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[root@can] chkconfig --add gmond
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[root@can] /etc/rc.d/init.d/gmond start

Starting GANGLIA gmond: [ OK ]
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can53 55 Cluster .....

Hosts up: 3 cans3 can54 canss
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40,85% 34.77% 31.59%
Hosts down: O 0.00 0.00 0.00
1 CRU 1 CRU 1 CRU
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can51.kaist.ac.kr Overview
cansl
0.00%
At 143.248.137.165
0.00 Up and Runnin
1CPU P g
Legend
Time and String Metrics can51.kaist.ac.kr LOAD last day g
boottime Tue, 24 Jun 2003 22:29:09 +0900 E
machine_typs x86 i 10 :
Os_narme Lire £ &
os_release 2.4.2 P o0 00! 00 06: 00 12100 "
sys_clock Thu, 10 Jul 2003 14:45:18 +0900 O 1-Minute Load W Total CPUS
Lol ils 16 days, 17:36 can51.kaist.ac.kr CPU last day %
A 100 g
Constant Metrics . p
cpu_aidle 98,1 % E 50 - g
cpu_num 1 = g ; E
1 ) .
cpu_speed 701 MHz RIS o0: 00 0: 00 12100 -
mem_total 513416 KB W User CPU [ Wice cru W System cPU [ Idle CPU
ru 15008 can51.kaist.ac.kr MEM last day %
swap_total 1052248 KB ¢
400 H H
5 zoow g
1800 00! 00 06! 00 12100
W Memory Used M Memory Shared E Memory Cached
O Memory Buffered B Memory Swapped [ Total In—Core Memory

1% 3-1. can51.kaist.ac.kr®] A E] 3pA



Graphs of Volatile Metrics ( Range: day )

cpu_idle g cpu_system §
H H
= a0 ;
g g
# Al | = &
g 20 !
I | B
|
: t:
18! 00 00: 00 000 12100 18:00 00: 00 08! 00 1200
W cans1. kaist,ac. kr last day (how 33.8) M canBd.kaist, ac.kr last day (how 0,00
cpu_user E load_fifteen E
100 & 10 &
i :
® 50 A s a
| g =
| I a &
| | b B
0 s . £ 0 ' £
1800 00: 00 08! 00 12100 18:00 00; 00 05! 00 12i00
W canS1. kaist,ac. kr Tast day C(how 0,00 W canB1.kaist, ac.kr Tast day (now 0,000
Toad_five Z Toad_one Z
F F
20 2 20 &
i e
g g
10 § 10 §
5 5
[ g
F I= 1 I-
18! 00 00 00 08: 00 12100 181 00 00: 00 08! 00 12100
W canS1. kaist,ac. kr last day Chow 0,000 W canS1.kaist,ac.kr Tast day (now 0,000
men_buffers E mem_free E
B0 k T T £ H
I - -~
9 o
a0 k g i
3 a2 g
20 k = =
0
18! 00 00: 00 000 12100 18100 00: 00 08! 00
W cans1. kaist,ac. kr last day (how 51398) M canBd.kaist, ac.kr last day (now 2323300
pkts_in g pkts_out £
g g
o i <1 o N
o 20 R 2| = 2
= Fiy : Al c Wi I 5
a2 W | 1 gl | L &
u 10 i N Gl b R = a { =
W | I G
= =
4 2
1800 00: 00 08! 00 1200 18100 00; 00 08! 00 12:00
W canS1. kaist.ac.kr last day Chow 9. 71) W canB1.kaist, ac.kr Tast day (now 0,52)
&
proc_total E
3
L -~
100 1 2
5
&
50 =
[
0
18:00 00: 00 08! 00 12! 00
W cans1. kaist,ac, kr last day (how 53)
Developed by KAIST Computer sArchitecture Lab - MRL Project, on Jul. 7, 2003
Modified Ganglia Monitoring Core 2.5.3 with Web Frontend 2.5.3, Check for Updates,
Images created with RRDTool 1.0.43
&] & Internet

a9 3-2. o8 7FA] 7] WE can51.kaist.ac.kre] AE] 1




2. 24 #8 AA

2, T 2EE AT Login HWlwE Adgstd €
o OF 49k 2E Q1S Fe] A Hi=d], o] w S5 E ARAE Y A ES
dest "ot 279 2.3doM 4dW) 1™ 4= Windows XPolAM e ASF

td
)
9
R
s
rlr
Mo

G A AR T2,

i

Connect to canh6.kaist.ac.kr

%

Member Only

IUser narme; | | %

Passwiord: |

[ ]remember my password

[ Ok ] [ Cancel

9 4. AR AF

o



_|>L
ofo
_|>i
r o
N
o
%
X,
2
Au)
>
P
~
ot
rd
o
utl
il
<
)
X,
it
o
iy
Ay
[>
Anj
oy
=

AelslH olF Zol= $l¥ Process Monitor, Job Submit, Job Results

HEESo] e} Process Monitors $85 1 9 T2 A5 HRE o)

€ X=EE oF(migration)A 7| AY FEAZ 4 A gtk Job Submit
AREAZE sk S FEladHd #@9Ehr] s JRE f™sieE SHs
B o5, Job Resultsi= Job Submit 75 ©]&3to] qdH 259 3
2 A7E HoFE)

1% 5% canl_4 ZF#2~Eo| thd Process Monitor MW7 E AES uf o
stdoltt. shute]l wrzof i Zhzhe] o] shife] ZEA|Ze] tidk AFHolw
SAYE PID#, 73 AH -R 9 5, T: T8 -, 283 o|F5 HEdH

FYEH I Qe TEALE OE =ERE olSAIAY FRA7]V] SsiAE 1A
dste sty Z2A~E d9gr £ 717t Migration, Kill HES +2W Ht).
Migration ME& FE+= Afds o= === H4A4 A9 5 A= #ww7t

Uehg



@ KCMS: KAIST Cluster Management System - Microsoft Internet Explorer g@
File Edit View Favorites  Tools  Help 't.'

e Back ~ J \ﬂ @ h ;\J Search “{{i‘{‘ Favorites e Media @ [:{ . ; _J
| Address |@ http:/fcanSe. kaist. ac. krfkems/member M Go - UOIH - I hittpe ffcanGe, kaist, ac 'l Iz -

Monitor

[ Fri, 25 Jul 2003 15:12:26 +0900 ]

canl_4 total 4nodes (4 cpusy, 1.71GB> memary, 12, 58GB pisk, ( 49.80% used )

[ canl_4 Monitaor ] [ Job Submit ] 4 nodes running, O node down
[ Migration ][ Kill
canl can2 can3 cand
12872 (R} loop 17006 (R) loop
1 process running 0 process running 0 process running 1 process running

Developed by KaAIST Computer architecture Lab - NRL Project, on Jul, 2003
Modified Ganglia Monitoring Core 2.5.3 with Web Frontend 2.5.3, Check for Updates,
Images created with RRDTool 1.0.43

&) & Internet

I
o
o
&
Og(=l
)
K
%0,
rir
(Kl
ht
Y
[>
_l (
ro



7}

7% 62 Job Submitd AHF Folth AYe TP AAAE vhet

e ARE gYsor v,

Job Name

A9e FRs7]) AAA DG ARE] A5
Arguments
e FYs7] AAA B AE
Job Classification
Aol FRE dd FF #AYgS ovsk= Single, 4# AY AUS

o|n 3= Batch, “12]a W§E 48 2]S o]n]3}:= Parallel

o
2

Input File
Y A9 ol B oulrt,
Output File
22 shale] o] g ojv]dith.
Error Log File
49 Fd =23 oR/b WARE AL, a0l G /15 W AW
21 99 o8& ofm g,
Executing File

Aee FaAAZ7 g A8 B olE2 elndrh of W, FAsE 249

[l

2O BF UEAA oA AAF Al A of g

Priority



® Base Directory
2] Zrade] £AEE /|2 S o @,
® Memory Size
e AL 93 B Wl A7E enar], Bl
® No. of Tasks / Nodes
AL A Aol WA Y Alel Aol shtel e

sl 48 o] A7 FaAFH of k. o] ul, Zh7he] mE=oA
ZeAze] AG5E ofna,
® No. of Total Tasks

Qo Ael Aol W 54 A4S AN 0§

PN
T

W3}7)

FaA2

LA 2] Tfgrolth,

® RSS Limit
ARGAZE 2ol A= R e H ) ARSRE Aldhetar A2 Aol
HogS ovlstH, @A Fab 4k Al ="l AEHAE gerth
® Restart from Check Point
2ol M er FRHEANS Aol AAEJE AHAM AFgoz T
TYAA ARMA S ofn gt}
® Load Metric
=EE Fi 2tE fla Ao ==sd FikE SAse Ve

o

shatat

i o] &HS V|Eo® At

iz

1|3t} Load averaget™ -3}#k<, CPU queue length, Load + Memory+<



@ KCMS: KAIST Cluster Management System - Microsoft Internet Explorer

¢ File  Edit

Q Back ~

Wiew Favorites  Tools  Help

BETx

- ~ y
\ﬂ @ o p !Search ¢ Favorites @Media 6‘4 =

Monitor

Job Name

No. of Arguments
Arguments

Job Classification
Input File

Output File

Error Log File
Executing File
Priority

Base Directory
Memory Size

No. of Tasks f Node
No. of Total Tasks
RSS Limit

Restart from Check Point
Load Metric

Job Information

loop

2

arguments

SERIAL v

in.tut

out. txt

errarl
ne/pakej/load_balancing_system/test/loop
a3
Jhome/pakej/load_balancing_system/test
30

u}

u}

0.0

Yes v

Load average A

[ Subrnit

] [ Reset

@'] Done

& Internet

o

AgA AR AR

KCMSE ]85}



3. T=EEF

KCMSo| A= ZFel~8 AH 39 RE2A ganglia 2.5.32 o]&3sta, 2z

e REEA B AZEelet B¥IsHA FAE Hob 2 AA'S o] &3t

ganglia®} 3} #4F A2 Sy doz FEsly] "o SAlS A @7

ol Alelstar, o] oAM= dEHolA Ead SYAYH A

=
i
r o
g
gqn
M
AL
=

Ae o]~ Haat A9 e Ha Abole] ZREZ i AdWdt. Ee

TEREZE H2E 790 g TCPE o] &3t}

FHaH AH #ZRls Asir= QdEHelAs Rl S iE AH <l

2293% BES A% YHXE DTD(Document Type Definition)S 2 UE}

AL thest 2k @ 744 %4 (attribute)e] A% ARaoT

</[ELEMENT GANGLIA_XML (GRID)*>
<IATTLIST GANGLIA_XML VERSION CDATA #REQUIRED>

<IATTLIST GANGLIA_XML SOURCE CDATA #REQUIRED>



<IELEMENT GRID (CLUSTER)*>

<IATTLIST GRID NAME CDATA #REQUIRED>
<!IELEMENT CLUSTER (HOST)*>

<IATTLIST CLUSTER NAME CDATA #REQUIRED>

<IATTLIST CLUSTER LOCALTIME CDATA #REQUIRED>
<IELEMENT HOST (METRIC)*>

<IATTLIST HOST NAME CDATA #REQUIRED>

<IATTLIST HOST IP CDATA #REQUIRED>

<IATTLIST HOST TN CDATA #IMPLIED>

<IATTLIST HOST TMAX CDATA #IMPLIED>

<IATTLIST HOST GMOND_STARTED CDATA #IMPLIED>
<!ELEMENT METRIC EMPTY>

<IATTLIST METRIC NAME CDATA #REQUIRED>

<IATTLIST METRIC VAL CDATA #REQUIRED>

GRID/NAME

=) o) gg v e,
CLUSTER/NAME

Zejs e o]B e ofu @)
CLUSTER/LOCALTIME

Zejo el He] AA A7S o m gy
HOST/NAME

wEe] OB oju g,



® HOST/IP
=9 IP F4E 9u 3},

® HOST/TN

0] =

o wEold FASL Y gmond’t ARE RUAL wWRE AFAA

T2 Ao R 9= ol

® HOST/TMAX
TNS 3dHAgEe = whef TNol TMAXRKUY =W w71 5264
ATH= A& ofn gt

® METRIC/NAME

weo] BHE fa] 99 729 of

® METRIC/VAL
=A% o e,

[e]

2 #e BE Y e Al 7HA AE97) A

o TN~ A

il
& ITIANXAE UE ER o]
@ ITIZAMHAE Z

Eaoa AREAL olF&

TEA ARE dolo
, A9 Ay BEAAE

=] 2~E ol

o2

ZRA2E °]F¥ PID,

ez 23 EE



g3 AHE — 0: 8 5, 10 E8 — QEdHolA REA BuUFErh gl

Qg o]~ HEEAAe] WAIX fFEHo|th (send: HUlT HAIA], receive: W

T

| A1 A))

send = REQ ‘|’ user
receive = (node ‘|’ (pid ‘|’ pname ‘|’ pstate ‘&’ )*)*
user = AF§R} O] F
pid = ZZ 4] PID
pname = Z 2442 o] F
pstate = ZZA]>9] g
ZEMNEE TE 2R olFAY]

T ASdE AdHdels BEAA dPEts

[e} R

IEA 29 PIDS 98 FaEd w==9 [P F424Y domain name, 123l °]%

—

d
=29 [P F44 domain names A% ¥E REw HuSFd do e
w AR T o]t

K

pu

send = MIG ‘|’ pid ‘|’ from ‘|’ to
pid = o] &8 ZZ4]~9] PID
from = Z2ZA~7) g FHEHE =9 [P £t} domain name

to= o]&g =29 [P +21} domain name

T

TRALE FEAVE AFcds dEdels EEoA ddshs LA

PIDS} F3H1 g =9

= IP 444 domain nameS 2y ¥y EER

BUFE A e 1 HAA ol



send = KIL ‘|’ pid ‘|’ node
pid = FEA/Z ZZ4]29] PID

node = ZZAA7F £ 7 9l =E9] [P F2UF domain name



o] A< Sy ZH =l Eaol diefd AWt KCMSe] S Y H

stol HELS QF Ax ZIRAE ganglia 2.5.3% ©] 8313 o1, o] Fo|AE o

[0)e}
0
=]

[0)e]
ey
O
=2
=
)
>
itV
o,
rol
i)

gangliatw ¢ 2H AH S1& 93] MEdd AZEYOZ A5 F-ZF(hierar-

Tx3tE dRE

fru
ol
K
30,
ki
0%
do
)
ol
B
ol
>
et
=
rir

chical structure)E 7|42

A7l goldt XML AofE o&stal 9l7] witel Aol Hojuth 7] A

FAEE dRe st Zrageld,

il

gmond+ T3l T == HRH
Zr] A EA A8l gmondE TAASHE Al 71X A = (thread) 7} thS ) 2

A

o

el

o

o ol AYug sl WEAAE Adel Wy
o WEANAE AYolA FelzE Wl BE wsEd gd JuE FAs] 49

o HYHEJAE oA e HRE XML A2 A9 AZSoA A



metA FE2H e EE gmondeEY BT 2 ARE AT 7
2ol E2FehA e =7

]_
49 AFe FezE A JUE Fobd = dvks gl 9

ot

gmetadv gmond®.th F¢l AFTES /4%t gmetadi= XML <lol&

il

=

N

| wiitoll gmond’t AT Selsy AHEER ofYgl & TFE gmetad’t

2

AT AREE dol 5Y F Ak ganglia WHHORE gmond7t 18T

O_|_4

ARE Ze~H ARG 3
AR 2o
weEtA gmetad7| B E AT TFERE AT U Auh. S, ganglia®l AlF

, & Y& gmetad’} AdFE HARE =

Rl

TZ2% gmond’} ¥4, UYWA= EF gmetadZ FAEHM, o] witol| gangliat™
¥

S 7ML vk &, KCMSl A= -8t 24k AlaEte] des 9l

o

flo
Jﬂ
o

gmetad”7| 2] 9] AT F+Z2E 3]A] %Il gmetadt SHYURE F25HA S

052 ganglia®] A% 725 €O 2 YeA Zlojth

Ganglia
poll Web
Frontend

) /'
PO

fall-over

poll

| —| 9mend
cluster

1. gangliad] AS +%



5

=

KeN
T
o]

-

gl EE

o)
Aasl 2eag e

<

atH, o] el A

s

of

Q

[¢)

=
3

]

KCMS<]

o

9
yal

g3t

S|
=

BRI

9

o

shpel wmmolA FasE

[

A TaE

°©

Joj ok w3

[e)
F

E
Ba A Asge

hyaA

Al 5 %
2 &3

AXE

;O,._
el
ol
T
i)
Yy

iy

Fal vy A 2UH S

S

i

Y

)

NI

p—

J o

X

A

el e

sl

1o

v
i

= ZYEEH

F el

—_
file)

ol

e

il



i

ol
R

op

clients

server

Nd

o}

=h
<
=
i)

file)

il
o



A 6 %

A&

2 HaAqAE ©d A xE ouxE ATstE FE A A4 #E
AZEOQl KCMSel disix Amstaitt. KCMS®| 542 F2H e &<

715 %A w7l A e, olgRt AdE Abgsty] ek ) vt



1 A5

[1] M. Massie, B. Chun, and D. Culler. The Ganglia Distributed Monitoring

System: Design, Implementation, and Experience. Feb. 2003.

[2] Ganglia Development Homepage. http://ganglia.sourceforge.net

[3] SCMS Cluster Management Tools Development Homepage. http://hpcnc.

cpe.ku.ac.th/moin/SCMS 20Cluster 20Management 20Tools

4] vreA, Hu, g Zeiad @A e

-y h

M

S
>,
[»
jait)
X
N

ha)
-
B

Technical Report. Jul, 2003.


http://ganglia.sourceforge.net/
http://hpcnc.%20cpe.ku.ac.th/moin/SCMS_20Cluster_20Management_20Tools
http://hpcnc.%20cpe.ku.ac.th/moin/SCMS_20Cluster_20Management_20Tools

