- e

n%*i@ﬁﬁ ( — )

] 77 =EEME KBRS 2 [RER

chunming@ntnu.edu.tw




- e

> —
[/ e =
BLEEEY
o DU %&‘EEE%%HH’JE‘E R AN EREPEE IRk 28
—fafikes L - BUE Iz En AP AH AN -
Lustre® e Open Source e Enterprise
" e e IBM GPFS
e Glusterfs e DELL Isilon OneFS
e BeeGFS IBM
GES’ e OrangeFS Spectrum
(rangeFs e Ceph Lo

@

ceph



TATEPE S -RAID (R A 5Y)

RAIDO RAIDS5
Size = N X l’nin(Sl, 52 SN) Size = (N — 1) X min(sl, 52,53, SN)
RAID1 RAID6

Size = min(51,52 SN) Size = (N — 2) X min(51,52,53,54 SN)
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Lustre 2215 [E

MDT : where Is

OST-1, OST-2, OST-n:

which files ? data files
el ool Sl ONE Ketndata Object Storage Object Storage
Targel (MGT)  Targat (MDTO) Targets (MDT/ - MDT)) Targets (OSTs) Targets {OSTs)

MGT : System

Management
Info about
OSTs and
clients
Management | Metadata and Additional Object Storage Object Storage
MNeatwork Managament Matadata Sarvers Sarvers
Servers Sarnvers

High Parformance Data Metwork
{Omnl-Path, InfiniBand, 10/401 00GBE)

B 5 25 ¢ http://wiki.lustre.org/Main_Page Lustre Clients (1 — 100.000+)
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Lustre E A28 8

o E12F kg% MGS ( Management Server)

o LustreX R 5215
o M E R fEIAREs MDS ( Metadata Servers )
o MHFEFEAR2S OSS ( Object Storage Servers )
e Lustre AP Im

e Lustre #F&#85H LNet ( Lustre Networking )
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Lustre 25l RS

e MGT, MDTEMRAIDIEB &=EZ TN E R REHT
e MGT, MDT ol #¥ HSSDZNVMe & E =B &8

o OSTEMRAID6+Hot Spare U fREE K
o Client& i £ R ER S R AT IS
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Lustre %

o B3 Kernel I/ EfidmsZ4 3= Lustre Client

. E%ﬂfﬁ‘ﬁﬁ
%8 MDS K 0SS HITEREAR AR
135 MDS & 0SS tHEH - RER AR

o & MDS & OSS E’JZHEQHX
e OSS BHBSER + A 0SS HEFEH KR (
)
S AMDS - OSSI & )

o Bl EREE (BERSERIE AR
e EE1E MDS B¢ OSS F#1T e2fsck -f /dev/sdX & MDT gf OST
S

? WE MDT 8k OST ( Ictl dl, €/ dmesg =2 kernel 512 )
F Client Ix[Ol1EE 4R

IIIT

B[E (Ifs df -h, Ifs df -hi)
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e commands

Plan oI - EEE fsocketREE
(monitor) ~ 124 (modify)F1 B (delete)

® pbs_server

B - EE - B RRER

® pbs_mom

U pbs_server #5 FROHE TR _
45 SR [0l #Hy 45 pbs_server

® pbs_sched

-

12 AL R LAE

7 IS FERVIZ TR ANAT - STRE RS

BEHRELF  ERSEREMMERE

& ETIR A (submit) -
Tk



——

> —
=)L r——

A &2 Queues

gmgr -c "del queue batch"

gmgr -c "create queue workq queue_type=execution”
gmgr -c "set queue workq enabled = True”
gmgr -c "set queue workq started = True"

gmgr -c "set queue workq resources_default.walltime=1:00:00"
gmgr -c "set queue workq max_running=10"

gmgr -c "set queue workq max_user_queuable=20"

gmgr -c "set queue workq max_user_run=5"

gmgr -c "set queue workq resources_default.nodes=1"

gmgr -c "set queue workq resources_max.nodes=4"

fflfRQueues
#217Queues

N

BEERREE

R EQueuessxZ [EGFEEI=
REFEAERIZRERRFFRE=
REFEAERZERFRE=E

52 £ Queues?azg fInodesEl =

=2 EQueuessx X FEInodes#l=

|
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A &2 Queues

gmgr -c "set queue workq acl_hosts=cn1+cn2+... . ; vy
gmgr -c "set queue workq acl_host_enable=true" =% FEQueues & HRInodes £+

gmgr -c "set queue workq acl_users = user1" 15 Queues o] DU FARY IR 5%
gmgr -c "set queue workq acl_users += user2"
gmgr -c "set queue workq enabled=true"

gmgr -c "'s q queue priority = 100" 52 EQueuesfI BT E 4R
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A &2 Queues
e #17Queue
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gmgr -c "create queue workqg"

gmagr -c "set queue workq queue_type = Execution”

gmgr -c "set queue workq started = True"

gmagr -c "set queue workq resources_default.nodes = 1"

gmagr -c "set queue workq resources_default.walltime = 01:00:00"
gmagr -c "set queue workq resources_default.neednodes = workq"
gmagr -c "set queue workq enabled = True"

gmgr -c "set queue workq started = True"
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Submit Job &4l

o —IFHIIRAZ

[userl@master ~]$ gsub submit.sh

e I8 queue B 1H

userl@master ~]$ qsub -q vip submit.sh

o I5EHNITIFE

$ qsub -l walltime=24:00:00 submit.sh

o I5XE Job B1E

$ gsub -N hello submit.sh
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Submit Job &4l

#!/bin/bash

#PBS -N job

#PBS -o folder path
#PBS -e folder path
#PBS -q workq

#PBS -l nodes=1:ppn=
cd $PBS_O_WORKDIR

module purge
source /opt/intel/oneapi/setvars.sh intel64
module load “modulefiles

if [ -n "$PBS_NODEFILE" ]; then
if [ -f $PBS_NODEFILE ]; then
echo "Nodes used for this job:"
cat ${PBS_NODEFILE}
NPROCS="wc -| < $PBS_NODEFILE"
fi

fi

echo "Starting on "hostname™ at "date™
mpirun -hostfile $PBS_NODEFILE -n $NPROCS $HOME/hpl/bin/xhpl > HPL.out
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Jobs #1TEI I K 1R1E
o &P A Jobs AAEE

$ gstat
o BFPTA Jobs EZAREE
$ gstat -a

o BANFLHGIE Job FFAHIARE

$ gstat -f JOBID

o B EF A& Jobs ikFE

$ gstat -u USERID

e &5 Jobs f

$ gstat -x

P 20 %
S T\ IR 41N

|
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Jobs M ITESIE K 1=1E
o B EFRHEBERACLE

$ gstat -xu USERID

o FA/NIE Job 1 HIRLE 1 as

$ gstat -xf JOBID | grep exec_host

o ZRZ 4B RIB queues AR

$ gstat -Q

o FA/NZ 4 BRI queues rEAHIAA RS

$ gstat -fQ

o ZENZ A B BINE queue FEAARR:

$ gstat -fQ workq
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Jobs #H 1T

o HIFH Job #1T

epy

R1E

$ ghold JOBID

o BEME Job ARER

$ qrls JOBID

S1EHITE Job

~

$ qdel JOBID

o BHl{F LEE Job

# qdel -W force JOBID

o H1TE Job

# gqrun JOBID
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Jobs HAITESIE M IR1E

""""" ZHEE Job BILE

# qalter JOBID -p 150

e ZEE Job FHIEE

# qalter JOBID -I walltime=02:00:00

o ST Job

# grerun JOBID
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o Hl|HH node FIAREE

# pbsnodes cnl

o S| AARTHY nodes

# pbsnodes -

o 55 node BEAREETTHERE

# pbsnodes -0 cnl

o IKEE node EERFE

# pbsnodes -c cnl
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e PBS falizzaff FHACERES 1S

/var/spool/torque/server_priv/accounting

e PBS falfkzas logs ES1E

/var/spool/torque/server_logs

e PBS B2 ENE

/var/spool/torque/sched_priv/sched_config

e PBS #F71Z logs B

Ivar/spool/torque/sched_logs
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e PBS EE L EE

Ivar/spool/torque/mom_priv/config

e PBS EEE 1R |OgSLDl: &

/var/spool/torque/mom_logs
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TEEZE g (Containers) ?

Container 21FEAAB SR ER LI - FARIEEAZNNERZEIV
KENRRERBIIRIE - SsieftBE(CRERTEABIZRZNNAT - AL
o] DUEERR E 1RSI (Infrastructure) BOEEE ABH T EITEHIT

B ¥ 1982 & - Unix N2 chroot #HlRL 2 —7& Container 9%t - {EH

2112013 £ - dotCloud EX A~ 8¥ L  —Ei§ Container ZZE{CHER G
Docker - A E1FEF Y%  Container B9Z& /& -

HeImE _EPFAEERBLInuxEE TR A (WRedHat ~ CentOS ~ Ubuntu
SLES * OpenSUSE) - E#{CRVEEIEVMware « RN EIRRT & (WAmazon
AWS - Microsoft Azure * Google Cloud) & NSRS EInZR#E0penStack

&~z #5Docker -
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iner VS VM

APP 1

APP 2

APP 3

BIN/LIB BIN/LIB BIN/LIB

APP 2

APP 1 APP 3

BIN/LIB BIN/LIB BIN/LIB

Guest OS Guest OS
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Hypervisor

Host OS

Infrastructure

Virtual Machine Container
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Ganglia Monitoring System

. = _
Gang|a/_\E EOpenSourCe Ganglia Monitoring System

E_ TTE A z j— ETJ' Hﬂ Demos Download Community Support Contributors
E/\] CI u Ste rJIEL i BT » O % SEARCH BLOG, MAILING LISTS, WIKI

What is Ganglia? endancen ey Goagle

Ganglia is a scalable distributed monitoring system for high-performance computing systems such as

/ Y 71/ | e | 7 ' clusters and Grids. It is based on a hierarchical design targeted at federations of clusters. It leverages
\ widely used technologies such as XML for data representation, XDR for compact, portable data transport,
E and RRDtool for data storage and visualization. It uses carefully engineered data structures and
ZIN ) . ! . i
algorithms to achieve very low per-node overheads and high concurrency, The implementation is robust,
has been ported to an extensive set of operating systems and procassor architectures, and is currently in

use on thousands of clusters around the world. It has been used to link clusters acress university
campuses and around the world and can scale to handle clusters with 2000 nodes.

E Q Ganglia is a BSD-licensed open-source project that grew out of the University of California, Berkeley
l I S e r L] Millennium Project which was initially funded in large part by the National Partnership for Advanced
m [|\\ /L_’\ Computational Infrastructure (NPACI) and National Science Foundation RI Award EIA-9802069. NPACI is

funded by the National Science Foundation and strives to advance science by creating a ubiguitous,
continuous, and pervasive national computational infrastructure: the Grid. Current support comes from
Planet Lab: an open platform for developing, deploying, and accessing planetary-scale services.

N2 | E i— i— L./No Comments orar J} ' l-
\ / D E@ E B ﬁ% Buy the book today!
We're back!

Posted by Matt Massie in Uncategorized on March 7, 2018

SourceForge updated their infrastructure and we missed the email explaining how to prevent downtime.
Everything should be back to nermal now. Serry for the inconvenience,

./No Comments

Ganglia Web 3.7.2 released

Posted by vuksan in Uncategorized on June 14, 2016

Ganglia Web 2.7.2 has been released. Changes in this release are B ANNOUNCEMENTS (33)

FUN (=
* Fix for a reflected XSS issue in the metrics API o .
= Other minor improvements and fixes M FYI (10
Thanks to Lier Adar from Palantir Security for reporting the XS5 issue. [l RELEASES (45)
Download the release from [l UNCATEGORIZED (25

https://sourceforge.net/projects/ganglia/files/ganglia-web/3.7.2/

WHO USES GANGLIA?



GanglialyZ:1E

Ganglia Client
(gmond)

CENIIEREY
(Apache, php)

RRDtool (Round
Robin Database Tool)
=RER1LE  Z2HE
B A E R A TRIT
% - SREEE R ACER
R4 [E 24T

Ganglia Server
(gmetad)

Ganglia Client Ganglia Client Ganglia Client
(gmond) (gmond) (gmond)
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Parallel Distributed Shell - pdsh

e pdsh (parallel distributed shell)S]PADFEITH A I E e ENEI MELIES
R {E

e N&pdsh source code

[root@master ~]# git clone https://github.com/chaos/pdsh.git

e R
o ARiZ Nl ZrEs

[root@master ~]# cd pdsh
[root@master ~]# ./bootstrap
[root@master ~]# ./configure --with-ssh
[root@master ~]# make && make install

o %43 pdsh EETEEIRATREIEZ

[root@master ~]# pdsh -w ssh:cn[1-2] "ntpdate -u master"
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e echo
e date
e find
® xargs
e Filter commands
e cat, tac, grep, cut, head, tail, nl, join, split, sort, tr, unig, wc, sed, awk
* test
e Kill
® psS
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scpu, Ispci, Isscsi

nlkid

narted, fdisk

e mkfs
e fsck
* htop
e iftop
e wireshark
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Shell Scripts

BiNiETlE

NN FER - NS

Shell EEFHRNSREF - RWENZE

BIEZAE
2% - REHITEPH shell 2

Unix shell #3800

EITRFAEEIE - BREFS

NEF

Ed

—IEFIRES2

- ZERBEMAAR

EiI$% © https://zh.wikipedia.org/wiki/Shell%E8%84%9A%E6%9C%AC

P )=:

TMITEISIER

B HY shell M<K - &

)~

Al HLiE

h

Unix

ERATVEEH
B . 7£:28Y shell 155
- X shell ¥§

< 5ol


https://zh.wikipedia.org/wiki/Shell%E8%84%9A%E6%9C%AC
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Crontab &Shell ScriptsE R #1T

# vi /etc/crontab
SHELL=/bin/bash
PATH=/sbin:/bin:/usr/sbin:/usr/bin
MAILTO=root

HOME=/

# For details see man 4 crontabs

# Example of job definition:

# e minute (O - 59)

2 I hour (O - 23)

#1 | - day of month (1 - 31)

# ]| .- month (1 - 12) OR jan,feb,mar,apr ...

#|11| | .---- day of week (0 - 6) (Sunday=0 or 7) OR sun,mon,tue,wed,thu,fri,sat
#LLT

#* * * * * yser-name command to be executed
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EZ 7 2ZE 1 B-Cobbler

e Cobbler is a Linux installation server that allows for rapid setup of
network installation environments. It glues together and automates
many associated Linux tasks so you do not have to hop between many
various commands and applications when deploying new systems, and,
INn some cases, changing existing ones. Cobbler can help with
provisioning, managing DNS and DHCP, package updates, power
management, configuration management orchestration, and much
more.

e Cobbler 3.2.x — python3
e Web: https://cobbler.github.io/



https://cobbler.github.io/downloads/3.x.x.html
https://cobbler.github.io/
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PXE Boot i 1=

PXE Client DHCP Server TFTP Server
67/UDP
DHCPDISCOVER ;
TFTP next Server, * DHCPOFFER :
Boot Filename ; 69/JDP
‘ ~, - :
- - - pxelinux.0 (NBP)
Run NBP - : :
(network boot program) -
Load Config - R ™ pxelinux.clg/
- ~ > limages/kernel.vmlinuz
Download : z P
Eneges ‘- - - fimages/initrd.cpio.gz

[l

F 2R - https://coreos.com/matchbox/docs/latest/network-booting.html



https://coreos.com/matchbox/docs/latest/network-booting.html
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https://download.schneider-electric.com/files?p_enDocType=White+Paper&p_File_Name=VAVR-6J5VYJ_R2_ZT.pdf&p_Doc_Ref=SPD_VAVR-6J5VYJ_ZH
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https://www.ithome.com.tw/news/91267
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2013FRIEE
https://www.ettoday.net/news/20130611/221111.htm
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R E (Facebook) TEEE EENEM B FE— SR LB LIRES A RERBH AR
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Hp ApoIIo 8000 CoolIT systems - Direct Contact Liquid Cooling

Photo captured from data sheet of HP Apollo 8000 system.

FUJITSU PRIMERGY CX400 V14

Photos captured from
“Rack DCLC Product
Guide” and “CoolIT
Rack DCLC in HPC”.

.....

Photo cabtured from Fuiitsu website
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o NENE AR (UPS)
* &K EJ/XVAE
o TR
o PHIEZRIK
o FAPHENE
o WIRACEE 5 (PDU)
o DINERBENRE
o IZE2
o 28 & Bk AR
o BB ENRAHAEEER)

EH%%
Vertiv (https://www.vertivco.com/zh-TW)
https://www.computerage.com.au/products/apc-rack-pdu-2g-metered-zerou-20a-208v-1045841
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https://www.vertivco.com/zh-TW
https://www.computerage.com.au/products/apc-rack-pdu-2g-metered-zerou-20a-208v-1045841
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http://fps.secom.com.tw/product.asp?page=&forid=29&ext=74
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https://www.aten.com/tw/zh/

