Gedae Cell Broadband Engine BSP

The Gedae BSP for the Cell Broadband Engine is available to run in the following configurations

1. The Gedae Development Environment running directly on a Playstation 3, CAB, or Cell Blade Server with Fedora Core 6 and Cell SDK 2.1 installed

2. The Gedae Development Environment running directly on a Playstation 3, CAB, or Cell Blade Server with Fedora Core 7 and Cell SDK 3.0 installed

3. The Gedae Development Environment running on a X86 Processor with Fedora Core 6 and Cell SDK 2.1 controlling either a Playstation, CAB or a Cell Blade Server
4. The Gedae Development Environment running on a X86 Processor with Fedora Core 7 and Cell SDK 3.0 controlling either a Playstation, CAB or a Cell Blade Server

The first two configurations run the Gedae development environment as well as the generated executables on a Playstation 3 (PS3) processor.   The PS3 architecture allows the user to map applications to the development host (PPU) and to 6 target processors (SPUs).  The 6 SPUs each have 256kbytes of memory and have 25.6 GFlops of compute power.  The SPUs can communicate with each other and to the 256Mbyte system memory through a 6 x 25.6 Gbyte/sec ring bus.  The bandwidth to system memory is 25.6 Gigabyte per second and is a shared by all the SPUs.
The X86 configuration has the advantage that the development host is a standard PC with more memory to be used by the development environment.  The Cell blade server also has more system memory and 16 SPU processors providing an aggregate of 16*25.6 = 410 GFlops per blade server.
To setup any Cell system, you must integrate the Cell support libraries into the Gedae executable and setup the embedded configuration files to define the hardware setup.  This process is automated by the gedaeuser script; alternatively, the following instructions can be followed to setup the system manually.
Getting Started Running Gedae on a Cell without a X86 Development Host
Users can install and test Gedae on a Playstation 3 (or other Cell product) as described in the following three sections.  Alternatively the user can buy a Playstation 3 from Gedae, Inc. with Gedae, Linux, and the Cell SDK already installed.  To achieve maximum performance it is recommended that the user install the Mercury SAL library and install the spu_sal BSP and map partitions to that BSP rather that the spu BSP.
Installation

1. Load Linux onto PS3 (Appendix A)
2. Load Cell SDK onto PS3 (Appendix B)
3. (Optional) Load Mercury SAL library onto PS3  (Appendix C)

4. (Optional) Setup Huge TLB Page support (Appendix D)

5. Download linuxppc development environment from Gedae, Inc.
6. Install the linuxppc development environment for Fedora 6 or 7
7. Install spu and/or spu_sal BSPs, go to the directory above the one that holds Gedae executable and install the BSP libraries
cd <user_directory>

perl $GEDAE/tools/initEMB linuxppc spu

perl $GEDAE/tools/initEMB linuxppc spu_sal
cd linuxppc

perl makeGEDAE
Setting up the Embedded Configuration File

Copy the sample PS3 embedded configuration from the system FGlibraries to your user FGlibraries.  To do this, from the directory from which you run Gedae copy the file:

cp $GEDAE/FGlibraries/emb_config_files/embedded_config_test_ps3 FGlibraries/emb_config_files/embedded_config_default
This configuration file sets up logical processors 100...105 to use the spu BSP and logical processors 120...125 to use the spu_sal BSP.    Typically the user will choose to use the spu_sal BSP if the Mercury SAL libraries have been installed, although these libraries are not required and the sample embedded configuration can be used regardless of whether SAL is available.

If you are using a CAB board and running the development environment directly on the CAB, instead 

cp $GEDAE/FGlibraries/emb_config_files/embedded_config_test_cab_nodevhost FGlibraries/emb_config_files/embedded_config_default

If you are using a Cell Blade Server, instead 

cp $GEDAE/FGlibraries/emb_config_files/embedded_config_test_blade_nodevhost FGlibraries/emb_config_files/embedded_config_default
Testing the Installation

To test the installation without Mercury SAL libraries run the following commands:
gedae -file examples/tiles/conv/run_par_conv_6procs -gr playstation -tr -ban -r
gedae -file examples/tiles/mmult/run_mmult -gr playstation -tr -ban –r

gedae -file examples/tiles/zsar/run_zsar –consts procs4 -pa playstation -gr playstation -tr -ban -r

To test with SAL, run

gedae -file examples/tiles/conv/time_par_conv_6procs -gr playstation_sal -tr -r -ban
gedae -file examples/tiles/mmult/time_mmult -gr playstation_sal -tr -r –ban 

gedae -file examples/tiles/zsar/time_zsar_4procs -pa playstation -gr playstation_sal -tr -r -ban
If the tests run correctly, the run_par_conv_6procs graph will display black and white circles like the following screenshot:
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The run_mmult graph will display a shaded sphere like the following screenshot:
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And the run_zsar graph will display a scrolling image of terrain data.  
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Getting Started running Gedae on an X86 controlling a Blade Server
Installation
1. Load Cell SDK onto X86 Development Host (Appendix B)

2. (Optional) Load Mercury SAL library onto X86 Development Host  (Appendix C)

3. (Optional) Setup Huge TLB Page support (Appendix D)

4. (Optional) Setup the ability to use ssh to auto-login to the blade-server (or PS3) from the X86 (Appendix E).    If this step is not done you will need to type a password when starting remote applications.
5. Download the redhat development environment from Gedae, Inc.
6. Install the redhat development environment for Fedora 6
7. Install spu and/or spu_sal BSPs, go to the directory above the one that holds Gedae executable and install the BSP libraries

cd <user_directory>
perl $GEDAE/tools/initEMB redhat ppu

perl $GEDAE/tools/initEMB redhat spu

perl $GEDAE/tools/initEMB redhat spu_sal
cd redhat

perl makeGEDAE
Setting up the Embedded Configuration Files

From the directory from which you run Gedae copy the X86 development host’s sample embedded configuration file from the system FGlibraries to your user FGlibraries, making it the default configuration by naming it “embedded_config_default”:

cp $GEDAE/FGlibraries/emb_config_files/embedded_config_test_cellbe_devhost FGlibraries/emb_config_files/embedded_config_default

Also copy the sample configuration file for Cell processor (either for a blade, CAB or PS3 target) from the system FGlibraries to your user FGlibraries:
cp $GEDAE/FGlibraries/emb_config_files/embedded_config_test_blade_server FGlibraries/emb_config_files
cp $GEDAE/FGlibraries/emb_config_files/embedded_config_test_ps3_server FGlibraries/emb_config_files
cp $GEDAE/FGlibraries/emb_config_files/embedded_config_test_cab_server FGlibraries/emb_config_files

The new FGlibraries/emb_config_files/embedded_config_default must be edited.  The file before edit is:
Host_Desc: redhat

Processor_Desc: {

  0   local   redhat

 …
 16   local   redhat

 200  <blade_name> ppu_blade -e test_blade_server 

 400  <ps3_name>   ppu_ps3   -e test_ps3_server  

}

Communication_Desc: {

  stream_socket (0..16)

}

Processor_Types: {

  redhat: {

    Type:        eredhat

    Make_Params: "eredhat/runtime_make_info"

    Info:        ""

    Memory_Desc: {}

  }

  ppu_blade: {

    Type:        ppu

    Make_Params: "ppu/runtime_make_info"

    Info:        "-rsh ssh -port <portno> -scp -user <username>"

    Memory_Desc: {

      lp_sysmem 0

    }

  }

  ppu_ps3: {

    Type:        ppu

    Make_Params: "ppu/runtime_make_info"

    Info:        "-rsh ssh -sftp -user <username>"

    Memory_Desc: {}

  }

}

The user must change the following 

1. <blade_name> should be replaced with the name of the cell blade server or with the blade server ip address.    The line containing <blade_name> may be deleted if no blade server is on the network.

2. <ps3_name> should be replace with the name of the ps3 or with the ps3 ip address.  The line with <ps3_name> may be deleted if no Playstation 3 is on the network.

3. If the ssh command does not use the standard port (22) the <portno> variable should be replace with this port number.  Otherwise the –port <portno> should be removed from the Info line.

4. The ppu_blade <username> should be replaced with the user name on the blade.

5. The ppu_ps3 <username> should be replaced with the user name on the ps3.

The embedded_config_test_blade_server configuration file sets up logical processors 100...115 to use the spu BSP and logical processors 120...135 to use the spu_sal BSP.    Typically the user will choose to use the spu_sal BSP if the Mercury SAL libraries have been installed.

The embedded_config_test_ps3_server configuration file sets up logical processors 100...105 to use the spu BSP and logical processors 120...125 to use the spu_sal BSP.    Typically the user will choose to use the spu_sal BSP if the Mercury SAL libraries have been installed.

Testing the Installation
To test the installation without Mercury SAL libraries run the following commands:
gedae -file examples/tiles/zsar/run_zsar -gr blade -consts default -tr -r -ban
gedae -file examples/tiles/mmult/run_mmult -gr blade -tr -r -ban
gedae -file examples/tiles/conv/run_par_conv_6procs -gr blade -tr -r -ban


To test with SAL, run

gedae -file examples/tiles/conv/time_par_conv_8procs -gr blade_sal_lp -tr -r -ban
gedae -file examples/tiles/zsar/time_zsar -gr blade_sal_lp -tr -r -ban
gedae -file examples/tiles/mmult/time_mmult_8procs -gr blade_sal_lp -tr -r –ban

If the tests run correctly, displays will be generated equal to the screenshots in the no-dev-host test procedure above.  Note that for the ZSAR testing and timing graphs, you will need to FTP the fir_out_gedae.bin datafile to the Blade.

cd $GEDAE/FGlibraries/datafiles

ftp <blade_hostname>

cd /opt/gedae/FGlibraries/datafiles

bin

put fir_out_gedae.bin
Cell/B.E. BSP Features
Unmapped memory allocation is used for any stream inputs that are declared with the unmapped modifier.  Unmapped types may only be accessed by primitives using the Unmapped Memory Handling Functions.  Unmapped memory and the unmapped memory handling functions are described in the Gedae 5.3 Release notes.
The Cell BSP provides the following features to handle unmapped memory:

1. Unmapped memory types sysmem and lp_sysmem.  

2. Common mechanism for communicating unmapped streams between processors

3. Full implementation of the unmapped memory handling functions.

The SPU BSP also provides stream and dsa transfer mechanisms for transferring normal data streams (that are not unmapped) between processors. 
Unmapped Memory Types

The Cell’s SPU BSP provides three memory types.  Type “default” is used for all normal allocations out of local cell SPU local store.  The types sysmem and lp_sysmem are unmapped memory types.  Both are memory types allocated out of system memory and can only be accessed via the unmapped to mapped memory transfer functions. The sysmem type is allocated using the calloc function on the PPU and the lp_sysmem type is allocated using the large page allocator.  
To use the new memory types they must first be added to the embedded configuration file for the PPU host.  For example the Processor_Types section declaration of the Cell/BE SPU processor is:

  spu: {

    Type: spu

    Make_Params: "spu/runtime_make_info"

    Info: "-h 8388608 –lph 8388608"

    Memory_Desc: {

      sysmem 0

      lp_sysmem 0

    }

  }

This declaration specifies that the memory type sysmem is available for use.  On the SPU processor sysmem and lp_sysmem are both available for use.  On the SPU BSP both of these are designated as unmapped memory types.  Because multiple types are available the user will be able to select which type is used in the Schedule Info Dialog.   Because it appears first in the list sysmem will be the default.   The Info field also dictates how big to allocate the heaps for both the sysmem memory (-h option) and the lp_sysmem memory (-lph option).  
Using the lp_sysmem type provides more efficient data transfers to and from system memory.  To use the lp_sysmem requires setting up the huge TLB pages as described in Appendix D.
Common Transfer Mechanism

Data transfers between two primitives that use unmapped memory are handled by the common transfer mechanism.  The user does not need to set this transfer type in the Transfer Table since only the common mechanism can be used.  The common mechanism is a shared memory mechanism in which the sending processor and receiving processor share the same unmapped memory buffer.

Known Issues

Gedae Cannot Raise Windows Due to Linux’s Focus Stealing Prevention 
Gedae recommends disabling Linux’s focus stealing prevention.  This Linux feature will prevent already opened windows from being raised to the top by Gedae.  To disable this feature, one must use KDE (Gnome currently does not allow focus stealing prevention to be disabled).  To set KDE as your default environment, execute:

echo “exec startkde” > ~/.xinitrc
After you execute “startx” to start KDE, perform the following change to disable focus stealing prevention.

1. Right click on the title bar of any window to bring up a popup menu.

2. Select “Configure Window Behavior.”  
3. In this dialog, select the “Advanced” tab.

4. Then set “Focus stealing prevention level” to “None.”  
5. Press “OK” or “Apply” to apply the change.
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After applying this change, all future windows will have focus stealing prevention turned off, and Gedae will able to control window behavior normally.
Appendix A: Installing Linux on a Playstation 3

The Linux PPC version was built and tested on Fedora 6 and 7.  

With Fedora 7, users can install Linux on a PS3 without the Add-On disk, however this kernel is not optimal and can make using windowing environments like KDE and Gnome very slow.  Gedae recommends following these directions to build an efficient kernel for Fedora 7:

http://www.ibm.com/developerworks/blogs/page/powerarchitecture?entry=ibomb_ps3_sdk30_fc7
Fedora 6 users may wish to follow these Fedora Core 5 instructions, as they are closer to the Fedora 6 install procedure.  The Fedora Core 5 instructions are available at:


http://linuxps3.net/index.php?option=com_content&task=view&id=33&Itemid=32


Fedora 6 users should use the latest version of the PS3 Add-On disk available here, instead of the link found in the referenced procedure.
http://www.kernel.org/pub/linux/kernel/people/geoff/cell/
On Fedora 7 only, when running a Gedae application on the SPEs, the error

spe_create(): Invalid argument

means that the spufs file system is not mounted correctly.  There is an issue in the default Fedora 7 build which prevents the spufs from mounting.  Make sure the software prerequisites from the Cell SDK 3.0 installation manual have been followed:

http://www-01.ibm.com/chips/techlib/techlib.nsf/techdocs/3D3C5B2932876AEB00257353006C179E/$file/SDK3.0-Installation_Guide.pdf 
Appendix B: Installing the Cell SDK on a Playstation 3 and X86
The Cell SDK is needed to build target executables from Gedae.  Gedae 5.5 supports version 2.1 of the Cell SDK for Fedora Core 6 and version 3.0 for Fedora Core 7.  The Cell SDK can be downloaded from:

http://www.alphaworks.ibm.com/tech/cellsw?open&S_TACT=105AGX16&S_CMP=DWPA
Appendix C: Mercury SAL Library

The spu_sal BSP allows developers to take advantage of Mercury’s optimized implementation of common vector routines on the SPEs.   The Mercury MultiCore Plus SDK can be purchased from Mercury or TerraSoft Solutions at:

http://www.terrasoftsolutions.com/products/mercury/mcf/
Separate versions are available for the Playstation 3 and blade servers.
Appendix D: Setting up Huge TLB Pages on the Cell/B.E.

To use the more efficient lp_sysmem the user must enable huge page allocation on the Cell/B.E.  In Fedora Core 6 and 7 huge TLB page support is not enabled in the default kernel build.  Gedae does not require huge TLB page support to run on the Cell/B.E.; however it can be used if available in the kernel.  To add huge TLB page support to the kernel, follow these instructions for rebuilding the kernel and enabling the feature:

http://www.cellperformance.com/articles/2007/01/howto_huge_tlb_pages_on_ps3_li.html 

Appendix E: Setting up Auto-login using ssh to the Cell/B.E.
1) On both the local and remote host run the following command, using the login on each that you want to use (not necessarily the same).  It will ask you if you want to use a password in addition to the keys, but the key by itself is fine ... just press <enter>.  There are 2 kinds of keys (RSA and DSA).  The commands below use RSA, but if you prefer DSA, substitute "dsa" for "rsa" in all of the commands shown.
     ssh-keygen -t rsa

     <enter>

     <enter>

     <enter>

     This creates an ssh directory of public and private keys in ~/.ssh.
2) On the local host run the following command (if the login name is the same on both

hosts):

     scp ~/.ssh/id_rsa.pub ibm1:.ssh/authorized_keys

     If the user login name is different on the remote machine, use this command instead:

  scp ~/.ssh/id_rsa.pub remoteusername@remotehostname:.ssh/authorized_keys

3) On the remote host run the following command to set up the proper file permissions:

     chmod 600 ~/.ssh/authorized_keys

4) This has set it up so that you can login to the remote host from the local host without a password using one of the following commands:

  ssh remotehostname

  ssh remoteusername@remotehostname

     You can copy files from one machine to the other with the following commands:

    scp localfilename <remoteusername@>remotehostname:remotefilename

  scp <remoteusername@>remotehostname:remotefilename localfilename

Note that we only set up the autologin in one direction ... we still do NOT allow the remote host to automatically login to the local host. If that is desirable, repeat Steps 2 and 3 in the other direction.

Important note: Once you have an "authorized_keys" file on a remote machine and you want to add more local hosts that can auto-login, you need to copy the public key into the "authorized_keys" file via your favorite editor, rather than splatting a new file like you did above. Each key goes on 1 line, so clean up any line-feeds that were added by a cut-and-paste.
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