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P JUELICE IHA| =2 B

& M X0 A 2 SESHE 22 05 FX[E ALESH0] =2| 252 dyE
&gl thet EEp XbM| et LS 2 vm(8) man B 0| X[0f| A & Z=SHUAI2.

Ct

hjo

2 M Al =2| 280M SIEE K| =t &oll 72/sHAI=2:

LS — —

rlo

pvmove: FHA| =2| 2ES AU 7|ELICE
lvresize, lvreduce, lvextend: S} FHA| =2| 2

=
=
vgsplit: 7jA| =2| 220| 28 1 o Y AL 25 122 28 4 aLch

libStorageMgmt APl A E2|X| 0{3|o| =z

Red Hat Enterprise Linux 7.00{| M AEZ|X| o{g|0] ZE|= 7|& =Z2|H 2 A7HE T USL|C}. libStorageMgmt
= AEZ|X| 013 0]0f| A & =2] API (Application Programming Interface)Q!L|C}. 0| = Ot X 0| 11 24~ 9l
APIE XN|35t0] 7 Ate T2 O Y S ALSS6H0] CHE AEE[X| OH|0|E Z2|6tD L= 7tE55 7|52
AtEE = QEL|CH EESE A|AEH TE| XM= AEEZ|X|E £S5 22 22|51 CLI (Command Line Interface) S
AtESto] AEE|X| 22| 2 2 XtS315t7| flsh o] EFE AtEE = US|

LSI Synchro X|&

Red Hat Enterprise Linux 7.00{| = LSI Syncro CS HA-DAS (high-availability direct-atteched storage) O{EHE{ &
FM3151H7| 2ol megaraid_sas =2t0|H Z =7 Z&HE(0 USLICL megaraid_sas =20|H{= 0| 0j|
A ShEl of HE{Of| CHSH 2% X|I5HK|2F Syncro CS 82 2 0| E2I0|HE A5t A2 7|& Z2|RZ AL
P4 UEZLICE 0243 OB 2| X[ R 2 LS, A|AE S8 A, AAH HIEo 2|5 2 MSE LT

ed Hat Enterprise Linux 7.00{| Syncro CSE 2% A2 A= Red Hat 2! LSI0j| | EEE X[ 26l T4 A

ok ok [utol

Py

LVM o Zz|Z[o|M == T2 ClE{H|o|A
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Red Hat Enterprise Linux 7.00{| M= A2 & LVM API (application programming interface)& 7|& Z2| 5 25}
0 UHLE o|2HE API= EE LVM 222 FHE2| & Mo{5H7| fI5 At E LT

DIF/DIX X| &

DIF/DIX= SCSI 22 2 ME7| =7}5|0{ Red Hat Enterprise Linux 7.00{| M 7|& Z2| 8 AFEQIL|C}
DIF/DIXE ZE9Z Al E|= 512 HIO|E C|A T 222 5120 A 5202 2 &f5t 1 DIF (Data Integrity Field)
£ FJ}stL|C}. DIF= 27| & XFO" A| HBA (Host Bus Adapter)d| 2|5l A|At=l H|0|E{ E & 2| checksum ZtE A
ZE,E.L—I Ct. O & AEZ|X| &R = £Al A| checksumE #2151 | 0|E{ 2} checksum 2 & XM ZArstL|Ct. HiC{
2 217| & A| checksum& AEZ|X| &X| 2F A=l HBAZ HAALE £ Ql&L|C}.

—_

Parallel NFS X| &

PNFS (Parallel NFS)= NFS v4.1 EZo| UEZ Z2|0|HEJI HHZ R ™ AEZ|X| AHX|0f| HMAE 2= UL
L|Ct pNFS= 0{2] YHHX 0l I*°*01|A1 NFS At 2| 2t dsg FetAld &= ASLHT

PNFS= mt, x|, 250|2t= M| 7HX| CIE AEE[X| Z2EEZE E= 2| 0|0tRE 7(l-c.ﬂé”-—l'-_—f
Red Hat Enterprise Linux 7.0 Z22}0|HE = 1} |0|0}RE &tF X510 o0
7l Z2|RE X1 UASLH

PNFSO|| CHSt EC} X}M| B LHE 2 http://www.pnfs.com/0f| A & RSHAIA|I 2.
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Red Hat Enterprise Linux 7.02| Anaconda 7|2t M X|2| 7| & L} A|AEIS XFSZ 0|=
Red Hat Enterprise Linux 60| A 7| 27Zt2 2 AF2 =l Fourth Extended Filesystem (ext4)2 CHA| SF Zd &l L|C}.
ext4 2! Btrfs (B-Tree) Lt A|AEI2S XFS2| CHOIO 2 AL E &= JELIC)

XFS= Silicon Graphics, IncOAM {222 1N0tE N5 SR E Zte 1M s 0t A|AHIO 2 F(CH 16 2 AtH}

O|EWFX| (CHEF 17 624t EiIEPHFOIE) X| Astod, ot = 8AAHIO| ETLX] (CH2F 82t E|2HH[O0| E) X[ &5t
ClEEe|Y =X IHe| AMEE|E = LA EE| X E X[ LT XFS= H|EHH|0|B XEE & X[ & 507
itE F2iA| ST E 7ts5HH &LCh XFS Ihd A|ARI2 DR EX(0| 23t E MEHOIME =2t 23 2 SHE
o| 7hs &Lt

i

ext4 3! XFSOf| Q= LBl 240l At 5= PF 2 o et LHE2 2 X| 710| =2f HZ =M =elst

AAIR

IBM System z2| libhugetlbfs X| &

libhugetlbfs 2}0|=22{2| = IBM System z Of?l*i,li-loﬂkl x| EL|ct 2lo|2a{g|= C L C++ =2 0
U HE H0|X| (large page)2| FHet AtES 7Hsot7| GiLICt Ol ZE2[F[0|M & 0S| 222 +F

OIL—P AMAZY ¢lo] che ol X2 & oiIE”OHH s de = USLIEL
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8% 7/
8% AH-4

Red Hat Enterprise Linux 7.00{| = kernel 3.10 E{X0| EfRH=|0{ Ql0{ 02 7}X| M2 7|52 M| Z2&tL|Ct. 0]
S =g et EF2 cr2ot 250 o

CH22F crashkernel 37| X| &

Red Hat Enterprise Linux 7.00{| M= CHE2F | 22| (F[CH 3TB)E 2t= A|AEIO|A{ kdump FEHA| EH = 0f 7L

&= XL

1 7} o|Ate] CPUZE Zt= Crashkernel

Red Hat Enterprise Linux 7.00{| M = StLt 0| &t2| CPUE 2= crashkernel2| R&I S &4 3t5fL(C} 0] 7|5
7l ZE2|RE XJA= 10 U5 o

Swap 0| 22| Q1=
Red Hat Enterprise Linux 7.00{| M= Al 22 7|59 swap | 22| &= 7|52 A5 USL|C Swap &=

S frontswap®| 4l I =0l zswap2 S5 ABELIC swap Bl 22| 91 7|22 AFRSI0] 0 L9} M52
SAAIZ % QUBLICH

NUMA QIA] A3 Z3 L o 22| gt

Red Hat Enterprise Linux 7.00{|AM 719 NUMA (Non-Uiform Mmory Acess)Z A|AElI M58 J|M51H7| /5
SUSHAAHI0 U= NUMA =E A0|o] ZEMA 2 M 2E[E AHS 22 AHiX| &Lt

APIC 7}:t5}

APIC (Advanced Programmable Interrupt Controller) & X| AE{ 2| 7HAtSH= VMM (Virtual Machine Monitor) @l
EHEE XMz|E 7HMst7| 2l MME2 Z2MAM2| 5t=90] 7| s &85t X|AE LTt

AHLof| LH&EE vimep

Red Hat Enterprise Linux 7.00{|A vmcp 4 2 E2 HYO| LHZE| 0] UESL|CE Ol= vmep BX| =EE SHat
AtE3SH0] At A= vimep HE 252 HA 22{2X| 10 IBMz/VM SlO|HHIO| M HEE =21 HHS ©

g 5 AUSLE

St=QIo] 2F EN HALE

S{XH Linuxe| =0 2F ED HFHLIS2 @F o|HIEE E11517]| ol CIE =7 (mcelog, edac-utils,
syslog S), CH2 A2 ALS 5104 CHE A0 M 2R E 275t CHYSH 7 (meelog 2 EDAC)= 2134 c
f22| F5t ZH 7t LMt

—_

O[HIE &t A E O8I St= CHE Bt AR =& 2= HHE 2IXIo J= |08 & EN5t=HE =7

Red Hat Enterprise Linux 7.00{|AM {2 3}E¢|0{ O|HIE 211 H|FL|E (HERM)2| 2 2 C}kst AA|A]
o 2F H|0|5 =& SYstD =AtA EtR 221 & SHe| f(X[0f J= ALEXL S7t0| 2 F HIO|[HE B0

St= A elL|C} Red Hat Enterprise Linux 7.00| A{ HERME Al 22 AF2X} 27t H| 2 rasdaemonE = Q!5}09
He =H elmetolMel 2 A=Y, 718Y, ME|A R84 (RAS) 27 E Zotil X2|st = 0|E 7| S&fL
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C}. Red Hat Enterprise Linux 7.00{|A{ HERM2 @F%& E15}7| 2|8t =7 E HM|Z5t1 burst 2! sparse 2 72}
Yo iz 28 R¥S XS

DynTick 2% X|&

nohz_full £E 07} 5= cpu & nr_running=1 XS A&} EIE SX|&t R 7|=9| Elg|A 7Y
7158 £7L 92 SHBILICL 5 CPUS| A8 Fof A3 JHs3HBH Etio| Ql&Lict
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Red Hat Enterprlse Linux 7.00{| EfXi =l modprobe SEIZ|E|Z AIEXI= MX|A| HE 2 E EHE|AEE OIE

& QBLIch 25 XIS 2US SRR |26 T O IS AELIC
modprobe.blacklist=module

S 74 1)

Red Hat Enterprise Linux 7.00| M= S& 74 i X| 22| X2l kpatchE 7|& Z2|RE =6t USL|C}.

kpatch® AFZ301 AIBRE TS EISIR| 040 78 S22 MRSt AR E % Ui vlo|ui2l 71

Xl 222 gelg & et

Emulex ocrdma E2}0|H

Emulex ocrdma =E2}0|HH= 7|& =Z2|H Z Red Hat Enterprise Linux 7.00{| Z& =0 QU &SL|CH EEO|HE=

EX Emulex 0{EHE{Z 35 RDMA (Remote Direct Memory Access) 7|52 M| Z&H|Ct.

dm-era Cl{ At

Red Hat Enterprise Linux 7.00{| M= 7|& Z2|5 2 dm-era &X| BH CHAS =50 JUSL|CH dm-eras
"era"2h AFSRFH | 7|7hO|LHO| R E BES RMBILICE 21240| era T4l QIABIAL 32 H|E 712E(2

1O - = =T

LIS S7HAA Sl erag 7A| 22T 0|25 L2 WY S = EQ0{7}

OfX|2t EH0|F ofH 25
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9.1. A< 7|4t 7}&dst

virtio-blk-data-plane2 AI25I0] 2 110 A5 7|M

Red Hat Enterprise Linux 7.00{|AM virtio-blk-data-plane I/O 7|45 7|15 7|& Z2|HZ A28 = )
SLICE 0] 7|2 110 4= RIo 2 H5tE M8 A8 =0 M E|AT I/OE =3517| fI5 QEMUE S&EEL
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PClI E2|X]

L Hat Enterprise Linux 7.00{| M= A2 X7}

0|Mo0f| QEMUL Z|CH 327H2| PCl £ &010| X| g A&L|C Red
Ue PClIEE|X|E 2F10 JELICH E2[X| Fo|M &[] & EHA2 K|

327 o| 2| PCI EX|E &d¥E =
HE X 4S50 7oL/t

QEMU M EHIA
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Red Hat Enterprise Linux 7.00{|AM{ QEMU= Z7}4+ CPU (vCPU) 3t of| E X| 2 & M| Z&tL|Ct. 7t CPUs
(VCPUs)= QT ZEEQ SLFE E=A|7|HLE E= QT 2 =2 2=l SLA (Service Level Agreement)E S X|
Z2|5H7| QU6 Aldl =0l JtAF o Alol| =7HE 4= QIEL|C} vCPU &t Z2{ 1= Red Hat Enterprise Linux 7.00|
M 7|22t Al AE 780l pc-i440fx-rhel7.0.0 A|AE RS ALESt= 7HY {AOI|MEE XA &0l 72
gLt

HE| 7 NIC

HE| 3 virtio_net of LIS Bt 2 M| 25101 2t 7FAF CPU

2 CHE 7Ht CPUOH Q8FS OIXIX| 9411 AL &
& U el B0 UrLH R L P olE

=
— —
= o N AL
HEE "2 = J&LCt

o

Iz

E| 77 virtio_scsi

E| 1 virtio_scsie & L2 &M 2 N S50 2 7Ha CPUE= CHE 7H CPUO| Q&2 D|X|X| 410 AEE
| — ()]
— =

Qs o| 2 W oE{HEE gt

4> 12

AA|Ztoto|ago|M 8 =f|o|X| HEL 2=

KVM & A|Zt Oto| &[0 7|'5 HAAE ol 22| Ho|X[2f &f= % M&SE 0ro| 18|0| M Hi|o|E] 37[9] J4
2 M E[RASLICEL 0] 7|52 oto|2)|0[H0| Li|0|E{ & W=7 &5t & + USLICH

KVMO]|A{ HyperV Enlightenment 7| s

KVMZ 0421 Microsoft Hyper-V 7| s & HH|0|ESL|CL o € S0 M| 22| &2| X[ (MMU) 2! 74 elE &
E 94E§E1 X 50| J&L|CE Microsoft= HAE Ll SAE AL0|Q] HE J7}ASE APIE K| Z2EHL|CE 0] 7|5
o| HEE SAENAM F& 5t Microsoft AF2F| L2} 0| E Z7H5H01 Microsoft Windows HAE= M52 St
HAIE = USLICH
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JICHH = |/O2] EOI 7=
Red Hat Enterprise Linux 7.00{| A{= APIC (Advanced Programmable Interrupt Controller)oi| Intel & AMD &}

At 7|58 AFE510{ EOI (End of Interrupt) X 2|2 7t&5atL|ct. 2EHE Al A
Red Hat Enterprise Linux 7.02 EOI 7}&3519| IV HASE S M E M S &L Ct.

KVM AHAE &8 USB 3.0 X| &

Red Hat Enterprise Linux 7.00{| M= 7|&= Z2|HZ USB 3.0 A E O{E{E{ (XHCI) of| E8|0| M2 F=7}5}05
USB X| & 0| 7HM =[RS LIt

Windows 8 Z! Windows Server 2012 A|AE X| &

Red Hat Enterprise Linux 7.00{| AM{ = KVM 74 O{ Al LHO| A 413l =] = Microsoft Windows 8 2! Windows
Server 2012 A AEE X|EtL|C}.

QEMU A AEo] Clist IO AZEH

0| 7|52 QEMU HAE EE ZX|of il 110 AZE2], M5HE MEELICH II0 AZEZ2 IO M 22| 2F
o| Xz| ’:EE MSHAIZILICE O] = A|AEl £ % ﬁMI?IKIDMIﬁ% SES Y| r o|= tilo|&f Z&
olg ZISAIZ £ gitteE Holl FolSHMAIL

— HA

Ballooning 2! Transparent Huge Pages2| S¢&}

Ballooning &! Transparent Huge Pages= Red Hat Enterprise Linux 7.00{| A EC} ZIZSIH E&=[0] USL
C}. Balloon H|0|X| = 0| = 4! 2+=35}0{ Huge Pages7} & %= l&L|Ch

SAENM AIAHI KA EZL] 2

o}

-

M FAl virtio-rng= AAEN dYE = 2 0|2 SAENM ALEZ AEZDE ALEE == UA &
LIc 7|22 2 0|2{8t MEE= SAEQ| /dev/random ThU0| M2 AATAFRE|X| 2 SAE|AM A Tt

S8t 5tEQ0f 2o ¥iS M| (RNG)E A2 ALSE = UBL T

He|X| M| 2 7}1] (Zero Copy) S

HE[X| M2 7tu| (Zero Copy) M&E 2 HHEZ HMX|2| CPU XE[E 7HH3P7| et ds 7IseLIEh 22X
M=z 7to M& 7|s2 HE[XE ALEE M AIAE0M 2|f ECiEH 29| 452 ShetAlZL T

4A|Zhoto| oM X[

Red Hat Enterprise Linux 6.5 S A E0| A Red Hat Enterprise Linux 7.0 SAE Z A EQ| AlA|Zt O}0]| 18| 0|
Mol x| g Lct,

gemu-kvmoOj|A{ Discard X| &

fstrim 5= mount -o discard '?:4,%,1 2 AI25t0 Discard X| &2 =0[2l2] XML H2|0f| = <driver>
QA0 discard="unmap'E 7|5t & H|AEO0|A ESEHL|C} of:

<disk type='file' device='disk'>
<driver name='gemu' type='raw' discard='unmap'/>
<source file='/var/lib/libvirt/images/vmi.img'>
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Red Hat Enterprise Linux 7.00{| M= | E3|0| EEl VGAZ 2| O| A& TIeff=l ZX| 2 NVIDIA Z 2| 'E A|Z|
=z J12ig ZX| (GRID & Quadro)2| ZX| €& X[ gLt
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Q35 ZAll, PCI Express H{A 21 AHCI HA of| £8|o|M
KVM A AE 7tAF 0{Al2| PCI Express A X| °JO1| 2251 Q35 A|AH R 2 Red Hat Enterprise Linux 7.0

M 7|& Z2|5RZ AL 7HSEILICEH AHCI H{AE Q35 A|AH| &} s Zetz(o] U B0 T XA F
0{ Red Hat Enterprise Linux 7.00{|AM 7|&= J—LEHE'F At 4= Q&L Ct
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VFIO (Virtual Function I1/0) AF2 X} 27+ E2}0|H] QIE{H|0|A = JHMEI PCI &X| S2t £2FE MO 2 KVM A|A
E Jtet oilg MLt VRIO= &R 220 JAM 74 ?’i AW E NIt X MM AL EotE 2
Slot0d Eot HERL Z2 7|51 S&HEIL|CE VFIO= Red Hat Enterprise Linux 60| A AF2 &l KVM ZEX| &

HZHLI &S CHAI LT

Intel VT-d Large Pages
Red Hat Enterprise Linux 7.00{| A KVMA|AE 74 oAl g4 VFIO (Virtual Function I/O) ZX| &8 ALE
&l 2MB | 0| X| 7} IOMMU (input/output memory management unit)oi| 2|5 AFE =22 I/O 42| TLB

(translation lookaside buffer) @ H{5|| =7} ZtAEL|C} Red Hat Enterprise Linux 7.00{| A 1GB | 0| X| X| & 0|
A& 0] J}EL|Ct VT-d large pages 7|52 3 Intel 7|gt = A Z3Z0l| M2 XA E L T

KVM Clock Get Time M=
Red Hat Enterprise Linux 7.00{| A vsyscall H|FHL|E2 KVM HAEQ| AtEXt SZH0|M 22| 1 17|

XS 25l U= R SL T Red Hat Enterprise Linux 7.0 S A E0{| A Red Hat Enterprise Linux 7.02 4l
St U= AAE It 0{A2 A ZE2 AHF ed= ol ZE2|A0| M2 ds0| IHMEIAZS S &l = USLIC

MTT 21 1=

QCOW2 H{A 3 o|O|X| Z=oH

Red Hat Enterprise Linux 7.00{|= QCOW2 A 3 0|0|X| = o X|20| F7}5|0f &L|C}.

WM E AAlzEoto]ago]d SA
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AMD Opteron G5 0| 2&|0| M
KVME AMD Opteron G5 ZZAM|MZ o 23i|0|E 5t 4= Q&L|C).
KVM A AEN|A] Al Intel X|A| AFSH X &

KVM A E = Intel 22nm Z2M|AM0f| 2|5 XY E/= M2 X|A| ALSES AFRE &= QIELICEH O|= CtSaH 2
=
=

£33 2~5F 4] Fused Multiply-Add

Big-Endian Move instruction (MOVBE) X| &

B = HLE/HLE+.
VPC ! VHDX m}Q! ZoH X| <

Red Hat Enterprise Linux 7.02] KVMO{| = Microsoft Virtual PC (VPC) &! Microsoft Hyper-V 74t 3t= ClA3
(VHDX) mtd =oiof| ci 5t X|&lo] Z&t=|of JUELCt

libguestfsOlA] M2 7|5

libguestfsi= 74 04l C|A 3 O|0|X| & MM AT HZASHY| 2|5t =7 2SI L|CH
Red Hat Enterprise Linux 7.02| libguestfsoi = 0{2{ 7HM A}&t0| Z&tE|0f USLICE O] = 7% ==& atét

Atet2 ChEa &Lk

SELinux EE= sVirt 20+2 AM=25}
&Lt

rr
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2ot 7hdat= ofoH ol ot CjA3 o|n|X|of CHEt 22t0| ZetEY

2lA C|A 3T = X 20f NBD (Network Block Device)E S35l &0l 2! HHA & &~ d&L|C}.

Cla3= S o E2(7H 0| Mo d& e ?Io & 22108 & USLHC

WHQL 2I= virtio-win =2}0|H

Red Hat Enterprise Linux 7.00{| = Z|Al Microsoft Windows | A E (Microsoft Window 8, 8.1, 2012 2! 2012
R2) 2 Windows Hardware Quality Labs (WHQL) ©I= virtio-win E2}0|H{ 7} Z 5|0 QJUSL|CH

9.2. Xen
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Red Hat Enterprise Linux 7.0 Xen HVYM A A E

AP RH= Xen 20| M 7 AE 2 Red Hat Enterprise Linux 7.02 AFRE 4= &L Ct.

9.3. Hyper-V

2 Ml 7txt HAle 2 S A E S| = Red Hat Enterprise Linux 7.0

Red Hat Enterprise Linux 7.0 Microsoft Hyper-V Server 2012 R20{| A 2 M|CH 7tA A O 2 AFEE = S
'—IEP 0| MICHOlIA K| 2=l 7| S0l {5101 2 Mt M= Ztet Ao 22 7|sS M3 EfLIC o) 22t 2

g, SCSI 7H4 St C|AF0f|M 28 2= UEFI HYo X|J S
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10%} A|AHE 21 MH|A

=
systemd

systemde= Linux2| A|AHE! Bl MH|A 22| XIE Red Hat Enterprise Linux O| ™ Z 2| =0|A AF2El SysVE CH
XSt AdelL|ct. systemd= SysV 2! Linux Standard Base init A3 & EQ} S5t 7t &t}

systemd & AF0i| CH St 2O XPM[SHLHE 2 A|LE 22| Af 710 S0l M HESHUAIL.
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o

11.2. Piranha= keepalived 2! HAProxy= CHx|| &

Red Hat Enterprise Linux 7.00{| = Piranha £ = 221 A{7} keepalived 2! HAProxyZ CHX| E| A SL|C}.

keepalived Tl 7 | X| = 2 E HEH HA Ol 1JI2ME 2|5l ZICksto Z4Est 7|52 N2 SL|Ch 2= gE{ Al g
ol 3= &2 U™ 0 "E| AF2 E|= Linux Virtual Server {9 2 E2 AFE5H0] 480|012 HEYX A EE
HEAIS H ZELICE keepalived H| 22 Aefol w2t 2= WRIA Ml Bo| AlE|S HoIste 7|5 222
&t} EESE keepalived G| 22 VRRP (Virtual Router Redundancy Protocol)& 515101 2tRE EE=
Clae Zof =X|E S6if 17t8dS 7%3% 2=

HAProxy= TCP & HTTP 7|gt of Z2|5 0|42 oPE =0l IMs L =93 2= WAAME X ZELICH ol
I.

F ]
ANE5dgd L7800 MEIE ERE S 0l =2 25t MEHd| /J= A E I EHN MEtee

11.3. 1712M A2

Pacemaker A7 A|AH| (pes)2 SLE E2{AE MH 2 22| =42 ccs, ricci, luci£ WX =} SL[CH
pcs &A 2 Ct30F &L ok

HIEM =7

EAHE 2H REAEYME = U0| A Hij Z2{AHE A& L A-E = UZ
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Z2(AE SMS HFE 5+ US
2lan 9 AS BRMS 274 AR, HBE 5+ US

11.4. M| 2|22 0[N E

Red Hat Enterprise Linux 7.00{| = 012 2|AA O|0| M E 7} EFXY
2l AL BESHE QB O[AQL|CE 2|[AA OO|ME= BE
E HEsto] 20 E M3 EE= Al = s AFfLC
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127 Hue Y =7

12.1. GCC EA| 2l

Red Hat Enterprise Linux 7.00{| A gcc € M| Q12 gec-4.8.x EHE|= A|2|=2 7|dto 2 511 120 Red Hat
Enterprise Linux 601 AF25t= 0421 7HM AL & {1 =& 0| Z&HE| ] U ELICH FAFSHA| Red Hat
Enterprise Linux 70| = binutils-2.23.52.x7} =&t 0{ JUSL|C}.

0| H{A 2 Red Hat Developer Toolset 2.00{| = A25t= =70 s & &fL|C} Red Hat Enterprise Linux 6 2!
Red Hat Enterprise Linux 72| gcc 2! binutils B{Z10f| CH St XtM|SHH| W LHE 2 CIS0|A{ SHRI5HA! 3= USL|
C}:

C++110{ 285t
Cl17|552| REx

HE ofEZE2(AH0|M =2
AE 28t GCC LZEL E
er=o] USLICE

A LRA (local register allocator)2 T E M 50| JHME| &L Ct.
DWARF4= 7|2 C|#{1 @Alo2 AR EL|CH

02 7tX| MZ22 Ot7 |l ZMOo| USLICt.

AMD ®|Z 15h Y 16h T2 M A S K| BH|ct,

23 et 2 MEE K| AFLC

2410 2 R 7| s0| ZEEA}SL CL

02 7}X| A|2& Fortran 7| =.

12.2. GLIBC

Red Hat Enterprise Linux 7.00{|A{ glibc 2}0| =2 2{2| (1ibc, 1ibm, libpthread, NSS Z2{11921 2! 7|Eh=
glibc 2.17 E2|=E 7|Ht2 2 5} Q20 0|0 = Red Hat Enterprise Linux 60f A 26t= 024 7HM At&t 2!
# $70| Tat=|of QaLich

Red Hat Enterprise Linux 7.0 glibc 2t0|E2{2|0|A TS & Otst AMSt2 Cf2aF 2450 o

1=

ISO C11 A& ™ X|&

MZE Linux 2IE{H[O|A: 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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SSE (Streaming SIMD Extensions), SSSE3 (Supplemental Streaming SIMD Extensions 3), SSE4.2
(Streaming SIMD Extensions 4.2), AVX (Advanced Vector Extensions)E Al235t0{ AMD64 ! Intel 64 Of

J|ex 8O 2 2HstE MZL 2AHY B4
IBM PowerPC 2! IBM POWER7 22 2 % M35}E |22 22X &t

IBM System z10 2! IBM zEnterprise 196 2 2 Z|&st=l £E(0| /= IBM S/390 &! IBM Systemz 2
2 ANslE MEL 2RI Bt

M Z2A|: os_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.

M @13 El: CP770, CP771, CP772, CP773, CP774.
A ©IE{H|0|A: scandirat, scandirat64.
FD_SET, FD_CLR, FD_ISSET, poll, ppoll T+ C|ATZIE{e| HME &0Ist= 7|50 S7HE Y &LICt

netgroup Ci|O|E{H| 0| A FHA| 7} nscd G| 2 01| A X| K ElL|C}.

MEZ& &t secure_getenv ()= QIS HMAE Jt5517| 5t SUID EE= SGID 2 M| A0 A A4
Z|= 2 NULLE 2H8tgtL|Ct o] 8t = LI &4 _ secure_getenv()E CHA| &L Ct

crypt() &= HIO|E AtA2 2{UI5t= salt HIO|EE MY 42 AufgtL|Ct. LinuxOi|A crypt () &
2= /proc/sys/crypto/fips_enabled Tt & &=35}0] FIPS R =7} &M 5= QL =X|0f| CHEH o
2E sto|gtL|ct o] EEJL &M 5|0 U= A S 0| &= MD5 (Message-Digest algorithm 5) EE =

DES (Data Encryption Standard) & 12|Z= 2 AI25}0] A4S &= EXME 0| Alufshe|Ct.

clock_* & &Et (<time.h>0f F2|&)2 7|2 C 2fo[E&{2[0|M XY AFEE = USLICE 0[F0f= O]
23t et~ E AFSSIHHH -1rtE ALE510{ AZ5HoF SL|Ct o]2{et 1 AtEt2 clock_gettime ()t
2 & E AESh= (28 -1rtE ALESH0] HZAE K| §fs) B A8|= =28 0] HEL0] pthreads
2fo|E2{2|E 0| Z=5HX| F=tt= Foll = DIELIC 0|2 2lsl C++ ZEIY 2fo|ER{2|2t &2
CHE Z=of U= HE| A= X2 2HEE 285 =71 LAlSHR| gsLIE

MEZ& 3l <sys/auxv.h> L &t~ getauxval() = Linux HE0|M MEE = AT_* 7| A0 CHEE HMAE
0|5t & == USLICE ESHE|EH = AT_HWCAP 7|2t ZtH El HWCAP_*H|EE H 2| &L Ct.

MX|E Sicie) M2 SHAL e £F0
Etel 7|2t 3| K| AE| M A S M 25| 9B

12.3. GDB

0| X 2 Red Hat Developer Toolset v2.00{| s & &tL|Ct. Red Hat Enterprise Linux 6 &!

Red Hat Enterprise Linux 7.0 GDB B{M0f| CH&F X[M|SHH| W LI CI20|A &els &= &Lk
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MZ& .gdb_index MM 2l Aj 22 gdb-add-index & WS AISH 1< A2 2. 0| 7|52 0|0|
Red Hat Enterprise Linux 6.1 0| & H{ZX0f| &Xi5t1T U 20i F2|EfL|C}.

gdbserver= E= 2l/&2 (STDIO) 91Z S K| &|Ct of|: (gdb) target remote | ssh myhost
gdbserver - hello

-location Oj7ff 12 A58 watch SA2 0 8 5 UaL|ch.
JHAb oM = EollAf info vtbl WS ALRSH0 HAE % BLich

A 32 info auto-load, set auto-load, show auto-loadE AI25}0{ mt o] XI5 22 KN|0{&t
=

set filename-display absolute HZ 2 Al2510] AA LI 0| ECZ 9| MLl AZE HA|gH|C}.

M 232 record btraceod] 2|3l SI=Q0{E X|5t= M| SEE 7|26}

HE20| QIABIABIE|E HD WBS 0f7) W HLlo| Soi7pH Euick.
PDF, HTML, info Al 2= GDB H| 70| E0{ Y= MEL TH7|

X| gdb-docE M| Z2&|Ct. GDB 0| ‘5 2 0| & Red Hat Enterprise Linux H{X 2| =2 RPM {7 |X|2| £ E£0|
peS=1 =
M EH

12.4. s =32

i
0x
or
kn
-
1o
B
|'>

Red Hat Enterprise Linux 7.00{| = oprofile, papi, elfutils2} Z2 0 | ™ A 0| ET} &0

USLICE Ol= d5, 0l4d, 7|5 & MSELT

0|0l {504 Red Hat Enterprise Linux 7.00{| = Ct2 1} 2+ 7

or
°
e
ol
m
L2
30
i)y
L
]

Performance Co-Pilot X| &

Java O Z2(7[0| 42| HEXl (Byteman 7|8 EIZOIE T2 594 sl ABH0| G AR B2l0lA 2
M5t M&SHs (Dyninst 7|8 212 E R BIE|0| M 2| SystemTap | &l

Hardware Transactional Memoryd{| C{ &t Valgrind X| & ! vector 2 ZEIZI o] 7| M

12.4.1. Performance Co-Pilot

Red Hat Enterprise Linux 7.00(| M= AAHRI =53] M5 SHE fIe 75, ME, 2M2 et dEHe =7, M
H|A 2to|=&2{2|, PCP (Performance Co-Pilot)of| CHEH X| S =I5t Q&SL|C ZZko| EAE OfF [EIX =

S AIARS] FU ABA 2ol X atiict

ds &3 7|& Python, Perl, C++, C 2l =
API (Python, C++, C)E X T AIEE = U0 EE6H A o Z2|H 0|42 JSON CIE{H|0|AE AI2St0{ AR
7 HS

tset 2 dS HIolHE AME & USLICH
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ECt XtM et L 8 2 pep & pep-libs-devel il 7| X|0f] 4= man H| 0| X[0f| A & =TI A|2. pcp-doc Th 7 | X[0f| =
HAEZ ZZNENM F Ao 22 U 2 50| Z&E o] JELICH

=~ -

12.4.2. SystemTap

Red Hat Enterprise Linux 7.00{|= 0i2{ 7}X| {2 7|5 & M| &Z5}= systemtap 2.4 H{Z 0
=]

Ch Olol= = AFEA S AZEE A S2M, 02 SF5tD 22X Java 22, 7 HAl =24,
2F HIMX| 7HM, o3 O =T A L MZER 7|50| Z&E0 JUSLICE &5 == 26t 7|s2 o3

&L ch

dyninst Ho|L2| HE 2f0|E2{2|E ALS510] SystemTap2 w5 ALEAL S +=EUM L2 &

£ UHE = USFLICLHE = root ABH2 ALEE|X| ELICt stap --dyninstE ALE5H0] ME{=|
O| RE= ASAL ApAo| 2 M| A0 HSS DX RES Z2E = MY 2 ALSE = USLICH
0|2{8t ZE& C++ 04| 2| S throwdte Z2 D S8HE|X| S0 F2ISHAI2.

ZZEE Java Ol Z2|A|0|M 22 AQSt= MZ2 Y2 byteman =72} 874 X|RIELICH MZ2
SystemTap =2 = |F3 90l

MZ& 7|50]| SystemTap E210|H{ =70 FI}+=|0] ME{0f|A] A&l == libvirt 22| KVM QIAE A0 A 2]
A Ml S Ed3HaiL|Ct. 0| = E ot M & virtio-serial 23 E Salf 7t Al AIAEZ HuldEl

SystemTap ASZIEE AHSOE QNI MBE & UBLICEL MES HAE |22 AS2ES 225
153 2N SAEE MSELICE O] WS SSH ECt W21 QIFSI0 SAE HAE 7t0| IP 27

—_ '_6
HEXD AHS W2 SIX| &LICt 0| 7|52 EHIAESIE CfS IS M s|ck
stap --remote=libvirt://MyVirtualMachine

EESH 042 7H4d Abeto| SystemTap2| ZIEH HIM[X|0f F=I7+=| S LT

0{2] 27/ HiMIX[0ll= 23 man mf|o|X|of| Chet &= &HZ=JF =01 USLICE 0|2{8H Ho[X[MM= 2F
Off CHall dHSHD s ZE WS MAISHD USL

— -H 7 [ = — ) — |
28t M|t 7| S22 AFE X7t K|St 0| §0| Z2EE &= 0|F, 0, i, utd, d3 S0t 20| 5 EE|
= O|E2t LXISHK| Gf= E 2 ol J&0lM AFSELIT

LS —

ASEE U0 QEPDF EEE HO 2 ofNEs B, HBE A S20| AFBXI0|H M BELICt 0|
S

FICtol| ofst &= M7 71s0] WM E AL T

—_ — —_

HMXIE & olalistr| Ish ANSI ZE{Z 0| FItEUSLIEL

12.4.3. Valgrind

Red Hat Enterprise Linux 7.00{|= O E2|AH 0|Me| =2 u}U S ZMSH7| 2|8t 098] 7HX| EF7} &R =l 1A E
E 0| 0| M (instrumentation) =Z&| 2/ 3 91 Valgrind7} = &t=|0] Ql&L|C 0] B{A 2 Valgrind 3.9.0 22| =
E 7|82 2 st11 /20§ Valgrind 3.8.12 7|Ht2 Z Red Hat Enterprise Linux 6 2! Red Hat Developer
Toolset 2.00i| CHal| 0124 x| 7HAl AFEHO| ZEHE|0f Q&L|Ch.

Red Hat Enterprise Linux 7.00{| Q= Valgrind2| ==& 0I5 A ER 7|52 Ct2aF Z5L

DFP 7| 50| MX|&El SAEN A IBM System z DFP (Decimal Floating Point) 2 & X| & &hL|C}.

IBM POWERS (Power ISA 2.07)2| @& 2 x| stL|C}.
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Intel AVX2 H™E S X| R eLICt 0| = 64 H|E O [E{ X0 M2t ALE THS & 72 LTt

Intel Transactional Synchronization Extensions0i| (RTM (Restricted Transactional Memory) 2! HLE
(Hardware Lock Elision) 2 5)0f| CH&t =7| X| &

IBM PowerPCOj|A{ Hardware Transactional Memoryd{| CH 3t =7| X| &

CHE o Z2|A0|Mol= tHH 2= 5E F 2EE2[X|7t % 6PEP‘— AHA S BHASHO] BBt FHA[2] 7|& 27|
S 16 ME{E SIIE|UALICH RAFSHO|RE $HE & Y= 22| HEE MIME S5 68f SIEIALS
L|Ch &l 7 Al0f| U= Z[CH ME| = A2 Z2 1 - -num-transtab-sectors= XN|0{ & = USL|
C}.

Valgrind= 0| A} &1
HE S8 21717t M
22| o|82 FEE I

£ 7 U= WA JHH oHE S A= *”“;FXI phsL|ch oA 210 TFE F7(2 H
LICt 0|2 QI5H Valgrind7t Bt 2 S5 7HAM|O|M ClHZ EEE 1S m 7+t o

T UFLIEL

ZM0| X|YE B0 ZAIE) = A8 == Zh2te| HH| &=0i| thsh sHE |

flok lIﬂ"J

L=
0]

> r
0 Jo

M=
Elﬁf

09& -
Jio oo

A Z8j1 --sigill-diagnosticsE ALE510 JIT (just-in-time) Huf 2= HEE 4= ¢l
Etet2 m ZICHHMXIE £ & X|of| St {2 & M Oo{E &= JUELICH AN S — SIGILL
Ao|Moll & —=2 HE K| f5Lct

> r
fol

Memcheck == CtZ3at 22 7

or
|0
Hu
X
2
m
39
I}
i
o

HIE|{StEl ZEQ| M2 HME Solf Z#RE 27 B0 =7t {X5H dA=[U[SLICL --partial-
loads-ok=yes Z2{1E A}E5}0{ o|2{gt HA S EEE =+ USLIC]

T A7 E SEEMOTEIHNMEASLICH EAGHOF Y =2 B/
(definite/indirect/possible/reachable), 2 8 2 ZIF5l0f & F+==, X|™H =l AKX| =0 2|oH AX|5HofF &
=2 X|™ME 4 QIEL|CE 0]= - -show-1leak-kinds=kind1, kind2, .., --errors-for-

leak-kinds=kind1, kind2, .., match-leak-kinds: i & ZtZt x| Al EZ|0| AF25}0] ~SHE
& lgLich

Ol

MME =5 AN =0l ME22 do| ZEt=0] J22 2 0| HeE|=ECHH FHAH UM R2|5HY
A2, old Za|xet SUBH SES HHOF F B AHS5Y| M A E X E20]A match-
leak-kinds: & AMN|EILIC

O L2 S2|AEl (heuristic) AFR2S 2 5= ZAL7|0|A{ possible leak 2117} SAE|USLICH AL
7ttt FE|AE0f ofsf std:stdstring0l| &8 L ZOIE I AHXE 2= 2421 84 new[|2 &

=
=2E of2lo] I CHE &E5E2 AFESH0] C++ A2 LHREE TI2|7|= W R Z2IE ZM 7| 50| MIEL
Cl. 0]= --leak-check-heuristics=heurl,heur2,... SME AIE5I0] 7| O = MENE &=
UELIC
22 28 8 AHMEL oA FE X1|017P7HA14.|°*AL_|E} --keep stacktraces SM& AI235}01
Ztzto| BT W BT FIAE AS E20| A XS 8 K|of Cf$t 0f RS HAK O HO{B 4+ ULLICE
0|= "olf{M| & AL (use after free)" LB E MM o|-7-|L|- oy 35'_2 7| E35}04 Valgrinde| 2| AA A
HIE £0|7| ?Ia At E &= USLICt
T UM ALE0]| Ciel 207 M E RS LICEH AL El= A =28 (-v &M X[E Al ZAIE)E 229
= UKol CHsH OFX[2E == ZAM A AKX E 25 2 HIO|E =5 EAIFLIC

Valgrind GDB Mt S&0| tt5ar 22 ZLEE B & JHM = JS L e
QE U CIATEEH FSE L FIHEE M35t= M| ZLIE @& v.info open_fds

Valgrinde|alf 7| EE|= AE =X0| CiSt HEE EA|ISt= A 2L|E @ EH v.info execontext
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12.5. == 22 ¢f0]

Ruby 2.0.0

Red Hat Enterprise Linux 7.00{| M= =|Al Ruby 2.0.0 H{A & X| 3 &fL|Ct. Red Hat Enterprise Linux 60f Z &t

=

CHY E2|et ot S 2t= o E2|AH0|Me| A MER CIE{=ZZ|E{2l YARV (yet another Ruby VM) Z 2
g AIZtE 37 Y = USLIE

Ruby= =Xt lAEE K| ALt

Ruby 2.0.00f| Ci{ &t EC} XMt LHEL T2 Eo| HAEZ] H|0|X|0f|M &= A| 2! hitps://www.ruby-

Python 2.7.5

Red Hat Enterprise Linux 7.00{| = Python 2.7 A|2|=2| Z|Al &2|=2l Python 2.7.57} Z&t&|0{ UZSL|CE. O]
M0 = 50 UM 0{2f 7bX| 7HMH AFe0] Z =0 I20f Python 32t Z 2= S 2td S MSELICH
Python 2.7.50| A 7}ZF =2 & OtSH AFSHE Ch20F ZH5 L O

—

sysconfig 2 &

HE Atgtoll Chet RtM et S5

ro
>0
=
S
=
o
o
(@]
%)
He]
=
<
o0
(@]
=
@]
Q
0
=
o
(0]
<
=
o0
a
(7))
=)
D
2
N
~
o0
—
3
=2
x

.......................................................................................................... HzSHAI2.

Java 7 2! 0{2{ JDK

Red Hat Enterprise Linuxti| A= 7| & JDK (Java Development Kit)2 A OpenJDK7& EZX S =2 5111 oM
Java 72 7|2 Java HE S 2 &tE&tL|Ct 2= Java 7 1l 7| X| (java-1.7.0-openjdk, java-1.7.0-oracle, java-
1.7.0-ibm)= 741t OtRIHX| 2 02 A 2| HE MX|E 7Hs5HA| gfLlct

HE MX| 7|2 AHESI0] ALEXE SAl0l| SYUSt0{2{ IDKHAME Ae = on 2o 2t ¥ds 7T
U SRS CIHZE 5 USLICH HEBHIDKE 0| MK hYl M2 Soi ME = QUBLIct
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13z 4 EA
133 L EY Y

HED 74

HES3 & 7do| 23 Set 22 it 2 =UFMSLICE 0l= RA| £, CIHE, && s Al = U
S DUEASLICE AIEAE 48 H RAdE SHAFIZ MER 25 HX|E HII6HoF gt

NetworkManager

024 O Z2|AH| 0| MM ECt MESHA AR E = %{EE NetworkManagero0f| 0124 AF&t0| 7JHM [ A &L
E£75| NetworkManager= 50| A HEIT|LIH|E EE AFE56I0] 7|20 2 MH 01 HZA AIEHE FA|5t
X| e+&L|Ct Ol= 22| A7 nmeli connection reload HEHE E6l Q8 HE AIEE QlAIE = Q| &

=
L|Ct. NetworkManager2| D-Bus API EE = NetworkManager &3 =5 nmcli£ HZA = AS2 o Ao &
o| Ht=Z M &Lt

A2 XL L AFEETJ NetworkManager2| A4S Z28 4= QUUEE nmeli =7 7F = EASLICE
chrony £ E
REZ|E| chrony FEE= 7|E2| HFXCE HERQT AZE 0 et AUE ME AMH FHEH| D2|off HEHSHK|

OJ-L AANEIQ A|AE 2 ELE-IO A0 EE 4= USL|CF chrony HES= A2 YA SChE| AL ZHE Ao Z ||
S92z 0| HZo| ZOIXI{LE CHAl AHEI 7Lt SHe 25 AIARIS Tishof BiLIC G2 2ule B JHAt
Al2Eo] ELIEt

SH digiH o| 2, firewalld 17

Red Hat Enterprise Linux 7.00{| = S 2518 0| 2 firewalld7} EfXHE 0] RI0] W EL T AlF

e 2l
S| 17 U OIE{H| 0| AS BHEY| I3 UIESIT "Yo'S XISt SHO 2 Balsls wateS K| etct
Ol 1Pva % IPV6 5t ATIS X|RBILICE. Ol0ll= 0|cf4l B2|x|S X 2sts BEo| PlEfel & 67 MH

3
ZMO0] Nlﬁl—l':f- teot Aete A 2 2 I 5 U= ME|A E= o Z2(AH0]M IE{H| o] A= USLIEL

DNSSEC
DNSSEC= DNS Z2I0|HET} EXE &2I5tD 0|5 T ol 7t JU/JU=X|0f| CHE 6 £ E =H2I517| 2[sH DNS
HUAMBOIM SEe| RZEAME o1= Ll HAIG17| 2|5t DNSSEC (Domain Name System Security Extensions)
2ELICh
OpenLMI
Red Hat Enterprise Linux 7.00{|A{= Linux A|AE! 22| E 5 25 2| ¢I=Z2}E X|Z5t= OpenLMI Z2H E
£ SZ 2= gL|Ct 0| E ALE5t0] A8tz SHERO, 2 MA|, A AR ME[AE MF, 22|, ZLEHEY =

°""—IEP OpenLMi= Z2EM M 437 & 22| &Y S Heststr| fe AL T

— — T

OpenLMI= 042{ Red Hat Enterprise Linux X0 28 22| CIE{H 0|AE M| ZSHEE 1DotE[0] Y EL|Ct 0]
£71E S0 Yol REI0 A Belxtz el 2 At e R8s R2e 52+ s FY
5t AlE52 M3 & ct.

OpenLMi= 22 |E A|AE QL OpenLlMI HEE2{01| AX|E A|AH 22| H0|ME MER Fd 5[0 /U 0|=
Oo|MEE &2[5t12 OpenLMI HEEZ & Salf A|AH 22| 00|MEE S &E5H= S2I0|HE of Z2(7H| 0|
EE= AFEIE, OIE{ 0| A E X ZEH|C}.

OpenLMIZ Sdli AtEAtE CiEE T8 E = UFLIEL

Ho| Mg Z2HM M 2 7t odl AAES| M, 22|, ZLEE

—
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2 = B4 ALEe 4, 22|, ZLHEHE
~s2|x Y HEY T 4, B2, 2LEY
C/C++, Python, Java, HZ 3 OIE{H| 0| A0|M A|AE HE| 7|52 S5

OpenLMI AZ EQ|0] 35 HAl= 7| ZE2|RE =
X2t EF 20| B=SHA 2| AAE AH|E 5= JUSLITH

glcnic E2}0|HO{|A SR-IOV 7|5
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