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mramezani@mramezani-virtual-machine: ~

mramezani@mramezani-virtual-machine:~$ df
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/sdal 19857456 2480464 16380896 14% /
' 505124 = 505120 1% /dev

204960 784 204176 1% /run

5120 0 5120 0% /run/lock
512396 76 512320 1% /run/shm
715052 715052 ® 100% /media/Ubuntu 12.04 L

mramezani@mramezani-virtual-machine:~$ df -h
Filesystem Size Used Avail Use% Mounted on
19G 2.4G 16G 14% /
494M 4.0K 494M 1% /dev
201M 784K 200M 1% /run
5.0M ® 5.0M 0% /run/lock
501M 76K 501M 1% /run/shm
699M 699M ® 100% /media/Ubuntu 12.04 LTS amd64

nramezani@mranezani-iiqiyat-naching:izi: ol _JTPro i

S cpl L amd o iales |y 1 (6,935 pls (gl oo eoliiwl Suus yljae jgiws ool DU
@2 6,55 2l pled ggorme lp g o adgy 25 (ooled sl oolitnl 8590 (LS Wil (0 (izeen
aS . el oo o0ls ialed j5iws cpl sl (e 15 pgas ,0 ws isles |yl 05,5 11 Lol aS
.cw! human readable .« h- ssummary e 4 S ol o

M S mramezani@mramezani-virtual-machine: ~

mramezani@mramezani-virtual-machine:~$ du /media /floppy
1592 /media/20140510_1140/Power ISO 47
1594 /media/20140510_1140

4 /media/floppy®

1602 /media

mramezani@mramezani-virtual-machine:~$ du -sh /media /floppy
1.6M /media

mramezani@mramezani;yirtual-machine; -5,
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oS oo ooliiul a5 el ol kernel s s

o oo bl | pitea (53, o asls o5 5 25,155 ip addr e Ip addr -

a9 4 bar e oledbl @- il ol on 4y ISD_release .o Lsb_release—a -

sl Glgia L aes co Hiuled |y piS oo colitul a5 LS g

mramezani@mramezani-virtual-machine: ~

mramezani@mramezani-virtual-machine:~$ lsb release -a
No LSB modules are available.
Distributor ID: Ubuntu

Description: Ubuntu 12.04 LTS
Release: 12.04

Codename: precise
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et b 4_/))_5,.._._'1(_,_))

R BILIC S IRET ]

asls a0 Wb o) sbul oz 50,5 Clus G g oo @dduser newuser” [gs SeS

b g )59 Slg5 oo a5 ol adin, )5 g i salgs 1,51 ROOL )57 oo s grlaws b jgiws ol a5 pusl
Obes )l Sl 8 )5ms o 3l piew | SUAO @dduser NEWUSEr” jgiws ol 5l o .0iS adlsl og,5

Lsowd.l?).odud.l?)&u‘)swbﬁw».\!b‘? bl?v‘))s.a Q‘ )‘ 9&5@;&«»‘9})0 wg!b)‘P‘ 6‘)"‘



v el Al Al 5l (6,550 il Dledlbol 5 1S 0)lg 1, Buam i O g AT De oo dlwles Lo 3l g s,
QLc)lklts‘;.w)o‘axQwoﬁbq@)oﬂosﬁ,@owﬁu}\&wo)w‘élslo)Lo,i;‘(ITpl‘O)
aalg sloul i 65 Gl i J (. @ouiS aie N L g Y sl oldS 5loslaiunl L) oals 5l

solitu!l Do gl iul g 900,85 s lsl 4y olo ool 0938l b (0,8 oo Ol jgiws aS Sl (S o8
WIS o ply Cannd ol 5o BB s olail 0gd o uli IS 7S &g 4 aSIS jgiis ol en a5 o]
(human Ll sl S0 b s b cad jo bo b plo a5 098 oo Sl D= g 43S imen
Slgie 4 g Wgh (gaw 09,5 sld LS 10 alg e pied b cpiul 59 cold swlsreadable)
o Pl NS =S -h jgius s aslsy oo &8ls o a5 5,5 oLl s -sh™ jgws & g e Jbe
sl 4 dash Lo, L codle g0 5l swigins Lasls SVsb gl asas a8 ola il 5l (o bomsams
VIS =S jgws olea bl VIS - size-- humen-readable” -l . w5, oo )5 @ 0,5 b SO
. asb h”

mramezani@mramezani-virtual-machine:~$ 1ls -s -h
total 48K

4.0K Downloads 4.0K Music Templates

mramezani@mramezani-virtual-machine:~$ 1ls --size --human-readable

12K examples.desktop 4.0K Pictures 4.0K Videos
4.0K itpro 4.0K Public
4.0K Templates
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Lo Lol jo 00 S8 j9tms lp 1, SYeb sloial, s g a3 5 & 90 Skl 4 Man “command™
camd oo inled b sl |, MV g 4y b e slozal, "MAN MV g Jlis 6l - ans 0 13
b a4y iS5l gl aioren. o5 colainl o s sl 0 S L g SPACE oS 5l gy o MAN jeiwo
ool a5 s e lis 1, MAN Hexws b ks e slesal, "MAN MaN” jgiws . vy oo, G oS ooy
0)".5).3‘ ° ).3)[5 Q‘)B.L»») LgLo.‘.Q‘) wuLoJ 5‘_;9).!& A Hewd U"‘ 9 S| ..\.».O.o )L.w.» “man |ntr0” 9w
ool sl eolaiwl Mes. cwl ools = i 1) WS gid Ol jgiws paitre (gl 4igS 4y adly 10 g 00l aliisl 095 A aS
DL a5l o Wlae ol s andllas 5l 1) Basslys gws
e 4 INFOINFO” [gis a5 5 s 8925 5 INFO i MANUAl Glrio pogdle prizmon
Jis aims oo e 5 MAN &1, INFO W 1581 o 5 Boues aswgs 5l (S 5 0jle oo INFO Slin

a 2hws glp Wb clad MAN g amio a5 20,5 osliiwl gl aslip b 5 gm0 51 31 cnl LLGNU .
oS S 1,100 gis T loal
OF 6 crial s 55w 5| 3,m)l8 5 0bsS cn a5 Sy sl a5 hEIP- L h- syl ol gias solos Mlae
5“man -h" s5ed g oo cpinl pl 0 Slas (5 samline gl Jlo Glgie aaiS o Syl ead o g
e 45l N isT e S0 a0l asliy G aS s ls Sl 8,5 el 1, “MAN - -help”
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&l asS solaul Wb ipconfig sl « ifconfig jgiws 5l (e g (S gid « WSdgr (sl a5

9,5 oS ool ifconfig—help jgws 5l wb oS o1, jgiws cpl 4 by o help asis 4|

el ooy Jol ifconfig jgiws 5l s soliwl 51 o 5

ethO  Link encap:Ethernet HWaddr 00:60:08:17:63:A0

inet addr:192.168.1.101 Bcast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MTU:1500 Metric:1

RX packets:911 errors:0 dropped:0 overruns:0 frame:0

TX packets:804 errors:0 dropped:0 overruns:O carrier:0
collisions:0 txqueuelen:100

Interrupt:5 Base address:0xe400

lo Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

UP LOOPBACK RUNNING MTU:3924 Metric:1
RX packets:18 errors:0 dropped:0overruns:0 frame:0
TX packets:18 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:0
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@ S & a@a-virtual-machine: ~

a@a-virtual-machine:~$ |}
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& S @ a@a-virtual-machine: ~

a@a-virtual-machine:~$ ifconfig
ens33 Link encap:Ethernet HWaddr 00:0c:29:85:88:7b
inet addr:192.168.126.137 Bcast:192.168.126.255 Mask:255.255.255.0
inet6 addr: fe80::20c:29ff:fe85:887b/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:109632 errors:0 dropped:® overruns:0 frame:0
TX packets:42078 errors:0 dropped:0 overruns:® carrier:0
collisions:0 txqueuelen:1000
RX bytes:146543985 (146.5 MB) TX bytes:2692863 (2.6 MB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:204 errors:0 dropped:® overruns:0 frame:0
TX packets:204 errors:0 dropped:® overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:15526 (15.5 KB) TX bytes:15526 (15.5 KB)

a@a-virtual-machine:~$ I
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0 & & a@a-virtual-machine: ~

GNU nano 2.5.3 File: /etc/network/interfaces

M interfaces(5) file used by ifup(8) and ifdown(8)
auto lo

iface lo inet loopback

auto ens33
iface ens33 inet dhcp

Read 6 lines
a¥ Get Help @O Write Out Q% Where Is @4 Cut Text [ Justify We Cur Pos
@d Exit @il Read File @\ Replace @Y Uncut Texti@ll To Spell @M Go To Line
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@ & @ a@a-virtual-machine: ~

GNU nano 2.5.3 File: /etc/network/interfaces Modified

# interfaces(5) file used by ifup(8) and ifdown(8)
auto lo
iface lo inet loopback

auto ens33

iface ens33 inet static
address 192.168.100.100
netmask 255.255.255.0

We Get Help @O Write Out @Y Where Is @4 Cut Text @B Justify a4 Cur Pos
@d Exit @i Read File @\ Replace WY Uncut Textiglll To Spell M Go To Line

1S CdS lgie @08 &3q|45‘5ﬂﬁ%45‘Jo)§4x?mﬁ(5[ﬁ

S g ) o 8l SO i (2l (8l e g pols s static 4 dhep el i1, ass s o]
12,8 (i Swle 6

ol LSy s Sl < Jg o)l ady b Jglae u‘-’)‘)Tgsf.LST o s 5 SO 2 S prlilb Al 4z g5

=S 5 6o aaSs 5l malo e 0z ol 5l g S 0,3 | ool dlol Ol s pdlgi 4SS 6l anlal o
o b oS 0,053 LB e 50 pb e b Ol s ol a5 d e b 5l a5 0t eolial CErlHX
ol 3l 9005 0,331yl s wuilys o ENTER (6 auSs 405 s 9 Y (6 4aSs (0,28 b L5 el (6l

29 7B 0y

(s 00U C)o LQQT‘SaéT w)oTs LQW o)Lo.af: )4) J5J> )o

oy IP Address PCTOIFS
Master 192.168.1.10 42
Slavel 192.168.1.11 48
Slave2 192.168.1.12 49




Slave3 192.168.1.13 60
Slave4d 192.168.1.14 63

okt b oS ool 15 gm0 51 gl 995 Jlos! pemns 50 5 okas o Sl i ol aSil (gl Jl>
95 &yl 0 Jlac]

sudo service networking restart

o3liinl PING 5w 5l 15 b widgy Jate o 4 o pites LT a8l 51 el Jga> sl )57 ol 5l oy
Blsyl 5o 5500 6l s S5 S5 L LT a5 0205 S 1o s 510 50 j0 45 Sjg0 ol 4 205

g b ogd o Jlo,l packet 5 el

5590 b g sy master Jlasl 5l 5 IS5 O e Master lea LYY o,led pieew ;o Jlie sl

WJM 'J...o.b.e‘

@ S & a@a-virtual-machine: ~

a@a-virtual-machine:~$ ping 192.168.100.101

PING 192.168.100.101 (192.168.100.101) 56(84) bytes of data.
64 bytes from 192.168.100.101: icmp_seq=1 ttl=64 time=0.235
64 bytes from 192.168.100.101: icmp_seq=2 ttl=64 time=0.301
64 bytes from 192.168.100.101: icmp_seq=3 ttl=64 time=0.239
64 bytes from 192.168.100.101: icmp_seq=4 ttl=64 time=0.221
64 bytes from 192.168.100.101: icmp_seq=5 ttl=64 time=0.248
AT

[5]+ Stopped ping 192.168.100.101
a@a-virtual-machine:~$ ping 192.168.100.102

PING 192.168.100.102 (192.168.100.102) 56(84) bytes of data.

64 bytes from 192.168.100.102: icmp_seq=1 ttl=64 time=0.694 ms
64 bytes from 192.168.100.102: icmp_seq=2 ttl=64 time=1.06 ms
64 bytes from 192.168.100.102: icmp_seq=3 ttl=64 time=1.13 ms
64 bytes from 192.168.100.102: icmp_seq=4 ttl=64 time=2.01 ms
AT

[6]+ Stopped ping 192.168.100.102
a@a-virtual-machine:~$ [}
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el ly ol mas ol o)lgeuizS hosts Ll Jlss 4 ete s abg o bl 4o 900 cOMputer

*hosts [Read-Only] (/etc) - gedit

+

localhost
a-virtual-machine

192.168.1.10 master
192.168.1.11 slavel
192.168.1.12 slave2
192.168.1.12 slave3

.12 slave/

following lines are desirable for IPv6 capable hosts
ip6-localhost ip6-loopback

ip6-localnet
ip6-mcastprefix
ip6-allnodes
ip6-allrouters

N
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Sudo apt-get install open-ssh server

e plail & o s (55,0P€N S (s Slilae 5 0088 Job e
20,5 ool S0 (6l picms 42 99,5 (ST 5 5w Sl G
Sshusername@IP_Addres

e oSlavel giaw sjlgmaster yivaw &b 5l aS ae p3 IS0 0

a@a-virtual-machine: ~

a@a-virtual-machine:~$ ssh s1@192.168.100.101
Welcome to Ubuntu 16.04.4 LTS (GNU/Linux 4.13.0-36-generic 1686)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

322 packages can be updated.
158 updates are security updates.

Last login: Fri Sep 14 01:54:31 2018 from 192.168.100.100
si@sli-virtual-machine:~$S exit

logout

Connection to 192.168.100.101 closed.
a@a-virtual-machine:~$ l

e ST piticcws ,l555h $1@192.168.100.101 |50 (10,5 o ls basass YU IS j0 a5 jshilen
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o5l am 9 (@ s gusername )l aslsl ;o 4SSh jgws lanl 4o a5 conl &9 cpl 4 jgiwd Cooyd
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:Master o () key ods sl

IS oolitwl ssh-keygen—trsa : g jimaster g o

a@a-virtual-machine:~$ ssh-keygen -t rsa
Generating public/private rsa key pair.
Enter file in which to save the key (/home/a/.ssh/id rsa):
/home/a/.ssh/id _rsa already exists.
Overwrite (y/n)? y
Enter passphrase (empty for no passphrase):
Enter same passphrase again:
Your identification has been saved in /home/a/.ssh/id _rsa.
Your public key has been saved in /home/a/.ssh/id_rsa.pub.
The key fingerprint 1is:
SHA256 : 840exhWkQ02pgPhlnUDU/AwWD30fhIbTLUk1MgsnrCrM a@a-virtual-machine
The key's randomart image is:
+---[RSA 2048]----+
| O+*=++ |
..0*Xo .
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a=00%:
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a@a-virtual-machine:~$ ssh-keygen -t rsa
Generating public/private rsa key pair.
Enter file in which to save the key (/home/a/.ssh/id rsa):
/home/a/.ssh/id rsa already exists.
Overwrite (y/n)? y
Enter passphrase (empty for no passphrase):
Enter same passphrase again:
Your identification has been saved in /home/a/.ssh/id _rsa.
Your public key has been saved in /home/a/.ssh/id_rsa.pub.
The key fingerprint 1is:
SHA256:840exhWkQ02pgPh1lnUDU/AWD30fhIbTLUk1MgsnrCrM a@a-virtual-machine
The key's randomart image 1is:
+---[RSA 2048]----+
O+*=++ |
e OEX0! .
. .0BOo+
Jr=00% .

cale | O
+----[SHA256]
a@a-virtual-machine:~$ cd .ssh
a@a-virtual-machine:~/.ssh$ 1s
id rsa 1id_rsa.pub known_ hosts
a@a-virtual-machine:~/.ssh$ |}

Lol oas LSesid_rsa.pub gid_rsa sle ol b oS 50 couis (o0 o2 g ,0 a5 jshailen



asls |y ol 5l s G o il g 050 S Slave sle pinew 4 &b a5 el o dsid_rsa.pub ols

sk

S 2 O)lg 1y 25 y5ws . SSh (6,68 pls jomaster ywew o

scpid_rsa.pub username@I|P_address:~/.ssh/id rsa.pub

a@a-virtual-machine:~/.sshS scp id_rsa.pub s1@192.168.100.101:~/.ssh/id_rsa.pub
$1@192.168.100.101's password:

id_rsa.pub 100% 401 0.4KB/s 00:00
a@a-virtual-machine:~/.ssh$ [}

oo 4> lge dales gl jaue o, Canlg> 10 bpudy oo |y BNTEN (6 daS> 00,5 8 lg 1) Hews aSol 5l o
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2 ,9.55h (6,958 bl 4 K0! gl .S sl authorized_keys L6 a4 slave sla piacw 045 50
S oo 3y 15 2 g bl 0 5 g, (oo SlAVE s

catid_rsa.pub>> authorized keys


mailto:username@IP_address:~/.ssh/id_rsa.pub

M S @ s1@s1-virtual-machine: ~/.ssh

si@si-virtual-machine:~$ cd .ssh
si@si-virtual-machine:~/.sshS cat i1d_rsa.pub >> authorized keys
si@si-virtual-machine:~/.ssh$
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Sgio b Slave sy wilgn master ge 5o, 50,5 0,15 5L e 45 09wl Ban
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Ssh username@|P address



DE s1@s1-virtual-machine: ~

a@a-virtual-machine:~$ ssh s1@192.168.100.101
Welcome to Ubuntu 16.04.4 LTS (GNU/Linux 4.13.0-36-generic 1686)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

322 packages can be updated.
158 updates are security updates.

Last login: Fri Sep 14 01:57:07 2018 from 192.168.100.100
si@si-virtual-machine:~$ [}
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H9hie (s peads plol aSlave g master i vel slo piaan ooles (6l p ol ol b IS0l
o il 4 b b v 5 00,5 &l | Sleas g ool dhep cll> o) 4 wlenlass
010,58 oo p StAtiCEIls @ o)bgo 5, Slandas 50 plas! 5l ae sl

23,5 ooliiul ) Heiwd 5l Glg5 (oo S Cadyl | et 4l (gl jekiie

Sudo apt-get update



@ S @ a@a-virtual-machine: ~

a@a-virtual-machine: sudo pico /etc/network/interfaces

[sudo] password for

a@a-virtual-machine: sudo service networking restart

a@a-virtual-machine: sudo apt-get update

Get:1 http://ubuntu.cs.utah.edu/ubuntu xenial InRelease [247 kB]

Get:2 http://ubuntu.cs.utah.edu/ubuntu xenial-updates InRelease [109 kB]

Get:3 http://ubuntu.cs.utah.edu/ubuntu xenial-backports InRelease [107 kB]

Get:4 http://ubuntu.cs.utah.edu/ubuntu xenial-security InRelease [107 kB]

Get:5 http://ubuntu.cs.utah.edu/ubuntu xenial/main 1386 Packages [1,196 kB]

11% [5 Packages 418 kB/1,196 kB 35%] 26.1 kB/s 19min 32s|j

browsina window to sian in new confent. How

JU Sl 59y a4 aSal sl am aBl (oo (Slej 59y 4 S 50 e S (o0 2 2o )0 &S pohailes

A g 58 A dS 09l cual g 0gbilo piucew ;0 Wb aS 5l 0929 55 (69,50 Wl
Lol & 003318 ) Camdg sims ialed o5 4 )58l 0 5 ol : Sudo apt-get htop

sgbils el )18 a5 am sl L1580 o 5 6l (g5l i L1580 e 5 ol - Sudo apt-get build-essential
sl 15800 5 6l o3l i b 1581 6 5 ol - Sudo apt-get libncurse5-dev libncursew5-dev

e ol ¢l o 1380 o5l i 5 35bl LT 51 oas

9y el Lo g ol atils S iie (6,955 1o SO B oalo 5L w55, MPL (g5Lu 0ol jslate o
MIrror :x | .

29) 0 O iy el



Sudo apt-get install nfs-kernel-server

n [1,744 B]

Get:59 http://ubuntu.cs.utah.edu/ubuntu xenial-security/multiverse 1386 DEP-11 M
etadata [212 B]

Get:60 http://ubuntu.cs.utah.edu/ubuntu xenial-security/multiverse DEP-11 64x64
Icons [29 B]

Fetched 31.6 MB in 18min 29s (28.4 kB/s)

Reading package lists... Done

a@a-virtual-machine:~$ clear

a@a-virtual-machine:~$ sudo apt-get install nfs-kernel-server

[sudo] password for a:

Reading package lists... Done

Building dependency tree

Reading state information... Done

nfs-kernel-server is already the newest version (1:1.2.8-9ubuntu12.1).

0® upgraded, 0 newly installed, © to remove and 323 not upgraded.
a@a-virtual-machine:~$ |}

QS oy o,y Cawlg 10 Lo 3l s ENTETN 4SS (140 5 j5iwd (0,5 315 3l dw din 0 &5 jghailen

L1 o0y i (o it 0 ML Ns-kernel-server a5 Ll ous oo aslol g 03,5 5,051, 50,
e2lszo )b ool sl Led ST Jg 0ol ceai DB 6 (o0 45 pod (oo 4230 St pgal 10 45 ply

0etsS salss Jsb (g laie 9 a1, ]

‘) QT [°l-’ R L‘>w| o aS p-uS ° bl?u‘ ‘) o‘yﬁdo ‘aL: l’)"dﬁs ‘_{_, master . S N ‘al.oo‘ )‘ .
eols 1 smirror
ey bl 1) SIS T ales oo ) g 5l eslainl b

Sudo mkdir /mirror



a@a-virtual-machine:~$ sudo mkdir /mirror

mkdir: cannot create directory ‘/mirror’: File exists
a@a-virtual-machine:~$ cd /mirror
a@a-virtual-machine: /mirror$

929 3 5l g pl Lo |, MIFrOr julgd S8 155 mas 59) (5 el ploy Laine pgai ;5 a5 jshiles

RPN

il 3las (29,5 o b (asd gt 4 ()] 45 o35 0 P90 x5k ] b ol STl oy Al e o
S oo oolalul 3 Heiws 5l jelaie cpas all

Sudo chown nobody:nogroup /mirror



a@a-virtual-machine:~$ sudo chown nobody:nogroup /mirror
a@a-virtual-machine:~$

(G pAS 5O
oS oo 00liiul 3 gt 5l jelite s ceiS oo aBlSI XPOITS julsd s |, (MIrror) (,4:S pls oy
Sudo pico /etc/exports

aiile sloyzety 5 03,5 o)l |y T 0SS (o0 j50 5oy Camslym 50 s (Jlin i 50 j55s (2l (9,57 3,l5 b

g o0 5k SO



GNU nano 2.5.3 File: /etc/exports

/etc/exports: the access control list for filesystems which may be exported
to NFS clients. See exports(5).

Example for NFSv2 and NFSv3:
/srv/homes hostname1(rw,sync,no_subtree_check) hostname2(ro,sync,no_sub$

Example for NFSv4:
/srv/nfs4 gss/krb5i(rw,sync,fsid=0,crossmnt,no_subtree_check)
/srv/nfs4/homes gss/krb5i(rw,sync,no_subtree check)

/mirror *(rw,sync)

Read 12 lines
¢ Get Help Write Out Where Is [@4 Cut Text Justify [Jd cur Pos
A A AT

il Read File Replace [l Uncut Text{l To Spell @M Go. To Line

Al s i Vb paal o0 o5 pshilen

mirror *(rw,sync)/

ol 03,5 Lol

4S8 ol O g0 opl @ das ! s

oS aslsl cedd cpl |, Mirror 5,¢8 sl xs :Mirror/

il ALl o yiwd (6,955 pls pl s aily oo lo o (] (coles Al g ¥

g Noslgze ol g,y 5l WAoo (5,85 2o (ol & oiilgs o lo o sl (oles xs 1 (FW,SYNC)
(SYNC)aiay plxil | (g5l pKen lidos



4l Gl sl Z ol 5l g oS 033 1, bl ol ales oo CIX oS5 slo aaSs (05 b 5T 5o

oS ooliiwl o gt 1l ail 138,50 a5 slul /ete/exports o aS Sl ol suelysy
Sudo exportfs —a

a@a-virtual-machine:~$ sudo chown nobody:nogroup /mirror
a@a-virtual-machine:~$ sudo pico /etc/exports
[sudo] password for a:
a@a-virtual-machine:~$ sudo exportfs -a
[sudo] password for a:
exportfs: Jetc/exports [2]: Neither 'subtree check' or 'no subtree check' specif
ied for export "*:/mirror".
Assuming default behaviour ('no_subtree check').
NOTE: this default has changed since nfs-utils version 1.0.Xx

a@a-virtual-machine:~$ I

idolol yo Yl>

oS o L2 Wl S5 SS ) 5 Ul 5 oy o(S1aVES) [0 gl pns &,
o138 oo riaban Sl 4 il st

oS oo e g 35kl Ll sl 1, NFS common .w

:0; oolaru! ) 95w )‘ 019" ) )liu| é‘f

Sudo apt-get install nfs-common



@ S @ s1@s1-virtual-machine: ~

si@sl-virtual-machine:~$ sudo pico /etc/network/interfaces
[sudo] password for si:

si@si-virtual-machine:~$ sudo service networking restart
si@si-virtual-machine:~$ sudo apt-get install nfs-common
Reading package lists... Done

Building dependency tree

Reading state information... Done

nfs-common is already the newest version (1:1.2.8-9ubuntu12.1).
® upgraded, 0 newly installed, © to remove and 323 not upgraded.
si@si-virtual-machine:~$ I

o (5l 1) Ll o0l cudl (o it 4o 8 5l NFS COMMON 0o 55 pgad j0 a5 jghailea
028 aalys Jsb 5 lue b sl 5 005

5 S bul Master alie MIrror sk b s ,5:5 pulo SG slave sla piaw S5 S5 0 50! 5l o
g daly> D90 a ol s

Sudo mkdir —p /mirror

S aslol 4 ol 5l o g e oo pll SlAVE gla i S5 ST Gl I ol 0l 4SS a5 jghiles

o2l (o0

&S IS g9, nfs kernel server b ouS o 8,151, 5 o5 master yiaw ;o aslsl jo

Sudo /etc/init.d/nfs-kernel-server start



a@a-virtual-machine:~$ sudo chown nobody:nogroup /mirror
a@a-virtual-machine:~$ sudo pico /etc/exports
[sudo] password for a:
a@a-virtual-machine:~$ sudo exportfs -a
[sudo] password for a:
exportfs: Jetc/exports [2]: Neither 'subtree_check' or 'no_subtree check' specif
ied for export "*:/mirror".
Assuming default behaviour ('no_subtree check').
NOTE: this default has changed since nfs-utils version 1.0.x

a@a-virtual-machine:~$ sudo /etc/init.d/nfs-kernel-server start
[sudo] password for a:
[ ] Starting nfs-kernel-server (via systemctl): nfs-kernel-server.service.

= Ana.s &
2@a-virtual.-machinc: S @

:m.:Ssao)ls ‘) )g.)')ﬁl.u:bSIave ‘_gl.(brgw)‘ nS.’ ).Q)QW 9
Sudo mount master_IP_address:/mirror /mirror

& S F s1@s1-virtual-machine: ~

si@si-virtual-machine:~$ sudo pico /etc/network/interfaces
[sudo] password for si:
si@si-virtual-machine:~$ sudo service networking restart
si@si-virtual-machine:~$ sudo mount 192.168.100.100:/mirror /mirror
si@si-virtual-machine:~$ df -h

Size Used Avail Use% Mounted on

476M O 476M 0% /dev

100M 6.3M 94M 7% /run

19G 3.9G 14G 22% [/
499M 196K 499M 1% /dev/shm

5.0M 4.0K 5.0M 1% /run/lock

499M 0 499M 0% /sys/fs/cgroup

100M 56K 100M 1% /run/user /1000

1.6G 1.6G 0 100% /media/s1/Ubuntu 16.04.4 LTS 1386
192.168.100.100: /mirror 19G 4.2G 14G 24% /mirror
si@si-virtual-machine:~$ I

2 55 3l beas mount b paeews S5 SS omirror L asl sl el Jgax sl aslsl o

W OQL&..;.».O‘



Df-h
el 00 MOUNT e ) ,0192.168.100.100:/mirror L a8 s oo 55 YU pguas 0 a5
SOMASTEr i )0 ol o 0 00l aBIAS STl 4y jadgd ol 51 a8 S y0 4y oSl (gl ()5S

o slave paew jowas obml b pl LT aS s o 9 oS Sll LB SO Mirror/ s,e8 uls

2 55 31l (gl esS co bl olgzds pb b L S MIrror/ g ,6:S pls o master pi.w o

p.‘..f ° oaLb_';u.»‘
Sudo touch test

o potest LTas e s jgius b 58T 03,8 byl |, test ol ay L oy Lo jgis ol b

> b 3o 0929 (6,955 Rl

a@a-virtual-machine: /mirror$ sudo touch test
a@a-virtual-machine:/mirror$ 1s

mpich2 mpich-3.0.4 test
a@a-virtual-machine: /mirror$

:slave sle i jo 55|

e b Gl agz o ToST 1 1l 525 LT (6,555l 0 LT a8 0iS o (gm0 2



@S @ s1@s1-virtual-machine: /mirror

si@si-virtual-machine:~$ cd /mirror
si@si-virtual-machine:/mirror$ 1s
mpich2 mpich-3.0.4
si@si-virtual-machine: /mirror$

Ll oas sl Slave sla piwcew MIFFOr, 6,65 pls ;o bl ol oicse a5 jshilen .4l

310 5 0elem MPICH2 (i ab aslol )0 .l sau ) pladl 4y S e jalgd sloul 157 wig ) oyiST

alal o

4 MPl Il pgas 5 ass o L plo)5 aslsl gl oz loy MPL s g (o 2 0 o o ad> o
20,5 caai g dglilomaster yiwew ;01,21 g 0,5 I MPICH2 4b

w2l oo Ny (nl oo & Sl

4 02355 (o) 1B el S5 S5 5015 0 s W eas S Jol liebol o s (090 4505 Sl o
e b isd o Jlo)l o oSG L

Ping 192.168.1.10

Ping 192.168.1.11

Ping 192.168.1.12

Ping 192.168.1.13

Ping 192.168.1.14



255w jleolaiwl b jeue oy 5L ey ;550 (6o pivecews 4y MASEEN s 09,9 S bl 5l e

g (o0 Hrelas

Sshusername@IP_Address

w255 o MPICH2 (o sm )5 Lol 518 5,05 90 ol 5l o

(oS oo B dhep 4 ) s ol das

1S o0 okl master i mirror/ 5,55 pls )01, MPICH2 .o

TMIFTON, (5,555 1o 18 55 Hleyd 50,5 3ls b s pias 0

Sudo wget http://www.mpich.org/static/downloads/3.0.4/mpich-3.0.4.tar.gz

25 (o 3.9, MPICh oglils al> 1o L

O & & a@a-virtual-machine: /mirror

a@a-virtual-machine:~$ cd mirror

bash: cd: mirror: No such file or directory

a@a-virtual-machine:~$ cd /mirror

a@a-virtual-machine:/mirror$ sudo wget http://www.mpich.org/static/downloads/3.0
.4/mpich-3.0.4.tar.gz

[sudo] password for a:

--2018-09-15 17:07:12-- http://www.mpich.org/static/downloads/3.0.4/mpich-3.0.4
.tar.gz

Resolving www.mpich.org (www.mpich.org)... 140.221.6.71

Connecting to www.mpich.org (www.mpich.org)|140.221.6.71]|:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: 10921075 (106M) [application/x-gzip]

Saving to: ‘mpich-3.0.4.tar.gz.1’

mpich-3.0.4.tar.gz. 5%[> ] 533.60K 102KB/s eta 96s

S oy CawlgS 10 5l i ENTEI auSs (105 5 j95wd 50,5 3]y 5l d dcs o2 paal ;045 jghiges

299 (50 99y d9blo gy Lo 10y (0,5 8)l5 L oS o

oS oo S L, MIrror] s,¢8 uls Slgima IS jgiws 05 b wghils pladl 51 o



A & a@a-virtual-machine: /mirror

a@a-virtual-machine:/mirror$ cd /mirror
a@a-virtual-machine: /mirror$ 1s

mpich2 mpich-3.0.4
a@a-virtual-machine:/mirrors [j

Al 10 40 a5 ()15 00 Cnd prgal 4o 0,8 S5, 4 mpich-3.0.4.1ar.82 o o a5 Hshaigen .S
(S EXtract 1) ouo,5 sgbils as mpich-3.0.4.tar.gz os ;28 LB 4 cowl 1l oo plosl b o

o2y 082 2 o 3l jelate (pou

Sudo tar xvf mpich-3.0.4.tar.gz



& S @ a@a-virtual-machine: /mirror

mpich2/

0

0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

J31s Slgimme IS j5iws b g mugs (oo MPICh-3.0.4 aigy 5,15 copms, plasl 4y EXtract Joe aso! 5l o

006

mpich-3.
mpich-3.
mpich-3.
mpich-3.
mpich-3.
mpich-3.
mpich-3.
mpich-3.
a@a-virtua
mpich2 mp
a@a-virtua
a@a-virtua

mpich-3.0.4/ mpich-3.0.4.tar.gz
a@a-virtual-machine: /mirror$ sudo tar xvf mpich-3.0.4.tar.gz

.4/

.4 /www/

A4/ www [wwwl/

.4 [www /wwwl/mpicc.html

A/ www /wwwl /mpif77.html

<4 [www /wwwl/mpicxx.html

A4/ www /wwwl /mpif90.html

.4 /www/wwwl/mpiexec.html

<4/ www [www3 /

.4 /www/www3 /MPI_Attr_delete.html

4 /www/www3/MPI_Attr_get.html

4 /www/www3 /MPI_Attr_put.html

.4 /www/www3/MPI_Comm_create_keyval.html
.4 /vwww /www3 /MPI_Comm_delete_attr.html
.4 /www/www3/MPI_Comm_free keyval.html
<4 /www/www3/MPI_Comm_get attr.html

4 /www/www3/MPI_Comm_set attr.html

.4 /www/www3/MPI_Keyval create.html

.4 /www/www3 /MPI_Keyval free.html

.4 /www /www3 /MPI_Type create_keyval.html
.4 /vwww /www3 /MPI_Type delete attr.html
.4 /www /www3 /MPI_Type free keyval.html

a@a-virtual-machine: /mirror/mpich-3.0.4

.4 /RELEASE_NOTES
.4/README.winbin.rtf
.4/Makefile.am
.4/COPYRIGHT.rtf
.4/COPYRIGHT

.4 /CHANGES

.4/ .mailmap
.4/.gitignore

l-machine: /mirror$ 1ls

ich-3.0.4 test
1-machine:/mirror$ cd mpich-3.0.4
l-machine: /mirror/mpich-3.0.4$ 1s

aclocal.m4 COPYRIGHT man

autogen.sh
CHANGES

confdb

config. log
config.lt
config.sta
config.sys
configure
configure.
contrib

a@a-virtua

COPYRIGHT.rtf mpich.def
doc mpich-doxygen
examples mpich-doxygen.in
1ib mpich.sln
libtool mpichs.vcproj
tus maint mpich.vcproj
tem Makefile mpi.def
Makefile.am mpi.vcproj
ac  Makefile.1in mpl.vcproj
makewindist.bat README
1-machine:/mirror/mpich-3.0.4$ |}

i (o0 Ced O jga | aligy

README.envvar
README.winbin.rtf
RELEASE_NOTES

Src
subsys_include.m4
test
winconfigure.wsf

WwWw




(oS oo O)lg 1y p5 Ol ygiws o9 b jgiws Mirror/mpich-3.0.4/ o, uls 48 L
Sudo ./configure —prefix=/mirror/mpich2 —disable-f77 —disable-fc
D ySn lods 5l (g0l lawgin Cg aS g oo Ol jgiws plxil >lye 5ls ENtEr anss 05 L

a@a-virtual-machine: /mirror/mpich-3.0.4

.4/README.winbin.rtf

.4/Makefile.am

.4 /COPYRIGHT.rtf

.4/COPYRIGHT

.4 /CHANGES

.4/.mailmap

.4/.gitignore
a@a-virtual-machine:/mirror$ 1s
mpich2 mpich-3.0.4 test
a@a-virtual-machine: /mirror$S cd mpich-3.0.4
a@a-virtual-machine: /mirror/mpich-3.0.4$ 1s
aclocal.m4 COPYRIGHT man README.envvar
autogen.sh COPYRIGHT.rtf mpich.def README.winbin.rtf
CHANGES doc mpich-doxygen RELEASE_NOTES
confdb examples mpich-doxygen.in src
config. 1ib mpich.sln subsys_1include.m4
config. libtool mpichs.vcproj test
config.status maint mpich.vcproj winconfigure.wsf
config.system Makefile mpi.def WWW
configure Makefile.am mpi.vcproj
configure.ac Makefile.1in mpl.vcproj
contrib makewindist.bat README
a@a-virtual-machine: /mirror/mpich-3.0.4$ sudo ./configure -- prefix=/mirror/mpic
h2 --disable-f77 --disable-fcﬁ

S5 Cpl andl 4 py 0 S ol oylgad o Hgiwd aw ol B b3 s ot paal )0 a5 jghailes
10 el o

Sudo ./configure —prefix=/mirror/mpich?2 —disable-f77 —disable-fc

\ Y Y
Sade sl [, mpich2 go o J157:) o)leds jgws
VY0598 oo)8 Jid s i Vojledh jetws
(05098 bl (0,5 Jlad i ¥oojleds j s

o (g Sy plesl o



S o0 O)lg 1y g g
Sudo make

@ & & a@a-virtual-machine: /mirror/mpich-3.0.4

a@a-virtual-machine:/mirror/mpich-3.0.4$ sudo make
[sudo] password for a: [}

> 5o 3)ls o g joy (3,5 3l L edlS (o0 j9e Foy CawlsB ) i de pigal ;0 AT johailes

0SS 2 ls 1y 55 sgws sudomake avg, plas! 5l aa

Sudo make install



S @ a@a-virtual-machine: /mirror/mpich-3.0.4

cC src/mpi_t/pvar_handle free.lo

cC src/mpi_t/pvar_read.lo

cC src/mpi_t/pvar_readreset.lo

cC src/mpi_t/pvar_reset.lo

cC src/mpi_t/pvar_session_create.lo

CC src/mpi_t/pvar_session_free.lo

cC src/mpil_t/pvar_start.lo

cC src/mpi_t/pvar_stop.lo

7 src/mpi_t/pvar_write.lo

GEN 1ib/libmpich.1a

CXX src/binding/cxx/initcxx. lo

CXXLD 1ib/1libmpichcxx.la

cC src/env/mpichversion.o

CCLD src/env/mpichversion
cp -p src/env/mpicc.bash src/env/mpicc
cp -p src/env/mpicxx.bash src/env/mpicxx
make[2]: Leaving directory '/mirror/mpich-3.0.4'
Making all in examples
make[2]: Entering directory '/mirror/mpich-3.0.4/examples'’

cpi.o
cpi

make[2]: Leaving directory '/mirror/mpich-3.0.4/examples’
make[1]: Leaving directory '/mirror/mpich-3.0.4'
a@a-virtual-machine:/mirror/mpich-3.0.4$ sudo make installlj

ool p Gloj (505 5 A (]

dwgp plosl 5l an

wSae 3yl 1y 5 sl jewsmirror/mpich-3.0.4/ 6,¢5 pls clea o
Export PATH=/mirror/mpich2/bin:SPATH

Export LD _LIBRARY_PATH="/mirror/mpich2/lib:SLD_LIBRARY_PATH”



@ & @ a@a-virtual-machine: /mirror/mpich-3.0.4

mpd_pmi.pdf /mirror/mpich2/share/doc/mpich/smpd pmi.pdf ; fi

if [ -s ./doc/logging/logging.pdf ] ; then /usr/bin/install -c -m 644 ./doc/logg
ing/logging.pdf /mirror/mpich2/share/doc/mpich/logging.pdf ; fi

mkdir -p '/mirror/mpich2/include’

mkdir -p '/mirror/mpich2/include’

Jusr/bin/install -c -m 644 src/binding/cxx/mpicxx.h src/include/mpi.h '/mirror/
mpich2/include’

mkdir -p '/mirror/mpich2/1ib/pkgconfig’

: Leaving directory '/mirror/mpich-3.0.4'
: Leaving directory '/mirror/mpich-3.0.4'

Entering directory '/mirror/mpich-3.0.4/examples’

: Entering directory '/mirror/mpich-3.0.4/examples'

: Nothing to be done for 'install-exec-am'.

: Nothing to be done for 'install-data-am'.

: Leaving directory '/mirror/mpich-3.0.4/examples’

: Leaving directory '/mirror/mpich-3.0.4/examples’

[11: Leaving directory '/mirror/mpich 2.8.4'

a@a-virtual-machine: /mirror/mpich-3.0.4$ export PATH=/mirror/mpich2/bin:SPATH
a@a-virtual-machine: /mirror/mpich-3.0.4$ export LD _LIBRARY_ PATH="/mirror/mpich2/
1ib:SLD_LIBRARY_ PATH"
a@a-vurtual-machine: /mirror/mpich-3.0.4$

raelol yo >
S )y 1) 25 Hsiws
Sudo pico /etc/environment

S oo ls L) e oy b pelsS axlse joe e, conlys 0 L



@ S & a@a-virtual-machine: /mirror

make[2]: Leaving directory '/mirror/mpich-3.0.4'

Making install in examples

make[2]: Entering directory '/mirror/mpich-3.0.4/examples’

make[3]: Entering directory '/mirror/mpich-3.0.4/examples’

make[3]: Nothing to be done for 'install-exec-am'.

make[3]: Nothing to be done for 'install-data-am'.

make[3]: Leaving directory '/mirror/mpich-3.0.4/examples’

make[2]: Leaving directory '/mirror/mpich-3.0.4/examples’

make[1]: Leaving directory '/mirror/mpich-3.0.4'

a@a-virtual-machine: /mirror/mpich-3.0.4$ export PATH=/mirror/mpich2/bin:S$PATH
a@a-virtual-machine: /mirror/mpich-3.0.4$ export LD_LIBRARY_ PATH="/mirror/mpich2/
1ib:SLD_LIBRARY_PATH"

a@a-virtual-machine: /mirror/mpich-3.0.4$ cd

a@a-virtual-machine:~$ cd /mirrror

bash: cd: /mirrror: No such file or directory

a@a-virtual-machine:~$ cd /mirror

a@a-virtual-machine: /mirror$ 1s

mpich2 mpich-3.0.4
a@a-virtual-machine: /mirror$
a@a-virtual-machine: /mirror$ 1ls -a

mpich? mpich-2. 0.4 tect
a@a-virtual-machine:/mirror$ sudo pico /etc/environment
[sudo] password for a: [}

0l dlys 5L g JSs aule gl o ENter aaSs o5 L

a@a-virtual-machine: /mirror

root with nano 2.5.3, PID 18292); continue

S b s aslolcass” s I8 environment L1 as oy 55e oo
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M S @ a@a-virtual-machine: /mirror
GNU nano 2.5.3 File: /etc/environment Modified

PATH=" AR L A P/ usr /local/sbin: /usr/local/bin: fusr/sbin: /usr/bin:/sbi$

Get Help Write Out Where Is Cut Text Justify [§@ cur Pos
@4 Exit Wi Read File @\ Replace @Y Uncut Textilll To Spell @Ml Go To Line
oY sl pgal o aS o aS Cowl Y18 plas 0iS o aS (6,5 0l salgs 5L YL S wle (sl o ey
S aslsl environment LB 5,0 adsl e s |y 0als

o5l gea,S o3l environment LB Enter wow gy aslsl jo gCtrlHx oS5 sle asSs 105 L
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Sudo apt-get install htop



& S & a@a-virtual-machine: ~

Hit:4 http://ubuntu.cs.utah.edu/ubuntu xenial-security InRelease
Reading package lists... Done
a@a-virtual-machine:~$ sudo apt-get htop
[sudo] password for a:
E: Invalid operation htop
a@a-virtual-machine:~$ sudo apt-get install htop
Reading package lists... Done
Building dependency tree
Reading state information... Done
The following NEW packages will be installed:
htop
® upgraded, 1 newly installed, © to remove and 184 not upgraded.
Need to get 81.1 kB of archives.
After this operation, 213 kB of additional disk space will be used.
Get:1 http://ubuntu.cs.utah.edu/ubuntu xenial-updates/universe 1386 htop 1386 2.
0.1-1ubuntul [81.1 kB]
Fetched 81.1 kB in 1s (60.9 kB/s)
Selecting previously unselected package htop.
(Reading database ... 176645 files and directories currently installed.)
Preparing to unpack .../htop 2.0.1-1ubuntul_1386.deb
Unpacking htop (2.0.1-1ubuntul)
Processing triggers for gnome-menus (3.13.3-6ubuntu3.1)
Processing triggers for desktop-file-utils (0.22-1ubuntu5.1)

oS L_s.aooLEz;;.w\ oy oole Herws 5l Jlae 5 5o htop Ssele Qgﬁi Y sl
Htop
et oo Ly O 25 e ,o a8 0T oo YL hOp 381 6 5w, 1, ISl 28

a@a-virtual-machine: ~

104, 270 1
0.20 0.19
02:17:31

Jusr/1lib/xorg/Xor
Jusr/lib/firefox/
Jusr/1ib/1386-1in
Jusr/lib/firefox/

Jusr/1lib/gnome-te

compiz

/sbin/init splash
/lib/systemd/syst
/1lib/systemd/syst

/lib/systemd/syst
Jusr/sbin/rpc.idm
fusr/sbin/cron -f

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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Sudo pico hosts

POV RS JPCIT SUTRY ISV I | G WS I (PR

0 S @ a@a-virtual-machine: ~

GNU nano 2.5.3 File: hosts

192.168.100.100
192.168.100.101
192.168.100.102

Read 3 lines
g€ Get Help @ Write Out @Y Where Is @4 Cut Text @ Justify gl Cur Pos
@4 Exit @i Read File @\ Replace @' Uncut Textigll To Spell M Go To Line
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192.168.1.10

192.168.1.11

192.168.1.12

192.168.1.13

AP INININ

192.168.1.14

iepd aelol 5 Jlge 4 g5 (o0 b aslp T2l sl S

lacol jgkate (s .auiS pladl g5 (53lge (sl asl p (ol 2l s puil g5 ot 00le] ju Ao 45 )9S
el by b caslie MPL LLLS 5l eoliwl L1, o 500,5 oS MIFFOr g adg ,o1, 045 asliy bl

S (o0 S e 1€ by Al S 09,5 RS sl Sl g oS (o0 RlelS
/nfsshareS mpicc—o mpi_sample mpi_sample.c
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il oo ) ored sl i cno

/nfsshareS mpirun —f hosts —n 16 ./mpi_sample
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/http://mpitutorial.com/tutorials/running-an-mpi-cluster-within-a-lan .¥



