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Ceph Porting Study on Domestic Operating Systems
XU Zhaoyang', LIU Shudong', SHI Chungang®, ZHANG Yan'
(1. School of Computer and Information Engineering, TCU, Tianjin 300384, China; 2. The 304th Institute, The Third
Academic of China Aerospace Science and Industry Corporation(CASIC ), Beijing 100074, China)
Abstract: This paper mainly designs the configuration scheme of the porting environment and compilation support by
analyzing the similarities and differences of the basic configuration, macro definitions and software dependency packages in
the operating systems between ZhongKeFangDe and CentOS. It also sorts out the basic requirements of porting such as basic
environment requirements , compilation and packaging tools as well as software sources. According to the SRPM file adapted
to CentOS operating system,the SPEC file adapted to the domestic operating system of ZhongKeFangDe is designed and
written, and the Ceph porting software package is completed. The main points of Ceph porting in domestic operating systems
are summarized targeting at the characteristics of different domestic operating systems. The results of deployment test and
functional test show that the transplanted Ceph is fully functional and meets the requirements of porting.
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1.1 Ceph S HRTFHEHA

Ceph M AFAHEARTEA: T 2004 4, Hii14)
FORN T IR AUTERE . AT SEME AT AT R (-
12 H B R T Sage Weil 78 T2 4 - 39 18] By i T
VE RS THUEM R IR Z G, & FITE T4 K
A2 L Hadoop Amazon S3 F1 OpenStack 55131,

Ceph J&—HA AT SEVE W] Pk G — 1Y 53
AP R G, B T X4 (object) (R (block ) K SCA4:
F45: (file system ) = Fh i [a] 42 11, B ATARHE 1 IS JZ 19
LIBRADOS J&E 5 J5 ui B X R AE# P IT  (object storage
device,0SD)AZ H. , S AR A7 DO REN 0. AR AR
P EE R = A A% O RTER S RADOS X
RAE RGN, B — D R AN R 09 0 A X
G5, FIATE Ceph RGEHIEE S 2R X — 20k
FEfi ;s HoUCA LibRados J2 , 122 (11545 1 5l G 2
FHTT LAsE 3k 46 K i ] RADOS X R A7EA6 RS, Rt
R AT LIRS B 2 A9 K H LibRados SR A# A &
W 3 % J5 0 Ceph ANFDE XM FfEffz 0, HAE
LibRados AYFER [ 2 W 8% 7 s i Akl 5 2 U
o EAE T A L2 O, R A R 2B P Y
52K, Ceph ZEAgINIA 1 FIT/s.

APP WD || XA RGN
(EHViIn) (€75 BV A (LibCephFS J/
RADOS) HEFUBL) (S3/swift) Posix % 1)
lﬁiﬁz#ﬁ_’:
JCEHE IR S5
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LibRados
(ViA] RADOS M RAFHE RS , 3 CL C+
Java. Python, Ruby .PHP)

RADOS M 447250
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El1 Ceph %t
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T %) ] 7= Ao B2 PP DA M. HAA RO =K W
WA EFEREATIR Linux REFEA—FL, Z4athm, T
A5 B R T AR bR B ).

2 Ceph #%#&

TEE AR R T, BT E R Al B i £
BETLR  VF 2 R S5 AR AR AR IEHE A SN, TR L R
K RPM %228 1) J7 N4 T Ceph 23 41 sAFAG R 42
(IFRE. B, ARWFZEE X L CentOS 5 Fp Ry 1811
SR ECE PR B RS DB R )5 R
CentOS ) SRPM (4, Wit 4w S i Bl TR i &R
il SPEC U, 52 Ceph PR AE R 18 R 4 Y
PR, K AT AL RPM 22384 s e, 16 h R
FRY5 b B AN 2B, 58 UK Ceph
M TAE.

21 RGEXBER

AATHEGE T CentOST SR B ARG M) 2257, I
SYMTT XS 25 SRS AR I T AR RS, a5 A
AT CH YUM\DNF T H 53403647 6/ GCC I
5 HBE A O B B[] [ 26 AL 55 FERS AR S, AR
WSS X X S 25 SR # T T A el O =X A
() PN 25 B0 B AR AE . 25056, CentOS 5 HHRL )y i 15k
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HEMTH YUM DNF/YUM

bige Iptables iptables/nftables

Git 1.8 2.18
GCC 485 8.3.1
Make 3.82 42
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lib/rpm/macros SCH4 N R4 BRINZE %€ L5 CentOS H
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J7 18 macros SCA A BRIA 22 € AR ) A8 2k
CentOS H ) Fic &
2 EEXXZ

TR CentOS R
Y%__gpg %{_bindir}/gpg2 /usr/bin/gpg2
%__python /usr/bin/python /usr/bin/python3
%.__zstd ¥ fusr/bin/zstd
%__gem Jc /usr/bin/gem

(EAHE R A, TE PRI TR Ge b B8 o3 4 1
LY CentOS REAFAEZEN], FECG I TCIEFLF) I
AN A, MRS A ) o R ) R B AN 7E Python
Zrpr, #41 x—python G AE PRI fE A x—python2 Y
# x—python3. £ XTI ML, AW T RGERY
FEIRAE, e AR F R, DAt T
install 32 2 FPAS [ R E6 Y 44 B b SPEC U R 3R
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ANVC L AT B G A 1. L, AR AR PR R
1) 5 AT I TE] 248 BT A7 PR R AT 1 WA DG i D 5
B LUK AR BT A 8 SR B A ) R, el B 5 K
Ceph BRI B AH T AE.

22 BEEE

AR FEAE ) Ceph hiiA A 12.2.13 (Luminous
KIASHRIR) , B PR RS8N X86_64 ZEME Iy rh ALy
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Name ceph
Version 12.2.13
Release 0%{?dist}
Summary NFS Ceph file system
Group System/Filesystems

TESCHR A B ARG R 72 SCT SO Bk
HoieL IR A b T AAE(F . H A BuildRequires
F Requires 7 BIN BB TR fBRAE RS
AR £ 24 B , O B 8 A B o SR A
WARRINZE 5 FiR.

RS EREFUHURBNERXBERENR

B IE
ExclusiveArch x86_64 aarch64 ppc64 ppcbdle
BuildRequires python3—prettytable ,python2—devel %5
Source0 /opt/rpmbuild/SOURCES/ceph-12.2.13.tar.gz
Requires python3—pecan .python2—jinja2 %

FEFBap T, 253 R %prep Yobuild Yeinstall |
%clean ,%files JLR B Bt. Hr:% prep B Bt i 97 4
PRI B UEAD 7 R T A% ; %build B BE 61 5T 40 3% T4, 1
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W2 A B LA AR B s, HL 32202 Ry Yefiles Bt
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223 HmHEBFRITE
B, PKHL RedHat Z&%1f Ceph Luminous J5fi%,

Foue, ¥ 222 PBLTHEFRY SPEC SO 5 DL
SPECS + H &, fi ] rpmbuild -bp ceph.spec Ay %
Fr AL BRERAE  FE S AR B AL S IR Z 5 AR R HR 7 1l
A dnf install xx 174X Cython ,python2—devel %5 %K 4
G AT 2 E LA E i AL BB B MG A

TETE PR B BRI Z 5, {8 H] rpmbuild —ba
ceph.spec 2 TR AT I IFA T 6 TAE , S fRFan ST
SEEeZ 5  AE ] 7 ~/rpmbuild/RPMS H 53¢ F 4 ili— £ %)
R TERAR Y Ceph 2440, HRITTEIRIER ST
1 Ceph ‘ez FRUNE 3 Frw.

ceph-12.2.13-0.nfs.x86_64.rpm
ceph-base-12.2.13-0.nfs.x86_64.rpm

libradosstriper-devel-12.2.13-0.nfs.x86_64.rpm
librbd1-12.2.13-0.nfs.x86_64.rpm
librbd-devel-12.2.13-0.nfs.x86_64.rom

cephfs-java-12.2.13-0.nfs.x86_64.rpm librgw2-12.2.13-0.nfs.x86_64.rpm
ceph-fuse-12.2.13-O.nfs.x86_64.rpm librgw-devel-12.2.13-0.nfs.x86_64.rpm
ceph-mds-12.2.13-0.nfs.x86_64.rpm python3-ceph-argparse-12.2.13-0.nfs.x86_64.rpm
ceph-mgr-12.2.13-O.nfs.x86_64.rpm python3-cephfs-12.2.13-0.nfs.x86_64.rpm
ceph-mon-12.2.13-0.nfs.x86_64.rpm python3-rados-12.2.13-0.nfs.x86_64.rpm
ceph-0sd-12.2.13-0.nfs.x86_64.rpm python3-rbd-12.2.13-0.nfs.x86_64.rpm

e 6_64.rpm python3-rgw-12.2.13-0.nfs.x86_64.rpm

agents-12.2.13-0.nfs.x86_64.rpm python-ceph-compat-12.2.13-0.nfs.x86_64.rpm

python-cephfs-12.2.13-0.nfs.x86_64.rpm

python-rados-12.2.13-0.nfs.x86_64.rpm
libcephfs jni1-12.2.13-0.nfs.x86_64.rpm python-rbd-12.2.13-0.nfs.x86_64.rpm
libcephfs jni-devel-12.2.13-0.nfs.x86_64.rpm python- 3-0.nfs.x86_64.rpm
libcephfs2-12.2.13-0.nfs.x86_64.rpm rados vel-12.2.13-0.nfs.x86_64.rpm
libcephfs-devel-12.2.13-0.nfs.x86_64.rpm rb x86_64.rpm
librados2-12.2.13-0.nfs.x86_64.rpm rbd-mirror-12.2.13-0.nfs.x86_64.rpm

librados-devel-12.2.13-0.nfs.x86_64.rpm
libradosstriper1-12.2.13-0.nfs.x86_64.rpm

rbd-nbd-12.2.13-0.nfs.x86_64.rpm

3 FRAEBREERZTH Ceph ZEE

e, A HERPLE S Ceph Z 0T, TR — R I
LML ABFTAE— DB LR R B IR 55
ferb, A rpm —q * Ar2H94E7R, (EH] dnf install —
downloadonly ——downloaddir=/tmp/ ** iy 4 & —iE17%
PMBEL IR, AR Ceph 22RO £051) 3
Kl 4 fos.

2.3 Ceph ZEFRERGFHBEER

it Ceph fEH BT TEIRAE R GE RO ST
RS T EPEAER G Ceph MBFEES, 2
LA LA i

(DAY CPU ZEM{F B\ RGN IRA G545 B A
Wiz [ P 184 R GEJE T Rh R 51 LLSRICH Y Ceph
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gperftools-libs-2.7-9.e18.x86_64.rpm

B S R 2 B R R A

(2)%1%F RedHat F 41 E7#24E 24t , R Hlrpmbuild
T EXF Ceph RIS AT IEH A TR rpm #8311
YA, F AT rpm A AR 2R B HARHLAR .
£ X} Debain & Ubuntu Z 41 [E =8 4E &40, N>k
build F1 dpkg % T HK A iR deb 48X L%,
JER ] dpkg Air -4 HA 3 HERHLAS .

G TERFAA AL TT T, B 581817 Ceph YR SC{4
[ install-deps.sh SCIR FI 24 2% i 75 2 00 SR AR
1, WA EE R B AMIR, TUAR A 42 7R 4k 2248 ] dnf/
yum ,apt—get SE RIS i 0 77 AT F-ah 236, Britk
Z A AR R G 2 ) B A AR AR R
8160 24 FR B IRUAS 2 A7 T AN ], I AR 91 44 B X6 1 O 2R Je
FRA NG 1 5 2R A 7R D T

(4)1E RedHat £ 51| [ 7= #:4E R G 19 SPEC SCIF
B, TEXTARE CPU ZRMJ7E ExclusiveArch 7B
IINARNAR B, PR IEAS [R] R 48 48 Bk S A ok if
FI .

3 BEIRR

FE Ceph &% I & e M A 4 BB fE 48 58 2
Jei W e B B 7 T P R 55 A% b, e AT
BB IR NFS IR 45 25 04758 £ Pt
31 EfAHERE KR

MRS AT e e e e 2 ), R
Fhh I AT . B9 E ceph.conf L S,
WE SR, FHE MON MGR ,0SD = K IEAmf ALk
R 43 ) 38 8 S AE A% 42 1 (CephFS) (B 285 32
[T (RBD) ¥ S A6 1 (RGW ) = K 4% 11, IRk
HIhRE K oE k. = RIEREREERGT B & 5 s, A
& 5 o LAE L, SR health IR B8 “HEALTH_OK”,
services Bt 78 IE B, MON .MGR A OSD FLmfiAR e

[root@localhost ceph]# ceph -s
cluster:
id: ef3bclal-03dd-4f14-b4cd-91af305c70f4
health: HEALTH_OK

services:
mon: 1 daemons, quorum Ceph
mgr: Ceph(active)
osd: 1 osds: 1 up, 1 in

data:
pools: 0 pools, 0 pgs
objects: 0 objects, 0B
usage:  1.00GiB used, 7.00GiB / 8.00GiB avail
Pgs:

5 ZREMER

(1) AT 1. 763 CephFS Z 01T, T 215
Ja 8l MDS( metadata—server JUEUE AR 55 2% ) B~ E 2
FHAE BEICEE , o CephFS RYiBfTHEALAR R, 35 5 1K
k6 Fras. WK 6 1T LIFE H, mds 7~ K “active”, 12
TIEH.

[root@localhost x86_64]# ceph -s
cluster:
id: 1b43044c-7601-4ele-add1-c1574e380faa
health: HEALTH_OK

services:
mon: 1 daemons, quorum Ceph
mgr: Ceph(active)
mds: cephfs-1/1/1 up {0=Ceph=up:active}
osd: 1 osds: 1 up, 1 in

data:
pools: 2 pools, 32 pgs
objects: 21 objects, 2.19KiB
usage: 1.00GiB used, 6.99GiB / 8.00GiB avail
pgs: 32 activetclean

6 23 MDS k%

MDS JSEE sl Z e , RIS oo Bl B IRt I
Xt CephFS #EATHE. MNILLREY], HRHEEM,
S FsATIE R SCR EANE 7 s,

tmpfs on /var/Llib/ceph/osd/ceph-0 type tmpfs (rw,relatime)

[ceph-fuse on /mnt/mycephfs|type fuse.ceph-fuse (rw,nosuid,nodev,relatime,
user_id=0,group_id=0,al low_other)

[root@localhost x86_64]# cp ~/anaconda-ks.cfg /mnt/mycephfs/
[root@localhost x86_64]# Ls /mnt/mycephfs/

anaconda-ks.cfg

B 7 CephFS 3R Th

(2) P #8542 O A = R A BE Al |, TCRe
Ja sh AR RS A8 AT 3 A RBD 42 1. Al 4 RBD 2
FYEIEHEL pool, 7F pool AYIEAN [ O # 515 S, PR
FHNAZREH T BRSO T HE 2. BRSO 4l 2
ZJa WP A AT oy XA XAk, RS R R B ok
IR HHE R X EL NS R AR, B s Eul ),
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Beisd g IS4 TIE R BRI 8 Fiw.

tmpfs on /var/lib/ceph/osd/ceph-0 type tmpfs (rw,relatime)

|/dev/rbd0pl on /mnt/rbdtest |type xfs (rw,relatime,attr2,inode64,sunit=8192,
swidth=8192,noquota)

[root@localhost x86_64]# cd /mnt/rbdtest & cp ~/anaconda-ks.cfg /mnt/rbdte
st/

[root@localhost rbdtest]# Ls

anaconda-ks.cfg

8 RBD 4 XIFEH I

()R RAFAHE O 7 = RIERI i BE il |, T
B E X A RGW,RCW IR 55 )3 sh Z 5 1)
Ceph FEFRIRS W 9 iR, K 9 ATLAE i, rew B/R
A “active”, k55 A sh 2]

[root@localhost ceph]# ceph -s
cluster:
id: ef3bclal-03dd-4f14-b4cd-91af305c70f4
health: HEALTH_OK

services:
mon: 1 daemons, quorum Ceph
mgr: Ceph(active)
osd: 1 osds: 1 up, 1 in
rgw: 1 daemon active

data:
pools: 4 pools, 32 pgs
objects: 171 objects, 1.09KiB
usage:  1.00GiB used, 6.99GiB / 8.00GiB avail
pgs: 32 activet+clean

io:
client: 16.2KiB/s rd, 0B/s wr, 24op/s rd, 16op/s wr

9 A3 rgw MEREFMERSE

£ RGW 55 5 shZ2 ) , M HE2 S3(AWS BY4%
HE R AEAEIR S5 ) I G AEAEHE D RS A I S mh D RE 1Y
SERPE. 7E ROW RYZERN_EANEE S3 P, il & CivieWeb
IR 55 %5 , A3 Bucket, B 0] F s3emd iy 4 X X 2247
fitid2e D UEA TR 5 B . AP OB R 2 S R, X4
FEAERE BT IR BER A 10 B,

[root@Ceph ceph]# s3cmd Ls s3

[root@Ceph ceph]# BllEEbucket

Bucket 's3://demo/' created

[root@Ceph ceph]# cd ~ 1BiTs3[Ebucketrh7ZEE

[root@Ceph ~]# s3cmd put anaconda-ks.cfg s3://demo

upload: 'anaconda-ks.cfg' -> 's3://demo/anaconda-ks.cfg' [1 of 1]
1848 of 1848 100% in 1s 1013.44 B/s done [AJZMEVELE
[root@Ceph ~]# cd /mnt &&[s3cmd get s3://demo/anaconda-ks.cfg|
download: 's3://demo/anaconda-ks.cfg' -> './anaconda-ks.cfg' [1 of 1]
1848 of 1848 100% in  0s 460.03 kB/s done

[root@Ceph mnt]# Ls

anaconda-ks.cfg

B 10 &3t s3emd FHITIEBRE
3.2 IhgetEmhR
3.2.1 NFS % #m) 4%,
W25 SCAE 2 4t (network file system, NFS )R] L) 18
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H DK Ceph S0 NFS AR A 7. —FPhy
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NFS Wil S S3 DR, Pl i RGW #8731
Ceph H; 5 —Ff~ CephFS 4 115 7=, Hai o 8 H
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[root@Ceph rgw-nfs]# tree

l_ ey
- anaconda-ks.cfg

2 directories, 1 file

11 NFS EFubR IS RGW #0
[root@Ceph cephfs-nfs]# tree

L— e
L

phts

anaconda-ks.cfg

1 directory, 1 file
12 NFS E iR I CephFS #0
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