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LINUX CLUSTER COMPUTING MONITORING PROGRAM

Komkrit Yensirikul
Assist. Prof. Bunjong Piyathumrong

Advisor

ABSTRACT

Some application such as weather prediction , have a complexity in computation and use
large scale of data to compute ,in 3D graphic rendering may give output after several weeks. So
that task require supercomputer computation ,because it can reduce more cost of time , in spite of
supercomputer limit in few group of people and application cause of it’s extremely price.

Recently, PC quickly increase performance compare to mainframe or supercomputer , so
there is way to group several PC via network and view group of that PC in single system image
,call cluster to increase performance and can comparable with supercomputer but more less price

In this thesis cover building sample cluster and cluster monitoring program , Use be tool

for user and administrator in cluster system
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instruction set
Discrete transistors, core | Algol and Fortran with IBM 7030,
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accelerator, 1/0O channel | processing OS Univac LARC
Integrated circuits, C language, PDP-11
Third pipelined CPU, multiprogramming, IBM 360/370
1967-1978 microprogrammed Timesharing OS CDC 6600
control unit
VLSI microprocessors, Symmetric IBM PC,
solid-state memory, multiprocessing, VAX 9000,
Fourth
multiprocessors, vector parallelizing compilers, | Cray X/MP
1978-1989 :
supercomputers message-passing
libraries
ULSI circuits, scalable Java, microkernels, IBM SP2,
Fifth parallel computers, Multithreading, SGI Origin 2000,
1990-present workstation clusters, distributed OS, Digital TruCluster
Intranet, Internet World-Wide-Web
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C Cache
D Disk
ful Memaory
Ittercannegion Netmot MIC  Metwork Interface Card
() Shared nothing architecture P processor
Shell Shell
P P
| |
Int=rconnection Metwork Interconnection N ebwaork
T | |
Shared Disks J Shared Memorg.rH Shared Disks !
(h Shared Disks (c) Shared Memary
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Custorn Design Metwark

Custom Design Metwork

{c) Massively Parallel Processor
{d) Distributed shared memory

DIR - Cache directory
LD Local Disk

L¥  Local Memory

S - Shared Memory

SOl tuoth NIC  Network interface card
(e} Cluster Network
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Node Complexity

grain

grain

System ,

MPP SMP Cluster

Characteristic e

Number of nodes
100-1000 10 100 10-1000
™).
Fine or medium Medium or coarse

Medium grain Wide range

Internode

communication

Message passing or

shared variables

Shared memory

Message passing

Shared files, RPC,

message passing

Job scheduling

Single run queue

Single run queue

Multiple queues

Independent

multiple queues

SSI support Partially Always Desired No
Node OS copies N N
N microkernel One
and Type (homogeneous) (heterogeneous)
Address space Multiple Single Multiple Multiple
Internode security Unnecessary Unnecessary Required Required
One or more Many
Ownership One organization One organization
organization Orgatiization
Network protocol Nonstandard Nonstandard Standard Standard
System
Low Low Highly Medium
availability
Performance Throughput and Throughput and
Turnaround time Response time
metric turnaround time turnaround time

1319 2-2 1WSeuniigudeaverdevosailngnsanuyy Cluster MPP SMP Uag Distributed System

(SS1: Single system image, RPC Remote procedure call)
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Scalahle Perfornance
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Application | Database, Science, Engineering, embedded Systems.

T

Algorithmic | Devide-and-Conquer Compute-Interactive,
Dynamic Programming Work Pool,Pipelining,
Branch and Bound Master-Slave
Backtracking
Programming
Model | Implicit
' Data Parallel

The von Neumann Model Message Passing
(Fortran C Cobol 4GL Shared Variable

Shared Memory(PVP, SMP, DSM)
Message Passing (MPP, Cluster)
Data Parallel (SIMD)

gUfl 3-1 nhseuiievmslysunsuBadinunasnislysunsud sy

n3 Tsunsuaadny
dodlFandesnsTsunsudmsuldruuuiniosneuianes il wwudid
Tsunsuldidenldumne TaoTusunsumariifiauaiiel$dnueguds Fwe1nesildn
Wlddae JlfifswdimsneyIndlmildmnzausuumaaresuveuniosiis e
Tosunsu W imusiniu wiedled1ddesmsiannTusunsudumudulusafifsausms
aﬂa?ﬁu‘ﬁ'ﬁwﬁﬂmWﬁnﬁ‘uﬁ;ﬂﬂa:ﬁaﬁm0mm‘fumﬂszqnﬁ“l«z’fn’fﬁﬂﬂﬂﬁﬁacﬂiué’mfu"lﬁ'mﬂ
lufiqaudaidaiindosdomiveayudiiglfidenldinnmne
msTsunsudedduiufuuiineuniesinsdmndeesnuunlas 1eu i
WY (Von Meurnann) Lﬂuuum‘haaﬁaﬂsamquﬁaﬂ@?ﬁmhaf]mmmﬂﬂmmm%aﬁﬁu

[ 70 Y Y o s Y ° a :/‘ Yo '
Llﬂ$U\?fﬂlﬂiﬂﬂ3$Qﬂﬁ1ﬂf‘lﬂﬂUHﬂ‘]LLWﬂﬂw@ﬂJﬂ’Jﬁl puvdraesvestuuuiulgiuinnm




AIUAUBTUNANANY WISV UDNAARATIDY
" 17

~ Y S o q Yy Y =3 v J ga a
40 Yuan uazddaldldaaniailagiiu WATTIUVRINIHIANATUINUIOITYY  Fortran,
] ,
Cobol, C 1Tudu
- My IdsupsuFiuuu
mﬂﬂmnsm%wmu%zﬁdauﬁxmn@haﬁumsTﬂmnim%qﬁﬁu?ﬂﬂﬁaﬁa Tag
a v & ] o a s 4 ' "
voalusunsuignad sl lfausuanilaonssuneuiumoduuunie oslsams o
Tl fuanilaonssunesiunesiuusu | dnoendaotiamy Tusunsuisuvunsoudui
Ay o @ P d aayy ° a dat a
A ldainsasuuwnSeauwus uia 1 nuydaeems TUsunsuFuudiuinineefey
' i
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|
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Source Prograrm

Parallel )
Programmming. | Cornpiler( Including Preprocessor, Runtime Support
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Parallel Code

Parallel Rlatform { O S and Hardware)

U7 3-2 puslsznevvessuulsenanauuLy Y

g 9 3 dz a :/l @
MuyuNe e aflFnu mMsdszananuuviuiuiduseunugui 3.2 Tudunousiann
4 d' [ a [ a [~
dioisndenvzlddaneifivlaqlumsuddymiudy §lFaudenzdeunlasdanesiveonuiiy

= @ A o o Y
TﬂsLmiuTﬂmmUu@’]”wmmsmuqamuuauumimmmuumumma

42813



18

¥
{ =2

v ] )

fuummmuﬂamyw:uﬂaﬂﬂﬂﬁm‘?ﬂumu'lﬂlfluﬂmﬁm?aaﬂawﬁoma‘fﬁmﬁm%ﬂﬂvls?f
v a oA ~ ' A duy & o Sy A Y o &
NN N1 N NN AT 1 yaiudanyiiidesinnuamsalumsudalaaduativis
Pt ﬂ 9 I 4 9 ] =1 a a 1
[WoUBDANL uuummu“lwmmsmunuuwawﬂmmmmmu”lﬂammﬂszaﬂﬁﬂwwuazmu

a ' £ A o ¢ v 7 i 23 o
‘]Ji:L’ﬂ?)‘U’r)ﬂ@EJN‘H‘lN‘UENﬂﬁIﬂ’iuﬂimL‘UD‘Uu'luﬂEJ iu‘lVIiJGB‘WWEJiﬂ (Runtime Support) "Mﬂzlﬂu
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aunmiuayumssulunm ldames sndrecasuInidwwesaluny ¢ @y “stdio” Favziu
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3.1.4  wanlumsadaldsunsuif vy
d' Y .& a :JI s o @ ] 1 d' ] A
Tumsieg IdmndaTusunsuFavrnuiy unyuiiaemdanaeg 4 ethamiraulede
- BUWATN (Implicit)
- MM IWIUAA (Data Parallel)
- UEIINA D (Message Passing)
- uwsnSioidia (Shared Variable)
& =1 1 1} 1 3 Y 5 =
BLUITNOUUVazDoa Tudude 11 uavelins IdmFa TusunsuFeunn Taoms 18wy
o v el o a v & Aan A
fasunaHII Msndng vz adeiy 3 5540
- Library Subroutines fia laus15 nenivayums 1sunsudeuunui o v 19w
4T 1 MPI, PYM (flud
I~ 9 o [ g
- New Constructs ifumsainnindaulaniy Tasdaudamuniuszeenuuy
wdmsvnsaouud 1Usuns i svun Tasnwis 199 “Fortran 90”
= S, . P ” ) a
- Compiler Directives (Jumsiamsvosdinoy lniaes lnudanaldn s sy
o a =1 X o a o w [~
Thadudw osaaulamuszimsasynann lusunsudadau Uy

Tnavea Tusuns @i en Tuia 1wy “pragmas”

Approach Example ' Advhntﬁge ]l)‘isadvantagest" '
MPI, PVM, Easy to implement, No compiler check,
Library ‘
Cray Craft Not need new compiler | analysis, optimization
Fortran 90, Allow compiler check, Difficult to implement,
New Constructs .
Cray Craft Analysis, optimization need a new compiler
HPF, Between library and new constructs
Directives .
Cray Craft Can be ignored on a sequential platform
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1ANT19N 3.1 ﬂmf]umsLﬂ?amﬁﬂusﬁ’aa%tﬁwm'ﬁ%msfﬁ”wﬂﬂmﬂsm%wumxmu

A Y aA J

1 = 1 A, a : ) 1o
A19q M lis lays Sriueiidedfe dwlumsiilu1ias lisududesadrenon Inass
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" A oa a s 1 A a Yast ot ' ~ Y A1 o ac H
ch/”J CﬁﬂamﬂjuwuﬁlauulaaﬂW%zchIf’J'ﬁuﬂ'JU ’d’Jug‘lJVl 33 lellﬁﬂ\jTﬂﬂﬂﬂWQﬂuﬁlﬂ\j’Jﬁﬂ-]iﬂ\jﬁ]u

Uy

for (i=0;i<N;i++) Ali] =b[i] * b[i+1];
for (i=0;i<N;i++) c[il = Ali] + A[i+1];

(a) A sequential code fragment

id =my_process_id ();

p = number_of processor () ;
for(i=id;i<N;i=i+p) Ali] =b[i] * b[i+1];
barrier () ;

for (i=id;i<Nji=i+p)cli] = Ali] + Afi+1];

(b) Equivalent parallel code using library routines
my_process_id(), number_of process(), and barrier()
A(0:N-1) = b(0:N-1)*b(1:N)
c=A(0:N-1) + A(1:N)

(c) Equivalent code in Fortran 90 using array operations
#pragma parallel
#pragma shared (A, b, c)
#pragma local (i)
{
#pragma pfor iterate (i=0; N ;1)
for (i=0;i<N;i+t) Ali]=bl[i] * b[i+1];
#pragma synchronize
#pragma pfor iterate (i=0; N ; 1)
for (i=0;i<N;i++) c[i] = Ali] + A[i+1] ;

(d) Equivalent code using pragmas in SGI Power C

71/l 3-3 feenalanvesmsIsunsuFavinuisaamuyi
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Activat

Finish
Prompt, Timeout

Schedule

Suspend

Terminate
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3.3 VANUNITIIY
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Power PC P
620 16 EB (2 B) 16 EB
21064 16 GB 8 TB
DEC Alpha
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MIPS
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a =3
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- SPMD single-program-multiple-data #3604 IAad R MU S Uvuna10q Tls e 1
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- MPMD multiple-program-multiple-data ¥4 115 isad199 Suaun Idaauazaiusy
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JUAAURDA (parallel block cinstructs) 11NT AN LIRS 35

parbegin §,, S, ... S_parend

Tao s, s, ... s, MuosdilsznovvosTusimmivg Taodesumsiszurana szuanaon
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WuTisiedosn n Tswandouadu Tnsudas 1 niwaios ldossznoy 8,8, ... S, mudey'l
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3.5.2 Iﬂsaa%waa%’ayamum (Data Parallel Constructs)
Tumsilszuranadeyauusvinmauly Fortran 90 w5e HPF aaiunsodivun Tnseada
Y Y
vaatoyauuuld
parfor (i:=1;i<N;i++) {C[i] = A[i]+Bl[i];}
y
Aldnumsadmuald ¢ = A + B Iddwie i

forall (i= 1, N) C[i] = A[i]+B[i]
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parfor (i:=1;i<n;i++){
atomic {X = X+1; y=y-1;}
i

. . IS :
Control Synchronization uJumsmmumiﬂszmawammTﬂﬂmﬁ“lﬁ'wqmaiﬂimﬁwﬁa

d' 2K o n'/ ;.:' a =S 4’{ o 1 v 1

wommmnguAaYY else Towivesns TUsunsuuDUYIMLNeE1 undiath
' v

IFUAITI “barrier” fan 117

parfor (i:=1; i<n; i++){
Pi
barrier
Qi
!
e s isasnaaings pi udnzidgi T anids Lﬁaﬁwmsﬂqmaiﬂiwaﬁuq MWnTEI
o Tsieimsfamndeiide bamier 1da5wzinslszinananely Snd s iideins
Maund g fufemd critical dafaog a0 Ui
parfor (i:=1; i<n; i++){

critical {X=X +1; y=y-1}

4 & Q’Il ! L9
- Data Synchronization ilfelsiyadesnszidhisdoyn Fadoymiuornes1diaufudoys

LY
4 o o a :: 1 ) o
ouq Mdadldnuquasidisdoyariu @ wait (x>0) Wumsngasedoyarunsziia X &

1 d o Ao a a [l . [~ EY & g y
ANTUDINUAZEINATIA199B AU looks, monitors LA events 1TURY Fudumsaiugudo

'
A

d’ a 3 v ' ) t:ly
ooyl 'ou"lmmmummamma Ly

U

parfor (i:=1; i<n; I++){look(S); X=X+1 ;y=y-1L;unlock(S);}
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Cc c C
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Synchronous Interaction
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[ [
Synchronous interaction

G i i

(a) Phase Parallel

(b) Devide and conquer

|
P
| Master
: WTINK
R | Slave| | Slave  Slave P Q R
j
(c) Pipeline {d) Process farm (e) Work Pool

v
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371 wamsuaa (Phase Parallel)
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parfor (i=0; i<N;i++) {
{
for (j=0: j<N; j++){
X[i] = F(X);

barrier;
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372 @hduazneunas (Divide and conquer)
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c|
373 Tillas (Pipeline)
snggminhigldladdguazinsdszuanaotndedioady Tuvaei o]
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374 Vdsiwavhsu (Process Farm)
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3.7.5  1e3nya (Work Pool)
-3

ingnldlunnsrne wnuduss i (shared variable) Tasiimsmaudail ya (pool) oz
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3.8.1  HUUG10090NNWATN (Implicit Model)
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3.8.2 UUU§1889MAINISNEa (Data Parallel Model)
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main() {

double local[N], tmp[N], pi,w ;
long 1,j,t, N=1000000 ;
w=1.0/N;

forall (i =0;i<N;i++){

local[i]=(1- 0.5) * w ;

o F X o2

tmp(i] =4.0/ (1.0 + local[i] * local[i] ) ;
}

pi = sum(tmp) ;

D:  printf(“pi is %f\n”,pi*w) ;

} /* main() */

< 1 I's [ g ~
wMUNdanLui P musadseudanalandouaiu N aunsFaiums 9o uat
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Uszunanavuuiv’lg

3.8:3 HUUS 100NN AT (Message Passing Model)
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- Asynchronous Parallelism quTﬂs"lucwmTﬂsmﬁ“l%mmamamu barrier
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annsoueaiiu ldnnTusimadudas machedoyaszuiredaunlsvealsms
velimsdunawuundn
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#define N 1000000
main() {
double local, pi, w;
long i, taskid, numtask;
A: w=1.0/M;
MPI_Init( &arge, &argy );
MPI_Comm_rank( MPI_COMM_WORLD, &taskid);
B: for (i = taskid; i<N; i=i+numtask) {
local=(i+0.5)*w;
local =4.0/ ( 1.0 + local * local);
}
MPI_Reduce ( &local, &pi,1,MPI_Double,
MPI_MAX,0,MPI COMM WORLD);
if(taskid == 0) printf(*pi is %f\n”,pi*w) ;
MPI Finalize();

} /* main() */

o T —— q"
3.84 HUUDIDDIBIIIBIVA (Shared Variable Model)
¢ a & a Y =Y Y ' Y =y Y
HUULYT NIIANANIANIIAAIT UL DA AIMIT A Tuidean1s 8t o yas iy
o Y a gy v Y Yy A a o o a
nneanINAulsensedwdminllsivalaq i ldlaoldve lumsdrafodoni  azdiinu

) P 0. w_a a 4
ARUALLLVIAI NI AT RS I s TTaRinIaaz s las lug
foenavdlAauuLII SR MSUMSAIHINNAL T

#define N 1000000
main() {

double local, pi= 0.0 w;
longi;

A: w=1.0/N;
#pragma parallel
#pragma shared ( pi, w)
#pragma local (i, local )

{
#pragma pfor iterate (i = 0;N;1)
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for (i=0;i<N;i++) {
local=(i+0.5)*w;
local= 4.0 /(1.0 + local * local ) ;
}
#pragma critical
pi = pi + local ;
b
printf(:piis  %f\n”,pi*w);
} /*main()*/

Y A

3.9 deateidavounydiaodlsunsaBavtnunuaig

. Mé{ssage :
Issues o Shared Vari
Fortran 90,
Platform-independent examples PVM, MPI X3H5
Forge HPF
SR2. AMRE, Cray Craft,
Platform-dependent examples CM C*
Paragon Nx SGI Power PC
Parallelism issues good normal bad normal
Allocation issues good normal bad normal
Communication good normal bad normal
Interaction | Synchronization good good normal bad
issues Aggregation good normal good bad
Irregularity good normal normal normal
Termination good good normal bad
semantic
Determinacy good good normal bad
issues
Correctness good normal normal bad
Program Generality bad normal normal normal
ability Patability good normal normal bad
issues Structuredness good normal bad bad

1319 3-3 1WfFeuiguveAte@svowuusiaesnsTusunsuFavinumunieg
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UNTN 4
M3 IUsunsuuuUIEs e F
(Message Passing Programming)
4.1 mmmwmc‘f;ﬂamﬁ (Message Passing Libraries)

LY 14 4 a a 3 1 ] { 1
luilsgiullsevasimmmmagufatunnmoiazdau Inyfifuroniindfusnse

wq Y o ' a
‘iﬂ'JUﬂ\HLﬁﬂQ‘UNﬁ'Jucluﬁﬁ'N‘V] 3.1

Name Original Creator ; Distinct Feature
CMMD Thinking Machines Use Active Message for low latency
Express Parasoft Collective communication and /O
Fortran-M Argonne National Lab Modularity and Determinacy
MPI PMI Forum A widely adopted standard
Nx Intel Originate from the Intel hypercube MPPs
P4 Argonne National Lab Integrate shared memory and message passing
PARMACS ANL/GMD Mainly used in Europe
PYM Oak Ridge National Lab A widely used, stand-alone system
UNIFY Mississippi State A system allowing both MPI and PVM calls
Zipcode Livermore National Lab Contributed to the context concept

= v 1 P_d a
T NN 4-1 W?E’E’n\?‘lla\?“lf@Wﬂl!??!!UU!NZﬂWﬂWﬁT"U\?
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4.2 HUUSIADUNAIBINIAT
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waawagudumsdasedomstuuazmsiidelas luadiusenieldssa Taofinis
o [ 1 1 Y] 1 s A % o = 1 5 %
nszvimdnaog 2 edndwiufeduezsy Faannsaldld 3 Snvusdes 1deSuiludiudely &

Fraautiuldadiog19lsenoy
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fPE19MTAIAL SN

LI:

L2:

process P: process Q:

M = 10; s=-100

send Mto Q; Ll1: receive S from P ;
M=20; L2 X=8S+1;
gotoL1;

Qs ) 1 { Q/ o é s o/
nndteddedu Tsira P dunamafivsznoudaedanls M T Tdsie Q Fesuiausidhm
1Blus

sUnvumsdwes Sumaae

Synchronous Message Passing Lf}ﬂiﬂimjﬁ P fl1U2% “synchronous send M to Q” U&7 950U
nsevialasima Q AU “synchronous receive S from X” ﬁaTﬂiLmﬁ’rfafjﬂ:"lsjm%f‘?yumsﬁmu
wnd1 M azgndsesn’yl iz S gasudwnudaviag Tunsdiil x aasesiismigy 11
Blocking Send/Receive N13UfaAN9@s blocking send @:ﬁﬂﬂﬂmmqmmum:ﬁ‘amm‘mqnm
aenlwimaioiulasdusesiie delislunan g anulsissasinusely T isla
Aot madewuniFudssmulfifen ﬁwaﬁgnm'ﬂ@nMMQnL%uﬁudam:gnm waldulserin
'vmE'Jqi?"udﬁ’mgmfum%zﬁq‘lﬂﬁs"uLLﬁQﬂﬁ@;ﬂﬂlﬁﬁLﬁquﬁﬁuﬁ@uﬁLﬁuﬁﬂﬁ‘h’ﬂgmdwwm
nsufeAnisiufia TswangasemamaaunssildsumamnuBauten wdndwsine
dovnneadsimarely uazanTAamsvine e ey “blocking send/receive” a2 X axilan
Wiy 11

‘ - [~ o, W o 19 & ! A @ 9
nonBlocking Send/Receive 1l umsfudslaui liauleideyminsegndaonnly niesuidhin

uoq’/ldvy

nye li iohddedaniesuud wndy lihhaudauduvesTdsiade luui lifimsngase

' 3
@ 1 A4 o w 2

‘ ° 1 ' o’: & g = @ '
Tasdoyandidezdinesuiuendsligndeen’ylumaniv FINDIVLYAIVIUNVNOUYN
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aeeenlUild Tunsdifisues X ooy 11 21 w¥e -99 #14 Fafusnsdonlgatauie
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EY EY [

Tifannugndvsvesdeyalaomsl¥mangasemssudadad]

process P: process Q:
M=10; =-100
L: send Mto Q; receive S from P
wait for M to be sent wait for s to be received

M=20; X=8S+1;
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4.3 !5Nﬁ"l’e) ( MPI Message Passing Interface )
d qul ﬂ A 24 Ada v ' a v Y]
eunlaithinaspruvesnmasvmaguuunilsitonFauunsvatsuaz Snswaua 1
Tdauldnarounwannesunalon iy sy Fortran, C (fudu Builefusea@niamlunisisou
TsunsuFavuguileanaiiladsuldldaundi 200 s wazmsSoudfdeniiddy @

a5 ueludude 1) dae

#include “mpi.h”
int foo(i) int i ; {..}
main(argc, argv)
int argc;
char *argv(] ;
{ int i, tmp, sum =0, group_size, my_rank, N;
MPI_Init (&argc, &argv);
MPI_Comm_size (MP1_COMM_WORLD, &group_size);
MPI_Comm_rank (MPI_COMM_WORLD, &my _rank);
if (my_rank ==0){
printf(*“Enter N:”);scanf(“%d”,&N);
for (i=1; i<group_size; i++)
Sl MPI_Send(&N,1 sMPI_INIT,i,i,MPI_COMM_WORLD);
for (i=my_rank ;i<N ;i=i + group_size )
sum= sum + foo(i) ;
for (i=1; i<group_size; i++) {
S2: MPI_Recv(&tmp,1,MPI_INIT,i,i,MPI_COMM_WORLD,&status) p
sum = sum +tmp ;
}

printf (“\n The resul = %d”,sum ) ;

else { /* if my_rank = 0%/
S3: MPI_Recv(&N,1,MPI_INIT,O,i,MPI_COMM_WORLD,&status) :
for (i=my_rank ;i<N;i=i+ group_size)
sum= sum + foo(i) ;

MPI_Send(&sum,1,MPI_INIT,0,i, MPI_COMM_WORLD);

}
MPIL_Finalize() ;

FUN 4.1 Waunsuindeulaelsisuiile
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vnTdsunsudnaduSudremsivuas 198y TUsadae
MPI_COMM size Ilag
MPI_COMM _rank

3
[

uaziimsaanedemsiudioms dsida
MPI_send a1

MPI_recv

Yy A g 2 ! o a
Llﬁzqﬂ‘ﬂ'wlﬁﬂlﬁiﬂﬁuﬂix‘U'Juﬂ‘linﬂ@ﬂ‘]ﬂllﬁyﬂlgﬂ'ﬂWﬂ'ﬁﬁUﬂ

MPI_Finalize

ovhimssumsiauTasauysel
auy 1Usunsudee19lug N 4.1 %091 “myprog.o”

b
TumsnouInd Taol¥ney lwaos mpec 9zviieail
mpce myprog.c —o myprog
1Y A Jd Y w o a 1 qy
wazmssuaunnoy lndudanasideme 117
MPIRUN myprog —np -n
Tae n Aot ruau Tdsanisidesns
o v A 1 Yy ¥y d aln o v o v
uonnamdinamteaund wwuiledidoans Isunsudamsaniminadouvoslys
A v d A u{’/’ @ Y [l a
wafiesunudy Tasduitlovzegiuuuge, Tusunsudanisamminadeusgasanats uasi
szuvlfiamsegareqa vndred1aTdsunsudanisan miindondy LAM ( Local Area
‘ 9 o v W 9 a Lo s & a a ' A adq Yy
Multicomputer ) l¥thniudansanmmadenuugilndadmans Faazlofurundsiviazisly

Tuunee luday

4.3.1 LN D

b4
@

warafiedonnuadiusamneiszydadeduiazlidonnuvesaanuis diietada

MPI_Send ( &N,1,MPI_INT,i,i, MPI COMM_WORLD) ;
MPI_Revc(&n,MPI_INT,0,i, MPI COMM_WORLD, &status) ;
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Send MtoQ; and ReveiveS from P 5

U 4-2 a3 msneve N AL IV IFITI MPI_Send

432 yiladeyaveasuiile
o Al Yy a % a Y d ay 2 1 o °
lumying lihiudeudesiinmsimuaaiavostoyae. Tuduflofidusy mssmua
’ ¥V
Gvusamaaﬂ’fauaiwf‘imuﬂaﬂumummms%”ummmm Wioamnideyaudazaiimiuiianueives
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nadow fudu a0 liudedweinsfudwesdoyanuusnuse
MPI_Send(string,1001MPI_CHAR,China,...)
MPI_Recv(string,1001MPI_CHAR,USA,...)

' 9
100 minsdadauvosdeyalne MPILCHAR vztisuenidonaiideesnuniufuiusnuse

u

4.3.3 mmmﬁ’w!waé’ (Message Buffer)
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Ui 4-3 tvlivlesuvunteg

434 (NAWINAN (message tag)

] ' 9y
unnpaduiide lUfummasdmsudiwenthedeveauumaatiu YNAIDLI Y

process P: process Q:
send (A, 32, Q, tagl) recv (X, P, tagl, 32)
send (B, 16, Q, tag2) recv (Y, P, tag2, 16)

nnlfndan gl uaz g2 wyndslufuwaen dmhiduthedevendfuuasdduitolinnsg

1Y 1

g ' @ 1 @ \ee o @ (Y
Fuduiluliedugndes fSunesddidos g mileufumniudezimssudainld a1nldadng
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v A szgnaadn 1l X Juvazii B gndaliidh v, 2 101U v uas B oz liidh WA X ms1zdad

tag Tiinsafiu Musidoatmun wg mizerwiannuAanataunsdiii A uas B gndiosnun
1 1 é a { 4 ~ a

Tostar P usid B wndlaniou A ufa B.Fsflnnadeya 16 90 161107 x Faflvnadoya 32 Tn o

'3 Yya LY =4
mlvRana1anui

435  pauiniinmes (Communicator)
a a = ' s d ° Y 1y @ 1
AoullinmesAenguvesllsiauazglidesunnNmuisatimsiudadayadusezning
. ¥
nquld qllesunnszadion fuufnfeduthedevosngultswmiug fouTusunsuinos I
] 3 [ 9
Tsiereglunquirduminiviamnsofadoduld dsdetians dauae 11
MPI_Send (MSG1,count],MPI_INT, 1,tagl, COMM1);
MPI_Recv (MSG1,countl,MPI_INT,0,tagl, COMM]1);
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4.4 WIBH (PVM)
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gilneouq 18809 Windows NT Windows9s ﬁaﬁqﬁmmﬁﬁﬁuauumﬂmﬂmﬁvﬁu C,Fortran,
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pvm host_file
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“host_file” ‘Haamﬂuuﬂuxﬂumsmaﬂauhaﬂmwmwananymwﬁa
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Command Operation
pvm>add apple Add the host “apple” to the virtual machine
pvm>delete apple Delete the host “apple” from the virtual machine
pvm>conf List the configuration of the virtual machine
pvm>spawn —count 4 app start § task to run “app” on the virtual machine
pvm>jobs List jobs running in the virtual machine
pvm>halt Kill all PVM process and shutdown PVM

'
[ L <

< 0 o o
FNTNTN 4-2 MaHanvaInUoN

443 lawnfinneuflngisiu
4 =) o 1w Y 1 o = y
s WAL IUA NIl s sdued Idnneanar ldlimsdivuanias  TasnmsSonld

¥
laus 319U pvm_addhosts, pvm_deletehosts 13ud 1 fafa0t19dag141]

int info, nhost=2, infos[2];
char *hosts[] = { “apple”,”orange.usc.edu’}
info = pvm_addhosts( hosts, nhost, infos);

info = pvm_delhosts( hosts, nhost, infos);

4.4.4  msdamsldsaa
P wd Y o o o ] Y
naeu TyavesRAuius 1annsodamsdu Ts e 1diay

pvm>spawn —count 4 foo

'
v @ 1

4 [ 4 4 =) o Q,:
vuwteaalussann 4 Tsmadunsuaudo “foo” Tueswauuasdy A1desanaiiu
vy
Tilddmuald Tnue Tuusuldsdla uasidusomnua laeail
pvm>spawn —(apple) foo

nneanuNInsuTfnn “foo” Hlnuade “apple” arumdeilFsanslusmanansly
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PVM Function Call

Meaning

tid=pvm_mytid();

Get the task ID of the calling task

tid=pvm_parent();

Get the task ID of the parent task

info=pvm_exit();

The calling task exits PVM

numt=pvm_spawn(...);

Spawn a PVM task

info=pvm_kill(tid);

Terminate a PVM task

tstat=pvm_pstat(tid);

Get the status of a PVM task

info=pvm_task)(...);

Get the information of all tasks

mstat=pvm_mstat(host);

Get the status of a host

info=pvm_config(...);

Get the configuration information of virtual machine

M13197 4-3 MFIvesn o un T unssansidsiva
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#define n16
#include “pvm3.h”
main (int argc, char ** argv)
{
int mytid, tids[n], me, i, N, rc, parent;
double mypi, h, sum=0.0, x ;
me = pvm_joingroup( “PI”);
if (me ==0) {
pvm_spawn(“pi”, (char**)0, 0, ”, n-1, tids);
scanf(“%d”, &N);
pvm_initsend( PvmDataRaw );
pvm_pkint(&N,1,1);
pvm_mcast(tids,n-1,5);
} else {
pvm_recv(parent, 5);
pvm_upkint(&N, 1, 1);
}
pvm_barrier(“PI”, n);
h=1.0/(double) N;
for(i=me+1;i<=N;i+=n) {
x=h*((double)i - 0.5);
sum +=4.0/(1.0 + x*x);
}
mypi =h * sum,;
pvm_reduce( PvmSum, &mypi, 1, PYM_DOUBLE, 6, “PI”, 0);
if (me==0) printf(“pi is approximately %.16f\n”,mypi);
pvm_lvgroup(“PI”);

pvm_exit();
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- CPU Pentium MMX 166 MHz
- Memory 64 MB SD-RAM

- Floppy Drive, CD-ROM Drive

- VGA card, Monitor, mouse, keyboard

NIC
- 2 x 10baseT Ethernet Card

Network
- UTP cable
- HUB 10baseT

- Connect to Internet
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<Exit> snianuseRnNANIAeilegifu
<Help> Vo3 10azduAvoIRGon iyl

3V 5-8 mavSuusanasisalaeldTusunsumummndiay

4 o @ ' Y o Y
ipimsidenguanyuzveunesiuaiaioudon Tdsunsuazawhldiiudindoyaves

nasiualninseluliney «Yes”

a A, y . a 7o
3 msmmualagligiuunniln 351dealF 101018 X Window TaeRusidda
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# make xconfig

4
mifmualudnvusivefisduuunslfaundietussn o uaszldnuldienife 51
mmsn“lmmmaan‘mmvﬂamuumqqvmmmi'lﬂ maﬂamnuum Aozlsingidusioms Widen
ﬂauﬁﬂmu"lmmuuuq Failddonlg 3 wuvde samasllunesiua (ﬂanmjn y), ufluTuga

(AdnTit)u m) niore Tisaudrfunesiua (ﬂanm,jn n) umﬂanmﬂu “Save and Exit”

i _j
ERbernt (1000 batit) Mmmmmml
NS
Pl oo boved sl theivinn

HCH mpport,

S i t

~ Ethernel (10 or 100MGI).

Ui 5-9 maSuuaanesivalaaldsuuunsiiln

4 msmmuanesiualaens
° a [] - 5 ° 9 4
mesai dlaems 19 Tsunsuedinesian vi 3o pico Tagvimsudludoyalulug

/usr/src/linux/.config Taonsa
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{ [ 4
7UN 5-10 mafsuunamesivalaensa

ad o £ vy v a ya o o A A A
ADNIUUALDDU f:ﬂ“]f*ﬂzﬂ'@ﬂﬂﬂ?'lllz!ﬂﬂﬁlﬂ‘]Jﬂ')']Nﬁﬂ?ﬂﬂl@ﬁﬂ?tﬁ@ﬂﬂllﬁﬂ@@@ﬂ3J”Iclulmﬂ$"])'i‘]

9 ad o @ 4 o A
Y ’Jﬁmnuﬂf]maﬂymwmmesmmsxﬂumu

CONFIG_ANY=y dmualisadnduaesiua
CONFIG_ANY=n dmua Tl udfumesiua
CONFIG_ANY=m Amua IiiutiuTuga

4 [ 1 4 { do o
e waaIns e l¥ms tiundunefivannui 3 TanidenTugainmzidnduilagluly
' { ] 4 @ o { o {4
wesiua duTugaitlil1fMereen ileanuinavounesivalii@nfiqaos 18useniniiofias
msfjavz 18dlu ledesinds Tavmesiuasfosmiuaym NES, NFS-root file system | bootp, rarp

ad 4
Ins Tanoa tazdead Tugaussmiainisnveunieslnaeuddiy
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* ¥l [ o[ 1ramotiove atocontiration
| ¢ yl[v Jvn]  soowsupport

HES flesysiem support
0|l Root file system on NFS

B AN S 8

I # ¥|ls m|{ n|l HE2000/ME1000 support

{ [ Jd o
Uit 5-11 msvsuunanesiualimivayy NFS, NES-root file system , bootp, rarp uasnisauin

ad
33N

53.4.2 msnexlndinesiva

" t4
v oo oA

wimsaoundine SaiisIdviimsdsuude luuda Taolemdag

# cd /ust/src/linux

# make dep && make clean && make zImage

LN 2, 2 ¢ 1 ¢ y '
Tavilefdauinudugauding ldinesiuaiignaey Indidr¥o zmage Tnveglu'laisnne?
 Just/sre/linux/arch/i386/boot uAA AR aN Idiuua Tnaiiu i deat/fenuaind191 zimage Jalilu

bzImage (INU

4 o J | P
53.43 m3deu root device azmavunasivaaaunuasiaad

] k4 ' ¥
1M 31Aou root device 11U NFS-root 31n1TUfiARDAAY floppy disk Arud1dade 1

mknod /div/nfsroot b 0 255
cd /usr/linux/arch/i386/boot
rdev zImage /dev/nfsroot

dd if=zImage of=/dev/fd0
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'
o

° 1 a J9 A dy a J ° ' ) ¥ o [
vwnvaanlaivae Ul lasdudmuiaudrdedhauy Aoz Idurugadmsushns o

L) ]
INIDVIY

535  aheszuyIddwmsulnanus

MN3i5onan3UA aden (add diskless client node) ﬂjuummuwﬂamiwms Tasansam

ﬁﬂ'i‘ﬂmu'lﬂmﬂ {tp://ftp.sci.usq.edu.aw/pub/iacek/beowul f- -utils/disk-less/adcn mmmsmwn“lmm

o A

anUd 1gsa s
# chmod 755‘adcn

# /adcn optfon

a o’d’l o A‘ @ o o [
ansuatiaziimsiiu lnaeud Ivuath U lundmaes Tavazimsadiaszun Wddmsy

9 [+ N} A ] [ a J 4 4 A [} a !s:yq d
IDBUMIYARIHIATOUNY tazdiunouilndnguessfmnsinzniedis ansUdindse Tomiot

w0 Hwasna lumsiiduuasdsuusa Wi Tﬂammmm“luﬂmﬂmummam"lﬂﬂmﬂ

WUIN ﬁ')uﬂﬂW‘HUﬂJ@\iﬁ'ﬂiﬂﬂuu‘iWﬁdﬂﬂﬂ’)ﬁllﬁﬂﬂﬁluﬁ?uﬂ’éﬂﬂ

Option RARE Tld]
a e’qy U 1 @ a G4 so A 7o
-f minanidatifesh himvayudyndinessuduuennnneisy 52
40 (o' 2 ! oy =
Guthmeitulnigaluvazin) Wldeondu - r feims s
a /dy ] 7 @ a 4
ansiniilagluaulonesfuvesayns
2 { o A
-i ip_address Tofiteansaveanawud Inuafisiozsims iy

-m mac_address

o
LUALIDAIATEY (mac address) ‘Um'lﬂﬂlﬁ)uﬂiﬁuﬂ

-l

Whumsila RARP request vndminosilamiafiszyluoondu —p
ilelddmivdniuunnnennsa uddumauemasaldszy i luoon

o Y 4 1 1 o :/l
¥4 —m 1183 Nez Juaulea1 luoondy — m iy

-c client_name

.
S

YonToauod laaeud Inuaiis s imsfiud 1 unsaaos

-d domain_name

IS A

s 9 m Yy o c:y ' o
yolawnvedlaaeud &1 lildszyenduil sxfoilnaoud Tnua

1490 Taudersudivine s Inua

-n netmask

o 4 "
Audamanuea laaud Inue

-g gateway

¢ 0w 7 Yy oy & 4 v
nandueamsadnivlaaeud, S0 185zyeonduil vxdienmsa

ad o
VoUFINOT IMuALNY

-N Network_address

' d ad 14
ﬂWLHG]l’JiﬂLLE)ﬂLﬂi’c’f‘llf]ﬁllﬂm’t‘)uﬁ

-b broadcast

ﬁ?ﬂi@ﬂﬂWﬂﬁlL@ﬂlﬂiﬁﬂJ@ﬁ‘lﬂﬁlﬂuﬁ’

-D interface

a d [l o [ Y a @ [ 1 =1
dumosilaau etho, ethl dmsuldarnoudlnvesiulsundutia

WA, UTOANAN, LAZINAGLBAIAT T

{ q'J a (d
M3 N7 5-2 00NTUVIIaASUS aden
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A10619M5 1FNuanSUR gy
# /aden -f -1 161.246.5.158 -1 -c nodel -d ce.kmitl.ac.th -s 161.246.5.157 -D eth0

Mdatauudunsiuansyd aden Lwammsmu"lﬂmauﬂTwumm'lﬂ“luﬂaﬁmas Tnol
ﬁu“lmaswmmaqﬂwhaﬂ uazfhmualf lnaoud Tnuaiilofiemms e 161.246.5.158 soilg
Ay RARP request 11n8umesia otho Tavlaaious Inuadidodiy nodel, 1%Taun
ce kmitlac.th az Hueamsmdswnes 161.246.5.157 |

anSuaThe 1 lasnnes tfipboot/Template ignar¥19iuTay sdet an3ud el difuszuy
Tvia NFS vo4 lnaeud Inua Tay /tftpboot/Template wiailowiuiRuivesszun 1Wa tazansid
aden 102 szuy IMauifuflumdnndunn 85y lnaoudias rdfunsamnouilngren 18
iz lnaoud Tnuage ) malinylas nnes /tftpboot/Template 1%v1m155unanSUd sdet &3

uaaaluride 5.3.3

FEERNITIG

@

a Y a e v e ks, N B
msisonlyans U aden Taoldoondu -1 1y an3UAEIIMITOFya 9l RARP request, 191
Wf]QUHLWHUWZT']W51Jvlﬂﬁl'0uVlvlﬂﬁi'N"Uuiu“UHﬂﬂu‘ﬂ 534 1111ﬁ'7]1ﬂ5@\3llﬂmﬂuﬂlm'3‘ﬂ"lﬂ']i‘]dﬂ
Lﬂﬂilua‘ﬂﬂﬂ‘lulmuﬂﬂﬂ mmsmﬁnﬁym RARP request “lN%31]5Sﬂﬂﬂﬂ')mlﬂﬂll@ﬂ!ﬂﬁﬁmﬂﬁ'ﬂu

v
wesiMamsavounseslnaeusosny wdranTUA aden Savziinaruse 11d faiuvmssinms Sy

v
A 9Y

ansUaiiivenissz e
- azdoaluingosdulaTundor noemazianninietionasdadyIa RARP request
99
a Jd” o o a o 4 Y [
- ansdalissihmssaiumanenns avesduinesmlamavelnamud 131y RARP wble &1
:j { a 4 ° 4
Humninsiavuiladunefiamsalunieslnaoudlaq dosinsanssuyiv

v 0 9
vo3 Inaoudnudaimsiu lnaousidr I nd TasiSunaasys aden 19N noidn'ly

"
@

WAuuuas RARP table Tnonse Tnoa 11150931815 11 RARP table Tnolddnds
# rarp —a

Myaus19n3 U RARP table 194

# rarp —d hostname

M3IANT18n15 11 RARP table 196183
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# rarp -s hostname hw_address

uammamﬂmminmﬁmi“hmu"lﬂiﬂuhmm man rarp, 9996199198105 RARP table

"UENﬂﬁﬁ'mf’Ji‘Vlli'lﬁiNiJu
IP address HW type HW address
161.246.5.158 10Mbps Ethernet 02:60:8c:6¢:90:a5

53.6  USuupudsnnoes
5.3.6.1 /etc/hosts

"Méﬁymﬁmw%m?mm’mua:"laﬁuaﬂmsﬁmmm?au‘fuq"15' Tunsfifisesdreiundos
Taa lunsea ﬁu‘wmucﬂswu‘nmﬂmmumwmamqmm udszuuaziinsm lefuenins ariiaen

ﬂamnwmﬂsmuu"lmm‘lwa TR oNS 31 widw liwuszuufes lminin DNS e iEad

A

nils LmL‘waﬂ31115mimm:ﬁ”lmmmsaauau'lawuaﬂmsmamniﬁuﬂiuﬂammafﬂuau ooy
lehidonmldfsdoyanin DNs Enefdndonth Jnfuda1na etchosts wgnihiden 1
szuy Idveanng Tuualasansld sdet rivelinng Tnualdoyasoniu uazansvd aden 1z

& a

' ) A k4 ¥
M umsdeinoavas lnawudliynassiison Tnusa i@ s ansarasudla sl

2 S

o1a0141suns mednns e 1y, do luidhig1619 103 feto/hosts YOIRITADT NS 131971

127.0.0.1 localhost.localdomain localhost
161.246.5.157 - network07.ce.kmitliac.th node0
161.246.5.158 ~ network08.ce.kmitl:ac.th - nodel

5.3.6.2 /etc/hosts.equiv
iiofie T Inualaqamnsass Tunmad (rsh) T Tnuaduq lundmaodld dmsuyng
Al (user) Tmm"lummmmsm“lfrwmmﬂ mﬂmmmﬂmwmmmmﬂqTﬁuﬂ"l'm"lwa

/etc/hosts.equiv mmamwwmqu

node0

nodel

5.3.6.3 .rhosts



59

WA rhosts f:%zﬂé’wqﬁu"l% Jetc/hosts.equiv AvazifiuseFonie s lundame {13 i
M’m%‘mmﬁn‘fummm?u?Tmnmaﬁuum?mﬁ'uq"l@’ﬁm"lu'é’fmﬁﬂﬁsa“lffwmﬁ{ﬂ Ivaus a
thosts ﬁﬂfoﬂ%'"l@’ﬁﬁwﬁ”l%'mu (wser) Foaviniu mozdesinisadialnéilu oy lasanes (home
directory) V0NN 10U (user) Tuvaiz W Jetc/hosts.equiv v IWdidonfufuansal gty

[ a J9

vq 7 e a o
N lnu T T waz 9 fetc/mosts.equiv i Sagnasfdnoansti sdet 1oz aden Wi Tnua

LY
v

Y (;l 1 [ :/' = ~ o a
Tdawatis i antumsuaouasaiidios dReSandeusuumsoyadliannse

1Y

v
U Tuawad ldvandaimnes

5.3.6.4 3TUMDTA rlogin A28 root
rienvzld root dwsafumds rogin luUSing Tnualundanodld 151d0eadael

1 [ E4
rhosts Faulsznoudaonede Tnualundiaesiiul3lugnlaisnmes (oot directory) voanng Tnun

'
[

) 1 ] v
lundinesday unzienalaeafudea il F g uunBumsad IWas as19ids
# chmod go-rwx .rhosts

y o 19 (Y g 4 — 17 [ Y ' ! e
nazapsiimsaduroIus siausnIu'lwa /etc/pam. dirlogin dafave199 198196 0 143]

4 [etc/p am.d/rloginvélluﬂﬂ'u

auth  required /lib/secuﬁty/pam_seéuretty.so

auth sufficient /lib/security/pam _rhosts_auth.so

auth  required  /lib/security/pam_pwdb.so shadow nullok

auth  required  /lib/security/pam_ nologin.so

account  required Nib/security/pam_pwdb.so

password freqi;ired /lib/security/pam_cracklib.so

password reQuired /lib/security/pam_pwdb.so shadow nullok use_authtok

session required /lib/security/pam. pwdb.so

Wehmsaduersiussiausnudn

auth  sufficient /lib/security/pam_rhosts auth.so

auth  required /lib/security/pam_securetty.so

auth  required /lib/security/pam pwdb.so shadow nullok
auth  required /lib/security/pam_nologin.so

account required /lib/security/pam_pwdb.so

password required /lib/security/pam_cracklib.so
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password required /lib/security/pam_pwdb.so shadow nullok use_authtok

session  required  /lib/security/pam _pwdb.so

¥
a o

537  Aaneszuusnmnnulaoasy
4 s v'z o a 1 4 @
HoI0ATLUUAE MA 03 umﬁjué’fﬂalﬂﬂiﬁ’tma:Twuﬂmmsmﬂ’hﬁﬂwuﬂﬁuq“luﬂaﬁmas’
=2 9 Y o @ 1 kY
Ia fommﬂawmamﬂﬂmmmmmmmﬂaaﬂnﬂaa U mseyanalildida rlogin Tnelidoald
waisa ﬁquuwm%waﬂm“lww"luﬂs rafauanidunluszuy 515edpartrerzuninyny
ﬂaaﬂnUm)qtym“lmﬂwwzmmszummuuﬁnsﬁ'wﬁﬂwumﬁm“lui:n*u Tuvagniuszuueennin
19 Yt Y 2R ) Y aan ' 1
TaﬂmUuaﬂ"lu”lﬁ:JT'EJmﬁmm"lmamaﬁmsmaqmu
53.7.1 A9HuIswes (TCP wrapper)
AFRI Mo MSoRTNAIAN0U (topd daemon) 1TuneusaT 1nspaufada (packet) 7
mmunu“lumsamwuum mnswmmmmwm‘lmm"lﬂa 3 #2f10 /etc/hosts. allow, /etc/hosts.deny

Uz fet/inetd.conf udaz IWATsUNULIAL SRz BuA il

5.3.7.1.1 /etc/hosts.allow
14 [ [
A rete/mosts.allow  fagsey lofineams aveundosftanns aidninldusns uasuing
' [ Y E4 ' [
Angfinsenfumusadunldlf Medde lfiuaasmseyyalfinioslad 147 e femnse
9 Y a v 3 Y =1
161.246.5.157 uaz 161.246.5.158 sunsaiunldvims Idyanwesn uazannsoldimaitia (elney

lanninTeaniilofueninse 161.246.5.229 &aii

hosts.allow This file describes the names of the hosts which are
allowed to use the local INET services, as decided
by the '/usr/sbin/tcpd' server.

HoH o H

# we fully trust ourself and all the other nodes within the cluster
ALL : localhost, 161.246.5.157, 161.246.5.158

In.telnetd : 161.246.5.229

5.3.7.1.2 /etc/hosts.deny
szunwimsmdeinieansolofieamsafioglulng fetc/hosts allow Sanuuandiuntes

ﬁummsmﬂ’fmﬂq’f’u?ﬂ15"19’1'911%5314‘1"5‘11:"1?45 uadh linuszuezitumienseaie lofinon

w3 aTu WA Jete/hosts.deny 71 mfmNﬂﬂ“lu"lwaumsmuun‘lummsn’lﬁnmmsmmmwn"lﬂiwu"h

Tulléa g wonutaensoninli1aszy 130 WA fetchosts.allow 137192 Tanaoiieliliinies
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k4
@

A v Y a v a 4 { a a
wommilonntdunlqusnglé nazsz@ouanslaielinnasaitimsfiasmsve ldusms

! =] (V) [ v o oy A
ﬂzuﬂ1§ﬂﬁ@!ﬂﬁuﬂﬁuﬂiﬁqﬂﬂﬂﬂﬂHaizﬂvﬂltlﬂdﬁ?@ﬂ1ﬂ%1@ﬂ1ﬁu

ALL: ALL: spawn ( \
Echo -e "\n\
TCP Wrappers\: Connection Refused\n\

By\: $ (uname -n)\n\

Process\: %d (pid %p)\n\

User\: $u\n\

Host\: $c\n\

Date\: $ (date) \n\

" | /bin/mail -s "From tcpdes (uname -n). %u@sh -> %d." root)

A 4' a U 9 [ @ L4 ] A z:'i :A‘ '
LN@lﬂi@QﬂTUHBﬂWU1U1N%$ﬂﬂﬂﬂL%1M1UQﬂﬁﬁ1ﬂ@3uﬂ$1MWUSTH%ﬁLﬂﬁﬂQuuquqﬂﬁ

Py, e

s 1 a a A o [ 2
fete/hosts.allow MiaanvazgnUnaunzvzlBmaudufionlyddauassuudalidnvasesi]

From root Fri Apr 16 23:33:50 1999
Return-Path: <roots :
Received: (from root@localhost)
By networkO7.ce.kmitl.ac.th (8.8.7/8.8.7) id XAA19278
for root; Fri, 16 Apr 1999.23:33:50 -+1000
Date: Fri, 16 Apr 1999 23:33:50 +1000
From: network07 Admin <root@network07.ce.kmitl.ac.ths
Message-Id: <199904161333.XAA19278@network07.ce.kmitl.ac.th>
To: root@network07.ce.kmitl.ac.th
Subject: From tcpd@network07.ce.kmitl.ac.th
jacekelamport.comp.usq.edu.au -> in.telnetd.
Statusk o

TCP Wrappers: Connection Refused

By: network07.ce.kmitl.ac.th
Process: in.telnetd (pid 19270)

User: jacek

Host: Jaceke@lamport.comp.usq.edu.au
Date: Fri Apx 16 23:33:50 EST 1999

5.3.7.1.3 /etc/inetd.conf
y a J { & @ a : &
Idtagszydavsmsaen idalile Fuauounarwqdfgalalildiunn inetd o
t4 '
aunsatiundsriine 14910 1ua inetd.conf @, vimslnulusuiiudeald viedosonisgnduty

4
nluszuuldimsta, msdsuuaelwdansarinldges

Shell stream tcp nowait root /usr/sbin/tcpd in.rshd
#login stream tcp nowait root /usr/sbin/tcpd in.rlogind
#exec stream tcp nowait root /usr/sbin/tcpd in.rexecd
#talk dgram udp wait root /usr/sbin/tcpd in.talkd

#ntalk dgram udp wailt root /usr/sbin/tcpd in.ntalkd
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@ [/ <1 A a {
MNADINUNULTUNTTAUTAT login, exce, talk 1AL ntalk Tasmsidn Tuwaeuulaq

'
@

) L4 % Y o a ' o
IWa /ete/inetd.conf 11519240 9115 5184 inetd IniTaelddd

# killall -HUP inetd

'
o

maunsoiimsaseuuimsiillasy1d1auldmds
# netstat -a | grep "LISTEN" | grep -v "unix"

5372 Uavsmshidlaiumnomanda re
¥
a @ a a 1 o a a
uimsnawaagaidaiulasaniu re i GudiinediazurutiSinediudy 1

' ¥
dosldnmsmauvesansud e sididagede i

# rm -f /etc/re.d/rc3.d/S*httpd

# rm -f /etc/re.d/rc5.d/S*httpd

# rm -f /etc/re.d/rc3.d/S*smb
#rm -f /etc/rc.d/rcS.d/S’?smb ,
#rm -f/etc/rc.d/fc3.d/S";sendmail

# rm -f /ete/re.d/re5.d/S*sendmail

53.7.3 W570a (firewall)
A AR o W - NV L, =i o q Ya
mssnzaiuuinfannnn lefueansalasmsssynesafiogimstlasu xvhldi
A 1 1 === o (v 1 =Y 4 4 9 s
ﬂ'J'l3JUﬂ‘HQ’Ll1J'lﬂﬂ’ﬂﬂ'linl‘lﬂ’l°lfwu'35wm05 ﬂ'J@U'N‘U@QﬁﬂTlJﬂlei'JfJﬂfﬂll'liﬂﬂvlﬂﬂ'lﬂﬂ'lﬂW‘u’)ﬂ, 7

E4 ' k4 '
adn%mdwma"lﬂﬁwﬂumﬁﬁw‘hamﬁﬂsﬂé"lvﬁmaiﬂﬂamTumnﬂﬂ%ﬁwﬁwmﬁym

# cp /home/jacek/firewall /etc/rc.d/init.d

# chmod u+rx firewall

# In —s /etc/rc.d/init.d/firewall /etc/rc.d/re3.d/S05firewall
# In —s /etc/rc.d/init.d/firewall /etc/rc.d/rc5.d/S05 firewall
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9
(%

53.8 aﬂmmawﬂwmfnﬂnusﬁ

=} d v L4 a o 2 '
WuganndmaesdszinanalusunsuFaunulaoldlaus I umasomads wu Mpl g

¥
=1

o ' o a a
PVM Whuduilszney uazlauian Tuudausaueniynd (Red Hat Linux fozilufimioinldiden

*

a ;’ " Yy 1 1 d I'4 4 1 dy a : Yo A
ADUAAAIDYLININIY Lmama"lsnmmswmmsnwwm\lmmmmummﬂmmﬂﬂ U

5.3.8.1 MPI
5.3.8.1.1 MPICH
I 7o ] Ao a a FY
MPICH Lﬂunai‘vuwuwm MPI V]llﬂi&fﬁ‘ﬂ'ﬁﬂ’]Wlﬂﬂ mmsa‘m"lmm

http://www-unix.mes.anl.gov/mpi/mpich

5.3.8.1.2 LAM-MPI
LAM-MPI an1130m1@aanaldan

http:// www.mpi.nd.edu/lam

MU LAM 1Tz doaimsiSudy LAM daemon wtinnq Tnun Taeldmdseas
# lamboot -v lamhosts

Taw tlamhosts (Fu'Ivaswns ilude Tnuafisideans 195 Lam daemon LAISIEINITO

ATNTUMIIIIHvRUANBU TR uegnTe lilay]dids
# ps auxw | grep lam

1
@ @ o

n3emm AT TRUIIUAMAT IR uf 1
# mpitask
HAZMYAMIMNUYBUALBURBR

# wipe lamhosts

'
v o [l

5150895 UNU MPI 1da0R1dasay

#mpirun -0 -c 2 -s h -c2c program
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d = s

- o mnvduiuTeTudiflvafonng Tnuamieusunua

Qo = ) w A ugs g
- et uaunnieen lSuuwnsesdsy (lufitide 2)

< c; 1 :{ [ =4 A d'i d' a ‘g
- s MUNUNINBYURINUNIZTU h MUY hosts N5 0IAS0ITITA LAM 11N

o < o ¢ A aad o a ' '

- c2e nmeildgeninauuylaaeud Ui lnaeud Fa35TwEwnsiivssaeninm udeely

ansodg Tnuadsn1d

53.82 PVM
fT’l?Jﬁﬂ“r’f'lLlﬁﬂlﬂiﬁJﬂﬂ PVM Lﬁ'mﬁu'lﬁ/ﬁ
http://www.epm.ornl.gov/pvm/
wazannsomdoyaiiudy14h

http://netlib.org/pvm3/book/pvin-book.html
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D.

Unn 6

Y

MIasNaIviane iUl nuuuShdSulas

U

23 da d

6.1 1843U1AY (X Window)
6.1.1 Braiulainessls

PO ¢ | ] i 3 4

AU TAT (X Window) niouiiSuntenIusng (x) Wuldsunsufiadratunitensoy

a wa 2 a & 0o q ¥ Y a % '
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% set A 10
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#!/bin/bash

#

MANHIN N

SCRIPT SDCT

# Set-up Disk-less Client Template

#

# 81d: sdct,v 1.11 1999/04/29 12:01:53 root Exp $

# /usr/local/sbin/sdct

# ftp://ftp.sci.usq.edu.au/publjacek/beowulf-utils/disk-less

# Originally known as 'setup_template'

#

# Version :0.0.5

#

# Date : 24 April 1999

#

# Author : Jacek Radajewski

# Jjacek@usq.edu.au

#

#0S :Red Hat Linux 5.2

#

# Purpose : This script is used to setup an NFS-root template Beowulf
# disk-less client. This Template will be used to create the
# NFS root directory for each of the disk-less clients.

# assumes Red Hat Linux 5.2, and that the /tftpboot

# directory is on the same file system as /etc and all

# of its sub directories.

#

show_help () {

echo -¢ "sdct options\n"

echo -e'

'[-t tftpboot_dir] : Specify alternative tftpboot directory"
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echo-¢" If this option is ommited, /tftpboot will be used"

ccho -¢ "[-s server] : Name or the IP address of the NFS-root server."

echo -e " If this option is ommited /bin/hostname will be used to"
echo -¢ " obtain the host name of the server."

echo -¢ " NOTE : The name of the interface to the cluster might not"
echo-¢" be the same as the name returned by the hostname program."
echo -e "[-h] : This help message"

exit 0

# before we do anything we check if we are the superuser

if [$UID !="'0']; then
echo "Only root can create disk-less client template."
echo "Giving up."
exit 1

fi
# set few default values before processing command line arguments

export SERVER=$(/bin/hostname)
export TFTPBOOT=/tftpboot

# process command line options

while getopts ":fhs:t:" opt; do

case $opt in
t) export TFTPBOOT=$0PTARG;;
s ) export SERVER=$OPTARG;;
h ) show_help;;
\? ) echo 'adcn -h for help'

exit 1
esac

done
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export TEMPLATE=$TFTPBOOT/Template

if [ -d "$TFTPBOOT" ] ; then
echo "Directory STFTPBOOT exists. Please remove it and try again.”
exit 1

fi

# we first create all the directories

/bin/mkdir STFTPBOOT
/bin/mkdir STEMPLATE
/bin/mkdir STEMPLATE/bin
/bin/mkdir STEMPLATE/boot
/bin/mkdir STEMPLATE/dev
/bin/mkdir STEMPLATE/etc
/bin/mkdir STEMPLATE/home
/bin/mkdir STEMPLATE/lib
/bin/mkdir STEMPLATE/mnt
/bin/mkdir STEMPLATE/root
/bin/mkdir STEMPLATE/sbin
/bin/mkdir STEMPLATE/tmp
/bin/mkdir STEMPLATE/var

/bin/ln -sf /usr STEMPLATE/usr
/bin/In -sf /proc STEMPLATE/proc

# now we copy all the files

echo "Creating NFS-Root template directory structure ... "

echo -n "/bin "

cd /bin
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/bin/tar -cpf - * | (cd $TEMPLATE/bin ; tar -xpf -)

echo -n "/boot "
cd /boot
/bin/tar -cpf - * | (cd STEMPLATE/boot ; tar -xpf -)

echo -n "/dev "
cd /dev
/bin/tar -cpf - * | (cd STEMPLATE/dev ; tar -xpf-)

echo -n "/etc "
cd /ete

/bin/tar -cpf - * | (cd $TEMPLATE/etc ; tar -xpf-)

echo -n "/lib "
cd/lib
/bin/tar -cpf - * | (cd STEMPLATE/lib ; tar -xpf -)

echo -n "/mnt "
cd /mnt

/bin/tar -cpf - * | (cd $STEMPLATE/mnt ; tar -xpf-)

echo -n "/root "
cd /root

/bin/tar -cpf - * | (cd STEMPLATE/root ; tar =xpf -)

echo -n "/sbin "
cd /sbin
/bin/tar -cpf - * | (cd STEMPLATE/sbin ; tar -xpf -)

echo -n "/var "
cd /var

/bin/tar -cpf - * | (cd STEMPLATE/var ; tar -xpf -)
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echo -¢ -n "\nCleaning up ..."

# remove network scripts

/bin/rm -f STEMPLATE/etc/sysconfig/network
/bin/rm -f STEMPLATE/etc/sysconfig/network-scripts/ifcfg-eth*

# remove fstab and mtab

/bin/rm -f STEMPLATE/etc/fstab
/bin/rm -f S TEMPLATE/etc/mtab

#
# remove old and create new, empty log files.
# most of these will not be used because most messages

# will be logged remotely to the server via syslogd

#

/bin/rm -f STEMPLATE/var/log/secure*
/bin/touch $TEMPLATE/var/log/secure

/bin/rm -f STEMPLATE/var/log/messages™
/bin/touch STEMPLATE/var/log/messages

/bin/rm -f STEMPLATE/var/log/maillog*
/bin/touch $TEMPLATE/var/log/maillog

/bin/rm -f STEMPLATE/var/log/cron*
/bin/touch STEMPLATE/var/log/cron

/bin/rm -f STEMPLATE/var/log/lastlog*
/bin/touch STEMPLATE/var/log/lastlog

/bin/rm -f STEMPLATE/var/log/xferlog*
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/bin/touch STEMPLATE/var/log/x ferlog

/bin/rm -f STEMPLATE/var/log/dmesg*
/bin/touch STEMPLATE/var/log/dmesg

# clients should not run samba

/bin/rm -f STEMPLATE/var/log/log.nmb
/bin/rm -f STEMPLATE/var/log/log.smb
/bin/rm -rf STEMPLATE/var/log/samba*

# clients should not run any cron jobs
/bin/rm -f STEMPLATE/etc/cron.hourly/*
/bin/rm -f STEMPLATE/etc/cron.daily/*
/bin/rm -f STEMPLATE/etc/cron. weekly/*
/bin/tm -f STEMPLATE/etc/cron.monthly/*

/bin/rm -f STEMPLATE/var/spool/cron/*

#

# remove some of the services from /etc/rc.d/rc3.d

# you might want to change/add/remove lines here

i

/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*arpwatch
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*dhcpd
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*gated
/bin/rm -f STEMPLATE/etc/rc.d/re3.d/S*gpm
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*httpd
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*innd
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*named
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*postgresql
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*gated
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/bin/tm -f $TEMPLATE/etc/rc.d/rc3.d/S*rarp
/bin/rm -f STEMPLATE/etc/re.d/rc3.d/S*routed
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*sendmail
/bin/rm -f STEMPLATE/etc/re.d/rc3.d/S*smb
/bin/rm -f $TEMPLATE/etc/rc.d/rc3.d/S*snmpd
/bin/rm -f STEMPLATE/etc/rc.d/rc3.d/S*nfs
/bin/rm -f $TEMPLATE/etc/rc.d/rc3.d/S*portmap

#

# The following is a bad hack, but it allows us to reboot disk-less clients.
# Reboot without unmounting NFS file systems, and without stopping the network
#

/bin/rm -f STEMPLATE/etc/re.d/rc6.d/K *nfsfs
/bin/rm -f STEMPLATE/etc/rc.d/rc6.d/K*network

# same for init 0

/bin/rm -f STEMPLATE/etc/re.d/re0.d/K *nfsfs
/bin/rm -f STEMPLATE/etc/rc.d/re0. d/K *network

#
# create a new /etc/syslog.conf file

# we want to log everything on the server

# you will HAVE TO run syslogd on the server with "-r"
# to enable clients to log their messages on the server

# this script doesn't do it. Modify fetc/re.d/init.d/syslog :
#

#case "$1" in
# start)
# echo -n "Starting system loggers: "

# daemon syslogd -r

/bin/rm -f STEMPLATE/etc/syslog.conf



echo "** @$SERVER" >> STEMPLATE/etc/syslog.conf

#
# there are files which we want to be the same on the server and all clients
# letc/passwd for example has to be the same on all machines.

# we want our STEMPLATE/etc/passwd to be a hard link to /etc/passwd
#

/bin/In -f /etc/passwd  STEMPLATE/etc/passwd
/bin/In -f /etc/group S$TEMPLATE/etc/group

/bin/In -f /etc/issue  $TEMPLATE/etc/issue

/bin/In -f /etc/issue.net STEMPLATR/etc/issue.net
/bin/In -f /etc/profile  STEMPLATE/etc/profile
/bin/In -f /etc/bashrc  $TEMPLATEF/etc/bashre
/bin/ln -f /etc/hosts  STEMPLATE/etc/hosts

/bin/In -f /etc/hosts.equiv $TEMPLATE/etc/hosts.equiv

#

# create rc script to setup rarp entries
# this script shoud run in both runlevel 3 and 5

#

/bin/rm -f /etc/re.d/init.d/rarp

/bin/touch /etc/re.d/init.d/rarp

/bin/chmod u+x /etc/rc.d/init.d/rarp

/bin/In -sf /etc/re.d/init.d/rarp /etc/re.d/re3.d/S95rarp
/bin/In -sf /etc/re.d/init.d/rarp lete/re.d/rc5.d/S95rarp

# remove linuxconf from /bin in the template

rm -f $TEMPLATE/bin/linuxconf

echo " done."
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ccho -¢ "\nYou can now usc the aden script to create a file system for each of the clients"

echo "For help on aden type: aden -h"
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MANUIN U

SCRIPT ADCN

#!/bin/bash

#

# Add Disk-less Client Node

#

# $1d: aden,v 1.16 1999/05/08 11:39:55 jacek Exp jacek $

# /usr/local/sbin/adcn

# ftp://ftp.sci.usq.edu.au/publjacek/beowulf-utils/disk-less

# Originally know as 'add_node'

#

# Version :0.0.8

#

# Date

#

: 27 April 1999

# Authors : Jacek Radajewski <jacek@usq.edu.au>

#
#

Tony Nugent <nugent@usq.edu.au>

# Copyright : (C) Jacek Radajewski 1997-1999

#
#
#
#

This program is distributed under GNU GENERAL PUBLIC LICENSE
Version 2, June 1991 Copies of the license can be down found at

http://www.fsf.org/copyleft/gpl.html

# Thanx to : Tony Nugent for many great ideas

#
#

# Purpose : This script adds a new node to a disk-less-client Beowulf cluster

#

H OH =

aden assumes Red Hat 5.2 and might not work with other versions
of Red Hat or other distributions of Linux . adcn uses the
/tftpboot/Template directory to create NFS root file system

for the client node. /tftpboot/Template should be created with

the sdct script (originally known as setup_template), which can
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# be found at ftp://ftp.sci.usq.edu.au/publ/jacek/beowulf-utils/
#

# Command line options : check the show_help () function

#
#

it

# show help on usage

#

show_help () {
cat << EOF
adcn options

[-f]  force installation even if aden does not support this

distribution of Linux or version of Red Hat Linux
-1ip_address : IP Addrees of the disk-less client node"
[-m mac_address] : MAC or hardware address of the disk-less client node
-1 : Listen for RARP request on the interface specified with -D
and use the sniffed MAC address as client's harware address.
If -m is specified with this option, given MAC address is

ignored. (not implemented)

-c client_name : Host name of the disk-less client node. This must the first

name of the node and not the fully qualified domain name

[-d domain_name] : Domain name. If not specified servers domain will be used.
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[-n netmask] : Netmask address.
-sserver  : Default gateway and the NFS server for the disk-less client
node.

specified, server node is used as the default gateway

[-g gateway] : default gateway address for the client. If not specified

server's address will be used

[-N net_address] : Network address

[-b broadcast] : Broadcast address

[-D interface] : Use the interface configuration to figure out client's

netmask, broadcast, and gateway addresses. This is also

used by the -1 option to tell tepdump on which interface to

listen for the RARP request.

[-h] : This help message

Example :

aden -i 10.0.0.1 -c nodel -d beowulf.my.domain -D eth1 -1

EOF

exit 0

# set few default values before processing command line arguments

FORCE=false
LISTEN=false



DOMAIN=$(/bin/dnsdomainname)
HOST=none

CLIENT IP=none
MACADDR=none
INTERFACE=none
DEVICE=none

NETMASK=none
BROADCAST=none
NETWORK=none

SERVER IP=none
CLIENT_GW=none
PATH=/bin:/sbin:/usr/bin:/usr/sbin

#

# process command line options

#

while getopts ":fhld:i:m:c:n:s:N:b:g:D:" opt; do
case $opt in

f) FORCE=true;;
d ) DOMAIN=$OPTARG;;
i) CLIENT IP=$OPTARG;;
m) MACADDR=$OPTARG;;
¢ ) HOST=$OPTARG;;
n) NETMASK=$OPTARG;;
s ) SERVER _IP=$OPTARG;;
N) NETWORK=$OPTARG;;
b) BROADCAST=$0OPTARG;;
g) CLIENT GW=$0PTARG;;
1) LISTEN=true;;
D ) INTERFACE=$OPTARG;;
h ) show_help;;
\?) echo 'aden -h for help'

exit 1



€sac

done

#
# before we do anything we check if we are the superuser

#

if [ $UID !='0"] ; then
echo "Only root can add disk-less clients."
echo "Giving up."
exit 1

fi

#
# we check if interface was specified, if so we source the configuration file

#

if [ SINTERFACE != 'one' 1 ; then
if [ -f /etc/sysconﬁg/network-scripts/ifcfg-$INTERFACE 1; then
. /etc/sysconﬁg/network-scripts/ifcfg-$INTERFACE

else
echo "Cannot find /etc/sysconﬁg/network-scripts/ifcfg-$INTERFACE”
echo "Giving Up."
exit 1
fi
fi

#
# Quick check to make sure that the device specified in the configuration

# file is consistent with the file name; are we looking at the correct dev ?

#

if [ SINTERFACE != $DEVICE ] ; then
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echo "Possible error in /etc/sysconﬁg/net‘work-scripts/ifcfg-$INTERFACE"
ccho "Giving up."
exit 1

fi

#

# check if we need to get the MAC address our self
# we use tcpdump to get sniff the MAC address

# this is a hack; suggestions welcome :)

#

if [ SLISTEN !='false' ] : then
if [ -f /usr/sbin/tepdump ] ; then
echo -n "Listening for clients RARP request ..."
rm -f /tmp/rarp.sniff
tepdump rarp -¢ 1 -i SINTERFACE > /tmp/rarp.sniff 2> /dev/null
read a b c mac d e < /tmp/rarp.sniff
echo " got $mac"

export MACADDR=$mac

else
echo "Can't find tcpdump, but need it for the -1 option :("
echo "Giving up."
exit 1
fi
fi
#

# check if everything is set

#

if [ $HOST = 'none' ] || [ SCLIENT IP = 'none' ] | [SMACADDR = 'none' ] ; then
echo 'l: aden -h for help'
exit 1

fi
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if [$CLIENT_GW = 'none' ] || [ $SERVER_IP = 'none' ] ; then
echo '2: aden -h for help'
exit 1

fi

#

# make sure that the host name is nota FQDN

#

echo SHOST | grep "\." > /dev/null 2>&1

if[$?2=01]; then
echo "Host name cannot be a fully qualified domain name. Use -d to set domain."
exit 1

fi

#

# simple and incomplete check of the MAC address
#

if [ $(echo SMACADDR | cut -f 6 -d ":")test = "test" ] ; then
echo "$SMACADDR is not a valid MAC address"
exit 1

fi

echo "Adding disk-less client SHOST to the cluster ... "

#

# check linux release but not if forced install
# at this stage only check for Red Hat 5.2
#

if [ SFORCE = 'false' ] ; then

if [ -f /etc/redhat-release ] ; then
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cat /etc/redhat-release | grep "Apollo" > /dev/null 2>&1
if[$?2=01]; then
export REDHAT=Apollo

else

echo "This script might not work with $(cat /etc/redhat-release)"

echo "Use -f to force installation"
exit 1

fi

else
echo "Can't find /etc/redhat-release file."
echo "Not a Red Hat Linux distribution. Giving up"
echo "Use -f to force installation. Good luck :)"
exit 1
fi
fi
#

# the location of our template

# you must create template before you run this script 1!

# use the sdet script to create the template

# and then customize it for your needs

#

TEMPLATE_ DIR=/tftpboot/Template

DEST_DIR=/tftpboot/SCLIENT IP

#

# check if this IP address already exists

#

if [-f$DEST DIR ] ; then

echo "$DEST _DIR entry exists. Giving up."”
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exit 1

fi

# do few other checks before going ahead

if [! -d STEMPLATE DIR ]; then
echo "Cannot find Template directory STEMPLATE_DIR. Giving up."
exit 1

fi

# create the root directory for new node

/bin/mkdir /tftpboot/SCLIENT IP

# we also want the name of the new node to be a link to the real (IP address)

# directory

/bin/In -sf /tftpboot/SCLIENT IP /tftpboot/SHOST
/bin/In -sf /tftpboot/SCLIENT IP /tftpboot/SHOST.SDOMAIN

# create sub directories

/bin/mkdir $DEST DIR/bin
/bin/mkdir $DEST DIR/boot
/bin/mkdir $DEST DIR/dev
/bin/mkdir $DEST_DIR/etc
/bin/mkdir $DEST DIR/home
/bin/mkdir SDEST DIR/lib
/bin/mkdir $DEST DIR/mnt
/bin/mkdir SDEST DIR/proc
/bin/mkdir $DEST DIR/root
/bin/mkdir $DEST DIR/sbin
/bin/mkdir $DEST_DIR/tmp
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/bin/mkdir $DEST DIR/usr
/bin/mkdir $DEST DIR/var

/bin/chmod 777 $DEST DIR/tmp

echo "Building NFS root file system ..."

#

# we now create the files in all of the directories
# we make hard links to files in our Template directory

#

# /bin

echo-n" /bin "

cd STEMPLATE_DIR/bin

for directory in $(/usr/bin/find . -not -name '.' -type d) ; do
/bin/mkdir SDEST DIR/bin/$directory

done

for file in §(/ust/bin/find . -type f-maxdepth 1 -follow) ; do
/bin/In STEMPLATE_DIR/bin/$file SDEST DIR/bin/$file

done

# /boot

echo -n" /boot "

cd STEMPLATE_DIR/boot

for directory in $(/ust/bin/find . -not -name '." ~type d) ; do
/bin/mkdir $DEST DIR/boot/$directory

done
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for file in $(/usr/bin/find . -type f-maxdepth 1) ; do
/bin/In STEMPLATE_DIR/boot/$file $DEST DIR/boot/$file

done

# /dev

echo-n" /dev"

cd STEMPLATE_DIR/dev

# Linking of devices is still very shaky. There are problems
# with linking /dev/fd, /dev/stdin, /dev/stderr, and /dev/stdout

# directories. These are done explicitly.

/bin/ln -sf ../proc/self/fd $DEST DIR/dev/fd

/bin/In -f STEMPLATE_DIR/dev/stdin $DEST_DIR/dev/stdin
/bin/In -f STEMPLATE_DIR/dev/stdout $DEST_DIR/dev/stdout
/bin/In -f STEMPLATE_DIR/dev/stderr SDEST DIR/dev/stderr

for directory in $(/ust/bin/find . -not -name "' -type d) ; do
/bin/mkdir SDEST _DIR/dev/$directory
done
# link files block, character, ther normal files (e.g. MAKEDEYV)
for file in $(/ust/bin/find . -type ¢ -follow -mount) ; do
/bin/In -fd STEMPLATE_DIR/dev/$file $DEST DIR/dev/$file
done
for file in $(/usr/bin/find . -type b -follow -mount) ; do
/bin/In -fd STEMPLATE_DIR/dev/$file $DEST DIR/dev/$file
done
for file in $(/usr/bin/find . -type f -follow -mount) ; do
/bin/In -fd STEMPLATE_DIR/dev/$file $DEST DIR/dev/$file 2>/dev/null

done



it /etc

echo-n" /etc "

cd STEMPLATE DIR/etc

for directory in $(/ust/bin/find . -not -name "' -type d) ; do
/bin/mkdir $DEST_DIR/etc/$directory

done

# this will produce a lot of errors due to simlinks under /etc/httpd

# we'll create these links explicitly if apache was installed

for file in $(/ust/bin/find . -type f-follow) ; do
/bin/In -f STEMPLATE_DIR/etc/$file SDEST_DIR/ete/$file 2>/dev/null

done

if [ -d /etc/httpd ] ; then
/bin/In =sf ../../ust/lib/apache $DEST_DIR/etc/httpd/modules
/bin/In -sf ../../var/logs/httpd $DEST DIR/etc/httpd/logs

fi

# /lib

echo-n"/lib "

cd STEMPLATE_ DIR/lib

for file in $(/ust/bin/find . -type f -follow -maxdepth 1) ; do
/bin/In -f STEMPLATE_DIR/lib/$file SDEST DIR/lib/$file

done

# /root
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echo-n" /root "
cd STEMPLATE_DIR/root
for file in $(/usr/bin/find . -type f-maxdepth 1) ; do
/bin/In -f STEMPLATE_DIR/root/$file $SDEST DIR/root/$file

done

#

# /sbin
#

echo -n " /sbin "

cd STEMPLATE_DIR/sbin

for directory in $(/usr/bin/find . -not -name '.! -type d -follow) ; do
/bin/mkdir $DEST_DIR/sbin/$directory

done

for file in $(/ust/bin/find . -type f -follow) ; do
/bin/In -f STEMPLATE_DIR/sbin/$file $DEST DIR/sbin/$file

done

# /var

echo-n" /var"

cd STEMPLATE DIR/var

for directory in $(/ust/bin/find . -not -name '." ~type d -follow) ; do
/bin/mkdir $DEST_DIR/var/$directory

done

for file in $(/usr/bin/find . -type f -follow -mount) ; do
/bin/ln STEMPLATE_DIR/var/$file SDEST DIR/var/$file

done




#Now we create network configuration files for the node

# First we remove all existing configuration scripts

#

echo -e "\nCreating network scripts ..."

#clean up ...

/bin/rm -f $DEST_DIR/etc/sysconfig/network

/bin/rm -f $DEST_DIR/etc/sysconﬁg/network-scripts/ifcfg-eth*

# /etc/HOSTNAME
echo "$HOST.$DOMAIN" > $DEST DIR/etc/HOSTNAME

#

# create client's /etc/sysconfig/network

#

cat << EOF >>$DEST_DIR/etc/sysconfig/network
NETWORKING=yes
HOSTNAME=$HOST.$DOMAIN
DOMAINNAME=$DOMAIN
GATEWAY=$CLIENT GW
GATEWAYDEV=eth0

EOF

#

# create client's /ete/sysconfig/network-scripts/ifcfg-ethQ

# if you have more than one interface per node you will have
# to add/change script

#

cat << EOF >> $DEST_DIR/etc/sysconfig/network-scripts/ifcfg-eth0

DEVICE=eth0
CLIENT_IP=$CLIENT IP
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NETMASK=$NETMASK
NETWORK=$§NETWORK
BROADCAST=$BROADCAST
ONBOOT=yes
BOOTPROTO=none

EOF

#

#add the RARP entry

# Our server will use this to anwser client's RARP request and tell it
# it's IP address

#

/sbin/rarp -s SCLIENT IP $MACADDR

echo "/sbin/rarp -s SCLIENT IP $SMACADDR" >> /etc/rc.d/init.d/rarp

#

# add the new machine to /etc/exports

#

cat << EOF >>/etc/exports

/tftpboot/SCLIENT_IP/ SHOST (rw,no_all_squash,no_root_squash)

fusr SHOST (rw,no_all_squash,no_root_squash)
/bin $HOST (rw,no_all_squash,no_root_squash)
/sbin $SHOST (rw,no_all_squash,no_root_squash)
/lib $HOST (rw,no_all_squash,no_root_squash)
/home $HOST (rw,no_all_squash,no_root_squash)
EOF

#

# add the new machine to /etc/hosts

#
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echo -e "SCLIENT_IP\t\MSHOST.SDOMAIN $HOST" >> /etc/hosts

#
# restart the nfsd and mountd daemons on the server

# but do a simple check first

#

# Red Hat specific
#/etc/rc.d/init.d/portmap restart

#/etc/rc.d/init/d/nfs status

# check if portmap running
rpcinfo -p 1> /dev/null 2>&1 ||

echo "Warning : portmap not running"

# check if mountd running
rpcinfo -p 2> /dev/null | grep -q mountd ||

echo "Warning : mountd not running"

# check if nfsd running
rpcinfo -p 2> /dev/null | grep -q nfs &&
exportfs ||

echo "Warning : nfsd not running"

#

# create /etc/fstab entry

#

/bin/rm -f SDEST_DIR/etc/fstab

echo -e "$SERVER _IP:/tftpboot/$SCLIENT_IP\tAtnfs\thard, intr,rw" >> $DEST DIR/etc/fstab
echo -e "$SERVER_IP:/usr\t/usi\t\tnfs\tsoft, intr,rw" >> $DEST DIR/etc/fstab
echo -e "$SERVER_IP:/bin\t/bin\t\tnfs\tsoft,intr,rw" >> $DEST DIR/etc/fstab



echo -e "$SERVER_IP:/sbin\t/sbin\t\tnfs\tsoft, intr,rw" >> $DEST DIR/etc/fstab
ccho -¢ "$SERVER_IP:/lib\vlib\t\tnfs\tsoft,intr,rw" >> $DEST DIR/etc/fstab
echo -e "$SERVER_IP:/home\t/home\t\tnfs\thard, intr,rw" >> $DEST DIR/etc/fstab

/bin/rm -f $DEST DIR/etc/mtab
/bin/touch $DEST DIR/etc/mtab

# some other files have to be unique for each client

/bin/rm -f $DEST_DIR/var/log/wtmp*
/bin/touch $DEST_DIR/var/log/wtmp

/bin/rm -f $DEST_DIR/var/log/lastlog*
/bin/touch SDEST_DIR/var/log/lastlog

echo "Done."
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MANUTIN A

FIREWALL SCRIPT

# /etc/rc.d/init.d/firewall

#

# This file sets up the firewall rulz

# for topcat.eng.usq.edu.au Beowulf class supercomputer
# version 1.0.0

#18/08/1998

#

# author : Jacek Radajewski jacek@usq.edu.au

#

# this is our third line of defence

# 1. most of the services are disabled in inted

# 2. secondly we use tcpd

# 3. we filter packets at the kernel level (this rc script)
#

# the ipfwadm program
IPFWADM="/sbin/ipfwadm"

case "$1" in

start)

echo -n "Inserting firewall rules ...
export MODE="-{"

# default policies

export IN_POLICY="accept"
export OUT_POLICY="accept"

# if you have machines outside the cluster connected to

# the main system via IP tunnel as described at

# http://www.sci.usq.edu.ay/staff/jacek/topcat then you will
# have to allow forwarding

export FORWARD_POLICY="deny"
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stop)

echo -n "Deleting firewall rules ... "

export MODE="-d"

# default policies

export IN_POLICY="accept"

export OUT_POLICY="accept"

export FORWARD_POLICY="accept"
*)

echo "Usage: firewall {start|stop}"

exit 1

€sac

# source eth0 configuration

# we assume that eth0 is our interface to the outside world

# most firewall rules will be based on this

. lete/sysconfig/network-scripts/ifcfg-eth0

# this must be set to the host's IP address

export MYIP=$IPADDR

# we want to allow administrator to telnet in

export ADMINIP=139.x.x.x

#

# we first set default policies

#

$IPFWADM -I -p $IN_POLICY
$IPFWADM -O -p $OUT POLICY
$IPFWADM -F -p SFORWARD POLICY
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#

# forwarding rules
# deny all TCP and UDP
#

$IPFWADM -F $MODE deny -S 0.0.0.0/0 -D 0.0.0.0/0 -P tcp
SIPFWADM -F $MODE deny -S 0.0.0.0/0 -D 0.0.0.0/0 -P udp

#

# We go through the normal services and deny everything we don't need
# from outside.

#

# ftp
#SIPFWADM -1 SMODE deny -D $MYIP/32 ftp -8 0.0.0.0/0 -P tcp
#SIPFWADM -1 SMODE accept -D $MYIP/32 ftp -S SADMINIP/32 -P tcp

# telnet
#SIPFWADM -1 $MODE deny -D $MYIP/32 telnet -S 0.0.0.0/0 -P tep
#SIPFWADM -T SMODE accept -D $MYIP/32 telnet -S $ADMINIP/32 -P tcp

# we block other known services ... well most of them

SIPFWADM -1 SMODE deny -D $MYIP/32 echo -S 0.0.0.0/0 -P tcp
SIPFWADM -1 $MODE deny -D $MYIP/32 echo -S 0.0.0.0/0 -P udp
$IPFWADM -1 SMODE deny -D $MYIP/32 discard -S 0.0.0.0/0 -P tcp
$IPFWADM -1 $MODE deny -D $MYIP/32 discard -S 0.0.0.0/0 -P udp
$IPFWADM -1 $MODE deny -D $MYIP/32 systat -S 0.0.0.0/0 -P tep
$IPFWADM -1 $MODE deny -D $MYIP/32 daytime -S 0.0.0.0/0 -P tep
$IPFWADM -1 $MODE deny -D $MYIP/32 daytime -S 0.0.0.0/0 -P udp
$IPFWADM -1 $MODE deny -D $MYIP/32 netstat -S 0.0.0.0/0 -P tep
SIPFWADM -I $MODE deny -D $MYIP/32 finger -S 0.0.0.0/0 -P tcp
#SIPFWADM -1 SMODE deny -D $MYIP/32 http -S 0.0.0.0/0 -P tep
SIPFWADM -I SMODE deny -D $MYIP/32 pop -§ 0.0.0.0/0 -P tcp
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$IPFWADM -1 $MODE deny -D $MYIP/32 pop-3 -S 0.0.0.0/0 -P tcp
$IPFWADM -1 $SMODE deny -D $MYTP/32 imap -S 0.0.0.0/0 -P tcp
$IPFWADM -1 $MODE deny -D $MYIP/32 exec -S 0.0.0.0/0 -P tep
SIPFWADM -1 $MODE deny -D $MYIP/32 login -S 0.0.0.0/0 -P tcp
$IPFWADM -1 SMODE deny -D $MYIP/32 syslog -S 0.0.0.0/0 -P udp
$IPFWADM -1 $MODE deny -D $MYIP/32 shell -S 0.0.0.0/0 -P tcp
$IPFWADM -1 $SMODE deny -D $MYIP/32 talk -S 0.0.0.0/0 -P udp
$IPFWADM -1 $MODE deny -D $MYIP/32 ntalk -S 0.0.0.0/0 -P udp
SIPFWADM -1 $MODE deny -D $MYIP/32 cfinger -8 0.0.0.0/0 -P tcp
$IPFWADM -1 $MODE deny -D $MYIP/32 nfs -S 0.0.0.0/0 -P udp

# we stop all connections to our X server (if running)

# comment out the line below if you require X access

#3IPFWADM -I SMODE deny -D $MYIP/32 6000 -S 0.0.0.0/0 -P tep

echo "firewall"
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