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I ~# O

X-Com?

: : X-Cont $ Linux
MS Windows + ) +,
) ++ +
http://x-com.parallel.ru/download.htmi
. $ xcom/gserv
IXserv.pl power.ini
Perl
Perl.
. $ . xcom/gcli
Jclient.pl —s http://localhost:65002
. % X-Com 1 . H
/ 0 power.ini localhost +
IP-
) +, )
+ 1
/ ( ) Power: O
power.ini taskArgs "2" :
/ + (O  xcom/tasks/Power.pm):
. 50 1000 ( 7/ :
’ 0 getLastPortionNumber),
. ( : /00
0 getPortion),
. 0 + addPortion ,
0
/ + (O  xcom/tasks/gctask):
0



X-Con?

User client
(Monb3oBaTENbCKWIA KIMEHT)

X-Com?

X-Con?

Web browser
(Beb-6pay3ep)

Control server
(YnpaBnstowwuii cepsep)

Clients manager

Task server
(CepBep 3aaauu)

Server application part
(CepBepHas 4acTb
NPUNOXEHNS)

(MeHepnxep KnmMeHToB)

File service
(Paiino.blit
CepBuc)

(Bbl4mcnuTEnbHbLIN KNUEHT)

REQ service
(3anpocsl
KNWeHToB)

ASW
(OtBeTHI

Computing client

Client application part
(KnueHTckas yactb
NPUNOXEHNS)

—+

0
TCP/IP.

cEies STAT service
(CnyxebHas nH®.
KNWEHTOB) KnUeHTOB)




%

+ <

+

0
0
ASW (answer).
+
+, -
+,
+
1 . +
+ +
(REQ, ASW . )
X-Com?,
X-Com?,

File service, REQ, ASW STAT. 1

-+

—+

STAT (statistics)

+.
/
http-
, =+
’ ] + b
+ .
+
+ ?
X-Com? —
X-Com? —
- +

.2

0

-/

REQ (request)

REQ, ASW

+



2

X-Com?
X-Cont Perl. .
Perl 5.8.
+, Perl:

o libwww-perl (LWP)

*  MIME::Entity

* Time:HiRes

 XML::Parser

o XML::Writer
3

o libwww-perl (LWP)

* Archive:Tar

 XML::Parser

o XML::Writer

o libwww-perl (LWP)

» XML::Parser

*  Win32:Process ( MS Windows)

Comprehensive Perl Archive Network (CPAN,
http://www.cpan.org/ Perl (
0 ) $
+ + +
Perl.

# X-Con? MS Windows

Strawberry Perl Http://strawberryperl.conv/ #
Strawberry Perl

cpan < mMma_MonmyJig>

3 tar.gz.) tar gzip $
Linux +, MS Windows
( : GnuWin32 —http://gnuwin32.sourceforge.ngt/*

7zip (ttp://www.7-zip.org).




0]

X-Com?

X-Cont +, + (

xcom/gcli

xcom/gserv

xcom/gserv/logs 3 -0

xcom/proxy

xcom/tasks

xcom/tasks/Power

H W

Power

xcom/tasks/TestPI " TestPI

xcom/xgserv

xcom/xgserv/tasks | 3 0 :

xcom/utils

xcom/ssl|

© O O0Oo (@)

o

+ 4 1
xcom/xgserv/iXQServ.pl
xcom/xgserv/XQUltils.pm — 0
xcom/xgserv/start_xcom.sh — X-Cont

xcom/xqserv/xqc.bl ( XQUitils.pm)
X-Conr:
xcom/gserv/Xserv.pl — X-Cont,

xcom/gserv/XservProcessor.pm —
xcom/gserv/XservSubserver.pm — File, TSR, REQ, ASW
xcom/gserv/XServAPlL.pm — API
xcom/gserv/XservProxyQueue.pm —,
xcom/gserv/XservProxyQueue*.pm &

xcom/gserv/XservUtils.pm — 0

xcom/gcli/client.pl —
xcom/gcli/* —




41. 1 *°
+ X-Con? ,
(
+ ) . 3 +
+ ]
+
3 0] :
4.2.
X-Con? 0
1. Files API. 4 X-Con?
? 0
X-Com. . + 0 +
2. Perl API. 1 , + 0 ,
| 0]
_ Perl,
+, 0 .- ( Perl)
+ 1 b b
C/C++.
421 . # $ Files API
# 0 -
3 0 ,
+ 0]
. 0] ;
. o O l
. , 0
. - 0 ; +, O
< 0 > — >
+ O + / X-
Cont".
1 0 +, +

<umsa_dpanna_1>[ apryment_1 1][ apryment_1 2]]...]
<umsa_daina_2>[ apryment 2 1][ apryment 2 2]]...]

<umsa_danma_N>[ apryment_N_1][ apryment N_2][...]

7



+ 0 ,
4 : 0 »
0
fileO1.txt 10 100
file02.txt 20 200
file03.txt 40 400
fileO1.txt, file02.txt, file03.txt — 0 :
: ("10 100", "20 200", "40 400" -
/ . 5 ’ ( taskArg O
o ) "-a-b",
"file01.txt —a —b 10 100", "file02.txt —a —b 20@0 "file03.txt —a —b
40 400", . . 0 : , :
$ . /

4.2.2. # $ Perl API

# 0 - Perl,
+, +, O :

initialize(taskArg) 1

% + :

taskArg
getFirstPortionNumber() # 0 ’ (4

+ ). $ +
getLastPortionNumber() # 0] . (+

. -, ). 5
: 0
isFinished() , 0
, .$
. 5
0 , IsFinished() ”
0 . 0,

> L, -
getPortion(N) 4 0 ’ + N
addPortion(N,data) 1 N.
finalize() 1 , -

5 0

0 , finalize(),



— Power,
50 , 1 50,

package Power; # Ms nakeTa = uMA 3anadu

sub initialize {

my $taskArg = $_[0]; # CUMTEIBAEM apT'yMEHTH 3anadn
print STDERR "Power: initialization argument is $ taskArg\n";
}
sub getFirstPortionNumber {
return 1; # HOMep nepBoOM mopuyu =1
}
sub getLastPortionNumber {
return 50; # HoMep nepsoi nopuum = 50
}
sub isFinished {
return O; # UMCJIO MNOPUMI 3amaHo, nosToMy bBosepamaeMm 0
}
sub getPortion {
my $N = $_[0]; # nosiydaeM Homep nopuwum B $N
my $prt = $N*2; # bopMmpyeM comepxmmoe nopuum (SN*2)
print STDERR "Power: portion $N created, value is ‘$prt'\n”;
return $prt; # oTHaeM MOPLMIO
}
sub addPortion {
my ($N, $data) = ($_[0], $_[1]); # MoJIydaeM HOMEP MNOPUMM U PEe3yJIbTaT
print STDERR "Power: portion $N processed, result is '$data’\n";
}
sub finalize {
print STDERR "Power is finished.\n";  # 3aBeplueHMe pacdeTa
}
1, # 3Ta eIMHMIAa B KOHUe dalja IoJixHa ObBTb 00643aTesIbHO
: X-Com
(.. CIC++), ,
$ SWIG (ttp://www.swig.org) — C/C++
: 0 SWIG
+, - (0O  OldProgram.i):

%module OldProgram

%{

extern int initialize(char *arg);

extern long getFirstPortionNumber();
extern long getLastPortionNumber();
extern int isFinished();

extern char *getPortion(long n);

extern void addPortion(long n, char *data);
%}

extern int initialize(char *arg);
extern long getFirstPortionNumber();
extern long getLastPortionNumber();



extern int isFinished();
extern char *getPortion(long n);
extern void addPortion(long n, char *data);

SWIG Perl O 0 .pm)
Perl. 0 0 ( - dll
$ Windows .so $ Linux) xcom/gserv.
$ Windows ( Strawberry Perl,
gcce):
swig.exe —perl5 OldProgram.i
gcc —c OldProgram.c OldProgram _wrap.c —I C:\strawb erry\perl\libo\CORE\
gcc —shared OldProgram.o OldProgram_wrap.o
C:\strawberry\per\lib\CORE\libperl510.a —o OldPro gram.dll
0 SWIG +,
4.3. %
431. ¢ "
$ : ;
0 0 , #
X-Cont
0 :
» Perl - o +, +, +
0 0 gctask X-Com .
* Processes — o , +,
( 0 0 gctask). /
+ 1
0 , +
% o 0 ;
, + tar.gz ( : tar cvzf). 1 0
+ .

<mmMsa_3anaun>-< oepalMoHHAas_cucTeMa>-< IpoLEeCCOPHAasS_apxurekTypa>.tar.gz

1 + ) . + +,
- O ,
$ :
e linux —=$C Linux
« MSWin32 -$ Microsoft Windows
e X86— 32- Intel-
» x86_64 — 64- Intel-

10



%

iab4 — Intel Itanium

, O Power
+ )

Power-linux-ia64.tar.gz
Power-linux-x86_64.tar.gz
Power-linux-x86.tar.gz
Power-MSWin32-x86.tar.gz

xcom/tasks/< >, . 0 ., +

xcom/tasks/Power/Power-linux-ia64.tar.gz
xcom/tasks/Power/Power-linux-x86_64.tar.gz

2 + O )
+ ( HTTP) + +. 1
+ diFiles ( . ).

perl-

gcprepare # 0

gctask

# 0

$task , —
$taskarg ’
$portion .

$din
$dout

$addarg( ) '
1 » ;

/ )
( taskArg).
0 gctask ( ):

11

Power.




sub gcprepare {

}

return 1; #

sub gctask {

my ($task, $taskarg, $portion, $din, $dout) =
open IN, "< $din";

my $n = <IN>; #
close IN; #
my $res = $n ** $taskarg; #
open OUT, "> $dout"; #
print OUT $res; #
close OUT; #
return 1; #
}
1, #
1 gctask
)
433.# $  Processes

XCIiAPI

12

NOATOTOBKA 3aBeplieHa — Bo3Bpamaem 1

# BxomHLIe HapaMeTpEl
OTKpHBaeM dpamn $din ¢ BxomHOM mopumen
yyTaeM UMUCIIO B IepeMeHHYD $n
3akpeBaeM OGansn
BO3BOIUM B CTeIleHb
OTKpEIBaeM OGaia OJid Banucy BHX.
numeM pesyJbTaT
3akKpeiBaeM obani
yCHemHo — Bo3Bpamaem 1

IOAHHBEIX

2Ta eIMHMIA OOJDKHA OBITh 0083aTeJIbHO

( 0 :
tar.gz



5. & X-Com?

5.1. X-Com?

X-Con?
xcom/gserv.

c $ ( : )

, + 0 0]
Perl Files.
. X-Com.
+ ]
0]
—_ . , 0
Grid- .
, O (

LoadLeveler, Unicore),

HTTP/XML ( ). 4
+ )
+ 2
( ). T
L+ TCP/IP ( /
0 - ), UNIX (
- )' ] y
+
- ) +’
# 0
0 :
: (
xcom/gserv):
IXserv.pl <config.ini>
$ Linux,
perl Xserv.pl <config.ini>
config.ini — 0 0 : +,
0 +
<Has3BaHMe_lapameTrpa> =< 3HaueHMNe>
+ #, +

13

) API
+
X-Com,
0
+ Cleo, Torque,

+’
0
X-Conf?, .
/
$ UNIX/Linux.
+ 0
+



prHost

\'4

prPort ,
prSock , .
$ UNIX/Linux. ! > +
TCP/IP. 0 0
(prSock), (prHost prPort).
ssHost 1 :
ssPort ,
ssREQHost, | 6 , REQ
ssREQPort | ( ). % ,
+ ssHost ssPort.
SSASWHost, | 6 : ASW
SSASWPort | ( ). % ,
+ ssHost ssPort.
taskAPI $
- Perl - : 0
Perl API;
- Files — : 0
Files API;
- Proxy — ;
- Subserver —
diSites URL ( , - ),
+
0 ( + ) %
; + http://<ssHost>:<ssPort>
+, 0] . -
" "o 0 '
+ http-
diFiles ( ) 0 ,
. %
diOrder $ : URL
O .
- Random — URL
- Fallback — URL
diSites diOrder
+ . % , +
"Fallback".
logPath 3 , + ( -0 )
. % , + -0 +
gserv/logs
logFile ! -0 . % , +
< - - - -
. >
keepFirst $
-1 —
-0- + +
% +: 1 :
; 0 .
& +

14



singlePortion| % , +
-0 ( +) —
-1- 1
portionWait | % , +,
(singlePortion = 1)$ ( )
0( +) — - .
s — $ Linux!
ssTempFiles | % , +
0 0 1
0 : + —
-0 ( +) — 0 :
-1-— . 0 + gserv/tmp
ssTempDir | % , +,
0 + xcom/gservitmp.#
ssTempkFiles, ,
: API Files ”
prHost  ssHost + + - - ,
X-Con?. 3 , +
http://<ssHost>:<ssPort>
(" API Files Perl):
taskName 1
taskld ! 0 ( )
. H
+
% , + 1.
taskArgs : . %
taskDesc $ ( )-
%
taskPath 3 ,
% : + 0 -
gserv/tasks/<taskName>
( Files API):
taskList 0 - 0
( 0 )y
taskArgs. taskinO
0

15




taskin 0 . %
0 : taskList,
taskOut 3 , 0
OoutExtension - : 0 . %
+ ".out".
$ Processes
xCliAPI - Perl ( +,
0 gctask) Processes (
; 0 ).
% +, 0 Processes.
XClilnitCmd 3 ,
xCliPortionCmd | 3 ,
xCliPortionIn 1 0 : ’ .5
, portion.in.
xCliPortionOut | ! 0 :
5 , portion.out.
xUser :
upHost L - ”
upPort % , - .
upServer - upHost upPort,
- , URL http://server:port
httpProxy http-proxy ( )
proxyType .
- X-Com ( +) — X-Com;
- Cleo — Cleo;
- Torque — Torque,;
- LoadLeveler — LoadLeveler;
- Unicore — Unicore.
proxyTmp , + 0
+ + gserv/proxy.
inBufferMax | = , , O
inBufferMin | ~ o ,
0
outBufferMax| ~ 0 » ,
outBufferMin | 2 ” : - ”
clid "1 0 ’
clOS " ’ (
4.3 ’ )

16




clCPUType CPU ’ ( 4.3.
, )
clCPUCores | 2 ’
clCPUFreq 2 CPU ’ (
cICPUPerf (O )
clIRAMSize |[$ 7 ] ( )
clOS, cICPUType, clCPUCores, clICPUFreq, clICPUPedIRAMSize
) 1
—_ , -+ »
queueNP ” , .
+-1
queueTimeLimit | = 0
gueueRefresh 1 :
+-1
gueueRetries 2 + —
S > +,
Jlnsa cucmemwt ouepeoen Cleo:
cleoQueue + Cleo
cleoGetinfo 0
- Raw — 0 : Cleo;
- XML - + 0 XML, Cleo;
cleoXMLStatus 0 XML- (
+, cleoGetinfo)
cleoRawsStatus 0
+, cleoGetinfo)
cleoProfile 0o |,
cleoPreCmd 3 :
( : )
Jlnsa cucmemot ouepeden Loadl eveler:
lIClass 3
[INodes 2
[ITPN 2 ( + ,
queueNP)
Jlna Unicore:
uniTargetSystem & : + Unicore
uniNodes 2
uniCPUs 2 ( + ,
queueNP).

17




52.

+ - 0

http://<ssHost>:<ssPort>/status.html

File Edit Wiew Higtory

Bookmarks  Tools

X-Com?

—loix|

Help

100100 C 10010

Clients: 1669 Total: 116000 Perfarmance: [19376.04 GFlops

Gessions: [1689

chel.susu.node-03-09

chel.susu.node-03-10

chel.susu.node-04-01

chel.susu.node-04-02

chel.susu.node-04-03

chel.susu.node-04-04

chel.susu.node-04-05

chel.susu.node-04-06

IP:1983.233.81.95
Arch: xBE_B4/inwy

IP:1983.233.81.95
Arch: xBE_B4/inwy

IP:1983.233.81.95
Arch: wBE_B4/inuy

IP183.233.81.95
Arch: wBE_B4/inuy

IP183.233.81.95
Arch: wBE_B4/inuy

IP183.233.81.95
Arch: wBE_B4/inuy

IP:193.233.81.95
Arch: x86_B4inux

IP:193.233.81.95
Arch: x86_B4inux

Completed: [11002 ] SentReceived: [12578/11161

#=0, Pnum=12053, Tcurr=38, Tavg=158, Mret=0; #=1, Pnum=12391, Teurr=11, Tavg=192, Nret=0,

#=2, Prum=11725, Toun=64, Tavg=121, Nret=0; #=3, Phurn=10442, Tcur=180, Tavg=145, Nret=0;
#=4, Prum=11392, Teun=108, Tavg=122, Nret=0; #=5, Phum=0388, Tcun=254, Tavy=196, Nret=0;

#=6, Prum=11655, Teun=71, Tavg=204, Nret=0; #=7, Purn=11103, Teun=135, Tavg=121, Nret=0;

#=0, Pnum=10474, Tcurr=187, Tavg=123, Nret=0; #=1, Pnum=10742, Tcur=183, Tavg=163, Mret=0,
#=2, Pnum=10447, Tcurr=190, Tavg=155, Nret=0; #=3, Pnum=12402, Teurr=11, Tavg=293, Mret=0;
F=4, Prum=12157, Teurr=28, Tavg=164, Nret=0; #=5, Pnurn=12388, Teurr=11, Tavg=120, Nret=0;
#=5, Prum=12087, Teurr=36, Tavg=120, Mret=0; #=7, Pnurn=11368, Teurr=106, Tavg=218, Mret=0;

#=0, Pnum=10509, Tcurr=184, Tavg=183, Nret=0; #=1, Pnum=11770, Tecurr=54, Tavg=172, Nret=0;
¥=2, Phum=10951, Tcurr=144, Tavg=166, Nret=0; #=3, Pnum=10308, Teurr=202, Tava=120, Mret=0;
¥=4, Pnum=11634, Tcurr=67, Tavg=212, Mret=0; #=5, Pnurm=11733, Teurr=63, Tavo=168, Nret=0;
F=h, Prum=10157, Teurr=231, Tavg=147, Nret=0; #=7, Phum=10840, Teur=158, Tavg=173, Mret=(;

#=0, Pnum=10791, Tcurr=161, Tavg=160, Nret=0; #=1, Pnum=11877, Teur=50, Tavg=120, Nret=0;
#=2, Pnum=10303, Tcurr=203, Tavg=123, Nret=0; #=3, Pnum=11338, Tcur=104, Tavg=120, Mret=0,
¥=4, Pnum=10124, Tcurr=239, Tavg=136, Nret=0; #=5, Pnum=12408, Teurr=10, Tavg=120, Mret=0;
F=h, Prum=11484, Teurr=86, Tavg=131, Mret=0; #=7, Pnurn=111632, Teurr=128, Tavg=192, Nret=0;

#=0, Pnum=10643, Tcurr=176, Tavg=121, Nret=0; #=1, Pnum=10825, Tcur=148, Tavg=121, Mret=0,
#=2, Pnum=11443, Tcurr=94, Tavg=278, Mret=0; #=3, Pnum=11315, Tcurr=45, Tavg=159, Nret=0,

¥=4, Phum=10290, Tcurr=204, Tavg=215, Nret=0; #=5, Pnum=10462, Teurr=138, Tava=148, Mret=0;
F=h, Prum=10472, Teur=187, Tavg=230, Nret=0; #=7, Phum=11365, Teur=110, Tavg=215, Mret=(;

#=0, Pnum=10818, Tcurr=160, Tavg=120, Nret=0; #=1, Pnum=12228, Tcur=14, Tavg=124, Nret=0;
#=2, Pnum=8737, Tcur=261, Tavg=147, Mret=0; #=3, Pnum=11107, Tcurr=135, Tavg=121, Nret=0;
F=4, Pnum=11901, Tcurr=47, Tavg=137, Mret=0; #=5, Pnurm=897 3, Teurr=348, Tavo=204, Nret=0;

F=h, PRum=0647, Tcun=277, Tavg=120, Mret=0; #=7, Pnurn=10460, Teurr=188, Tavg=163, Mret=0;

#=0, Pnum=11667, Tcurr=69, Tavg=121, Mret=0; #=1, Pnum=11316, Tcurr=132, Tavg=144, Nret=0;
#=2, Pnum=11114, Tcurr=134, Tavg=121, Nret=0; #=3, Pnum=12188, Tcur=35, Tavg=153, Nret=0;
#=4, Pnum=11440, Tcurr=95, Tavg=1839, Mret=0; #=5, Pnum=10583, Tcurr=178, Tavg=183, Nret=0;
¥=6, Phum=10630, Tcurr=169, Tavg=122, Nret=0; #=7, Pnum=11438, Teurr=85, Tavg=120, Mret=0;
#=0, Pnum=11880, Tcurr=40, Tavg=120, Mret=0; #=1, Pnum=11487, Tcurr=88, Tavg=188, Nret=0,
#=2, Pnum=11909, Tcurr=47, Tavg=2132, Mret=0; #=3, Pnum=12178, Tcurr=28, Tavg=162, Nret=0,
#=4, Pnum=8021, Tcurr=336, Tavg=171, Mret=0; #=5, Pnum=11486, Tcurr=88, Tava=165, Nret=0,

URL

5.3.

5.3.1.

H=F Phm=07 3K Trurr=2/7 Tawn=713 kret=n #=7 Pnarm=17221 Trarr=30 Tawn=1827 krat=1 j
. 2. -
0] XML. #
http://<ssHost>:<ssPort>/status.xml
2
X-Com
) % Power
_ 0 Power (

# Server info
prHost = localhost # BHYTPEHHUII XOCT cepBepa 3ajauu
prPort = 65003 # BHYTPEHHUM [OPT CepBepa 3amadu
ssHost = localhost # XOCT mOJif KJIMEHTOB
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ssPort = 65002 # MOPT OJIA KJIMEHTOB

# Task info

taskName = Power # UMA 3amadu

taskld # HOMEp 3amaum

taskAPI # API 3amaumu

taskArgs # apTyMEHTH 3alauu

" " 0 localhost, . .

. ( - )

+ , . URL X-Con?
http://localhost:65002, URL 0 -
http://localhost:65002/status.html.

2 , —

0 ( IP- ). [/ "Server info"

+’

# Server info

prHost = xcom.host.ru # BHYTPEHHUM XOCT cCepBepa 3alaulu

prPort = 65003 # BHYTPEHHUM NOPT CepBepa 3anadu

ssHost = xcom.host.ru # XOCT mOJif KJIMEHTOB

ssPort = 65002 # IOPT OJis KJIMEHTOB

xcom.host.ru — - , ’ . 3

’ URL http://xcom.host.ru:65002, - -
URL http://xcom.host.ru:65002/status.html.
532 * TestPI ( Perl API)
2 - TestPl:

# Server info

prHost
prPort

ssHost
ssPort

= xcom.host.ru
= 65003
= xcom.host.ru
= 65002

# File download service

diSites
dlOrder

# Task info

taskName
taskld
taskAPI
taskArgs
taskDesc

= http://xcom.host.ru:65002/ http:
= Random

= TestPI
=1
= Perl
=100100C 100100CO01RON 10
= Dummy task for Perl API testing

"File download service",
+

http://xcom.host.ru:65002/, "

19

/Imirror.host.ru/

—+

0
" http://mirror.host.ru/



( + http- ),

533.* Files API

, +, 0 Files API
+ 0 ( "Server info" "File download service"
— ):
# Task info
taskName = files-test
taskld =2
taskAPI = Files
taskArgs =-a100
taskList = lhome/user/xcom/tasks/files-test/in/lis t
taskin = lhome/user/xcom/tasks/files-test/in
taskOut = /home/user/xcom/tasks/files-test/out
OutExtension = .tar.gz
# Data info
diFiles = /home/user/xcom/tasks/files-test/library .bin
0 0 /home/user/xcom/tasks/files-
test/in/list, 0 /home/user/xcom/tasks/files-test/in,
/home/user/xcom/tasks/files-test/out
0] , 0]
" " tar.gz. 3 X-Cont 0
library.bin,
5.3.4. X-Com
X-Com 0
+ . % — - -
0 / X-Com ,
’ L] + L] . % -
X-Com Subserver,. . -
. X-Com 3- — . % IP-
10.1.36.2 - ,
TSR 0] :
prHost =10.1.36.2 # 30echk paboTaeT MNpoLecc- KOOPOMHATOP
prPort = 65008 #( cepBep 3anadnu)
ssHost =10.1.36.2 # C 2TOTO ampeca KJMEHT 3alpoCUT ONMCaHUe
ssPort = 65009 # 3amaun u Qarsiel
ssREQHost =10.1.36.3 # C 3TOrO azpeca KIMEHTH OyOyT BalpaluBaTh
ssREQPort =65009 # ouepenHyn [IOPLMO
SSASWHost =10.1.36.4 # Ha BTOT ampec KJIMEeHTH OyInyT OTIPaBJSTH
ssASWPort = 65009 # pPe3yJibTaTH
% 10.1.36.3 10.1.36.4 + X-Com Subserver:
prHost =10.1.36.2 # obumaemMcsa C MNPOLIECCOM- KOOPAMHATOPOM

20



[0 yKas3aHHOMY ampecy

II0 2TOMYy alpecy obcayXxmMBaeM KJIMEHTOB

paGOTaeM B pexuMe cepiBuca 3alpocoB

’ ] + - y 0

X-Com

NpoLecCop Ha 3alaHue
BpeMsa cuera He 0Gojiee 3- X MMHYT
OBHOBJISEM CBeIeHMA 00 ouepenm...

pas B 10 cexyun
ouepens test
pasbupaeMm darn" cepeix” manzex Cleo

VMICIIOJIE3YEM OINHOIPOLECCOPHHM Npodnib

sanpaumBaeM He MeHee 10 nopuwi

prPort = 65008
ssHost =10.1.36.4 #
ssPort = 65009
taskAPI = Subserver #
) *+
+ —_— —
ssREQHost
535 *
prHost =127.0.0.1
prPort = 65008
ssHost =10.0.0.2
ssPort = 65009
taskAPI = Proxy
upHost = t60-1.srcc.msu.ru
upPort = 65009
inBufferMax =100
inBufferMin =1
outBufferMax =100
outBufferMin =100
clid = msk.srcc_skif.t60-2_proxy
clos = linux
clCPUType =x86_64
clICPUCores =8
clCPUFreq = 2000000
clCPUPerf = 16000000
clRAMSize = 4096000
diSites = http://10.0.0.2:65009/
diOrder = Random
536. *
Cleo

taskAPI = Proxy
upServer = http://t60-2.srcc.msu.ru:65002
proxyTmp = /home/sergeys/tmp
proxyType = Cleo
queueNP =1
queueTimeLimit = 00:03:00
queueRefresh =10
cleoQueue = test
cleoGetinfo = Raw
cleoProfile = single
inBufferMax =10
inBufferMin =10

outBufferMax =5

outBufferMin

=5

MonoJjiHsgeM 3amnac, eciam ocrasiocs <10
oTnpaeyifAeM pe3- TH, ecyu ux >b...
nakeramm o5 mnopumit
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clid = SKIF-MSU.cleo

clOoS = linux # ONMUCHBAEM KOHOUTYpaLUo y3JIOB,
clCPUType =x86_64 # Ha KOTOPHX OyIeT 3alyCKaTbCs
clCPUCores =8 # 3amada

clCPUFreq = 3000106000 #

clCPUPerf = 12000424000 #

cIRAMSize = 8375455744 #
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6. & X-Com?®
- xcom/gcli. #
0 client.pl. 5 / 0 0 (x-bit)
perl, ,
perl -T < npyrue dnaru mHTepnperaTopa> < nyTb k oatury client.pl>
5 0 client.pl . , < 0 client.pl>
Jclient.pl
3 +,
-s <URL> URL X-Conf (
)

$

c< > 0] .5 / ,
, ” hostname
Perl Sys::Hosthame
-d +
- /

-T< . 0

5 / ;

X-com-client-XXXX

0
--http-proxy <URL> http-proxy
--add-arg <argl...argN> # , +, +

(O gcprepare gctask)
3 X-Cont taint.  / Perl
- ( ) 0 ) )
(tainted) - .
+ .2 ,
+ / ($1).
perlsec lttp://perldoc.perl.org/5.8.8/perlsec.hjml
3 : /
Perl, ,
taint."" + +,

-+

%

. IFS, CDPATH, ENV, BASH_ENV PATH. 4

( 0

msk-.skif_mgu.node-Ol-Ol.l
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1. #

XQSERV ( )
+ X-
Cont. XQSERV , 0 ,
X-Con? v, | XQSERV
» : XQSERV +
L # 0 + 0
0 0 0 0 X-
Cont. ™ , +
XQSERV i .5
1 .5
2 : . +,
X-Cont. X-Cont
-, . XQSERV
( . )
i XQSERV
. : - . XQSERV
(G
7 R/
+ _ , +.5
+, + +,
5
./ X-Cont
X-Cont, XQSERV.
XQSERV , + !
HTTP, UNIX ( $ MS Windows).
( 0 -
+ $ )
) ) +,
, . $ /
XQSERV 0 -
= XQSERV xcom/xgserv.
7.1. & "
# +, (
) + 0 0 0
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X-Cont.

IXQServ.pl [config.ini]

Linux,
XQServ.cmd [config.ini]
MS Windows ( , Win32::Process).
0 0 XQServ.ini,
, 0 XQSERV.
( )0 0
0 0 +
<Ha3BaHMe_IrapameTrpa> = < 3HaudYeHMre>
, +, #, + +
0 0
XQServHost 1 ,
HTTP- -
XQServPort : HTTP-
XQServSocket 1 UNIX . XQSERV
% .5 :
: HTTP
- , + - .5 ,
HTTP.
XQServSocketPerm , - 8-
Oxyz. + 0770.
XQServSocketGID | 2 ,
XQServDataPath | 3 :
0 XQSERV
CliManagerHost 1 , (
XQServHost)
CliManagerPort :
XcomServerPath | 3 , X-Cont
XcomServerName | 1 X-Cont ( ,
"Xserv.pl", , +
X-Conr)
XcomMinPort % - :
X-Conf.
XcomPrHost 4 + +
XcomSsHost 0 0 X-Cont
prHost  ssHost. prHost ,
. X-Con?
TCP. 5 ’
X-Con? UNIX- ,
XcomPrSocketPath (. ).
XcomPrSocketPath 3 : ’ X-
Cont ( , tmp). O 0
— XcomPrHost ~ XcomPrSocketPath.
XcomsSinglePortion X-Cont » singlePortion
XcomPortionWait X-Cont ’ portionWait
1
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XcomsSinglePortion.
XcomWriteUser $ , , - Xgc,
Illll
XUserO X-Com
MaxRunningTasks | = +,
ClientsRedirect : +,
- Equal ( +) — +
+ 2 k)
- Conditions —
$ lll
KillXComOnExit | $ : +, X-Com,
XQServ. + X-Com
+ . ) Illll
X-Com.
5 MaxRunningTasks = 1,. . ,
X-Com http://<XComSsHost>:<XComMinPort>.
+ http://<CliManagerHost>:<CliManagerPort>.
URL http://<XQServHost>:<XQServPort> - 0
) xgserv@newserv.srcc.msu.ry - Mozilla Firefox =10 x|
File Edit Wiew History Bookmarks Tools  Help
- @ (3 % [ ntpipimensery srec.msu.rugs00y >
T T S T O
TestPl Runnlng sergeys (2009-12-02 20:05:55 2009-12-02 20:05:55 http://newserv.srcc.msu.ru:65002
305 TestPl Running |sergeys [2009-12-02 20:05:58 2009-12-02 20:05:58 http://newserv.srcc.msu.ru:65004
306 TestPl Waiting  |sergeys |2009-12-02 20:05:59
307 TestPl Waiting  |sergeys |2009-12-02 20:06:08
308 TestPl Waiting  |sergeys |2009-12-02 20:06:09
309 TestPl Waiting  |sergeys |2009-12-02 20:06:09
310 TestPl Waiting  |sergeys 2009-12-02 20:06:10

General info

Tasks:

7 total, 2 running, 5 waiting

Simultaneous tasks:

2

Clients manager at:

http:/inewserv.srcc.msu.ru:65001

Done

0 xgserv.ini:

# XQServ server settings
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XQServDataPath = C:\Temp
XQServHost = xcom.host.ru
XQServPort = 65000
CliManagerHost = xcom.host.ru
CliManagerPort = 65001
XComServerPath = D:\xcom\gserv
XComServerName = XServ.pl

# X-Com server defaults

XComMinPort
XComPrHost
XComSsHost
MaxRunningTasks

= 65002

= xcom.host.ru
= xcom.host.ru

=1

xcom.host.ru:65000,

xcom.host.ru:65001 ( /
X-Cont,

URL http://xcom.host.ru:65002).

1.2.&

Ixqc.pl [-i config.ini] < ;
Linux,

xgc.cmd [-i config.ini] <
MS Windows, < >

KOMaHIOa>

KOMaHIOa>

X-Con?

. XQSERV
URL http://

add <task.x> #H

< > < >

0] task.x

kill <ID> )

show

o ,
+) xqc.ini

| socket | UNIX,

XQSERV

host 1 ,

HTTP-

XQSERV

port :

HTTP-

XQSERV

3 2
0 0
host port.

# ( )

0

UNIX,

Xqc.ini:

HTTP, /
socket,

copy 3 ,

Xqc

0

xFile

27




0 Xqc.ini:

host = xcom.host.ru

port = 65000
7.3. +
1 : 0 0
X-Cont, , ,
, API Perl Files: taskName, taskAPI, taskArgs . .
taskld — 0 -
- 0
taskName = TestPI
taskAPI = Perl
taskArgs =100200R 100200R510RON 10
0]
: ( XQSErv ,
+ ’? ) 5 ]
, + » ( 7 + n ! II)'
+ +,
nodeMinCPUFreq | = ( )
nodeMaxCPUFreq
nodeMinCPUPerf | =
nodeMaxCPUPerf | O )
nodeMinCPUCores *
nodeMaxCPUCores
nodeMinRAMSize | = 7
nodeMaxRAMSize )
nodeCluster ( ) 0
nodeOS ( )
nodeCPUType ( )
# , 0
xFile 1 Xqc
copy O xqc.ini. 3 0
( : 0 ).
X-Com 0
taskArgs.
nodeMinCPUFreq =1000000000 # nonyctumas uyacrora CPU or 1l TTu...
nodeMaxCPUFreq = 4000000000 # ... no4d TITI
nodeMinCPUPerf = 4000000000 # npoussoaurensHocts CPU ot 4 GFlops...
nodeMaxCPUPerf = 8000000000 #... no 8 GFlops
nodeMinRAMSize = 4000000000 # obweM mnamATU y3ja or 4 T6...
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nodeMaxRAMSize = 8000000000 # ... no8 I6

nodeMinCPUCores =4 # NPOLIECCOPHEIX ANpe Ha y3je ot 4...

nodeMaxCPUCores =8 # ... no 8

nodeCluster = msu.srcc msk.srcc # CHMCOK HONYCTMMHEIX KJIACTEPOB

nodeOS = MSWin32 linux # CIIMCOK IOonyCcTrMEIX OC

nodeCPUType = x86 x86_64 # CIIMCOK MOOMNYCTUMEIX APXUTEKTYP VY3JIOB
XQServ . , / 0
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81 & Pi
- -3
+,
Xn = (%,¥1), (¥2), ..., GhYn) — N X
x+y?) < 1, K
4Kx/n n
- n
i- :
i = [-log 10(2/(3n)%)]-1.
+
+ +
1
il 1; -
— + , 0 .
1, » 8/4.% +
4 - ,
Pi ) +, ?
- -3
1. N- ,
2. E- . 10F
.. . 10°N, /
- E N 2/(LF43NYH.
3 X-Com
( ),
, , 4, . ’ X-Com
0 SIAGN), S
— N E— Pi.
1 ( )’
gctask $portion $expo,  $portion — . ,
$expo — E.
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1 TestPi.pm +

0 out/pi_<N> <E>.txt.'"
0 out/pi_esteem_<N> <E>.csv O

TestPi.1 addPortion

CSV (comma-separated

values) + +,
» Portions — ” ,
 Drops— :
* EstimatedPi — ,
* RealPi- ( ),
e FError— - , e
# 0 , + MS Excel
0] ( . . 4.
0] 0] Pi:
#Task info
taskName =Pi
taskid =1
taskAPI = Perl

#task Args=NE

# the number of random drops will be N*(10**E)
taskArgs =1008

# task description

taskDes ¢ = Computing Pi using Monte-Carlo method
3,14164
3,14162
3,1416 -
v
V W — EstimatedPi(10**8)
— EstimatedPi(10**9)
3,14158 - . .
—— EstimatedPi(10**10)
—RealPi
3,14156 -
3,14154
314152 b e e e e e e e e
1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 101
. .5 0 N =100 E
Pi —~
.5 , ,
Pi : N
E £ k] +
( +
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N) ] - . $
8.2. & Power

Power +

. %

(
3
8.3. & TestPI

TestPI
Conf,

/

xcom/tasks/TestF;I/in - 0]

Linux MS Windows.
8.3.1.
12

taskArgO 0

1) . ,
2) . ,
3)

4 . ,
5) : .
6) .
. ,
8) . ,
9) (
10)

11) (
12)

. (Constant) —

9 +
X-Con? ,
E
Fine-Grained ,
/

Power — +

1 100.
+ ?
+ 6-
+
+ +. +
+ ?
+
0 )
ll)’
- C,R, I D)
ll),
: C,R,I D)
- C,R,I,D E)
+ ?
- N, M, L U)
( .3,6):

32



* R (Random) —
* | (Increase) —
* D (Decrease) — -

+
# (.9 H
8.3.2.
3 L +’
11-
* M (Matrix) - 2-
( + int) +
3- :
« L (matrix_Light) -
. 1-
e U (matrix_Ultralight) -
0
* N (None) - : sleep.
5 : E,
+ , —
8.3.3.

# HoMepa mnapaMeTpOB.
# 12345678910 1112
taskArg=2020C 4040 C 15 R 1000 M 100

. 20 +, 40

1 5 ,
1000 1000, 100
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9.1. -$ X-Com?
X-Cont -0 0 +
. + -0 + xcom/gserv/log
< _ _ > , +
logFile  ini-0 . -0 - :
. -0
. IP- — , —
0 (START) IP- 0
o0 START -
o STAT- 0
0 TFILE -
o DFILE - 0
o TSR-
0 REQ-
o ASW -
. .. + .$
o STime —
o ETime -
o File- 0 ( TFILE DFILE)
0 Length-— 0
o Sld- 0
o Node —
o Portion —
o Time- - ) ( ASW)
o OS, CPUType, CPUNumCores, CPUFreq, CPUPerf, RAMSize
( TSR)
# -0 0
-~ X-Cont +
xcom/utils/XLogProc.pl.) -0 »
0 : ’ 0 + :
, 0] $ (MS
Excel, OpenOffice Calc)) 0
0 -— ,
( : ).
XLogProc.pl < nor_damr> [ onumul
#
-i< > I ( ), +, - 0] ,
+ ”
+ - 60 :
-t<0 - > | = » 0 +
- 0 default_html.tpl,
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-m <new|add> ; 0
- add -0 + +
Ed + Ed O (
_O , —_
- new -0 + + +).
o< 0 > T 0 ] 0
+ < >.html
. —+
< >.general.txt
-op < 0 > O . +
< > portions.txt
-on< O > I O .
+ < > nodes.txt
¥ Testrl {2009-05-19 13:34:32 - 2009-05-19 13:37:53) - Mozilla Firefox = Ellll
File Edit ‘Wew History Bookmarks Tools Help
Task: TestPl (data)
Started at 2009-05-18 13:34:32, 15t request at 2008-05-18 13:34:37, ended at 2009-05-19 13:37:53
Task arguments: 1024 1024 ¢ 1024 1024 C 11 C 0O N 5000
General info Tasks Data transfers
Modes: 10 Partions: 5000 #-Corn data output: 5242 Mb
Processes: 400 Code requests: 500 #-Com data input: 5.029 M|
Sessions: 500 Sent tasks: 5405 #-Com summary data transferred: |10.271 Mb
Server run time: 00:03:21 | |Received tasks: 5150
Working tirme: 00:03:16 || |¥-Corn clients efficiency: 95.23%
Tasks execution (clients) time: |01:26:43 | |Minimum task execution time: ||00:00:01
Effective server time: 18:35:00 | |Maximum task execution time: |00:00:01
#-Com server efficiency: 7.78% Average task execution time: |00:00:01
Tasks (per cluster)
. Clients  |Server Server |Code Sent  |Received |Tasks - (Clients  [MIN task [MAX AWG
Cluster MNodes [Processes |Sessions |- - Participation : . .
time time eff. requests |tasks |tasks lost eff. time task time |task time
msk.srec_skif|| 10 500 500 01:26:43 |18:35:00 |7.78% |500 5408 ||5150 %f?,?%) 100.00% 95.23% |00:00:01 |00:00:01 ||00:00:01
Data transfers {per cluster)
Cluster Qutput  |Input Summary  [MIN task in |MAX task in [AVG task in [MIN task out [MAX task out |AVG task out
msk.srec_skif |5.242 Wb 5.029 Mb 10.271 Mb |0.001 Mb |0.001 Wb |0.001 Mb 0,001 Mb 0.001 Wb 0.001 Wb
. .6. 0 »
+ + +, O :
. < > html — . ( +
, , /00 L)% . .4
0 » .
. < >.general.txt — O / 0
) 2 ! + 2 +
( + ):
(0]
0 - TSR ( )
, ( IITSR,< _ >ll)
( "TSR,SUM")
0 - REQ ( ),
( IIREQ,< >II) ( IIREQ,SUMII)
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o] - ASW ( ), (
"ASW,< >" ( "ASW,SUM")
0 ( s ),
( "ALL,< >") ( "ALL,SUM")
o 7 ( ) :
( "OUT,< >") ( "OUT,SUM")
o 7 ( ) :
( "IN,< >") ( "IN,SUM")
0 7 0 ( ) ,
( "INOUT,< >") (
"INOUT,SUM")
s < > portions.txt -0 / 0
o Portion -
o Node - 0] : - + +
o ClientTime —
o ServerTime — , - - -
/
o0 REQLength -
0 REQOverhead — 0 (
- )
0 ASWLength —
o ASWOverhead - +,
( - )
e < >.nodes.txt -0 / 0
( + 0 ).
o Node - 0
0 TSRs-
0 REQs-
0 ASWs - »
0 » 0 ,
0 +, ( , + )0 -
# 0 + L H
0 + ,
( . , 0 default_html.tpl)#
<%LogFileName%> 1 -0
<%TaskName%> 1
<%TaskArgs%> ( )
<%ServerName%> ,
<%StartTime%>
<%FirstTSRTime%> TSR
<%EndTime%> -
<%TotalTime%> $ .,
<%TotalWorkingTime%> :
(.. )
<%0OutDataFile%> 1 0] , ”
0
<%Nodes%> 2 , - ( +
IP- )
<%Sessions%> 2




<%Processes%> 2

<%ServerTime%> D)

<%ClientsTime%>

<%ServerEfficiency%> $ -

<%Portions%> $,
2

<%TSRs%> TSR (

<%REQs%> REQ (

<%ASWs%> ASW (

2

2
<%ClientsEfficiency%> $ -

( /00

<%MinTaskTime%> -

<%MaxTaskTime%> -

<%AverageTaskTime%>

<%ServerDataSum%> 7 ,

<%ServerDataln%> 7 :

<%ServerDataOut%> 7 :

<%ClustersinfoTableHead%> ,

<%ClustersinfoTable%> ' »

<%ClustersDataTableHead%>

<%ClustersDataTable%> "
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10. 1 X-Com?

10.1. %
> / 0 0
: X-Con?
0 , — 0 0
0 =0 0
0 +. 1 0 - ’
, + .4 -
- 0 -0 , + OpenSSL -
TLS/SSL, -0 ,
0 & ), 0 . X-Cont
Crypt::SSLeay, +, HTTPS
LWP::UserAgent (libwww-perl). X-Com TLS/SSL
Net::SSLeay, 10::Socket::SSLHTTPS::Daemon::SSL. +
SSL handshake, 0
+ , 0 & .
3 +, +
-0 0 :
X-Conf, 0 ,
o) ,
0 & , 0
0 0 : :
TRUSTED 0 , 0
& , — 0 : 0
& .
# : 0 : TRUSTED
0 , +, + & - 0
& .1 CRL, & :
TRUSTED, - + 0] + ,
+, 0
10.2. $
-0 0
+ 0 . X-Conf -
OpenSSL Certification Authority 0 OpenSSL
( 0 0 $SSLEAY_CONFIG
letc/ssl/opensginf  Linux  OpenSSL\bin\openssl.cfg Windows)
rootCA.pl  adminCA.pl. ™ 0 0
OpenSSL openssl_example.cfg :
rootCA Certification Authority,
0 0 0 :
adminCA Certification Authority ,
0 , » ,
o) ,
CA.
1 0 OpenSSL : +
CA, CA ( : 0
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openssl_example.cfg rootCA adminCA),
, +, OpenSSL.
0 , O + , 0
0 0 0 0 PEM.
0 +
: : : CN
(Common Name — . ) e-mail. /
+ +
; + -0 . # -
+ » - 1
-0 H
openssl rsa -in < .pem> -out < .pem>
/ + +
rootCA adminCA:
-newca CA ’ :
0
/ rootCA 0 ,
adminCA 0o - 0
JdemoCA/careq.pem, rootCA
0 0 JdemoCA/cacert.pem
-newcert 0 + <newkey.pem> 0
<newkey.pem> 0 <newecert.pem>.
<newcert.pem>
-sign 0 0 <newcert.pem>
<request.pem> 0 <request.pem>.
<newcert.pem>|
-revoke $ 0 0 <cert.pem>." 0
<cert.pem> CA
-gencrl 0 +, CA
<crlfile.pem> 0 0 CRL <crlfile.pem>.
rootCA:
-signca
<careq.pem> 0 <cacert.pem> adminCA
<cacert.pem> | <careq.pem>.
CA:
1. 0 rootCA.pl + +, -
CA. % , Ihome/user/MyRootCa.
2. v/ perl rootCA.pl -newca. # +
. + CA :
— 0 CA.
/home/user/MyRootCa CA
o /demoCA
[certs — :
ferl —
/Inewcerts —
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/private — ,
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* cakey.pem — CA
cacert.pem — CA
careg.pem — CA
crinumber — -
index.txt — -
serial — -
0 (o] 0 PEM),
perl rootCA.pl -signca < >< >
, 0 CA ,
perl rootCA.pl -sign < >< >
, 0 0
( , 0 0
X-Com). 0 - +
CA.
> 0
0 + , +
perl rootCA.pl -newcert < > < >
/ + .
+ 0 . $ ,
0 +
) . 0 +
CA
0 adminCA.pl + +, -
CA. % , ’Ihome/user/MyAdminCa
T/ perl adminCA.pl -newca #
+ > + CA
, - 0 CA. %
, CN (common name)
CN 0 : +, X-Com (CN CA,
CA ).
/home/user/MyAdminCa CA
rootCA .
B /home/user/MyAdminCa/demoCA/careq.pem -
CA, CA
0 CA : 0
0  /home/user/MyAdminCa/demoCA/cacert.pem
. H# 0 0
0 PEM
perl adminCA.pl -sign < > < >,
+
» 0 0
+ , T
perl adminCA.pl -newcert < >< >
/ + . +
0 . | ,
» 0



$ 0
1. 0 + -
0 , CA ( ,
- 0 ),
perl rootCA.pl -revoke < >
(adminCA rootCA CA). #CA
0 .
2. # 0 (CRL)
perl rootCA.pl -gencrl < CRL>
(adminCA rootCA CA).
10.3. & X-Com
X-Cont -0
0 0 + 0 PEM
0 ( 0 PEM), +, SH
CA, -, -
Certification Authority,
openssl req -newkey rsa:< > -keyout < .pem> -out <
.pem=>
0 0 0
Certification Authority.
+ 0 , , 0
CA ( 0 )
0 A <x509 hash>.r0 (.r1,
r2...), x509 hash - /--0 :
0 : ,
openssl x509 -hash -in < crl> —noout
# 0 0
CA c_rehash.pl +,
c_rehash.pl < >
/ - X-Com
0
-0 0
( + .ini-0 ):
useSSL . -0 :
noverify — -0 0
0 ,
SSLdir
verify—— 0O 0 + :
verifycrl — — O 0 + :
/ + 0 CRL.
(# ,
OpenSSL 0.9.7b)
useSSL
+ + -0 0]
/ SSLkey, SSLcert
SSLdir + ,
SSLkey 0 +
SSlcert 0 0
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SSLdir 0

0
+ -0 .
https.
10.4. & X-Com?
X-Cont 0
0 , 0 CA CRL
, 0 c_rehash.pl.
-0
0] :
--key-file 0 +
--cert-file 0 0 :
--ca-path 0
0
+ -0 ,  URL X-Conf
https http.
-0
perl -T client.pl -s http://localhost:65002/
-0 0] :
perl -T client.pl -s https://localhost:65002/ --ca- path /home/user/certs/trusted
-0 0
perl -T clilent.pl -s https://localhost;:65002/ --ca- path /home/user/certs/trusted
--key-file /Thome/user/clientkey.pem --cert-file /ho me/user/clientcert.pem
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