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Overview

® Grid applications

» Bioinformatics applications,

» Disaster management applications,
» Neuroscience applications,

\ » Atmospheric science and Climate Modeling, ...
_® Users

» Researchers,
» Scientists, .
> Engineers, ...
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Knowledge of Grid com g among users
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Chart illustrating knowledge of Grid cdinputing in the
research community
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Need for an ID

® Command line tools pose difficulties for the users.
® Need to memorize command line options.

¢ Shuttling between an editor and the compiler during
compilation and debugging of an application.

. ® Need for source-level Debugger.
\ ® Need for a Profiler.
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Need for an ID

® Researchers should become grid experts.
»For which they may not be interested.

® Outsource grid applications for execution.
» Which may not be possible due to security reasons.
® Use a single interface with all the tools required for
\ developing an application.
» Ex: Grid IDE
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Introduction to

oW RER B R D l—__‘"
o

. Single convenient environment with various
application development tools.
* Enable users to carry out entire program

development life cycle for the Grid.

\ » Improves the efficiency and productivity of the
developer.
* Narrow the gap between Grid users and Grid

tools providers.
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Features of Grid IDE

"« User friendly

o Developing and enabling applications to exploit
the Grid.

e Supports multiple programming interfaces.
\ o Grid applications will be Globus based,

> No need to know Globus
> No need to write Globus code
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> No need to rewrite legacy code ——
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Features of Gri

choice and within their budget.
o Compiling across different platforms.

o Helps to Develop, Build, Debug, Profile grid
applications.
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Components of Grid IDE__"

J ‘/Proj ect Development and Management

‘/Resource Management 5
‘/J ob Management §
‘/Inbuilt source-level Debugger Z*
‘/Proﬁler E
~.® Accounting g
‘/Help %
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The Supercomputing People

GRI e Development Environment - GIDE (on gridfs)
Build and Run Profiler QE
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File Edit

Resource
Browser
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"o User-friendly — easy to use and handle
® Supports multiple editor windows.

® Options are provided through Menus, Shortcut
Icons, Accelerator and Hot keys.

® Display panel to display Output/ Error/ Grid
\ resources.
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Features of Project Development & Management

" ® Basic File and Project management features -
Adding / Remove any file from the project.

® Concept of Workspace.
® User-defined Library Management Module.

® Inbuilt Editor
» Supports C, C++, Fortran
» Keyword coloring
» Unlimited Undo-Redo, Cut, Copy and Paste

® Automatic Makefile and RSL file generator.
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muliG

#Finclude <stdioh =

vold mult_matrices(int afJ[=2], int L0O[Z], int resultQ[=])
vold print_matrix(int afl[=])

vold mainlwoid)

{
int p[3102] =1 {1, 5, -4, {L 1, -2, {-1, -2, =} &
int g[3105] =1 {&, 3, O {3, 10, 2440, 2, &} &
nt r[Z][=]:

mult_matrices(p, 4, rh
print_matriz=ir)
xfgsdyg
1
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vold mult_matrices(int alj[=], int BO[Z], int result[J[Z])
|

</
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Features of Project Developmen

"o Build/ Execute/ Compile on selected resources.

Build & Run Project - 0] %]
Camplier Name |g|:|: |
Host Marme ":Chennai Linuz Cluster -}

Chennai Linux Cluster
Hyderalbad Linux Cluster

Arguments
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(Hep ) Cpuidarun ) ( cancel )
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Features of Pro

® Display compilation/ execution errors from each
node to the user.

Output | Error/Warnings | Resource |

Ldmulc In function main';

Ldmulc22: error: Txfgsdg’ undeclared (first use in this function)
Ao 22 error: (Each undeclared identifier is reported only once
: AmulcZd 2 error: for each function it appears in.)

\ LAmulc 22 error: ssyntax error before ') token

Ldmulco 14 warning: return type of 'main’ is not Cint'

make: *** [mul.o] Error 1
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Features of Resource Management

"« Displays cluster components details:
» Number of nodes, Head Node
» CPU - speed, vendor, version

» Total and Free Memory available

» Operating system ...
\ ® Dynamic updating of information of resources.

* Advanced Search option to facilitate selection of
resources based on
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» Operating Systems
» Platforms ...
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Features of Reso

Resource Browser

'f: Hide = >

%4 RFesources

= % cheol
_:] Mo, of Modes @ &
j Head node : chedl hardware
|| Platfarm ; 686
| CPU Speed: 2601 MHz
j CPU Yendor . Genuinelntel
| CPU Yersion : 15.4.32
j Free File Svstem size @ Ao a8<
|| Total File System size © 1487
| Total Free MemondRamy: 22
| Total Memory size (RAaMy 200
j Qperating Sywsterm © Linux -

-

2\
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Building and Executing (Serial and Parallel)
applications on local machine and on Grid.

Allows compilation of single file of a project.

Allows user to select multiple CPUs on multiple
nodes for parallel applications.

\__  Job submission made easy with mouse interface.
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MPI Build and Run

Host Mame [Mo. of Processars selected]

Chennai Linux Cluster Mo, of Processars
Hywderabad Linux Cluster [4] |4 |

{ SavE -)

Cammand-line Argument for Execuable {if amad | |

Vanyvo - aAneniuj bunndwo) puo jeuoneN

O Help.. ) O puid&grun ) Close )
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Features of Debugge

e Supports debugging at source level.
® Debugging both serial and parallel applications.

® Supports standard debugging features:
» Single stepping - Step in, Step, out, Step over
» Break at — Function call or Line number

\_ » Run to cursor
> Execute till completion

Vanyvo - aAneniuj bunndwo) puo jeuoneN

» Insert/ Remove breakpoints

» Display value or type of variables .byjpointing the
mouse on the variable...

<
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MG

** multiply two 3X3 matrices,

*E

** lustin, Felb 20, 97
*f

#include <stdioh =

woid mult_matricesi{int all[3], int BO[Z], int resultO[=]1)
wold print_rmatrizfint a[=]%

int mainiwoid)

i
int p[3][3] =4 {1, 3, -4, 41, 1, -2} {-1, -2, 5} &
int q[31[3] = { {8, 3, 0} {3, 10, 2}, {0, 2, 6} }|
int r[21[=2];

4

| Dutput | ErrorfWarnings | Resource |
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Brealkpoint 1, main O ar frmal.cls

O0/horme fdagoy f/SIDE fMatriz _MUL fmul.co 15207 beg 0xE042 385
ZIDE]

O0/horme fdagoy f/GIDE Matriz _MUL frmul .o 16257 heg 0xE042 350
IZIDE)
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5 GRID Integrated Development Environment - GIDE.
File Edit Build and Run FProfiler Debug View Help

PR eREBS= B AR
eeaqalPmi =Gl a2l B

[ _wrorkspace Wiew | SIIiEK
| Project View T R s -
= # Matrix_MUL§ =* Justin, Feb 20, 97 L
2 # source Fill |
ke Num Type  Disp Enb Address  What .
| Header F #include <stdio.h> 1 breakpoint  keepy Ox0S048Z89 in main at .. fmu

) ) ) ) i 2 breakpoint  keepy O0x0B048Zadin main at . mu
wioid mult_matricesiint al3], int LOLZ], int result]

wold print_matrix(int a[3]%

int mainiwoid)

{

Y e pBIE] =40 13 =45 AL L =2 =1 =2 51 3
‘ int q[3][3] =1 {5, 3, 0} {3, 10, 2,40, 2, &} X
int r[31[2];

al @ ~ mult_matrices(p, g, r}
[+ € T v EX
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| Dutput | ErrarfWarnings | Resource | e

(ZIDE)

Mum Tvpe Dizp Enb Address What

1 brealkpoint keep v OEOZE04232D in main at . frmul.cils
breakpoint already hit 1 time

2 breakpoint keep v OrOEQ4AEIad in rmain at L fmul.eils et

(ZIDE)

"':- Enable ) ": Disable ) ": Delete ) "':- Cloze

&/
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Features of Deb:

¥ L ocal debu gging support for serial applications.

* Debugging of each process on each node for
parallel applications.
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Features of ProficE T mmm—

"« Depicts time consumed by different functions or
subroutines of the application graphically.

e Information about the total time spent 1n the
execution of application.

‘ » Useful 1n 1identifying the parts of the program
\ which needs modification for achieving better
performance.
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Features of Online

~« Help button provides information about various
screen of Grid IDE.

* Provides Context sensitive help.
» Supports indexed help for faster access.
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Features of Onli

_1=] x|
4
Contents y Description
The GIDE Features of GIDE & =
= GIDE Halp g':
B Introduction 1. It provides a complete user friendly S
crid IDE environment for any applications such as C, L
Features of GIDEl C++, Java, Fortran and MPL g)
B User Interface of GIDE . . . o
5 M St 4 Sh cut | 2. It provides an Editor that gives standard o
enu iptions and short=iutlcons editing features like auto indentation, g
FILE - Menu option/ TOO'b?r keyword coloring, unlimited undo, redo, 3
BUILE and RLMN - Menu Optlon Cut’ Copv, pastE, Ssave etc_ E
PROFILER - Menu optionf Toolbar 5
_ . . . Q@
DEEUG - Menu option) Toolbar 3. It has an in-built makefile generator =
CRID - Menu option which takes care of all the dependencies ?,,
WVIEW — Menu option ammong the various files or programs of the g:
b HELP - Menu option project. Thus the user need notworry about | S
' Tree Panel the dependencies of the various programs. .
_ It also has the facility to Build and Execute (@)
Yiew Port . . >
_ the applications.
Cutputf Errorf Resource Display Area g
Project Management 4. It has an inbuilt source lewvel Debugger JU>
BEuilding and Executing the application and Parallel Debugger.
Profiler
Cebugger 5. It provides a profile visualization tool for =
Search | 'f: Mext ) 'f: Close )
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Conciusion T —
Grid IDE ...

 Provides standard environment across the
GARUDA Grid.

* Enable users to carry out entire program
development life cycle on the Grid.

» Single mnterface supporting —

» Basic Program Development Tools — Editor, Compiler;
» Program Analysis Tools — Debugger, Profiler.

 Increases efficiency and product1v~1ty of the
developer.
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