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1 Preface

The goals of this practice are

· to get familiar with the installation of P-GRADE environment 

· to introduce the major phases of parallel program development

· to develop new applications, which can be executed on the EGEE infrastructure.
2 Installation of P-GRADE
2.1 Registration & download

1. Please visit the following site: http://www.lpds.sztaki.hu/pgrade
2. Click on the large figure and select the download item from the menu. 

3. Fill the form with your contact information.

4. Check your mailbox, and follow the instruction you get by email.

5. Download the install package into your home directory.

2.2 Installation

1. Use tar program to unpack the install package into your home directory:
tar zxvf P-GRADE_8.4.2eval.tar.gz
2. Start pgrade-install script, and follow the instruction.
./pgrade-install
3. Please refer Scenario 2/a during the installation, if you are interested in the details: http://www.lpds.sztaki.hu/~smith/pgrade-install-guide/install.html
Configuration:
Desktop: P-GRADE GUI
 


Dedicated cluster: P-GRADE RS
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In order to install properly, please follow the way of installation as described below. The following example uses “n3” as the GUI node and “speci5” as the user name. Please, replace these values corresponding to your actual machine and username. The answers you must enter are highlighted as bold and underlined characters.
./pgrade_install

<scroll down the END-USER license agreement>

This procedure will install P-GRADE according to your answers.

Please confirm that you have read and accept the above license (y/n) y
Step 1: Checking installation package

/home/speci5/EGEE/pgrade.tar.gz:  OK

Step 2: Select installation directory

Enter a directory to install into [/home/speci5/P-GRADE]: <enter>
Step 3: Installing P-GRADE in directory "/home/speci5/P-GRADE"

Step 4: Generating startup script

Step 5: Configuring localhost as an interactive resource

Creating new resource profile "localhost.resource"

Is n3 the frontend of a cluster? (y/n) n

Checking P-GRADE Runtime. Please wait.

Detecting resource features. This may take a while. Please wait.

C compiler on n3 [/usr/bin/gcc]: <enter>
Do you want to configure PVM? (y/n) n
Do you want to configure MPI? (y/n) n
Do you want to configure MPICH-G2? (y/n) n
Preferred WWW browser [mozilla]: <enter>
Condor(r) is a local job manager used on non-dedicated clusters. Using Condor P-GRADE can migrate applications inside a cluster, or between clusters. It must installed in Configuration 3 and 4 (please refer User's Guide, Section 3).

Do you want to configure Condor? (y/n) n
Globus is the Grid manager system used by P-GRADE. With Globus configured, you can submit your Grapnel applications to the Grid. It is required for Configurations 5, 6 and 7 (please refer User's Guide, Section 3).

Do you want to configure Globus? (y/n) n
Mercury Monitor is a grid monitoring infrastructure that is used by P-GRADE to monitor applications running on non-dedicated clusters and Globus resources. Mercury is required for monitoring in such configurations.

Checking Mercury Monitor

Is Mercury installed on n3? (y/n) n
Using included Mercury client instead.

Setting up P-GRADE Runtime on n3. Please wait.

Resource profile "localhost.resource" successfully created.

Testing installation. Please wait.

Reading resources file: /home/speci5/P-GRADE/config/resources

Trying to contact resource localhost ...  OK! (1 hosts), features: CHKPT 

Remote home: /home/speci5
Reading Globus resources file: 0 resource(s) defined.

P-GRADE is successfully installed.

To start invoke: "/home/speci5/P-GRADE/pgrade"

To add or modify resources run: "/home/speci5/P-GRADE/bin/resmgr"

Do you want to configure resources now? (y/n) y
1) Add or change interactive  6) Add Globus

2) Delete interactive         7) Delete Globus

3) List interactive           8) List Globus

4) Disable interactive        9) Quit

5) Enable interactive

Operation: 1
Resource profile name (? to list): n40
Creating new resource profile "n40.resource"

Description [n40]: <enter>
Hostname []: n40.hpcc.sztaki.hu
1) local

2) rsh

3) ssh

Select an access method: 3
Trying to ssh to n40.hpcc.sztaki.hu as user speci5
Is n40.hpcc.sztaki.hu the frontend of a cluster? (y/n) y
For the next question, please choose randomly some (3 or 4) nodes from the following list: n5 n6 n7 n8 n9 n10 n11 n12 n13 n14 n15
Enter node names (! to enter command): n10 n11 n12
Checking P-GRADE Runtime. Please wait.

1) rsh

2) ssh

Select a way used to reach cluster nodes from n40.hpcc.sztaki.hu: 2
Detecting resource features. This may take a while. Please wait.

C compiler on n40.hpcc.sztaki.hu [/usr/bin/gcc]: <enter>
Do you want to configure PVM? (y/n) y
Checking PVM

Is PVM installed on n40.hpcc.sztaki.hu? (y/n) y
Enter PVM location []: /home/pvm3
Found PVM in /home/pvm3. Use it? (y/n) y
Do you want to configure MPI? (y/n) y
Checking MPI

Is MPI installed on n40.hpcc.sztaki.hu? (y/n) y
Enter MPI location []: /home/mpich-1.2.6
WARNING: can not ssh to localhost without password

/home/speci5/P-GRADE-GUI/bin/mpi-test.sh: line 540:  3249 Terminated

 $MPICH_ROOT/bin/mpirun -np $NP $HBIN >$REALHOSTS 2>/dev/null

Found MPI in /home/mpich-1.2.6. Use it? (y/n) y
Do you want to configure MPICH-G2? (y/n) n
Condor(r) is a local job manager used on non-dedicated clusters.

Using Condor P-GRADE can migrate applications inside a cluster, or between

clusters. It must installed in Configuration 3 and 4 (please refer User's

Guide, Section 3).

Do you want to configure Condor? (y/n) n
Globus is the Grid manager system used by P-GRADE. With Globus configured, you can submit your Grapnel applications to the Grid. It is required for Configurations 5, 6 and 7 (please refer User's Guide, Section 3).

Do you want to configure Globus? (y/n) n
Setting up P-GRADE Runtime on n40.hpcc.sztaki.hu. Please wait.

GDB is the GNU Project debugger. P-GRADE debugger, DIWIDE (please refer 
User's Guide, Section 8) is using it as a base debugger for its infrastructure. 

Without gdb, debugging feature will be disabled in P-GRADE. This step is to find 

and test gdb.

Checking gdb

WARNING: Suspicious version of GDB!

An error appeared when loading a precompiled test application:

Interpreter `mi0' unrecognized

Make sure your gdb is working correctly!

Found gdb in /usr/bin/gdb. Use it? (y/n) y
Resource profile "n40.resource" successfully created.

1) Add or change interactive  6) Add Globus

2) Delete interactive         7) Delete Globus

3) List interactive           8) List Globus

4) Disable interactive        9) Quit

5) Enable interactive

Operation: 9
… and this is the end of the installation.

3 Demo Applications

To start P-GRADE, please execute: /home/speci5/P-GRADE/pgrade
The examples are located in: /home/speci5/P-GRADE/examples
(Do not forget to use your own username instead of “speci5”!)
IMPORTANT: if you have any problem during the usage of P-GRADE, please ask your trainer or check the manual, located at:
http://www.lpds.sztaki.hu/~smith/pgrade-manual/manual.html
3.1 Execution of demo applications

For testing the run-time system please load and execute the application “Pi”:
1. Main window/File/Open

2. Main window/Application/Settings
(PVM, interactive, monitor off, checkpoint off)
3. Main window/Compile/Build
4. Main window/Execute/Run

In the console window, you should get the statistics of 3 processes, telling how many packages they have consumed during its work.
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For testing of performance visualization please load and execute the application “Prime_pipe”:

1. Main window/File/Open

2. Main window/Application/Settings
(PVM, interactive, monitor on, checkpoint off)
3. Main window/Compile/Build
4. Main window/Visualize/Prove

5. Main window/Execute/Run

You should get a long list of numbers in the console window.
6. In Prove window, you can zoom in and out. First, select an area to zoom in by pushing the middle-mouse-button and drawing a rectangular. When you release the mouse button, it automatically zooms in. To zoom out, simply click on the drawing area with the right-mouse-button. 
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For testing of debugger please load and execute the Buffer application:

1. Main window/File/Open

2. Main window/Application/Settings
(PVM, interactive, monitor off, checkpoint off)
3. Main window/Compile/Build
4. Main window/Debug/Start
5. Open the buffer process, by double-clicking the orange icon labeled ‘buffer’.

6. Put some breakpoints by single-clicking with the middle-mouse-button on each yellow icon (4 pieces). Red exclamation mark should appear next to the icon on the right side on successful breakpoint placement.
7. Main window/Debug/Run

8. Graphical step-by-step execution (Process window/”Step” button)
9. Open a Watch window (Process window/”Info” button)
10. Put some variables (like: “i”, or “buf”) to inspect the actual values of them
11. Graphical step-by-step execution (press Process window/”Step” button several times)
12. Main window/Debug/Finish
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3.2 Modification of demo applications

For testing built-in communication templates, please load the application named “Pi-farm”:

1. Main window/File/Open

2. In application window open the ‘Slaves’ template
(by double clicking on the orange icon)
3. In window labeled ‘Template:Slaves’ select Edit/Template attributes menu
4. Set the number of ‘Slave’ process to 3

5. Main window/Application/Settings
(PVM, interactive, monitor off, checkpoint off)
6. Main window/Compile/Build

7. Main window/Execute/Run

In the console window, you should get the statistics of 3 processes, telling how many packages they have consumed during the work and of course the result of the calculated value of PI.
4 Development of new applications

Now, let us try to create our own application!

The next section shows you how to develop an application, by giving the details of two simple examples. To start developing a new application, please choose Main window/File/New menu to initialize a clean Application window.
4.1 APPLICATION: Hello World!

The application contains two processes. The sender sends a string to the receiver, which prints it to the console. This example illustrates the simplest communication and the console usage. The next steps detail the editing phase of the development process in the application window.
4.1.1 Step 1
Create two processes by simple clicking the 1st button of the toolbar in the application window, and place the process on the canvas. Set the names of processes to ‘sender’ and ‘receiver’.
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4.1.2 Step 2
After the creation of two processes (orange boxes), add an output (small grey box) port to the sender process and an input (small green box). To add port, please select a process and click on the 4th button on the toolbar. In the popup dialog set ‘char[100]’ for the protocol, which means a 100-character-long vector is going to be sent through this communication channel.
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4.1.3 Step 3
Connect the output port of the sender process to the input port of the receiver process. It can be done with the middle mouse button. Move the mouse pointer above the source (output of sender) port, push the middle mouse button and, while keeping it pushed, move the mouse pointer above the target (input of receiver) port and release it. Now, the ports become connected, and a blue arrow should appear between them.

4.1.4 Step 4
Define the inner flow-graph of the ‘sender’ process. Go into the sender process by double-clicking the sender process (orange) icon.
First, add a variable into the ‘Global’ section of the process. In this section the user can define his/her variables. Add ‘char mymessage[100];’ to store some text later.
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4.1.5 Step 5
Now, add a sequential code container with label ‘init’ as a first block. First, select a vertical line in the graph then push the left most icon on the toolbar in the process window.
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Select the inserted yellow icon and insert the C code in the text editor in the bottom. Whenever an icon is selected in the graph, the corresponding textual information is displayed in the bottom. In this example, insert the following simple code:

strcpy(mymessage,”Hello EGEE World!”);

grp_printf(“This message will be sent: %s\n”, mymessage);

4.1.6 Step 6
Insert an output communication action icon. Select, the vertical line under the ‘init’ sequential icon and push the 5th icon on the upper toolbar. It will insert a ‘grey’ icon. Select it, then click on the ‘0’ port icon on the vertical toolbar on the left-side. Now the port is attached to the communication action, which means the communication will be executed through that port (which leads to the receiver process as we defined it on the application level).
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Finally, define a variable in the bottom editor right to the ‘Data:’ label. Here you can define which variable you would like to send the content of. Now, put ‘mymessage’ variable name.

4.1.7 Step 7
Define the internals of the receiver process. Push the ‘view’ button in the process window and select the ‘receiver’ label in the popup menu to switch to the other process. Add the ‘char received_message[100];’ variable into the ‘Global’ section.
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4.1.8 Step 8
Insert an input communication action icon, first. Select the vertical line and push the 4th icon on the upper toolbar. It will insert a ‘green’ icon. Select it, then click on the ‘0’ port icon on the vertical toolbar on the left-side. Now the port is attached to the communication action, which means the communication will be executed through that port (which comes from the sender process as we defined it on the application level)
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Finally, define a variable in the bottom editor right to the ‘Data:’ label. Here you can define in which variable you would like to put the incoming data. Now, put ‘received_message’ variable name.

4.1.9 Step 9
Now, add a sequential code container with label ‘print’ as a second block. First, select a vertical line under the input communication action icon in the graph then push the left most icon on the toolbar in the process window.
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Select the inserted yellow icon and type the C code in the text editor in the bottom. In this example, insert the following simple code:

grp_printf(“This message has arrived: %s\n”, received_message);

4.1.10 Step 10
Now, the edition phase of the development is ready. Please, save the application, compile and execute it. The console should show the following text:
This message will be sent: Hello EGEE World!

This message has arrived: Hello EGEE World!

HINT: You can also switch on the monitoring facility, and check what has happened between the processes in the background.

4.2 APPLICATION: Hello World2!

Now, get familiar with file handling! The next example will take the previous one as a basis and will give some additional solution to it. Basically, file reading and writing will be inserted.

4.2.1 Step 1
Please, edit the process named ‘sender’. First, add the necessary variable in ‘Global’:

  FILE *fin;

4.2.2 Step 2
Here is the code for reading the first line of a file. Please, replace the current code stored in the icon ‘init’ with the following code:

  fin=fopen("input.txt","r");

  if (fin==NULL) {

          grp_printf("\nNo file!\n");

          grp_exit(1);

  }

  fgets(mymessage, sizeof(mymessage), fin);

  fclose(fin);

4.2.3 Step 3
Please, edit the process named ‘receiver’. Add the necessary variable in ‘Global’:

  FILE *fout;
4.2.4 Step 4
Please, edit the process named ‘receiver’. Concatenate the following code to the text in the sequential code container labeled ‘print’:
  fout=fopen("output.txt","w");

  if (fout==NULL) {

          grp_printf("\nNo file!\n");

          grp_exit(1);

  }

  fputs(received_message, fout);

  fclose(fout);
4.2.5 Step 5
Now, define the input and output files for the P-GRADE runtime system. 
First, create a file in your home directory with your favorite text editor with the name “input.txt”. Type in the file “Hello EGEE World, again!” and save it.

Select Main window/File/’Define I/O files’ menu. In the dialog window you can define the necessary files for the application; one input file and one output file.  For this, use the “Add File” button, and the file selection dialog window. Select the file type, keep empty the field “abstract filename” and do not turn on the “GRP_OPEN” radio button.
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Finally, build and execute the application.
5 Optional tasks

5.1 Option 1: Advanced communication possibilities

If you would like to discover the various communication possibilities (group, user-defined, and alternative communication, multi-protocol, etc.) in P-GRADE, you can find examples in the /home/speci5/P-GRADE/tests directory:

alternative-in-farm                pp-multi-protocol

alternative-in-mesh                pp-simple-protocol

alternative-in-multi-prot          scatter-farm

alternative-in-pipe                scatter-mesh

alternative-in-separate-processes  scatter-pipe

alternative-in-slaves              userdef-in-farm-all

alternative-multiport              userdef-in-farm-any

alternative-multiport2             userdef-in-mesh-all

alternative-multiport3             userdef-in-mesh-any

alternative-multiport4             userdef-in-pipe-all

gather-farm                        userdef-in-pipe-any

gather-mesh                        userdef-out-farm-all

gather-pipe                        userdef-out-farm-any

multicast-farm                     userdef-out-mesh-all

multicast-group                    userdef-out-mesh-any

multicast-mixed                    userdef-out-pipe-all

multicast-pipe                     userdef-out-pipe-any

multicast-separate-processes
Their detailed description can be found in Section 12 of User’s Manual:
http://www.lpds.sztaki.hu/~smith/pgrade-manual/manual.html#COMM_EXAMPLES
5.2 Option 2: Execution of P-GRADE applications on LCG-2

If you are interesting in the submission of a P-GRADE program, please set “MPI” in Main Window/Application/Settings, turn of the monitoring, and recompile the application. After the successful compilation, you can find the executable in /home/speci5/.grade-projects/helloworld/LINUX, where the speci5 and the helloworld must be replaced with your username and actual application name, respectively. After that, you can follow the way of MPI job execution introduced during the Monday afternoon hands-on: 
http://www.egee.hu/grid05/download/jobsubmission_handson.doc
Please note that, 

· you have to increase the number of processes by one in the JDL file since P-GRADE generates an additional co-ordinator process as well (which can not be seen by the user), and 

· you have to use two extra arguments “–n –m”, which is necessary if you execute the application without the P-GRADE environment.  
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