbl OCHOBHbIE OCTOMHCTBA Pacemaker.
ABTOMAaTUNYeCKasd CUHXPOHM3ALMA 1 ynpaB/eHne Bepcusamu KOHd)VIpraU'I/IVI pecypcos.

MbKasi MoAe b M30MISILMKN 1 OFrpaHUYeHUs1 pecypcoB, KOTopasi MOXET /1Ierko afanTupoBaTbCs B
3aBUCHMOCTY OT paboyero oKpy>XeHusl.

Mpwn BocCTaHOBIEHMM NOC/IE CO0St MOXET MOMOYb U30/1ALMSA PECYPCOB.
MapameTpbl KOHUIypaLmmn C y4eTOM BPEMEHM.

BbInonHeHne 0HOro pecypca Ha pasHbix y3nax. B kauecTBe npumepa BbICTynaeT Be6-cepeep B
KnacTepHoi daifioBoi cucteme.

BbinosiHeHWe o4HOro pecypca B pasHbIX pexmnmMax Ha pasHbiX y3nax. B kauecTtse npumMepa BbiCTynaeT
CVIHXpOHVI3I/Ipy€MbII7I pecypc N NCTOYHUK CUHXPOHU3aLUnNNn.

[ns HopmasibHOI paboTel Pacemaker He TpebyeTcsa pacnpefesneHHbli MeHegpxkep 610knpoBok (DLM,
Distributed Lock Manager).

Bbl60p noBegeHnAa B ciiydae HapyleHusa KBopyma n npu qDOpMI/IpOBaHVII/I HECKOJIbKMX pa3aesioB.

11.2. Keepalived u HAProxy

B Red Hat Enterprise Linux 7.0 gna pacnpegeneHms Harpy3ku BMmecto Piranha ncnonb3sytotcs keepalived u
HAProxy.

keepalived npegoctaBnseT BO3MOXHOCTU pacnpeaeneHnst Harpyskm n 6ecnepeboiHoro goctyna. Cxema
nocTpoeHa Ha moayne agpa Linux Virtual Server, KoTopblii 06ecneyvBaeT pacnpeaesnieHne Harpysku Ha
TpaHCNopTHOM YpPOBHe ceTeBoil mogenu. keepalived BknovaeT hyHKLMM NPOBEPKM COCTOSHUA MY10B
CcepBepoB pacnpegeneHns Harpyskm n ncnonbdyet npotokon VRRP (Virtual Router Redundancy Protocol).

Bbicokonpoun3soanTenbHblii Moaynb HAProxy npegHasHauveH 415 pacrnpeaeneHunst Harpysku npuioxeHuli

TCP 1 HTTP 1 nogxoanTt ans caitoB ¢ 60/1bLIOW Harpy3Koi Ha NporpaMMHOM YPOBHE.

11.3. AGMUHUCTPUpPOBaHNE BbICOKOAOCTYMHbIX peLleHni
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EnuHas cuctema koHdurypauum Pacemaker pcs 3ameHuna ytmnnTel ¢cs, ricci u luci. OcHoBHbIE
[OCTONHCTBA pCS:

WHCTPYMEHTbI KOMaHAHOWN CTPOKM;
npocToTa NepBoHaYasIbHOI 3arpy3ku Kiactepa;
BO3MOXHOCTb U3MEHEHNS NapaMeTpPoB KOHpUrypauum Knactepa;

BO3MOXHOCTb ,U.O6aB]'I6HI/IFI, N3MEHEHUA N yaaneHnsa pecypcoB N nx cBs3eil.

11.4. HoBble areHTbl pecypcoB

Red Hat Enterprise Linux 7.0 npegnaraeT uenblii psg rotoBbIX areHTOB PecypcoB. AreHT —
CTaHAapT13MpoBaHHasA cnyb6a ynpas/fieHus K1acTepHbIMKU pecypcamu. AreHT npeobpasyeT Habop
onepauuii B nowaroBble MHCTPYKUUN 418 KOHKPETHOTO NPUMOXEHNS U CLEHapus U MHTepnpeTupyet

NoyYeHHbIli pe3ynbTar.
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NnaBa 12. Komnunatop v yTUnunTbl

12.1. GCC

Bxopgsawmii B Red Hat Enterprise Linux 7.0 Ha6op komnunaTopos GCC ocHOBaH Ha gcc-4.8.x 1 BkovaeT
MHOXEeCTBO MCMpaBieHuii U yayyLleHuii No CpaBHEHMIO C ero akBnBasieHTom B Red Hat Enterprise Linux 6.
Takke Red Hat Enterprise Linux 7 Bknto4aeT B CBOI cOCTaB NakeT binutils-2.23.52.x.

3T Bepcun COOTBETCTBYHOT Bepcusim B komniekTe Red Hat Developer Toolset 2.0. leTasibHOe CpaBHEHUE
gcc v binutils B Red Hat Enterprise Linux 6 n Red Hat Enterprise Linux 7 npuBegeHo Ha cTpaHuLax:

Hwxe nepeuncneHbl 0OCHOBHbIE xapakTepuctukn GCC B Red Hat Enterprise Linux 7.0.

SkcnepumMeHTasibHasa nogaepxka COopkM NPUNOXKeEHWR, coBMeCcTUMbIX ¢ C++11 (BkIoYasa noaaepxky
A3blka C++11), n nogaepxka HEKOTOPbIX YHKUMA C11.

YnydweHHas nogaepxka nporpaMmmupoBaHns napannenbHbIX NpuioxeHui, skatoyas OpenMP v3.1,
Tunbl C++11 1 BCTpOeHHble PyHKUMM GCC ansa atoMapHoro Aoctyna K namsatu, a Takke
3KCnepuMeHTasibHasA NoAaepXKa TpaH3aKLMOHHOW namMATy (BKIoYas BCTPOEHHbIe chyHKuun Intel
RTM/HLE v reHepauuio koga).

YnyulleHHbI NTI0KasIbHbIA pacnpegenuTesis perncTpos.

Mo ymonuaHuio ncnonbdyetcs hopmat otnagkm DWARFA4.
Llenbiit pag HOBbIX MapaMeTpoB A5 apXUTEKTYP.
Mopaepxka npoueccopos AMD 15h n 16h.

Mopaepxka onTMMM3auun BO BPeEMS KOMNOHOBKY NPorpamm.
YnydweHHas gMarHocTuka n npeaynpexaeHus.

Psp HOBbIX BO3MOXHOCTel Fortran.

12.2. GLIBC

B Red Hat Enterprise Linux 7.0 6u6nuotekm glibc (1ibc, 1ibm, 1libpthread, mogynn NSS v 1.n.)
ocHoBaHbI Ha Bepcun glibc 2.17, koTopas BK/IOYaeT MHOXECTBO UCMpaBneHuiA U 4ONOSIHEHWI NO CPaBHEHMIO
C ee akBMBasieHTOM B Red Hat Enterprise Linux 6.

Hwxe nepeuncreHbl OCHOBHbIE XapakTepucTukn 6ubnuotek glibc B Red Hat Enterprise Linux 7.0.
SkcnepumeHTasibHasa nogaepxka C11 ISO.

HoBble nHTepdpeiicskl Linux: prlimit, prlimit64, fanotify_init, fanotify_mark,
clock_adjtime, name_to_handle_at, open_by_handle_at, syncfs, setns, sendmmsg,
process_vm_readv, process_vm_writev.
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YnyJuweHHble pyHKUMM 06paboTkm CTPokK A AMD64 u Intel 64 ¢ ncnonb3oBaHmMeM paclumpeHnii SSE
(Streaming SIMD Extensions), SSSE3 (Streaming SIMD Extensions 3), SSE4.2 (Streaming SIMD
Extensions 4.2), AVX (Advanced Vector Extensions).

HoBble 1 ynyylieHHble hyHKuun o6paboTkm cTpok s IBM PowerPC n IBM POWERY.

HoBble 1 ynydlieHHble oyHKuun 06paboTkm cTpok s IBM S/390 n IBM System z ¢
ONTUMMU3NPOBaHHLIMKU Npoueaypamn ansa IBM System z10 n IBM zEnterprise 196.

HoBeble a3bikn: 0s_RU, bem_ZA, en_ZA, ff_ SN, sw_KE, sw_TZ, Ib_LU, wae_CH, yue_HK, lij_IT, mhr_RU,
bho_IN, unm_US, es_CU, ta_LK, ayc_PE, doi_IN, ia_FR, mni_IN, nhn_MX, niu_NU, niu_NZ, sat_IN,
szl_PL, mag_IN.

HoBble koguposku: CP770, CP771, CP772, CP773, CP774.

HoBble uHTepdeiicol: scandirat, scandirat64.

Bo3MOXHOCTb NpoBepkn Bepcuii geckpuntopos FD_SET, FD_CLR, FD_ISSET, poll, ppoll.
nscd Tenepb NogaepXuBaeT K3LMpoBaHue 6a3bl AaHHbIX netgroup.

HoBas dyHKuns secure_getenv() obecneurBaeT 6e30nacHbIi AOCTYM K OKPY)XXEHUIO, BO3BpaLLas
NULL npu BbinonHeHnn 13 SUID n SGID. CnyXuT 3ameHoi BHyTpeHHel oyHKkumMK __secure_getenv()

crypt () Tenepb Bo3BpaLlaeT ownbKy, ecnv ein nepegaeTcsl Co/b-NOCNeA0BaTe/IbHOCTb, He
yaoBsneTsopstoLlas TpebosaHuam cneundmkaumm. B Linux doyHkums crypt () onpegensieT cratyc
akTuBauum pexuma FIPS 13 gaiina /proc/sys/crypto/fips_enabled n 3aBepliaeTcs owno6Kom,
ecnu FIPS BkoueH, a 3amndpoBaHHble CTPOKM MCNonb3ytoT anroputm MD5 (Message-Digest 5) nnu
DES (Data Encryption Standard).

Habop dyHkumin clock_* (06bsiBNeHHbIX B <time.h>) Tenepb AOCTYNeH B rnaBHon 6mbnnoTteke C.
PaHblUe Ans ucnonb3oBaHus aTux OYHKUMIA TpeboBasiock A06aBUTbL NapaMeTpbl -1rt ansa cesasu ¢
OGUGNNOTEKOI; TENepb Xe 04HOMNOTOUHbIE NPporpamMmMbl, UCNOb3YOLME yHKUUN Hanogobue
clock_gettime() 6e3 -1rt, 60nblUue He 3arpyxatoT 6ubnnoteky pthreads Bo Bpems BbINOAHEHUS,
TEeM CaMbIM CHWXasi U3LepXKK, CBA3aHHbIe C MHOrONOTOYHOW 06paboTKOl Apyroro koda (Hanpumep,
6UGNNOTEKMN BbINOSIHEHUA C++).

HoBebIli 3aronoBok <sys/auxv.h> n coyHkuusa getauxval () ob6neryaloT 4OocTyn K napam knwodven AT _* u
nX 3HaYeHWi, NnepegasaeMbIM 13 gApa Linux. 3TOT 3aroNoBoK Takke onpegenseT outel HWCAP_* ans
kntoya AT_HWCAP.

3a0KyMEHTNPOBAH HOBbII Kflacc YCTaHOB/IEHHOTO 3aro/1oBKa A/151 HU3KOYPOBHEBOW (DYHKLIMIOHA/TIbHOCTM
nnatgopMbl. PowerPC no6aBnisieT nepBblit 3k3eMNAsAp 415t o6ecneyeHns goctyna Kk permctpam no
BPEMEHMN.

12.3. GDB

Bxopgsawmii B Red Hat Enterprise Linux 7.0 otnagumuk GDB ocHoBaH Ha Bepcun gdb-7.6.1, koTopas Bk/IYaeT
MHOXEeCTBO MCMpaB/ieHnii U ONOIHEHWI NO CpaBHEHWIO € ee 3kBMBasieHToM B Red Hat Enterprise Linux 6.

Ota Bepcua GDB cooTteeTcTByEeT Bepcum B Komnsiekte Red Hat Developer Toolset 2.0. AeTanbHoe
cpaBHeHve GDB B Red Hat Enterprise Linux 6 n Red Hat Enterprise Linux 7 npuBefeHo Ha cTpaHuuax:
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Hwxe nepeuncneHbl 0OCHOBHbIE xapakTepuctukn GDB B Red Hat Enterprise Linux 7.0.

BbicTpas 3arpy3ka CUMBOJI0B C UCMosib3oBaHneM cekummn . gdb_index n komaHgbl gdb-add-index.
JT1a (hyHKUMOHanNbHOCTL 6bina npeacTasneHa B Red Hat Enterprise Linux 6.1.

gdbserver nogaepxvnBaeT coeguHeHNsa CTaH4apTHOro BBoAa-Bbioa. Mpumep: (gdb) target
remote | ssh myhost gdbserver - hello

Mpeackasyemoe noseneHne komaHasl watch c napametpom -location.
MpocmoTp Tabauu BUPTYasibHbIX METOA0B OCYLLIECTBASETCS C NOMOLLbIO HOBOM koMaHabl info vtbl.

HoBble komaHabl info auto-load, set auto-load n show auto-load nomoraloT KOHTPONMPOBATb
aBTOMAaTMYECKYHO 3arpysky thalisnos.

set filename-display absolute nokasbiBaeT abCOMOTHLIE NYTU K MCXOAHBIM doainnam.

HoBasi komaHaa record btrace ncnonb3yeT cpefacTBa annapaTtHoro o6ecnedyeHns npy 3anmcu
yNpaBAsoLLMX NOTOKOB.

Haunb6onee 3Haunmble ucnpasneHms GDB B Red Hat Enterprise Linux 7.0 BknoyaloT:
O6HoBNeHHaa komaHda info proc pa6oTtaeT ¢ hainamm gamna namaTu.

ToukM ocTaHoBa Tenepb yCTaHABNMBAKOTCA B COOTBETCTBYHOLLMX MECTAX BO BCEX NOAYMHEHHbIX inferior-
npoLeccax.

ms thaiina B onmcaHnm TOUKM 0CTaHOBa WCMO/b3yeTCsl B KauecTBe LWabioHa NyTu K UCXO4HbIM doaitnam.
TOuKM OCTaHOBa MOTYT YCTAHABMMBATLCA BO BCTPOEHHbIX (DYHKLIMSIX.
Mpu co3gaHnm aK3eMn/isipa WaboHa napameTpbl A06aBNSIOTCS cpasy.

Red Hat Enterprise Linux 7.0 npegocTtaBnseT HOBbI nakeT gdb-doc ¢ pykosoactBamu GDB B popmaTax
PDF, HTML u info. B npeabiayLymx Bbinyckax pykoBoacTBo GDB 6b110 BKAKOYEHO B OCHOBHOM RPM.

12.4. KOHTpO/1Ib NPON3BOAUTE/IbLHOCTU

B Red Hat Enterprise Linux 7.0 6b1511 0GHOB/EHbI CAeAyOWMe MHCTPYMEHTbI KOHTPOS
npoussoautensHocTu: oprofile, papi n elfutils.

Momumo atoro, Red Hat Enterprise Linux 7.0 nogaepxusaet:
Performance Co-Pilot;

SystemTap ¢ noaaepXxkon MHCTpymeHTapusa Dyninst, KOTOPbIA MOHOCTLIO BbINO/IHAETCH B
HenpuBUAErMpoBaHHOM NPOCTPAHCTBE NOsb30BaTesis, Y aPPEeKTUBHbLIA aHaNn3 Java-npunoxeHunii (Ha
ocHoBe Byteman);

Valgrind gns annapaTHO TpaH3akUWMOHHOM NamMATU 1 yay4lleHHoe MOAEeMpoBaHne BEKTOPHbIX
WNHCTPYKLNIA.

12.4.1. Performance Co-Pilot
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Performance Co-Pilot (PCP) npegnaraet Habop MHCTPYMEHTOB, CMYX6 1 6MbANOTEK AN céopa 1 aHanmsa
CTATUCTUKM NPON3BOAMTENBHOCTM CUCTEMBI. Ero obnerueHHas, pacnpegenieHHas apxuTekTypa onTumanbHO
noaxoauT Ansi aHasm3a KOMM/IEKCHbIX CUCTEM.

MeTpuka MoxeT 6bITb go6aBneHa ¢ nomoulpto Python, Perl, C++ 1 C. YTuUnuTbl aHanu3a moryT
ncnonb3oatb APl knneHTtos ( Python, C++, C) Hanpsimyto, a BE6-NPUA0XKEHNS NOAyYatoT AOCTYN K AaHHbIM
Nnpon3BOANTENTIBHOCTU C ncnosb3oBaHnem JSON.

3a ganbHeiwen nHgopmaunein obpaTMTeChb K CNpaBOYHbIM CTpaHuuam pcp v pcp-libs-devel. MakeT pcp-doc
BK/IlOUAET [IBe 6ecnnaTHble KHUMM OCHOBHOTO MPOoeKTa.

12.4.2. SystemTap

Red Hat Enterprise Linux 7.0 npegoctasnsieT 06HOBNEHHYO Bepcuio systemtap 2.4. OCHOBHblE U3MEHEHUS
BK/TH0HAKOT BO3MOXHOCThb BbINOSIHEHUSA CLieHapWeB B MPOCTPAHCTBE NoJsib3oBatesisl, 6onee ahppekTnBHbIN
aHanu3 Java, NpoBepPKY BUPTYasibHbIX MaLUVH, YAy4lleHHble coobLLeHnsa 06 owmnbkax v Lenblid psag apyrux
[onosiHeHWiA. Hanbonee 3aMeTHbIE M3MEHEHWSI NEPEUUCTIEHbI HUXE.

SystemTap B COBOKYMHOCTU ¢ 6ubnoTekoii dyninst paspeluaeT BbIGOPOYHO MCNOMHATL CLLEHApUK B
NpOCTPaHCTBE Nosib3oBaTtesis 6e3 He06X0AUMOCTH NOYYEHNST [OCTYNa root. MNepexos B 3TOT PEXUM
OCYLLECTB/ISIETCA C MOMOLUbI0 stap --dyninst, nocne yero 6yayT AOCTYNHbI TO/IbKO onepauum u
NPOBEPKM COOCTBEHHbIX NPOLECCOB Mo/Ib30BaTeNs. TOT PEXMM He COBMECTUM C NporpaMmamu,
reHepupyLUMN UCKoYeHNsT C++.

byteman npegnaraeT HOBbI cnoco6 Aob6aBeHNs MPOBEPOK B NpUoXeHns Java. HoBble npoBepku
SystemTap ( java("com.app").class("class_name") .method("name(signature)").*)
NpoBepsAOT OTAeNbHbIE METOAbl NPOrpPaMMbl Ha BXOAE U BbIXOAe.

SystemTap paspeluaeT yaaneHHblii 3anyck aksemnnaspos KVM nog ynpasneHnem libvirt ¢
aBTOMAaTMYECKMM NEPEHOCOM CLeHapneB SystemTap B BUPTYa/IbHYO CUCTEMY Yepes 6e3onacHoe
coefvHeHue virtio-serial. HoBas cnyx6a B rocTeBoil cucteme 3arpysuT cLeHapun 1 nepegact
pe3ynbTaTbl BbINOSHEHNUST XOCTY. HageXHOCTb Takoro B3aMMOAENCTBUSA HAMHOrO Bbile SSH n He
TpebyeT IP-coeguHEHUsT MexAay roCTEBOI CUCTEMOW M XOCTOM. [151 NPOBEPKM 3TOMN (DYHKLMMN BbINOSTHUTE
KOMaHay:

stap --remote=libvirt://MyVirtualMachine

[narHoctuueckne coobLleHns SystemTap Takke NoABEPINNCE HEKOTOPbIM U3MEHEHUSIM:

MHorve coobLieHnst 06 oLIMBKax TeNepb COAEPXAT NEPEKPECTHLIE CCbISIKU HA CMPaBOYHbIE
CTPaHWLpI, IAe MOXHO 03HAKOMUTLCS C ONUCAHWEM OLLIMOKM U METOAAMU €€ KOPPEKLNN.

Ecnun nony4yeHHbI cueHaprem BBeLEHHbI TEKCT coaepXuT opdorpadnyeckue ownobkn, yaet
npeanoXeHo BbiOpaTb ApPYrol BapuaHT 13 cnucka 3ameH. OYHKLMN 3aMeHbl UCNONb3YIOTCH B PasHbIX
KOHTEKCTax, rae CyLlecTBYyeT pUCK orneyaTok B npouecce BBOAA TEKCTa, — B MMEHaxX NpoBepsieMbIX
PYHKUWIA, NnepeMeHHbIX, dhainax n T.n.

YnyuweHa achhekTMBHOCTb UCK/OUEHNA Ay61MKaToB B NpoLecce ANarHOCTUKN.

KopoBoe BblgeneHune usetom ANSI o6ieryaeT UteHne COOBLLEHNIA.

12.4.3. Valgrind
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Red Hat Enterprise Linux 7.0 npegoctasniseT 0OHOBNEHHbIN BapuaHT MHAPACTPYKTYPbl NPOnIMpoBaHus
Valgrind, koTopbIii ocHoBaH Ha Bepcum Valgrind 3.9.0 1 BkI0YaeT MHOXECTBO (PYHKLMIA ois

Red Hat Enterprise Linux 6 n Red Hat Developer Toolset 2.0, koTopble M3Ha4YaslbHO ObINN pas3paboTaHbl Ha
6a3e Valgrind 3.8.1.

Hwxe nepeuncneHsl 0OCHOBHbIe xapaktepuctukn Valgrind B Red Hat Enterprise Linux 7.0.
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Mopaepxka MHCTPYKUMIA 06paboTKM AECATUYHBIX YMCEN C NSaBaloLLEen TOUKOM Ha y3nax IBM System z.
Mopaepxka NHCTpykumii ans IBM POWERS (Power ISA 2.07).
Mopaepxka NHCTPyKumMiA ans Intel AVX2 (Tonbko 64-6u1T).

BasoBasi nogaepxka pacwmpenuii Intel TSX (Transactional Synchronization Extension), Bkntouass RTM
(Restricted Transactional Memory) n HLE (Hardware Lock Elision).

BasoBasi nogaepxka annapaTHON TpaH3akUMOHHOK namsaTh Ha IBM PowerPC.

CTaHaapTHbI pa3mep Kalla TpaHCASaUMM yBenmueH Ao 16 ceKTopoB Ans obneryeHms paboTbl ¢
6ONbLUNMUN NPUMOXKEHMAMU. AHA/IOTMYHO, YNC/IO COMOCTAaB/IIEMbIX CETMEHTOB NaMsTH, KOTOPbIE MOXHO
OTC/MexmBaTh, BO3poc/io B 6 pa3. MakcMMasibHOe YMC/I0 CEKTOPOB onpeaenseTcs hnarom - - num-
transtab-sectors.

Valgrind 60/bLUe He co3faeT BpeMeHHOe COOTBETCTBME /151 06BbEKTOB C Liesibio UX YTeHUs. BMecTo
3TOro YTEeHMe ocyLlecTBnseTcs yepes bydep hmkcmpoBaHHOro pasmepa. Bo nsbexaHune Bcnieckos
Harpysku Ha BUpTyasibHyto namaTe Valgrind nonyyaeTt gaHHble 0TNaAKkM U3 06LLMX 06BEKTOB 60/1bLLOM0
pa3mepa.

MapameTp -V BK/IHOYAET B BbIBO/ CMNCOK NOAAB/IEHHBIX 3an1ceid, BKNoYas MMeHa haiifioB n Homepa
CTPOK.

HoBblli donar --sigill-diagnostics KOHTPOAMPYET BbIBOA, AMArHOCTUYECKNX COOBLLEHMI 0 HeyaaYve
npv MHTepnpeTauum NHCTPYKLMA komnmnsaTopom JIT (Just In Time). 3To HMKaK He Ccka3biBaeTcs Ha
nepegadve curdana SIGILL npnnoxeHuto.

O6HoBNneHns Memcheck BkoyaloT:

YnyuyuweHHasi 06paboTka BEKTOPU3MPOBAHHOMO KOAA, YTO 3HAUMTESIbHO COKpaLLAET YMC/I0 NTOXKHbIX
coobLeHnii 06 owwmnbkax. 3a aTo oTBevaeT hnar - -partial-loads-ok=yes.

YnyuleHHbI KOHTPOsIb yTeuek naMaTu. Tenepb MOXHO BblIOpaTh, kakne Tunbl ytedek (definite,
indirect, possible, reachable) 6yayT nHTepnpeTnpoBaTbCs Kak OLNGKKN, KOTOPbIE A0/MKHbI ObITh
noaassieHsbl. 1N 31Ol Lenv npegHasHadyeHbl napameTpsl - -show-leak-kinds=tuni, Tun2, .., -
-errors-for-leak-kinds=tuni, Tun2, .. n gonosnHutensHasa ctpoka match-leak-kinds: B
(haiinie nogasneHus.

Onpepnenenuns, cogepxaline sbipaxeHne match-leak-kinds:, agnsawTcs 3HauMTeNLHO 60nee
TOYHbIMY MO CPaBHEHMIO ¢ HOPMATOM, UCNOJIb3YEMbIM B MpeablayLux Bbimyckax. UToObl BEPHYTLCS K
npeaplaywemy cdopmaTty, yaanmrte 3Ty CTPOKY.

Bnarogaps ynydlleHHO 3BPUCTUKE YAasioCb YMEHbLUNTL OTYETbl possible leak. JocTynHo Tpu
3BPUCTUYECKMX aniropuTMa, NoOMOorarLmx HanTn eNCTBYOWME BHYTPEHHME yKka3aTenu Ha std::string,
Ha MaccuBbl New[], AN KOTOPbIX onpeaesneHbl AECTPYKTOPbI, @ TaKKe Ha Apyrne BHyTPEHHNE
ykazaTtenu BHyTpu 06bekToB C++, NCNOSb3YIOLWNX MHOXECTBEHHOE HacnegoBaHue. nsa aTon uenum
npegHasHa4vyeH napameTp - -leak-check-heuristics=heuril, heur2, .. ..
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- -keep-stacktraces oTBeuaeT 3a xpaHeHne TPaCCMPOBKY CTeka Npu BblgeNeHnn
0CBOOOXAEHMN 60OKOB NAMATU Kyyn. ITO NoMoraeT reHepnpoBathb 6osee TouHble coobLleHns 06
OLLUMBKax MCcnosb30BaHWA ykasartesiei nocsie 0CBOOOXAEHUS 1N COoKpallaeT noTpebneHe pecypcos
camum Valgrind BcrefcTBue yMmeHbLUeHUss o06bema obpadaTbiBaeMbIX faHHbIX.

MapameTp -V BK/IOYAET B BbIBO/, CNMCOK NOAAB/EHHbIX yTeuek, BKNYas Y4c/o NogaBeHHbIX
6/10K0OB 1 pa3mep B HbaiTax B Xo4e NOCNeAHEr0 NOUCKA YTEUKN.

WHuTerpaums Valgrind c cepsepom GDB 6bln1a 3HaunTesIbHO ynydlleHa 61arogaps HOBbIM KOMaHAaM:
v.info open_fds Bo3BpallaeT CIMCOK OTKPbITbIX DanN0BbIX 4ECKPUNTOPOB.
v.info execontext Bo3BpallaeT AaHHblE OT/1AKM CTeka, koTopble noayyaeT Valgrind.

v.do expensive_sanity_check_general BbinonHseT 4ONONHUTE bHbIE MPOBEPKM
COr/1lacoBaHHOCTW.

12.5. A3bIKU nporpamMmmMmupoBaHus

Ruby 2.0.0

Red Hat Enterprise Linux 7.0 nogaepxusaeT Ruby 2.0.0. Hanbonee 3HaunTenbHbIE OT/INUNSA 3TO BEPCUM OT
1.8.7 B Red Hat Enterprise Linux 6 BkntoyatoT:

Hosbiin uHTepnpetatop YARV (Yet Another Ruby VM) cylecTBEHHO COKpallaeT BpeMsi 3arpy3ku,
OCOOEHHO MPUIOXEHNIA C OBLLMPHON (hainNoBOol CTPYKTYPOIA.

HoBebIli anropntm c6opkn mycopa Lazy Sweep.
Mopaepxka WndpoBaHns CTPOK.

Mopaepxka BCTPOEHHbIX MOTOKOB BMECTO 3esieHbIx (green threads).

Python 2.7.5

Red Hat Enterprise Linux 7.0 Bk1o4aeT nocnegHiow sepcuto Python 2.7.5, kotopas coBmectuma ¢ Python 3
N XapakTepusyeTcsi cneayoLumm:

yNnopsifoY€eHHbI CroBapb;
ObICTPLI MOAY/Tb BBOAA-BbLIBOAA;
Habop C/oBapHbIX ONpeaeneHuii;

Moayb sysconfig.

Java 7 n JDK

Red Hat Enterprise Linux Bknto4aeT B CBOI cocTaB komnnekt OpenJDK7 n Java 7. MakeTbl Java 7 (java-
1.7.0-openjdk, java-1.7.0-oracle, java-1.7.0-ibm) gonyckaT napannefnibHyt yCTaHOBKY HECKOJIbKMX BEPCUA
O[HOro nakerta.
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MapannenbHas ycTaHOBKa NO3BOMISET NPOTECTUPOBATh pasHble Bepcumn Komnaekta JDK v Bbibpath
Hanbonee onTUMasibHbIA. YTOOLI BbIGpaTh BEPCUID, UCMOMb3YiNTe YTUANTY alternatives.

36



naBa 13. CeTeBble BO3MOXHOCTU
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O6beaVHeHne coeguHEHUN

O6beayHeHne coeVHEHWIA NpeacTaBAsieT co60l anbTepHaTMBY arpernpoBaHmnio KaHas10B 1
XapakTepusyeTcsi NerkoCTbio ynpaBieHusi, OTNaaKu U NPoCTOTOlM HapalBaHus. MNMonb3oBaTeny oTMeTaT
60/1ee BbICOKYHO MPOM3BOANTENBHOCTL U TMOKOCTb — MMEHHO NO3TOMY PeKOMeHAyeTcsi pacCCMOTPETb
BO3MOXHOCTb Bbl6Opa 3TOr0 peLleHns A5 HOBbIX YCTaHOBOK.

NetworkManager

NetworkManager noggeprcs 3Ha4uMTeNbHbIM U3MEHEHWAM U TeNepb MOXET UCMO/Ib30BaThCs CEPBEPHbLIMU
npunoxexuamu. Tak, NetworkManager no ymonuaHuio 60nbLle He OTCEXMUBAET U3MeHeHus B (haline
KOHourypaumm, caenaHHble BHELUHUMY cpeacTBaMu. AAMUHUCTPATOP MOXET UX NPUMEHUTb C MOMOLLIbHO
KomaHabl nmcli connection reload. Vi3meHeHus, caenaHHble ¢ nomowbio nmceli unu yepes
NetworkManager D-Bus API no-npexHemy BCTynatoT B CUY HEMEASIEHHO.

Hosas ytunuta nmcli npegHasHavyeHa ans B3aumofeiicTeua nosb3oBareneil n cueHapues ¢
NetworkManager ..

chrony

Hab6op MHcTpymeHTOB chrony oTBevaeT 3a 0GHOB/IEHNE YACOB B CUCTEMAX, HE BMNUCLIBAIOLLIMXCS B TUMUYHOE
npeacTaB/IEHNE O CETEBbIX CTPYKTYPaXx C NOCTOSAHHBLIM coeguHeHneM. chrony pekomeHayeTcs 415 CUCTEM,
KOTOpbIE HACTO NEPEXOANT B aHeprocbeperaoLnii pexnMm UM BpeMeHHO OTK/II0UATCS OT CETU MO KaKUM-
6o npuuMHam. TUNMYHBLIM MPUMEPOM SIB/ISIIOTCS MOBU/IbHBIE Y BUPTYaslbHbIE CUCTEMBI.

firewalld

Red Hat Enterprise Linux 7.0 Bk/1t04aeT B CBOW cocTaB CNyxby mexceTeBoro akpaHa firewalld c
NoAAEePXKKON Tak Ha3bIBAEMbIX CETEBbIX «30H», KOTOPbIM NPUCBanUBaETCs onpeaesieHHbI YPOBEHb A0BEPUS.
Cnyx6a nogaepxunaeT napameTpsbl IPv4, IPV6, MocTbl Ethernet n npoBoanT pasnuuve Mexay TekyLumm n
NOCTOSIHHBLIMW NapamMeTpamm KoHUrypaumm. JononHUTeIbHO AOCTYNEeH UHTepdIenc 4s1a NpsiMoro
[o06aBnieHns NpaBua MeXCeTeBOro akpaHa.

DNSSEC

Habop pacwunpernii DNSSEC (Domain Name System Security Extensions) no3sonsieT knmeHTam DNS
BbINOMHATb ayTEHTMNKALMIO U NPOBEPSITL NOA/IMHHOCTL OTBETOB cepBepa nmeH DNS, Tem cambiv
MUHUMU3NPYS PUCK NOAMEHbI NPU paspeLleHnn AOMEHHbIX UMEH.

OpenLMI

Red Hat Enterprise Linux 7.0 Bk/to4aeT B CcBO cocTtaB nHdpacTpyktypy OpenLMI (Open Linux Management
Infrastructure) ans ynpasnexHus n HabnwaeHusa 3a 06opyfoBaHNeEM, onepaunuoHHbLIMU cUMcTeEMaMu U1
cUcTeMHbIMK cnyx6amu. 'naBHon yensio OpenLMI saBnsieTca ynpoweHue 3agay HacTPOMKN 1 ynpaBneHns
pabounmmn cepsepamu.

OpenLMI npegocTtaBnseT eguHbIii MHTepdenc ans ynpasneHmsa pasHbimu Bepcusamu Red Hat Enterprise
Linux, ncnonb3yeTcsa NnoBepx CyLLEeCTBYHOLNX UHCTPYMEHTOB U f06aBASET [ONO/HUTENbHBIN YPOBEHb
abecTpakumy, CKpbiBas C/IOKHYH (DYHKLMOHA/TLHOCTL OT aAMUHKUCTpaTopa.

OpenLMI npegocTtaBnseT Habop cneayroLmx KOMMOHEHTOB: yNpaB/siowme areHTsl (Mposagepsbl), KOTopble
yCTaHaB/IMBAKOTCA B KOHTPOIMPYEMOI CUCTEME; KOHTPOJIIEpP AN yNpaBieHUs areHTaMu; NPUIoXeHUs
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KNIMEHTOB U CUEHapuu, KOTopble 06pallatoTca K areHTamM npu NOMOLLM KOHTPoiepa.

OpenLMI no3sonser:
HacTpanBaTb, YyNpaBAsaTb U HabMAATb 3a paboTon YU3NYECKNX CEPBEPOB N BUPTYasSIbHbIX MaLLWH;
HacTpamBaTb, yNpaBAsaATb U HabMOAATb 3a Pab0TON NTIOKa/IbHbIX U YAANEHHbIX CUCTEM;
HacTpanBaTb, yNpaBAsaTb U HabAATb 3a paboTOoN YCTPONCTB XPaHEHUS AAaHHbIX U CETEl;

OCYLLECTB/IATb BbI30B YNPaBASAOLMX CUCTEMHBIX OYHKLNIA N3 KOMaHAHOM CTPOKK, a Takke 13 koga C,
C++, Python n Java.

MporpammHbIli areHT OpenLMI noaaepxmnBaeTcsi B KA4ecTBe npeaBapuTesibHO Bepcun, U NCNob30BaHne
PecypcoB HEKOTOPLIMM OnepaLusiMu He ONTUMU3MPOBAHO.

SR-IOV wu glcnic

[paliBep qlcnic Tenepb nogaepxuBaeT npeaBapuUTesbHbI BapnaHT TeXHONOrnM BupTyanunsaumm SR-I0V
(Single Root I/O virtualization). 3Ta dhyHKUMOHA/ILHOCTE NpeAocTaBnseTcsa Ha yposHe QLogic, NoaToMy
OT3bIBbl Y NPeANOXeHNss MOXHO 0TNpaBnATb Red Hat n QLogic. OcTanibHble dhyHKUUK glcnic No-npexHemy
NOSIHOCTLI0 NOAAEPXKMBAIOTCS.

FreeRADIUS 3.0.1

Red Hat Enterprise Linux 7.0 npegocTtaBnsieT o6HoBNeHHy0 Bepcuto FreeRADIUS 3.0.1, OCHOBHbIE OT/IMUNSA
KOTOPOW COCTaB/IAIOT:

RadSec — npoTokon ang nepegaumn gatarpamm RADIUS no TCP u TLS.
Mopaepxka Yubikey.

Co3spgaHune nynoB coeguHeHnin. Cepeep radiusd gonyckaeT NnogxknNOUYEHME K pa3HbiM nogcuctemam
(SQL, LDAP u 1.n.). Mopo6Has rpynnupoBKa CoeANHEHUI cokpallaeT TpeboBaHMs K pecypcam u
3HAUUTE/IbHO MOBbLIWAET MNPOMYCKHYH CMOCOGHOCTb.

YnyulleHHbI CUHTaKCUC A3bIKa KoOHhurypaummu cepsepa unlang.
YnydweHHas nogaepxka aTpuoyTos calita u Npom3BoanTesns.
YnydweHHas oTnagka ¢ noAcBeTKOW KOH(P/IMKTOB B BbIBOJE.
"eHepauna nosyek SNMP.

YnydweHHasa nogaepxka WIMAX.

Mopaepxkka EAP-PWD.

Trusted Network Connect

Apxutektypa TNC (Trusted Network Connect) npegoctaBnsietca B Red Hat Enterprise Linux 7.0 B kauecTBe
npeasaputensHoi Bepcun. TNC ncnonb3yeTcs B KOMOUHALNY C CYLLECTBYOLLMMU peLleHnaMU ynpaBieHus
ceTeBbIM AOCTYNOM — TakuMuy Kak TLS, 802.1x n IPSec — ansa nHterpaumm cneymdukaLlmii npoBepku
LeNOCTHOCTN KOHEYHOM TOUYKW. ITO nogpasymMeBaeT c60p cBeAEeHUn 0 KOHUrypaLmm onepaLMoHHOM
CUCTEMbI, YCTAHOB/IEHHbIX NakeTax u T.M., U hopMUpoBaHnn Kputepmes LienoctHocTu. TNC nposepsieT
COOTBETCTBUE MOSYYEHHbIX AaHHbIX YCOBUAM 0OCTYNa K CETU.
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KOHTponbHbIe rpynnbl
Red Hat Enterprise Linux 7.0 no3BonsieT pabotaTb C KOHTPO/IbHLIMM Fpynnamu, KOTopble NPeacTaBIAoT
co60ii Habopbl 3a4aHNi, OpPraHM30BaHHbIX TakUM 06pa3oM A5t 06/1erYeHnst B3aMMoEeCTBUSE U KOHTPO/IS

MCNO/Ib30BaHNS CUCTEMHbIX PECYPCOB. YNpaB/ieHne KOHTPObHbIMM rpynnamu B Red Hat Enterprise Linux
7.0 oCyLLecTBASETCS C MOMOLLbIO KOMaHz systemd.
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NnaBa 15. AyteHTudpmukauma n pyHKUMoHaibHast COBMeCTUMOCTb

HoBas peannsauus oTHOWEHUA aoBepus

HaunHas ¢ Red Hat Enterprise Linux 5.9 n Red Hat Enterprise Linux 6.3, gonyckaeTcs ncnosi.3oBaHue
naeHTudmkaTopos nosib3osateneit u rpynn n3 Active Directory BmecTo SID (Security Identifier). 3T1o
OTHOLLEHWe JoBepus A0CTYNHO, ecnin B Active Directory onpegeneHsl aTpnbyTel POSIX.

Mopaynb slapi-nis

Red Hat Enterprise Linux 7.0 Bk/toyaeT 06HOBEHHbI MOAY/b cepBepa kaTanoroB slapi-nis, koTopbli
oTBeYaeT 3a aBTopusauuio nonb3oBartenel Active Directory cTapbiMy BEPCUAMU KMEHTOB. TN YHKUUN
npeacTaB/ieHbl B BUAE NpeasapuTesibHOM BEpCUn.

Pe3epBHOe KonupoBaHue U BocctaHoB/ieHue IPA

MexaHn3M pe3epBUpoOBaHUS 1 BOCCTAHOBEHMS AaHHbIX Ans IPA npeacTtasneH B Red Hat Enterprise Linux
7.0 B KauecTBe npeABapuUTesibHOrO BbiMyCKa.

Samba 4.1.0

OG6HOB/EHHbIE NakeTbl samba BKNHOYAOT P U3MEHEHWUI U AONOSTHEHWIA, HaMbo1ee 3Ha4YUTE NbHbIM U3
KOTOpbIX SABASIETCA Noagepkka npotokosa SMB3.

SMB3 paspeluaeT 3almdpoBaHHOe NoAKNIYeEHNE K cepBepam Samba n Windows, noggepxvusatoLLmm
SMB3. JononHutensHo Samba 4.1.0 gonyckaeT BbINO/HEHME Onepaumii KONMPoBaHKsl Ha CTOPOHE cepBepa.
KnneHTbl, ucnonb3ayowme atn PyHKUMN, 3amMeTAT CyLLECTBEHHbIN POCT CKOPOCTU KONMpoBaHnA chalinos.

MpepynpexaeHue

OG6HOB/IEHHbIE NakeTbl Samba 60/IbLUEe HE NCMOMb3YHT HEKOTOPLIE NapamMmeTpbl KOHUIYpauun, B TOM
yucne security = share v security = server. Be6-ytunuta koHpurypaumm SWAT 6bina
yaaneHa. Noapo6Hyo MHOPMaLUio MOXHO HaTX B MPUMEYaHMsIX:

Mpwn 3anycke HoBol Bepcun smbd Bbl 3ameTuTe, UTO HEekoTopble hannbl tdb 6611 06HOBAEHDI.
OTKaT K NpeaplayLmMm BEPCUAM BO3MOXEH TOTbKO MPU HA/INYMMK UX PE3EPBHbIX KOMWIA.

3a ganbHeiwen nHgopmaunein obpaTMTeChb K NpMMeYaHusam K Bbinyckam Samba 4.0 n 4.1.

MpoBaiigepbl sudo AD u LDAP
Mpogaiigep AD ncnonb3yeTtcs Ans noaknatoueHus Kk cepsepy Active Directory. B Red Hat Enterprise Linux 7.0

[obaBneHa akcnepMMeHTasibHas nogaepxka nposangepa sudo AD B kom6umHaumm ¢ LDAP. UTo6bl BKAKOYMTL
3Ty BO3MOXHOCTb, A06aBbTe napameTp sudo_provider=ad B cekymnto gomeHa B sssd.conf.
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https://www.samba.org/samba/history/samba-4.0.0.html
https://www.samba.org/samba/history/samba-4.1.0.html

naBa 16. besonacHoCTb

FnaBa 16. be3onacHOCTb

OpenSSH U chroot

Monb3oBaTenu Linux conoctaBnaTcs nosb3oBaTensam SELinux B cOOTBETCTBMM C NpaBu/iaMy NONMUTUKN
SELinux. Mo ymonuaHuio BeibnpaeTcs unconfined_u.

B Red Hat Enterprise Linux 7 napameTp ChrootDirectory MOXeT NCN0/1b30BaTbCs HEOrPAHUYEHHbIMU
nonb3oBaTensiMn 6e3 Kakmx-1mbo orpaHMyYeHunin, a Anst orpaHnMYeHHbIX Nonb3oBaTenei ( Takmux Kak staff _u,
user_u u guest_u) Hago 6yaeTt ycTaHOBUTbL NepeMeHHyto selinuxuser_use_ssh_chroot. 414
obecneyeHnss Heob6XxoANMMOro YpOBHS 3allnThl NpK ycTaHoBKe napameTpa ChrootDirectory

pekomeHayeTcsa Ncnonb3oBaTh N0b30BaTEN1A guest_u Ansa Bcex nonb3oBatesnieli C U3SMEHEHHbIM KOPHEBbLIM
KaTasiorom.

Heckonbko MeToA0B ayTeHTUMKauumn

Red Hat Enterprise Linux 7.0 gonyckaeT UCMO/Ib30BaHNE HECKO/MbKMX METOA0B ayTeHTUdmKauum
coeanHeHnin SSH 2. ins aton uenu cnyxut napameTp AuthenticationMethods, koTopsiii cogepxut
CMMCOK MeTOo0B Yepe3 3anaTyto. 18 ycnewHol ayTeHTudmkaumm HeobxoammMo, UToObl BCe NepeyncrieHHble
MeToAb! ObI/IM 3aBepLUeHbI ycnellHo. Hanpumep, 3To N03BONSET ayTeHTUMLUMPOBAaTbL NOb30BaTeNs ¢
MOMOLLLbI0 OTKPLITOro Kntova nnn GSSAPI, a 3aTeM 3anpocuTb BBOA, Naposis.

GSS Proxy

GSS Proxy BbINOHAET posib NOCPeAHMKa Npu ycTaHoBKe KoHTekcTa GSS API Kerberos ot umenn apyrux
NPUIOXKEHNA. ITO 3HAUUTESTLHO YCUIMBAET 6€30MacHOCTb, OCOOEHHO B CUTYyaUUsIX, KOrga HECKObKO
npoueccoB obpaulatoTca K ogHomy doaniny keytab, Tak Kak B NPOTUBHOM C/lyyae ycnellHas ataka Ha oAuH
NpoLLecc yBeNNYMT PUCK NoAAE KN APYTUX NPOLLECCOB.

NSS

MakeTbl nss 06HOBNEHLI A0 Bepcun 3.15.2. Moanucu, ncnonbaytowme anroputmbl MD2 (Message-Digest),
MD4 n MD5, 6onblue He 6yayT npuHumaTbesa npoTtokosiom OCSP (Online Certificate Status Protocol) u
cnmckamu oTo3BaHHbIX cepTudmkaToB (CRL, Certificate Revocation List).

C o6HoBneHuem TLS go sBepcun 1.2 6bina gobasneHa nogaepxka wngposaHms AES-GCM (Advanced
Encryption Standard Galois Counter Mode) B cooTBeTcTBUMM CO cTaHgapTamm RFC 5288 n RFC 5289.
MoaaepXXmMBatoTCS PEXUMbI:

TLS_ECDHE_ECDSA_ WITH_AES_128 GCM_SHA256
TLS_ECDHE_RSA WITH_AES_128 GCM_SHA256
TLS_DHE_RSA_WITH_AES 128 _GCM_SHA256

TLS_RSA_WITH_AES_128 GCM_SHA256

SCAP Workbench

MpepBapuTenbHbiii Bbinyck SCAP Workbench npegoctasnset rpadpuueckuii nHTepdelic 4ns npoBepok
SCAP.

JanbHeiLLyo MHOPMALMIO MOXHO HaliTV Ha CTPaHULIE NPOeKTa:
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https://fedorahosted.org/scap-workbench/
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Mogynb OSCAP gnsa Anaconda
Red Hat Enterprise Linux 7.0 Bk/o4aeT npeaBaputensHyto sepcuto mogynss OSCAP ans Anaconda. 310t

MOAyNb MHTErpupyeT yTuantbl OpenScap B NPOLECC YCTaHOBKM, TEM CaMbIM yunTbiBas TpeboBaHua SCAP
yXXe Ha CTagun YyCTaHOBKWN HOBOW CUCTEMBI.
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Mnaea 17. YnpaBneHue nognuckamm

MnaBa 17. YnpaBneHve noagnmckamu

Cnyx6bl ynpasneHusa nognuckamu Red Hat nomoratot nogaepxusats Red Hat Enterprise Linux 7.0 B
06HOB/IEHHOM U Pab0oTOCMOCOOHOM COCTOAHUN. O3HAKOMUTLCS C MHCTPYKUUSAMW MO perncTpaumm cuctem

MoNHOMOUMS HA OCHOBE CepTU(UKaTOB

Bblgenenue nonHomounii cuctemam Red Hat Enterprise Linux 7.0 ocywecTBAsieTCA ¢ NOMOLLbHO
subscription-manager. NonHOMO4YMA CyLLEeCTBYIOLWMX Nosb3oBaTeneil Satellite no-npexHemy
nogaepXmBaroTcs ¢ Luenbio obneryeHns nepexoga ¢ Red Hat Enterprise Linux 5 n 6. Moggepxka
pernctpaumm cuctem B pexxume Red Hat Network Classic ¢ nomoubsto rhn_register v rhnreg_ks B

Red Hat Enterprise Linux 7.0 6yaeT npekpalleHa. 3TW YTUIUTbI MO3BO/ISIIOT 3aperMcTpupoBaTb CUCTEMY
TonbKO Ha Red Hat Satellite 1 Red Hat Proxy 5.6.
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https://access.redhat.com/site/articles/433903
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FnaBa 18. PaGouee oKpyXeHune

18.1. GNOME 3

Red Hat Enterprise Linux 7.0 Bk/o4aeT B cBOi cocTtaB okpyxeHne GNOME 3. OkpyxeHne paboyero ctona
GNOME Shell 3HaunTensHo oTnnyaetca oT GNOME2: Tak, Hanpumep, GNOME Shell cogepxuT HoByto
BEPXHIOKO NaHes b COCTOSIHMA C YacamMy U BbiNnagatowmMmM CUCTEMHbIM MEHHO.

B Red Hat Enterprise Linux 7.0 o60no4yka GNOME Shell ucnons3syet knaccmyeckuii CTuib 0hopMaeHUs
GNOME, rge B HWXKHEN YacTu 3KpaHa pa3meLLeH CMCOK OKOH 1 cTaHAapTHbIe MeHto MpunoxeHuna v
MecTa.

3a gononHuTenbHon nHdopmauyunen obpatutecs k cnpaske GNOME. 151 3TOro HaxmuTe Knasuy Super
(Windows), 4To6bl OTKpPbITL MEHIO 0630pa, BBeauTe komaHay help n HaxmuTe Enter.

GTK+ 3

GNOME 3 ucnonb3yet 6ubnnoteky GTK+ 3, kotopas B Red Hat Enterprise Linux 7.0 moxeT
yCTaHaB/MBaTbCs napannensHo ¢ GTK+ 2. OYHKLMOHaIbHOCTb CYLLECTBYIOLLMX NpunoxeHni GTK+ 2 B
GNOME 3 He nocTtpagaer.

GNOME Boxes

[ns paboTbl C BUPTYyasIbHbIMU OKPYXXEHMAMU U yaaneHHbiMy cuctemammn Red Hat Enterprise Linux 7.0
npegoctasnget nporpammy GNOME Boxes. C ee NOMOLLbI0 MOXXHO NPOBOANTL TECTUPOBaHME
onepauynoHHbIX CUCTEM W NPUMIOXEHUI C MUHMMaIbHOW HaCTPOWKOIA.

18.2. KDE

B Red Hat Enterprise Linux 7.0 npegnaraetcsa paboyas cpega KDE Plasma 4.10 n nocnegHss sepcus
nnarcopmbl KDE. MNogpo6bHyo nHGopMaLmio MOXHO HalTU Ha cTpaHuLe

KScreen

YnpaeneHue akpaHamu B KDE 3HauMTeNbHO 06nerdyaeTcs 3a cyeT ncnosb3oBaHusa KScreen — HOBOro
MeHemKepa MHOrOMOHUTOPHLIX KOHGurypauuii. B yactHocTn, KScreen no3sonseTt co3gasatb Npodnsiun
KOHoUrypaumm MOHUTOPOB, aBTOMATMYECKM MX COXPaHATb U BOCCTaHaB/MBaTh. JanbHelwyo nHgopmauuio
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https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Desktop_Migration_and_Administration_Guide/index.html
http://www.kde.org/announcements/4.10/
http://community.kde.org/Solid/Projects/ScreenManagement

FnaBa 19. Be6-cnyXxobl

FnaBa 19. Be6-CcnyXobl

Apache HTTP 2.4

Red Hat Enterprise Linux 7.0 BkitoyaeT B cBoi coctaB Apache HTTP 2.4 (httpd). OCHOBHble
XapakTepuUCTUKN:

y/nyullieHa 06paboTka aCUHXPOHHBIX 3aMPOCOB M NPOV3BOANTENBLHOCTL MOayNsa «Events»;
BCTpoeHHasi noaaepxka FastCGl B moaynie mod_proxy;

noaaepXka BCTPOEHHbIX cLueHapues Lua.

3a pganbHeiwen nHgopmaumein o httpd 2.4 obpatutech K cTatbe

MariaDB 5.5

MariaDB — oTBeTBneHve MySQL, pa3pabarbiBaemoe co06LLEeCTBOM 1 UCMO/Ib3yeEMOe B

Red Hat Enterprise Linux 7.0 no ymonyaHuio. MariaDB coxpaHsieT nonHyto comectumocTts APl n ABI ¢
MySQL v BKNoYaeT [ONOHUTESbHbIE (PYHKLMK: NOACUCTEMbI XpaHeHUs AaHHbIX Aria n XtraDB ¢
YYULWEHHOW MPOU3BOAUTENBLHOCTLIO, HEGIOKUPYIOLLYIO 6UGNnoTeky API KNneHTa, yay4lleHHble
nepemMeHHble COCTOSAHUA cepBepa U JONO/THUTE IbHbIE BO3MOXHOCTU pennkauun.

PostgreSQL 9.2

PostgreSQL — 06beKTHO-pensLmMoHHas cuctema ynpasneHus 6asamm gaHHsix (CYBL). MakeTbl postgresql
NpefoCcTaBAT NporpamMmmbl KaMeHTa n 6ubnnoTekn Ansa foctyna Kk cepsepy 6a3 gaHHbIx PostgreSQL.

Red Hat Enterprise Linux 7.0 BkioyaeT B cBOW cocTtaB PostgreSQL 9.2. MoAHbIA CNNCOK GOYHKLNIA,
MCnpaB/ieHniA U YCNIOBUIN COBMECTUMOCTHM € Bepcuein 8.4 B Red Hat Enterprise Linux 6 MOXHO HaliTh 34€ech:
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http://httpd.apache.org/docs/2.4/new_features_2_4.html
http://httpd.apache.org/docs/2.4/upgrading.html
https://mariadb.com/kb/en/what-is-mariadb-55/
http://www.postgresql.org/docs/9.2/static/release-9-0.html
http://www.postgresql.org/docs/9.2/static/release-9-1.html
http://www.postgresql.org/docs/9.2/static/release-9-2.html
http://wiki.postgresql.org/wiki/What's_new_in_PostgreSQL_9.0
http://wiki.postgresql.org/wiki/What's_new_in_PostgreSQL_9.1
http://wiki.postgresql.org/wiki/What's_new_in_PostgreSQL_9.2
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MnaBa 20. JlokymMmeHTaLusA

KomnnekTt gokymeHtauun Red Hat Enterprise Linux 7.0 Bk/tO4YaeT HECKO/IbKO KaTeropuii:
[ okymeHTaumsa Bbinycka
YcTaHoBKa 1 pa3BepTbiBaHue
BesonacHocTb
VIHCTPYMEHTbLI 1 NPOM3BOAUTENIBHOCTb
KnacTtepusauus

BupTtyanusauus

20.1. JoKkymeHTaLuua BbiNycKa

MpumeyaHus K BbINYCKY

Enterprise Linux 7.

Murpauusa u agMUHUCTPUPOBaHME OKPYXEHNA pabouero ctona

Murpaumn, passepTbiBaHUI0 1 agmuHncTpuposaHmio GNOME3 B Red Hat Enterprise Linux 7.

20.2. YcTaHOBKa U pa3BepTbiBaHue

PykoBoACTBO NO yCTaHOBKe

PaccmaTpuBatoTcs pasHble cnocobbl yctaHoBku — vepe3 VNC, PXE, a Takke aBTomaTu3saums yCTaHOBKM.
JOonoNHUTENbHO Bbl NO3HAKOMUTECH C 3aavyamMu HaCTPOWKM TO/IbKO YTO YCTAHOB/IEHHbIX CUCTEM.

PykoBOACTBO CUCTEMHOIO agMUHUCTpaTopa

agmMuHucTpupoBaHusa Red Hat Enterprise Linux 7.

CnpaBo4YHOe PYKOBOACTBO agMUHUCTpaTopa
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https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/7.0_Release_Notes/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/7.0_Technical_Notes/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Migration_Planning_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Desktop_Migration_and_Administration_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Installation_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/System_Administrators_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/System_Administrators_Reference_Guide/index.html

Mnaea 20. lokymeHTauusa

PykoBoACTBO No ynpaB/ieHUI0 HAKONMUTENISIMUY

ycTpolictBamn xpaHeHus B Red Hat Enterprise Linux 7. 9TO pyKOBOACTBO NpeAHas3HauyeHo A/1si CUCTEMHbIX
aIMMHUCTpAaTOpPOB, 3HakoMbIX ¢ Red Hat Enterprise Linux nnn Fedora.

GFS2

cuctembl Red Hat GFS2 B Red Hat Enterprise Linux 7.

AgMuHucTpupoBaHue LVM

ycTpolictBamn xpaHeHus B Red Hat Enterprise Linux 7. 9TO pyKOBOACTBO NpeAHasHa4yeHo A/1si CUCTEMHbIX
aIMMHUCTpAaTOpPOB, 3HakoMbIX ¢ Red Hat Enterprise Linux nnn Fedora.

PykoBogctBo Kdump

kdump B Red Hat Enterprise Linux 7.

20.3. Be3sonacHocCTb

PykoBoAcCTBO No 6e30nacHOCTU

OT NOKaJ/1bHOTIO N yAUTEHHOIO BTOPXXEHUA.
PykoBogctBo SELinux

20.4. IHCTPYMEHTbI U NPON3BOAUTE/IbLHOCTb

YnpaBneHue CUCTEMHbIMU pecypcamu

Hat Enterprise Linux 6.

YnpaBnieHue aHepronoTpe6eHnem

SHeprun cucteMHbIMn kKoMnoHeHTamu B Red Hat Enterprise Linux 7.

OI1TI/IMI/I3aLI.I/Iﬂ npomn3BoaunTEsIbHOCTHU

noacuctem B Red Hat Enterprise Linux 7.
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https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Storage_Administration_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Global_File_System_2/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Storage_Administration_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Kernel_Crash_Dump_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Security_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/SELinux_Users_and_Administrators_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Resource_Management_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Power_Management_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Performance_Tuning_Guide/index.html
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PykoBoacTBO pa3paboTunka

Hat Enterprise Linux 7 ngeanbHbIM peLleHnem s paspaboTky NPUIoXKeHWIA.

PykoBoACTBO HauMHaloLwero nosib3osarena SystemTap

3a nogcuctemamu Red Hat Enterprise Linux ¢ nomouibto SystemTap.
CnpaBo4YHUK SystemTap
20.5. Knactepbl 1 BbICOKOAOCTYMHbIE pelleHns

ALQMUHUCTPMPOBaHNE BbICOKOAOCTYMHbIX pewweHunii

ynpasneHus komnnektoM High Availability B Red Hat Enterprise Linux 7.

0O630p BbICOKOAOCTYNHbIX peLleHuit

Red Hat Enterprise Linux 7.

PacnpepeneHue Harpysku

cnyx6 3a cueT pacnpegeneHus Harpy3kn B Red Hat Enterprise Linux 7.

DM Multipath

Linux 7.

20.6. BupTtyanusauyus

BBegeHue B BUpTyanusawuio

7.

PykoBoACTBO NO pasBepTbIiBaHUIO U aMUHUCTPUPOBaHUIO BUPTYAJSIbHOIO OKPY)XXEHUs
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https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Developer_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/SystemTap_Beginners_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/SystemTap_Tapset_Reference/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/High_Availability_Add-On_Administration/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/High_Availability_Add-On_Overview/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/High_Availability_Add-On_Reference/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Load_Balancer_Administration/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/DM_Multipath/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Virtualization_Getting_Started_Guide/index.html

Mnaea 20. lokymeHTauusa

MHhopMaL Mo 06 ycTaHOBKe, HACTPOliKe 1 ynpaBneHu yHKunsaMmu suptyannsaumm B Red Hat Enterprise
Linux 7.

PykoBoACTBO NO 3awuTe BUPTYasIbHbIX OKPY)XXeHUA

BMPTYaslbHbIX CUCTEM, XOCTOB, 06LLEl MHPACTPYKTYpPbl U PECYPCOB B BUPTYasIbHbIX OKPYXXEHUSAX.

onTuMmnsayma BUpTyanmsauum

Opr)KGHI/IVI n KVM. B 3TOM pyKkoBOACTBE Bbl Haﬁ,que COBETbl O TOM, KaK ONTUMaJ/IbHO HACTPOUTb XOCTbl N UX
BNPTYya/ibHbl€ CUCTEMDI.

O630p KOHTelHepoB Linux

N30/1MpOBaHHbIX 3k3emMnnsapos Linux B Red Hat Enterprise Linux 7.0.
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https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Virtualization_Deployment_and_Administration_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Virtualization_Security_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Virtualization_Tuning_and_Optimization_Guide/index.html
https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html/Linux_Containers_Guide/index.html
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MnaBa 21. UHTepHaynoHannsayud

21.1. AsbIKkOBaA noagepxkKa

Red Hat Enterprise Linux 7.0 npegnaraeT WWpPOKWIA Anana3oH sA3bIKoB MHTephelica.

Red Hat Enterprise Linux 7.0 nogaepxvnBaeT criefytolme A3bIKoBble rpynnbl:

BocTouHo-a3unatckas — sSiNOHCKWIA, KOPENCKUIA, KUTANCKNIA YNPOLLEHHbIN 1 TPaAWLMOHHBINA.

EBponeiickas — aHIIMACKNA, HEMELLKUIA MCNAHCKNIA, hpaHLy3CKUI, NTanbAHCKUIA, PYCCKUIA 1
noptyransckuii (bpasnnus).

NHAawniickas — accamckuid, 6eHranu, rymkapaTi, XMHAW, kKaHHaaa, Manasiiam, Mapartxu, opus, naHgpkaom,
TaMWIbCKUIA 1 Tenyry.

lMNpuBepeHHana HMXe Taﬁ]’ll/ILl.a COAEPXUT NepedeHb A3bIKOB, NX KOA0B, NCMOJ/1Ib3YyEMbIX MO yMO/THaHUKO

LUPUCITOB N COOTBETCTBYHOLLMX NAKETOB.

Ta6nuua 21.1. Tabnuua noaaepuBaeMbiX A3bIKOB

CtpaHa,
KOHTUHEHT

A3bIK

Kop

CtaHpapTHbIN

wpudT (Nnaker)

MeTopgbl BBOAA

Bpasunua

®paHuus

epmaHus

Utanusa

Poccus

WcnaHnus

CLWA

Kntan

AnoHnsa

Kopes

TariBaHb

NHansa
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MopTyranbckuia
®paHLy3ckuii
Hemewkuia
NTanus
Pycckuii
McnaHckuin
AHFANACKNIA

KuTainckuii
(YNpOLLEHHbI)

AnoHckuin
Kopeiickuii
Kutaincknii

(TPaAMLMOHHbI)
AccamcKuii

pt_BR.UTF-8
fr FR.UTF-8
de DE.UTF-8
it ITUTF-8
ru_RU.UTF-8
es ES.UTF-8
en_US.UTF-8

zh_CN.UTF-8

ja_JP.UTF-8

ko_KR.UTF-8

zh_TW.UTF-8

as_IN.UTF-8

DejaVu Sans
(dejavu-sans-fonts)
DejaVu Sans
(dejavu-sans-fonts)
DejaVu Sans
(dejavu-sans-fonts)
DejaVu Sans
(dejavu-sans-fonts)
DejaVu Sans
(dejavu-sans-fonts)
DejaVu Sans
(dejavu-sans-fonts)
DejaVu Sans
(dejavu-sans-fonts)
WenQuanYi Zen
Hei Sharp (wqy-
zenhei-fonts)

VL PGothic
(vlgothic-p-fonts)
NanumGothic (nhn-
nanum-gothic-
fonts)

AR PL UMing TW
(cjkuni-uming-fonts)
Lohit Assamese
(lohit-assamese-
fonts)

ibus-libpinyin, ibus-
table-chinese

ibus-kkc
ibus-hangul
ibus-chewing, ibus-

table-chinese

ibus-m17n, m17n-
db, m17n-contrib


https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_Linux/7/html-single/Desktop_Migration_and_Administration_Guide/index.html

Mnaea 21. HTepHaynoHanusauyus

CtpaHa, A3bIK Kopg CtaHpapTHbIN MeTopgbl BBOAA
KOHTUHEHT wpudT (Nnaker)
BeHranu bn_IN.UTF-8 Lohit Bengali (lohit- ibus-m17n, m17n-
bengali-fonts) db, m17n-contrib
lN'ymxapatu gu_IN.UTF-8 Lohit Gujarati ibus-m17n, m17n-
(lohit-gujarati-fonts) db, m17n-contrib
XvHan hi_IN.UTF-8 Lohit Hindi (lohit- ibus-m17n, m17n-
devanagari-fonts) db, m17n-contrib
KaHHaga kn_IN.UTF-8 Lohit Kannada ibus-m17n, m17n-
(lohit-kannada- db, m17n-contrib
fonts)
Manasanam ml_IN.UTF-8 Meera (smc- ibus-m17n, m17n-
meera-fonts) db, m17n-contrib
Maparxu mr_IN.UTF-8 Lohit Marathi (lohit- ibus-m17n, m17n-
marathi-fonts) db, m17n-contrib
Opus or_IN.UTF-8 Lohit Oriya (lohit- ibus-m17n, m17n-
oriya-fonts) db, m17n-contrib
MaHopkabu pa_IN.UTF-8 Lohit Punjabi (lohit- ibus-m17n, m17n-
punjabi-fonts) db, m17n-contrib
TaMUbCKNiA ta_IN.UTF-8 Lohit Tamil (lohit- ibus-m17n, m17n-
tamil-fonts) db, m17n-contrib
Tenyry te_IN.UTF-8 Lohit Telugu (lohit-  ibus-m17n, m17n-
telugu-fonts) db, m17n-contrib

21.2. O6WMe U3MEHEHUA UHTEPHaLMOHaNU3aLmn

yum-langpacks

HoBbli MoAay/b yum—langpacks NO3BOJIAET YCTAaHOBUTL NepeBoAbl NakeToB A4 TEKYLErNo A3blKa.

A3bIK MHTEephelica n kKnaBuaTypbl

Hogas ytunuta localectl nomoraeT nameHuTb 13blK CUCTEMbI U packnagky KnaBmartypbl. Ans yaaneHHoro
ynpasneHus yepe3 SSH komaHae localectl B kauecTBe aprymeHTa MOXHO nepegartb UMsi y3na.

21.3. MeTtoabl BBOgA

IBus

Mopaepxka IBus 6bina nHterpuposaHa B GNOME, a Red Hat Enterprise Linux 7.0 Tenepb nogaepxnsaeT
IBus 1.5.

JlononHnTeNbHbIE METOAbI BBOAA MOXHO A06aBUTL C MOMOLLIbIO KOMaHbl gnome -control-center
region, a gnome-control-center keyboard noMoxeT uameHUTb KOMOGMHALMMN KNaBULL.

B apyrux okpyxeHusax (He GNOME) HacTpoiika packniagok XKB v nepeknoyeHne mexay metogamu
BBO/JA OCYLLECTB/SIETCA C MOMOLLBIO yTUMIMTLI ibus-setup (B cocTtaBe naketa ibus ).

[ns nepeknoyeHns Mexay MeToaaMn BBoAa Mo yMO/YaHUo UCMo/b3yeTcs KOMOMHaLUS
Super-+npo6en Bmecto Control+npo6en, ncnonblyemoin B Red Hat Enterprise Linux 6. Cama no ce6e
onepaums aHasiorMyHa xopoLuo nssectHomy Alt+Tab.
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NMoackasku BBoga B IBus
ibus-typing-booster npegnaraeT BO3MOXHOCTK KOPPEKUMN TEKCTa Ans ibus. MNMpeanoxeHne BapnaHToB

ocyulecTBnsieTca npu Beoge. Mosb3oBaTesib MOXET BbiOpaTh C/I0OBO U3 CNMCKA NPeaoXeHUA U ucnpaBuTb
oneyarku. ibus-typing-booster coBmectum co cnosapamu Hunspell.

ibus-typing-booster He siBnsieTcsi 06513aTe/IbHbIM NAKeTOM, MO3TOMY MpPY YCTaHOBKE rpynnbl input-methods
6yaeT NponyLyeH.

21.4. WpudpTbl

fonts-tweak-tool

HoBas ytunuta fonts-tweak-tool no3BosisieT U3MeHUTb CTaHAapTHbIN WPUAT 415 A3bIKa.

21.5. NameHeHUA oTAe IbHbIX A3bIKOB

Apab6CKuii

Red Hat Enterprise Linux 7.0 npefoctasnsieT HOBble apabckune wpundTel rpynnel Paktype: paktype-ajrak,
paktype-basic-naskh-farsi, paktype-basic-naskh-sindhi, paktype-basic-naskh-urdu n paktype-basic-naskh-sa.

Kutaiickuu

[N ynpoweHHOro KUTarlcKoro no ymosidaHuio ncnosnbayetcs wpudt WQY Zenhei.

Mo ymon4yaHuio Ans ynpoLLeEHHOro KUTanckoro HanmcaHusa ncnosnb3yetcs nogcucrema ibus-libpinyin
BmecTO ibus-pinyin, ncnons3syemoin Red Hat Enterprise Linux 6.

UHauiickne
WpundpThl Lohit s XmHAKW, KawMupK, KOHKaHW, ManTXuamn, MapaTxn n HenanbCKoro A3bIKOB 3aMeHNs

eAunHbIl wpndT Lohit Devanagari. YHuKasibHble Mokl OTAE/bHbIX S3bIKOB MOTryT A06aBisaTLCA B Lohit
Devanagari ¢ nomouybto Teros locl OpenType.

[na nogaepxkun si3blka kKaHHaga gob6asneHbl nakeTbl gubbi-fonts w navilu-fonts.

AnoHCKUM

WpundTel IPA 60nbLUe HE ByayT yCTaHaBINMBATLCA MO YMOYAHWIO.

[ns BBOAA SINOHCKOrOo s3blka NO ymMmon4yaHuio ncnosnb3yetcs ibus-kke (Kana Kanji Conversion) Ha ocHoBe
noacuctemsl libkkc BmecTto ibus-anthy, anthy n kasumi.

Kopeiicknii

Mo ymonyaHuto ncnonbsyeTcs WwpndT Nanum.

HoBble S13bIKU
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Mnaea 21. HTepHaynoHanusauyus

Red Hat Enterprise Linux 7.0 nogaepxunBaeT ABa HOBbIX s3blka — KOHkaHW (kok_IN) n nywty (ps_AF).
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NnaBa 22. Moapepxka paéboToCnOCOOGHOCTU

ABRT 2.1

Red Hat Enterprise Linux 7.0 BkioyaeT B cBoi coctaB ABRT 2.1 (Automatic Bug Reporting Tool). Hosas
BEpCUS XapakTepu3yeTcs yCOBepLUEHCTBOBAHHbLIM NOMb30BaTE/IbCKUM UHTEPIENCOM, YTYULIEHHbIMU
PYHKUMSIMU OTNPaBKn 0TYeTOB UReport, 06/1er4yeHHbIM MeXaHN3MOM CO34aHNst aHOHUMHBIX OTYETOB A5
MaLLVHHON 06paboTkn 1 cbopa ctatuctukn. B Red Hat Enterprise Linux 7.0 no ymon4aHuio OTyeThl
aBTOMaTtuyecky otnpasnsioTca B Red Hat.

ABRT 2.1 nognepxvBaeT Java n Ruby.
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