








FIGURE 5.5: Resource Registry Portlet

credential expires every time the user logs out of the portal but the my-proxy credential remains
active for seven days by default. This credential is used by other GridPortlets such as the job

submission portlet and file transfer portlet.

Credentlal Manager Portlet

(List Credentials ) (New Credential )

The following credentials can be retrieved from gridhub.cct.Isu.edu.

ccr /O=Louisiana State University/OU=CCT/OU=ca.cct.Isu.edu/OU=cct.Isu.edu/CN=Prathyusha Akunuri Active 2 hours 14 minutes 59 seconds ( Deactivate )

FIGURE 5.6: Grid Credentials Portlet

The Grid File Browser portlet changes its view depending on the VO to which the user belongs.
This is a very useful portlet as it provides a easy GUI for transferring files across grid. This portlet
allows the HPC user to move files from CCT Grid to LONI and vice-versa. This portlet allows
the user to browse through the files on any grid resource, copy, move, delete, upload, download,
view files and directories or make a new directory. Also this portlet provides a list of all the file
management activities that are carried by user on the grid. Figures 5.7 shows exclusive CCT and

LONI views whereas Figure 5.8 shows the view for a HPC user.
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[Task Type |Task status | Date submitted
30 20,2007 10:26:05 AM 31 20, 2007 10:20:06 AM

,,,,,,,, Ao

FIGURE 5.7: (i) Grid File Browser Portlet - CCT (ii) Grid File Browser Portlet - LONI

? File Browser Portlet 20

ile Browser 1 ile Browser 2

<Select Resource> (<< s

<Select Resource> (=<
LONI Bluedawg oo I LONI Bluedawg
LONI Ducky I LONI Ducky

LONI zeke LONI zeke

LONI neptune LONI neptune

LONI lacumba LONI lacumba

CCT Nemeaux CCT Nemeaux

CCT Pelican CCT Pelican

CCT Santaka CCT Santaka

LONI CCT HPC Portal LONI CCT HPC Portal

L [ ftems __________|TaskType [TaskStatus | DateSubmitted | _DpateEnded |

ct.Isu i/mpi_prog Grid Ftp Copy Completed  Jul 20, 2007 10:29:05 AM Jul 20, 2007 10:29:06 AM

FIGURE 5.8: Grid File Browser Portlet - HPC

The most important portlet in GridPortlets is the job submission portlet. This portlet changes
its view depending on the user’s VO. This allows users to submit their jobs via a GUI rather than
using a complicated command line interface. This portlet provides a complete list of jobs that have
been submitted by the user in the past. It allows the user to submit a previous job while changing
variables such as number of CPUs required, memory required and choosing from the available

queues and schedulers, etc. The three views of this portlet are shown in Figures 5.9 and 5.10.

FIGURE 5.9: (i) Job Management Portlet - CCT (i1) Job Management Portlet - LONI
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Job Submission Portiet oo

able to detect the job schedulers and job queues on bluedawg.loni.org . Leave the job scheduler and job queue field values set to their
ch values you would like to specify.

Number Of CPUs

Minimum Memory

FIGURE 5.10: Job Management Portlet - HPC

5.2.5 Allocations Portlet

This is a JSR-168 complaint portlet developed to access allocation information from the Gold
database. It gives users their allocation information such as the project name, allocation deposited,
balance available, start date and the end date of the allocation. If a user does not have any active
allocations, the portlet displays a link to request allocations for the appropriate VO. This portlet
has three different views depending the user class. The three views are as shown in Figures 5.11

and 5.12.

Allocation Portlet

Allocation Portlet
CCT Allocations LONI Allocations

cct_scoop 10000.0 5811.312222222222|(4/1/07 12:00 AM||4/1/08 12:00 AM loni_scoopstart|25000.0 24753.726666666666/|4/1/07 12:00 AM||4/1/08 12:00 AM,

FIGURE 5.11: (i) Allocation Portlet - CCT (ii) Allocation Portlet - LONI

Allocation Portlet
LONI Allocations
[ Project Name [Allocation Deposited | Balance | StartDate
lloni_scoopstart|[25000.0 |24753.726666666666)|4/1/07 12:00 AM [4/1/08 12:00 AM|
CCT Allocations
[Project Name [Allocation Deposited| ~ Balance | StartDate
lcct_scoop  [[10000.0 |5811.312222222222||4/1/07 12:00 AM|[4/1/08 12:00 AM|

FIGURE 5.12: Allocation Portlet - HPC
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5.2.6 MRTG Portlet

This is a GridSphere portlet that interfaces with LONI MRTG interface to display the traffic across
all LONI routers. This portlet is exclusively developed for LONI and is accessed only by LONI
users; CCT users do not see it. This portlet has two drop down menus as shown in Figure 5.13, one
to select one of the six LONI partner schools and the second to choose the interface from LONI to
one of the routers belonging to that particular school. It displays daily, weekly, monthly and annual
network statistics of incoming and outgoing traffic of that router. This is a very useful portlet for
users to determine the network conditions and predict the best time to carry out tasks that require

high bandwidth.

MrtgPortletGs 20

Select 5+ [LONItoPBRC  +) (Go)

Daily Traffic Statistics (5 minute average)

12.0 M

=

g l

3 9.0 1 ﬂ ﬂ]
6.0 M ;

. i I AR

8 S0M W a St

@ vy A, A ./’l\,,a\J : i ik
10 8 6 4 2 0 22 20 18 16 14 12 10 8 6 4 2

Weekly Traffic Statistics (30 minute average)

o |
l . M l&\ rmj\

|
TURTNR AN,

Bits per Second

2.6 M ‘{“T\‘
A UNBIMRTANY

0.0 M

Mon Sun Sat Fri Thu Wed Tue Mon

Monthly Traffic Statistics (2 hour average)

E 9.0 1 Hj 1 - A
e o e b
LB W 1 0 4 o R A e

Yearly Traffic Statistics (1 day average)

44.0 M

33.0 M

22.0 M

11.0 M

Bits per Second

ALYVNACN A i i g
Jul Jun May Apr Mar Feb Jan Dec MNov Oct Sep Aug Jul

0.0 M

FIGURE 5.13: LONI MRTG Portlet
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5.2.7 RancidConfig Portlet

This is custom JSR-168 complaint portlet developed exclusively for LONI network administrators.
This is a private portlet that can be viewed only by a specific group, the network administrators.
This portlet allows the users to choose one of the routers and view the configuration of that router.
It also allows users to download the configuration to the local machine. Work is in progress to add
search and compare functions to the existing portlet. Router configurations are backed up using
CVS every night. It is proposed to implement CVS browser functionality into this portlet so that

the administrators have access to all the versions of the router configurations. The current state of

the portlet is shown in Figure 5.14.

RanckdConfig Portlet oo

File Viewer
IRANCID-CONTENT-TYPE: cisco

IChassis type: WS-C6509-E - a WS-C6509-E router
000, SR71000 CPU at 600Mhz, impl 0x504, Rev 1.2, 512KB L2 Cache

983008K/65536K
1917

ash 65536K

s type: WS-C6509-E, Catalyst 6500 9-slot backplane

alyst Chassis S/N: SMG0928N760

ICatalyst Chassis assembly: 73-9221-04, rev AD, ver 1.2
w ID: SMGO928N760

HImage: Compiled: Fri 08-Dec-06 12:51 by ccai
1Image: sup-bootflash:s72033-pk9sv-mz.122-18.SXD7b.bin

IROM Bootstrap: Version 12.2(17r)S2, RELEASE SOFTWARE (fc1)
1BOOTLDR: Version 12.2(18)SXD7b, RELEASE SOFTWARE (fc1)

View 1BootFlash: BOOT variable = sup-bootflash:,1

Standby has 983008K/65536K bytes of memory.
Standby BOOT variable = sup-bootflash:,1

FIGURE 5.14: LONI RancidConfig Portlet

5.2.8 AboutHPGC Portlet

This is an information portlet deployed on the guest page of the HPGC Portal, as shown in Figure
5.15. This portlet gives a brief description of the HPGC Portal and the partners associated with it.

It is a static portlet developed from one of the out-of-the-box GridSphere template portlets.

5.2.9 Weekly News Update Portlet
This is a custom JSR-168 compliant portlet developed to display important news and outages as
shown in Figure 5.16. This portlet shows news items from files that are in a specific format.
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AboutHPGC Portlet

High Performance and Grid Computing Portal is a collaborative portal that
combines High Performance Computing Portal at Center for Computation and
Technology and Louisiana Optical Network Initiative Portal. This is an
experimental portal that would combine both CCT and LONI HPC Portals so that a
user would just have one place to access and carry out the grid tasks.

This portal is LDAP enabled and it is designed in such a way that it allows both
CCT and LONI users to access the portal with either of the LDAP credentails. This
portal is based on the concept of virtual organizations. The user can choose a
virtual organization to which a particular set of portlets belong and can carry out
g the grid tasks. Also it allows users to use their current grid certficate to submit
jobs to either of the grids.

This portal provides a unique collaborative portal solution that has not been
developed before. It porvides one web interface to two grid infrasturctures, CCT
and LONI and one HPC Portal for Louisiana State University.

FIGURE 5.15: AboutHPGC Portlet

Every news item has a start date and an expiration date and only currently active news items are
displayed. This portlet displays news items in vertical scrolling motion. High priority news items
gets displayed first in the order. We have developed a PHP interface to add and edit the news

items. !

Bluedawg outage on Thursday, April 5

On Thursday, April 5, 2007, the Bluedawg cluster hosted at
Louisiana Tech will be unavailable for use from 5:00 AM to
2:00 PM due to facility maintenance.

LONI Hosting High Performance Computing Workshop
LONI is offering an introductory workshop on high
performance computing that is open to all LONI users. The
workshop will take place in New Orleans on March 26 and 27.
Additional details can be found here

Southern cluster delivered

The Power5 cluster intended for Southern University was
delivered to its site on Southern's Baton Rouge campus on
Monday, February 26. The installation and configuration of the
cluster is expected to continue through the week with the

nithlicr nneninn nf the cuctem dithbhed "l aCiimbha " erhediilaed

FIGURE 5.16: Weekly News Portlet

1“Short for Hypertext Pre-processor) is a server-side, HTML embedded scripting language used to create dynamic
Web content. PHP scripts can be embedded in HTML code and use similar syntax to the Perl and C programming
languages.” [27]
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6 Conclusions and Future Work
6.1 Advantages of Integrating CCT and LONI HPC Portals

As discussed in Chapter 2, there are many advantages in integrating High Performance Computing
Portals. Through this thesis work, we successfully integrated the CCT HPC and LONI Grid portals.
The users belonging to either or both organizations will have the following advantages in using the
HPGC portal for their grid related tasks.

e Uers of both CCT and LONI HPC will have to access just one portal instead of two separate
portals in order to carry out their grid tasks with an easy to use GUI.

o All the required portlets are available in one place, to let these users carry out their grid tasks
without any effort across both CCT and LONI grid machines.

e Once a user has a CCT or LONI user account, he/she automatically has access to the portal,
since it is LDAP-enabled and supports both CCT and LONI LDAPs. There is no additional
step for requesting a login for portal.

e The GridPortlets in the HPGC portal allow users to copy and move files from CCT HPC ma-
chines to LONI machines. This can save a lot of time for users carrying out their tasks across
both the grids simultaneously. The HPGC Portal also allows users to submit jobs on both the
grids with the same credential that is retrieved in the portal.

e The HPGC portal provides information about the resources, allocations, software installed,
scheduled outages and other useful information about both the grids which avoids browsing

through various web pages on multiple web sites to get this information.
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6.2 Related Work

As part of the research, a survey of other related high performance computing portals, such as

TeraGrid and SURAGrid, has been conducted.

6.2.1 TeraGrid Portal

The TeraGrid Portal (shown in Figure 6.1) was developed using the GridSphere Portal Framework.

It has a combination of out-of-the-box and custom portlets deployed in the portal. The TeraGrid

) TeraGrid Lagin
User Portal ‘welcome, Guest
User

Welcome to the TeraGrid User
Portal Name

Password

About PRemamber my login
i

The TeraGrid User Portal is a Web interface for making TeraGrid sccount

management easier, for getting infarmation about TeraGrid resources,

and far accessing many of the existing TeraGrid services in a single

place.

Forget your passward?

While users may utilize many features of the User Portal withaut lagging
in, suthanticating provides access ta = full set of services availabls on
the TeraGrid. All new users will receive a "New User Form” viz U.5.
postel mail cantzining a User Partzl usernzme znd pessword zlong with
their other TeraGrid system account usernames and passwords.

Feature Spotlight
Remate Visualization
The TersGrid User Portal naw offers interactive visuzlization capabilities

for users needing 1 analyze very large data sets. The new service
enables researchers ta use the remote visuzlization services already

FIGURE 6.1: TeraGrid Portal Login Page [23]

Portal also uses the GPIR Resource browser portlet developed by GridPort to provide the load,
queue, memory and other system related information about all the TeraGrid resources. It has a
custom HPC queue prediction portlet (see Figure 6.2) that helps user predict the wait time on each
of the grid resources based on the number of processors needed for the job to run and approximate
runtime. The Teragrid portal also has portlets like remote visualization, portlet showing user about
his/her accounts on all Teragrid resources,etc. It also has a ticketing system integrated within the
portal that users can use to report problems. It also has an allocation request page displayed in the
portal. Also it provides documentation on portal as well as resource information. The TeraGrid

portal can incorporate some of the portlets in the HPGC portal such as GridPortlets that allow users
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to submit jobs to machines easily. Also the LDAP authentication might be useful to tie in the portal

login to the authentication mechanism of the various TeraGrid sites. The HPGC portal can make

use of the batch queue prediction and the ticketing system portlets that have been integrated into

the TeraGrid portal.

correspon:

System & Queue Information

aINg queue ana il In your Job requirements:

System & Queue Information

vPurdue Lear tgwokg - [

“INCSA Copper batch v Purdue Lear 1g_workq
“NCSA Cobalt standard “INCSA Copper batch
“INCSA Tungsten normal “#NCSA Cobalt standard
7/SDSC DataStar p690 normai32 “INCSA Tungsten normal
7SDSC DataStar p655 normal vISDSC DataStar p690 normal32
v ORNL NSTG dque 7 SDSC DataStar p655 normal
v PSC Bigben batch 7/ ORNL NSTG dque
7PSC Rachel batch v PSC Bigben batch

Y TACC Lonestar normal “PSC Rachel batch

“ UC/ANL TeraGrid Cluster dque 7 TACC Lonestar normal
“NCSA TeraGrid Cluster ~ dave % UC/ANL TeraGrid Cluster daue
vSDSC TeraGrid Cluster ~ daue 7 NCSA TeraGrid Cluster  dque
@IU Big Red MED vISDSC TeraGrid Cluster ~ dque
[ Job Information 21U Big Red VED

# CPUs: [ Job Information
Runtime: Hour(s) ~ # CPUs:

Deadline: Hour(s) ~ Runtime: Hour(s) ~

Quantile:  50% -

Predict Deadiine

Predict Wait Time

[Predictions provided by Network Weather Service

TPredictions pre

Senvica]

ovided by Netviork Weather

The TeraGrid project is funded by the National Science Foundation and includes nine resource providers:
1U, NCAR, NCSA, ORNL, PSC, Purdue, SDSC, TACC and UC/ANL.

FIGURE 6.2: TeraGrid HPC Queu

6.2.2 SuraGrid Portal

e Prediction Portlet [23]

The SURAGtrid Portal is a completely functional Portal with a large user base from different SURA

partners. It was developed using the Grid Portal Framework. The portlets deployed were developed

as part of the GridPort ToolKit.[17] The portal has grid based portlets (see Figure 6.4) such as

' What is SURAgrid?

SURAgrid is a consortium of organizations collaborating and combining
resources to help bring grid technology to the level of seamless, shared
infrastructure. For more information on SURAgrid, click here,

How do I view resources in the SURAgrid Portal?
SURAgrid resources can be viewed without logging into the portal.
Click here to view the Resource Monitor.

What is the SURAgrid Portal?

This portal is the first point of entry to the resources that have been
assembled thus far and will be evolving in response to the needs of the
SURAgrid user community.

How do I log into the SURAgrid Portal?

Use the form to the right to login. Please see documentation for
information on using other features such as registering a user proxy
certificate with your portal legin session,

Welcome to the SURAgrid Portal M T

User
Name
Password
Remember my login
wogin |

Create new account

Forget your password?

FIGURE 6.3: SURAGrid Portal Login Page [25]
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proxy management, resource browser and configuration, job submission and file management,
developed by the GridPort team. Users request a login by filling in a form. Then the SURAGrid
team then verifies the user’s authenticity and creates a login (see Figure 6.3). Complete user
documentation that describes the portal as well as basic information about the SURAGrid resources
are provided as part of the portal. The HPGC portal in it’s current state is more advanced than the
SURAGrid portal and it can provide a number of features that will be useful to SURAGrid portal
users such as LDAP authentication against the SURAGrid LDAP and partner site LDAPs, job
submission and file management from the GridPortlets which are more advanced than the ones
provided with GridPort for example the SURAGrid job submission portlet provides a very simple
form interface which is not very useful for selecting queues etc. The allocation portlet will be

useful once SURAGrid adopts some form of allocation management for the compute resources.

lllll

2 pprmzanEeE o
3 2833255535388
S 5888686 56¢

FIGURE 6.4: SURAGtid Portal after user Logs in [25]
6.2.3 Comparison

Table 6.1 shows the comparison of various features of the SURAGrid and Teragrid portals with
the HPGC portal. This table gives an idea of the few important requirements of an HPGC portal
and how these have been addressed in the various portals. The table shows that the HPGC portal

uses LDAP for user management which appears to be the best solution in terms of scalability and
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convenience for users. The job submission and file management portlets are also the most advanced
in the HPGC portal as they are part of the GridPortlets which have been modified to incorporate
VO-based views. Resource Monitoring in all three portals makes use of the GPIR service. The
HPGC portal GPIR portlet has been modified to display up-time and VO specific resources. The
HPGC and TeraGrid portals also provide allocation portlets that allow users to view the status
of their allocations on the compute resources. The HPGC portal also provides the MRTG and
RancidConfig portlets that allow users to monitor network and router statistics. The NWS portlet
which is part of the TeraGrid portal provides valuable batch queue prediction and is a portlet that

will be incorporated into the HPGC portal in future.

TABLE 6.1: Comparison of HPC Portals

’ H HPGC Portal \ TeraGrid Portal \ SURAGtid Portal ‘
User Management LDAP Custom GridSphere Database
Job Submission GridPortlets(modified) None GridPort
File Management GridPortlets(modified) None File Listing
Resource Monitoring GPIR(modified) and GPIR GPIR(modified)

GridLab Testbed Portlet
Allocation Management || Custom Portlet Custom Portlet | None
Network Monitoring Rancid and MRTG Portlets | None None
Batch Queue Prediction | Work in Planning(NWS) NWS None

6.3 Other Related Solutions

As part of the thesis work, research was conducted to investigate other solutions that provide user
and certificate management such as PURSE[28]. It was decided to use LDAP as the solution
because the current functionality provided by PURSE is limited by the fact that the MyProxy
server can only store one certificate per user. This limits the ability to identify users that belong to
multiple VOs. Since the HPGC portal uses LDAP for authentication and it is possible to bind to

multiple LDAP servers, it becomes easy to identify users belonging to multiple VOs.
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6.4 Conclusion
As part of this thesis work, we have successfully developed the HPGC portal that will help the
LSU grid community in carrying out their grid tasks more efficiently using this GUI-based easy-
to-use portal. The VO-based implementation of the portal views is a unique solution that can be
scaled to add more VOs without much effort. This can be a starting point for major collaborations.
Three major challenges were overcome and solutions were developed that can be used to provide
VO-based services to portal users.

The integration of multiple HPC Portals not only helps bring together grid communities but it is
also cost effective in terms of hardware and maintenance. It helps the developers and administrators

of the portal to concentrate on a single infrastructure and make it more reliable and highly available.

6.5 Future Work

The HPGC portal was designed to integrate the CCT and LONI VOs. Hence some of the code in
the HPGC portal uses the CCT and LONI elements such as the LDAP servers, DNs etc. Although
the code has been written such that these are easy to modify, future work might be to put these con-
figuration parameters into XML files that the portal can read and thus make it easier to change the
configuration without having to recompiling the source. Also certain changes may be considered
to the GridSphere core so as to be able to provide better support for handling VOs such modifying
the User object to include VOs and also the resource registry. Integrating notification mechanism
in GPIR browser portlet to send out SMS, email or instant message as per user’s preference to no-
tify availability of large number of processors, change in the load, etc. Another important change
would be to add a VO field to the User object, so that we would not need to use the organization to

determine the VO. This will give the users flexibility to be in multiple VOs and VOs will be able
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to represent application and project groups such as LONI, CCT, LSU, HPC, SCOOP, UCoMS etc.

Some additional features can be added to the HPGC portal that would be helpful to the users
such as integrating a ticketing system with the portal can be very useful, as users would not need
to go to a different website to report the problems and also will be able to view all their tickets
and statuses in one place. It is suggested that GridSphere implements the LDAP module that is
developed as part of this thesis work. This makes it easy for future upgrades to the HPGC portal
and other portals that utilized these features. As part of this work we also realized that having roles
associated with portlets allows better access control than having roles associated with groups.

Hence adding this feature will make GridSphere better suited for a VO-based portal solution.
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