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You manage

|

On Premises

Sitecore App

Sitecore Data

0/S

Middleware

Virtualization

Servers

Storage

Networking

On-Prem Server

You manage

I

|

Infrastructure
(as a Service)

Sitecore App

Sitecore Data

Runtime

0/S

Middleware

Virtualization

Servers

Storage

Japinoid Aq padeuelp

Networking

Cloud Virtual Machines

You manage

Platform
(as a Service)

Sitecore App
Sitecore Data
Runtime

Middleware

0/S

Virtualization

Servers

]
Japinoid Aq paseueln

Storage

Networking

Cloud Managed Platform

PIXNET

Software
(as a Service)

Sitecore
Experience
Database

Runtime
Middleware
/S -
Virtualization

Servers

Storage

Networking

Cloud Managed Software
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ZFS + Percona (MySQL)



ZFS BFIEFT
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What is ZFS?

PIXNET

ZFS is a combined and designed by Sun
Microsystems.

The ZFS file system is a file system that fundamentally the way file
systems are administered, with and not found in other file
systems available today. ZFS is robust, scalable, and easy to administer.

Software Raid - recommand Platform

128 bit filesystem e Solaris / OpenSolaris

no fsck - scrub / resilvering e macOS / FreeBSD

RAID-Z / mirror e FreeNAS / NAS4free / pfsense
Snapshots

https://en.wikipedia.org/wiki/ZFS http://wiki.lustre.org/ZFS_OSD_Hardware_Considerations
https://zfsonlinux.org/ https://docs.oracle.com/cd/E26505 01/html/E37384/zfsover-2.html#scrolltoc



http://wiki.lustre.org/ZFS_OSD_Hardware_Considerations
https://docs.oracle.com/cd/E26505_01/html/E37384/zfsover-2.html#scrolltoc
https://en.wikipedia.org/wiki/ZFS
https://zfsonlinux.org/

Sl NOL L

: storage

@%EEE;%*;F?IJ ”IEA (s)’:tlngr‘epaired @ in @ days ©03:35:21 with @ error
FreeBSD: ZFS + GEOM NAME STATE READ WRITE CKSUM

c - storage ONLINE 0 /]
Debian: ZFS + disk path / label raidz1-0 ONLINE
gpt/storage@  ONLINE
gpt/storagel | ONLINE
gpt/storageZ2 | ONLINE

: storage

: ONLINE gpt/storage3 | ONLINE
: scrub repaired @B in 1h13m with @ errors on Sun Nov 10 01:37:19 24 gpt/storage4 | ONLINE
gpt/storage5 | ONLINE
gpt/storage6 | ONLINE
logs

SIS IS B SIS IS S
(SIS IS IS IS TS IS )
SIS IS IS IS IS IS TS B

NAME
s mirror-1 ONLINE
PCi-0000: d8: 00. 0-sas-expOx500304801F1546F f-phy2-lun-0-partl gpt/writed  ONLINE
pci-0000: d8:00.0-sas-expdx500304801f1546ff-phy3-lun-0-partl gpt/writel ONLINE
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phy4-lun-0-partl cache
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phy5-1lun-0-partl gpt/read@d ONLINE
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy6-1lun-0-partl gpt/readl ONLINE
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy7-lun-0-partl spares
1ogspc1—0®®0: :00.0-sas-exp@x500304801f1546ff-phy8-1lun-0-partl gpt/spare® AVAIL
mirror-1
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy38-Lun-0@-part3
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phy39-1un-0-part3
cache
pci-0000:d8:00.0-sas-expdx500304801f1546f f-phy@-lun-0@-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phyl-lun-0@-partl
spares
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy9-lun-0-partl

o e
o0 e
SRS
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S
S
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1I2F IOPS
¥ H SSD & ZIL & Cache

Root on ZFS 1E#F

BEFZEMEFENTH®

fEIEREZS B2 (Percona Al)
el = i

DHBERFEA Storage (ZFS) B

AT AL

o FH=MINTEIREE, EFREHEHNIKTE
root partition

o ZIEAHEMIAI ;Iz root partition

o IXZFAZRESHITEFEE OS £ import

ZFS [0




Elasticsearch Z##iHZ PIXNET

LIS RERR &l

. : zfs zfs_arc_max i FERE : 500M ~ 1000M
Elasticsearch service 3221225472 (3G) Elasticsearch JVM: #2525 88 35% ~ 50%

ZFS ARC: 2 5C8s 35% ~ 50%
ARC

SSD 15G RCIERE A EC A

ZIL L2ARC - Cache ZIL:30G /etc/elasticsearch/jvm.options
cache:90G -Xms5632m

ZFS Storage Pool -Xmx5632m

/etc/modprobe.d/zfs.conf
options zfs zfs_arc_max=3221225472 # 3G

L2ARC
o EHMHI (SSD) Cache BIFE A SLOG (Separate ZFS Intent Log, SLOG)
o EHREMIL Cache BIBEFTA (virtual devices, vdevs) 7 ZIL Th#E




Compare L2ARC on and L2ARC off

PIXNET

|OPS delivered by a single OST with and without L2ARC

12000
10000
8000

6000

Ops/sec

4000

2000

n N «—+ Y N1 ™M
M un i~ 00 O N <
N AN ANANMMm N M

55
73
91
109
127
145
163
181
199
217
361
379
397
415
433
451
469
487
505
523
541
559
577

Seconds

emmm=| 2ARC ON s | 2 ARC OFF

http://wiki.lustre.org/ZFS_OSD_Hardware Considerations


http://wiki.lustre.org/ZFS_OSD_Hardware_Considerations

R = S YA TT PIXNET

FreeBSD + HAST + CARP + ZFS = {E#FF

NERRERRRERRRRRR RRRRERR. -
[ MNNANANR RNRRRRRR RRRRRRR. B,

Storage &
SATA or SAS x24
HBA Card

192.168.10.11724 P& Virtual IP

[FI2E SRk 6 A

10.10.10.1/24 10.10.10.2/24

e VMWare GuestOS £ ZFS Failover B o] 4~ th g iR 7%

e ZFS Failover FffEl#y 78s




[B] 7k 2% 5% Percona (MySQL)



About Percona XtraDB Cluster, PXC PIXNET

Nodel
reads
<t+—=
Camdt writes
D> J
writes
-_— y

Group communication

Node3

https://www.percona.com/doc/percona-xtradb-cluster/LATEST/intro.html



https://www.percona.com/doc/percona-xtradb-cluster/LATEST/intro.html

PIXC on PIXNET

PIXNET

reads, raidz1
e

Pl

writes, raidz1

reads, raid10
<]

\
\
\
& N
\

reads, raid10
-«
Garbd

pool:
state:
scan:
config:

storage
ONLINE
scrub repaired @B in 1h13m with @ errors on Sun Nov 10 01:37:19

NAME
storage
raidz1-0
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy2-lun-0@-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy3-lun-0-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546f f-phy4-Lun-0@-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy5-lun-0@-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy6-Llun-@-partl
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phy7-lun-0-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546f f-phy8-lun-0-partl
logs
mirror-1
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy38-1un-0-part3
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy39-1lun-0@-part3
cache
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phy@-lun-0@-partl
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phyl-lun-@-partl
spares
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phy9-lun-0-partl




top - 19:51:04 up 397 days, 4:03, 2 users, load average: 5.71, 5.45, 5.06
Tasks: 341 total, 1 running, 340 sleeping, 0 stopped, @ zombie

%¥Cpu(s): 1.9 us, 0.4 sy, 0.9 ni, 8.7 id, 11.9 wa, 0.0 hi, 0.1 si, 0.0 st
KiB Mem: 65999196 total, 65541344 used, 457852 free, 93400 buffers

KiB Swap: 62498812 total, 1237936 used, 61260876 free. 6360104 cached Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
2246 mysql 20 © 85.895g 0.059t 4.868g S 73.0 95.5 137547:19 mysqld

avg-cpu: %user %¥nice ¥system ¥%iowait %steal ¥idle
2.14 0.00 0.41 7.49 0.00 89.97

Device: rrgm/s  wrgm/s r/s w/s rkB/s wkB/s avgrq-sz avgqu-sz await r_await w_await svctm %util
sda 0.00 0.00 539.00 34.00 3704.00 152.50 13.46 3.17 5.41 5.74 0.12 1.75 100.00




avg-cpu: %user

Device

top - 21:45:20 up 84 days, 13:26,
Tasks: 471 total,

2 users, load average: 6.85, 7.12, 7.00
1 running, 470 sleeping, @ stopped, @ zombie

%¥Cpu(s): 13.4 us, 3.0 sy, 0.9 ni, 80.8 id, 0.9 wa, 0.0 hi, 2.9 si, 0.0 st

MiB Mem
MiB Swap:

128596.4 total,
61440.0 total,

PID USER
18092 mysql

PR NI VIRT RES

SHR S %CPU %MEM

13225.1 free, 113380.7 used, 1990.6 buff/cache
61235.7 free,

204 .2 used. 14113.3 avail Mem

TIME+ COMMAND

20 © ©62.3g 49.4g 154780 S 560.6 39.4 376792:21 mysqld

¥nice ¥system ¥iowait %steal %idle

tps

kB/s

rqm/s

75.83

await aqu-sz areq-sz %util

: storage
: ONLINE

: scrub repaired @B in 1h13m with @ errors on Sun Nov 10 ©01:37:19 2019

NAME
storage
raidz1-0
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy2-lun-0-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy3-lun-0-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy4-lun-0-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy5-lun-0-partl
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phy6-lun-0-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy7-lun-0-partl
pci-0000:d8:00.0-sas-expdx500304801f1546ff-phy8-lun-0-partl
logs
mirror-1
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy38-1un-0-part3
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy39-lun-0-part3
cache
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy@d-1lun-0-partl
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phyl-lun-0-partl
spares
pci-0000:d8:00.0-sas-exp@x500304801f1546ff-phy9-1lun-0-partl

errors: No known data errors

STATE

ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE
ONLINE

ONLINE
ONLINE
ONLINE

ONLINE
ONLINE

AVAIL

READ WRITE CKSUM

S

(SIS RS IS IS ISR S

(SIS

(SIS

S

(SIS RS IS IS ISR S I

(SIS RS IS IS TS IS IS IS




top - 21:53:33 up 84 days, 13:26, 1 user, load average: 4.81, 5.24, 5.41
Tasks: 457 total, 1 running, 456 sleeping, @ stopped, @ zombie

%¥Cpu(s): 11.4 us, 2.7 sy, 0.9 ni, 83.8 id, 0.1 wa, 0.0 hi, 1.9 si, 0.0 st
MiB Mem : ©64308.3 total, 14979.9 free, 47656.3 used, 1672.2 buff/cache

MiB Swap: 61440.0 total, 61001.5 free, 438.5 used. 15930.8 avail Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND
4632 mysql 38.6g 25.5g 145284 S 479.1 40.6 321266:35 mysqld

: ONLINE

avg-cpu: %user %¥nice %system ¥%iowait %steal %idle : storage
) ' 4.59 84.65 : scrub repaired @B in @h38m with @ errors on Sun Nov 10 01:02:44 2019

storage ONLINE
mirror-0 ONLINE
pci-0000:82:00.0-scsi-0: s ONLINE
pci-0000:82:00.0-scsi-0: ¢ ONLINE
pci-0000:82:00.0-scsi-0: 3 ONLINE
pci-0000:82:00.0-scsi-0: . ONLINE
mirror-1 ONLINE
ONLINE

ONLINE

ONLINE

ONLINE

S
S

Device tps kB/s rgn/s await aqu-sz areq-sz %util NAME STATE  READ WRITE CKSUM

(SIS IS IS RS IS IS T S RS )
(SIS IS RS RS IS TS RS
(SIS SIS IS IS IS IS IS )

logs
mirror-2 ONLINE
pci-0000:00:1f.2-ata-1-part3 ONLINE
pci-0000:00:1f.2-ata-2-part3 ONLINE
cache
pci-0000:00:1f.2-ata-1-part4 ONLINE
pci-0000:00:1f.2-ata-2-part4 ONLINE

No known data errors



PXC %2l PIXNET

T emoff ZIL: 30G (mirror)
CPU: 8 Cores LIt Alme=e

cache: 90G stripe

RAM: 64G LI E Checfksium=fletcher4 ARC: 206
HDD: SAS 300G x8 (600G) L1t setuid=off

SSD: 120G x 2 eXGF>=Off
devices=off

sync=disabled for mysql datadir and binglog dir

Percona 2%

innodb_buffer _pool size = 20G

innodb_thread_concurrency = 32: LL CPU 88=Z M, cat /proc/cpuinfo | grep proc | wc -I
innodb_read io threads = 28

] = Z\
innodb_write io_threads = 4 . io theads Bll{&k:& £ = A= LE 45 5 B

ARC Total accesses:
Cache Hit Rat1io: 94.63% 4.32G
Cache Miss Ratio: 5.37% 245.16eM
Actual Hit Ratio: 94.62% 4.32G

Data Demand Efficiency: 77.21% 967.49M
Data Prefetch Efficiency: 14.46% 4.98M




v Basic CPU / Mem / Disk Gauge

L CPU Busy i Used RAM Memory i Used SWAP i Used Root FS i CPU System Load (1m avg) i CPU System Load (5m avg)
- 2% 62% s 0.51% L__!__]_s______ - 0.4% - 1.2%

v Basic CPU / Mem / Disk Info

i CPU Cores i Total RAM i Total SWAP i Total RootFS i System Load (1m avg) i Uptime
32 62.80 GiB 60.00 GiB 27.4 GiB 0.13 12.1 weeks
. | .| . | . 4 o
Disk IOps
= 1.0K iops
2 Memory Basic
75 GiB
F 500iops
56 GiB 4
=~
M g iops ) | . : =
37 GiB 2
19 GiB -500 iops
04:00 08:00 12:00 16:00 20:00 00:00
min max avg current
0B = sda - Reads completed 0 iops 181 iops 6 iops 0iops
04:00 08:00 12:00 16:00 20:00 00:00 « sdb - Reads completed Oiops 178 iops 6 iops 0 iops
RAM Total ~~ RAM Used == RAM Cache + Buffer == RAM Free == SWAP Used . sdc-Reads completed Olops 177 iops 6 lops 0 iops
= «= sdd - Reads completed 0iops 182 iops 6 iops Oiops

= sde - Reads completed 0iops 179 iops 6 iops 0iops
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Debian BEE &

PIXNET

Cobbler uses a simple system of objects to define a provisioning configuration..

As one moves down the dbject tree, variables from one object
override and add to the information defined in the objects

above. Distro

Variables may include kernel options, or templating variables,

forinstancetousein a kickstart. They can also
include how much virt ram or disk to use, or whereto store a virt disk.

Many other settings are not shown here.

data source to mirror

Repo (optional) for mirroring

kickstart

kernel
T ey initrd
vanables
/
install tree
S
Profile >

(subprofiles can also exist)

content each profile will attach
to automatically

o

.
-
.
.
.
-
.t
ooooo
--------

binary blobs o

00000
L
.y
........
.
ey
of
ey
e

Image (some use cases)

N~

https://cobbler.readthedocs.io/en/release28/about.html

vanables (override distro)

interfaces

System (optional)

At

N

variables (override profile)



https://cobbler.readthedocs.io/en/release28/about.html

Ansible &% PXC
Client reboot

DHCP Discover to Port 67

Step 1

PXE

Step 2

Client

PXE

Step 3

Step 4

Step 5

Client

PXE

Step 6

Step 7

Client

PXE

Step 9

Contains "PXEClient" extension tags

Extended DHCP Offer to port 68 contains:

PXE server extension tags +
[Other DHCP option tags] +

— Client IP addr

T

____DHCP Request to Installation Server port 67
Contains "PXEClient" extension tags
+ [Other DHCP option tags]

DHCP Ack reply to Port 68

-

DHCP / Proxy
DHCP Server

Boot Service Discover to port 67 or 4011

Contains: “PXEClient” extension tags
+ [Other DHCP option tags]

—

Boot Service Ack reply to client source port

Client

00 00

Execute
Downloaded
Boot Image

0

PXE Client

Boot
Service

Contains: [ PXE Server extension tags]
(contains Network Bootstrap Program file name)

™

Network Bootstrap Program download
request to TFTP port 69 or MTFTP port | —
(from Boot Service Ack)

\

Network Bootstrap Program Download to

Client's port

Boot Server

Cobbler &
18 API Enig
% Server 2

28

Cobbler
+

kickstart
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e Hostname e reboot o TMEIENE o BHEEH
e |IP, Gateway o {&tX vlan o THEH o T
e HDD 7 E| e cobbler B#% (—A& & & Debian e NIS
e E&5F switch vlan server &4 L GREY) e NFS

o RTIRIE

"tmp-db-0-124": "uplink":
"DNS": "switch": "
" ! "FRLC™: p
"speed": 1,
A "port": "
"gateway": " "
"hostname": " ;
"interfaces": |cilr:6bi79:ab:31":
‘gelf:6b: 79:ab: 38" ;
"vlan": 1
“d" & L, "IPMI": "
"ipv4": “partition”;
g ! "disk":
"size":
"count":




L AN
d k“.l‘ﬁy]l"“

changed: [tmp-db-2-49
Monday 25 November 2019

TASK [ipmi-reboot-to-pxe :

changed: [tmp-db-2-49 ->
Monday 25 November 2019

TASK [ipmi-reboot-to-pxe :
> localhost]

changed: [tmp-db-2-49
Monday 25 November 2019

[l

M) 54

18:05:10 0800 (0:00:00.718) 0:00:02.760
impitool power boot] "e*sesssssssvsssscernns

18:95:11 +0800 (0:00:00.703) 0:99:03.463

A% avra s a

H PXE &

AL

P

s e

oo

) < BE 1 452224) pci BHPY :BH :Ha .0
| 456291] pci HHBG:68R:1f .0
J shadiridee®: GPIﬂ/TfD
; aherid [ 1.456421] pci ABAB:B0:1f .0
| 1.456522) pci B86A:B8:1f .0
1881 )
{ 1.457114]) pci HBBA:BB:81.0:
( 1.4572421 pci 0800 :60:82.0:
’ [ 1.4575481 pci HBHAA:B7:84.0:
VaNZGANTAZNEQUOOURNn bit]l (contains BARA for B VUFs)
' [ 1.4576981 pci ABBA:QA7:808 .8
- , bitl (contains BAR3 for 8 UFs)
SRR | 1.458@889] pci ABABG:87:80.1:
— b bitl (contains HBARA for B8 UFs)
[ 1.458238] pci 0886 :87:80.1:
. bitl] (contains BARI for 8 UFs)
( 1.4584671 pci ABBG :60:83.0:
[ 1.4587341 pci 0B66H:86:86 .8
) 5 GTss xB8 link at 8B68:88:67 .8
» localhost] I 1.458922] pci ABBY :8KR:87 .08
18:85:10 +0R00 (9:00:00.470) 2:00:02.041 1 1.459857]1 pci HBBH BB .89 .0:
l 1.459184]1 pci HBAA.BB:8a .0
ipmitool set boot devices] **¥eeNEReRsenne | 1.459319]1 pci BBAR:AA:1c.B:
localhost] | 1.4598381 pci ABAG:8A:1c.5:

sy s ANy 2 wAssrLEer s B

enabling Extended Tags
quirk: [io BxBB688-8x887f]1 claimed by ICH6 ACF
gquirk: [io Bx8508-8x853f1 claimed by ICH6 GP]

ICH? LPC Generic 10 decode Z PI0 at BcaB (mask

PCI bridge to [bus Bal

PCl bridge to [bus 891

UF(n) BARB space: [mem BxfbdaBBBB-B8xIbdbffff €
UF(n) BAR3 space:! [mem BxfbdBBABA-BxTbdIFFrr €
UF(n) BARB space: [mem BxFbebBABB-Bxfbe?ffff E
UF(n) BAR3 space: [men BxfbedBB@8-Bxfbebffff €
PCI bridge to [bus 87-881]

iZ.888 Gbss available PCle banduidth, limited
(capable of 63.888 Gbss with B GT/s x8 link)
PCI bridge to [bus 86]

PCI bridge to [bus 85]

PCl bridge to [bus A4]

PCl bridge to [bus B3]

ASPM: current common clock configuration is br

CIIIC

e



https://docs.google.com/file/d/1Fm_br61SxU6VuB8BolDQPhwc7nHN4w5_/preview

Q&A
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YOU




=P 3. FXakid Gl

PIXNET BI3L#220034F, 2006 R ILMB R B EER BN AR AT 1, WH2007 FM0AMFREEIEREE . K2 —FLlxtEF

AMDHEHRRAT, ETEERBFEE BFBEF.PIXgoods, PIXmarketing. PIXinsight, B8 EIBER . S ERTS,
E IR Guide to SMART Life |t %#%I0MB{E, 20184, PIXNET #H I £#E= R IR E R E 17 R SR R ik, i iEEE X%
R4 BEEBIHEELEE ES,

N

B
PIXNET

Guide to SMART Life

Tégé}y “ PIXmarketing @ PIXgoods ””“I PIX|nS|ght



E G T T
Email: cytseng@pixnet.tw
cytseng@gmail.com

&iERTER. T ITME. X E
& AR BRI 2R S ER

{& A\ Facebook



