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1 Introduction

The Gedae Dy4AV2 BSP supports developing Gedae 4.1 applications on an Nt host processor which can be distributed to multiple Dy4AV2 altivec processors.  
2 System Requirements

Here are the system requirements:
Nt processor with Gedae installed (See Gedae Installation Manual)
Cygwin (provides NT support for rsh command)

Dy4AvII hardware 

Dy4 CHAMPtools Release 1.4

Dy4 StarLink PMC driver Release 2.1 (needed if Starlink is being used)
Dy 4 IPC Library Release 1.2.2

Dy4 IXLibs-AV Release 2.4

Tornado 2.2, VxWorks 5.5
Be sure you follow all of the instructions for installing the Dy4 software components.  For example the Dy4 IPC library requires modifying and rebuilding the VxWorks kernel to properly initialize the IPC library.  Also check the date and size of the library c:\tornado\target\lib\libDY4av2PPC604gnuvx.a.  This library supplies the TCP/IP drivers to communicate between the NT and the Champ.  The bad library is dated 5/28/2003 and it's size is 167KB.  You can get a corrected version at:  http://www.gedae.com/downloads/libDY4av2PPC604gnuvx.a
While not currently tested at Gedae Inc other customers have successfully run on the DY4AV4 processor with the following software components:

1. CHAMPTools 2.2.2 

    IPC                  1.2.2

    StarLink           2.1

   
2.  CHAMPTools  2.2.1
     IPC                 1.4.1 
     StarLink          2.3.2


3. CHAMPTools  3.0

    IPC                  1.4.1 
    (Did not use StarLink)    

The experience to date indicates that the most recent version of  CHAMPTools, IPC and StarLink drivers will most likely work correctly with Gedae.

3 Setting up Environment Variables
The following environment variables need to be set for the DY4AV2 
1. DY4_IPC is the directory in which the Dy4  Interprocessor Communication Library is installed

2. IXTHOS is the directory where the Dy4 IXLIBS-AV library is installed.  For example:
For example:

set DY4_IPC=c:\ipc

set IXTHOS=c:\ixthos

4 Installing the Embedded System 
For Gedae 4.1 users send a request to gedae.com to obtain the necessary files and instructions for loading the dy4av2 BSP to your Nt hardrive.  Once the installation is completed you will need to do the following.
To install the dy4av2 BSP do the following:
% cd <user_dir>

% perl %GEDAE%\tools\initEMB nt dy4av2
the following things happen:

1) Creates the directory ‘source/dy4av2’.

2) Creates the directory ‘include/dy4av2’.

3) Creates the directory ‘nt/embedded/dy4av2’, and add all the needed files to it (runtime_make_info, Personal_Emb_Obj_List, etc).

4) Makes sure ‘source/initEmbSystems’ contains the initialization function for the dy4av2. If not, the initialization function is added to the file.

5) Makes sure ‘nt/makeGEDAE’ contains the proper libraries to link with when the GEDAE executable is being created. If not, then the correct libraries are added to this file.
When this is done
% cd <user_dir>\nt

% perl makeGEDAE
This will rebuild the gedae executable so it can run graphs mapped to the dy4av2.
5 Creating the Embedded Config File

The following embedded configuration file describes a configuration with 8 dy4av2 processors with Ethernet addresses from 192.99.22.105 to 192.99.22.112.    Modify the file as needed for the number or processors in your system and for the Ethernet addresses assigned to those processors.
Host_Desc: nt
Processor_Desc: {

  100  "192.99.22.105"  "dy4av2"

  101  "192.99.22.106"  "dy4av2"

  102  "192.99.22.107"  "dy4av2"

  103  "192.99.22.108"  "dy4av2"

  104  "192.99.22.109"  "dy4av2"

  105  "192.99.22.110"  "dy4av2"

  106  "192.99.22.111"  "dy4av2"

  107  "192.99.22.112"  "dy4av2"

}

Communication_Desc: {

  stream_msg (100..107)
  dsa_bulk(100..107)
}

Processor_Types: {

  nt: {

    Type:        "ent"

    Make_Params: "ent/runtime_make_info"

    Info:        ""

    Memory_Desc: {}

  }

  dy4av2: {

    Type:        "dy4av2"

    Make_Params: "dy4av2/runtime_make_info"

    Info:        ""

    Memory_Desc: {}

  }
}
This file as appropriately modified should be saved to the path:

%FGPATH\ emb_config_files\embedded_config_dy4av2

For this configuration to take effect gedae must then be started with the arguments –conf dy4av2 as:

gedae –conf dy4av2 ….

6 Updating the rsh.exe and cywin1.dll Files

The rsh.exe and cygwin1.dll files need to be copied from the cygwin directory /usr/bin to the Gedae directory $GEDAE/nt/bin.  To copy these files, first bring up a cygwin shell dialog.  In the shell make sure the $GEDAE environment variable is set to the Gedae installation directory.  Then do:

cp /usr/bin/rsh.exe /usr/bin/cygwin1.dll $GEDAE/nt/bin

Doing this makes the rsh executable available to Gedae at a well known path address.
7 Verify and Update the Runtime Make Info File

All the compiler options for creating embedded executable are found in this file. It is located in:

<user_dir>\nt\embedded\dy4av2
If any compiler options (include paths, libraries, or C flags) need to be updated or changed, then this is where it should be changed.

All runtime make info files contain the following information:

	MAKE
	The make utility program to use. Either Sun’s make or gmake.

	EMB_EXTRA_FILES
	Any extra object file that needs to be added to the system.

Only the name needs to be specified, not the path, but make sure the source file is found in <user_dir>/source or

<user_dir>/source/embeddable or <user_dir>/source/<emb>.

	EMB_FILE_LIST
	Usually set to Personal_Emb_Obj_list, but may be different. This also can contain a list of object files to add to the system, just like EMB_EXTRA_FILES, but these object files are place into a library.

	EMB_INC
	The include paths.

	EMB_CFLAGS
	Compiling flags.

	EMB_CC
	The compiler.

	EMB_LINK_FLAGS
	Link flags.

	EMB_LINK
	The linker.

	EMB_LIBS
	The library paths and libraries.

	LINK_DEPEND
	Any dependencies an executable might have.


This file is in Perl format, and by default, all the variables are commented out. This is because, there is already a default set of parameters used by GEDAE. These default parameters are located in the following file:

%GEDAE%\nt\<emb>\bin\std_make_info
8 Setting Processor Parameters

Processor parameters such as stack size, number of ipc buffers and ipc buffer size can be set in one of three ways.   The user can accept the defaults provided by the BSP.  The user can override the defaults in the embedded config file.  Or the user can set the processor parameters for individual processors from the group control mapping table.  The table below shows the processor parameters that can be set:

	Parameter
	Definition
	Default

	-pr
	VxWorks task priority
	120

	-st
	Stack Size
	20000

	-nb
	Number of IPC Buffers
	128

	-bs
	IPC Buffer Size
	4096

	-tm
	Starting size of temporary vector
	65536


The parameters can be set in the embedded config file in the Processor Description Info field as:

dy4av2: {

  Type:        "dy4av2"

  Make_Params: "dy4av2/runtime_make_info"

  Info:        "-pr 80 –st 2048 –nb 32 –bs 8192 –tm 8192"

  Memory_Desc: {}

}

Any parameters not set in the info field take on their default values.  Parameters set in the mapping table take effect on a processor by processor basis.   Parameters set from the mapping table override the defaults set in the embedded_config file or the standard defaults if not set in the embedded_config file.
9 Boot Processes for Dy4AV2 at Gedae Inc.

The following information describes what needs to be done at GEDAE Inc to boot the DY4Av2.   This information is provided for reference only.  Consult your CHAMPtools User Manual for complete information.
VxWorks Boot Parameters
Our VxWorks parameters are set as:

boot device          : gteth

unit number          : 0

processor number     : 0

host name            : adric

file name            : c:\tornado\target\config\dy4av2\vxWorksA

inet on ethernet (e) : 192.168.2.132:ffffff00

inet on backplane (b): 192.99.22.105:ffffff00

host inet (h)        : 192.168.2.32

gateway inet (g)     : 192.168.2.1

user (u)             : administrator

ftp password (pw)    : xxxxx
flags (f)            : 0x0

target name (tn)     : master

other (o)            : c:\tornado\target\config\dy4av2\vxWorksBCD
Nt Login Procedure
At login with Dy4 chassis powered up do the following:

c:\rt

Where rt.bat file is 

route add 192.99.22.105 192.168.2.132

route add 192.99.22.106 192.168.2.132

route add 192.99.22.107 192.168.2.132

route add 192.99.22.108 192.168.2.132

Boot Procedure
1. Power down dy4av2 hardware

2. Power up dy4av2 hardware

3. Wait for dy4av2 processors to complete boot procedure.  This can be done by observing the boot procedure on a hyper-terminal.  Alternatively – if the Nt host processor is not physically near to the Dy4 processor making a serial port connection difficult – a ping command entered at a dos prompt will indicate when the processor is alive.  For example typing the following in a Dos shell:

ping –n 1000000 192.99.22.106 

Will produce:

Reply from 192.99.22.106: bytes=32 time<10ms TTL=63

Reply from 192.99.22.106: bytes=32 time<10ms TTL=63

Reply from 192.99.22.106: bytes=32 time<10ms TTL=63

Reply from 192.99.22.106: bytes=32 time=10ms TTL=63

Reply from 192.99.22.106: bytes=32 time=10ms TTL=63

Request timed out.                                                                 – happens at power down

Request timed out.

Request timed out.                                                                 – power up

Request timed out.

Request timed out.

Request timed out.

Reply from 192.99.22.106: bytes=32 time=60ms TTL=63   - boot complete 

Reply from 192.99.22.106: bytes=32 time=50ms TTL=63

Reply from 192.99.22.106: bytes=32 time=60ms TTL=63

10 Testing the Gedae Dy4AV2 BSP

The following gedae command lines will test the Gedae Dy4av2 BSP.  Because each of these graphs is bound by host I/O none of them will show heavy activity on the Dy4AV2 processors.  This is expected.
SAR Graph

Command Line
gedae –file demo/bench1/bench1 –pa default –gr embedded –conf dy4av2 –r
Graph
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Offset Quadrature Phase Shift Key System

Command Line
gedae –file demo/comm/e_comm –pa default –gr embedded –conf dy4av2 –r

Graph
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The following results are printed to the screen:
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StaticTest

Command Line
gedae –file demo/statictest/statictest –pa default –gr embedded –conf dy4av2 –r
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11 Common Problems

The following are common problems that have been observed.

1. Be sure to read and follow the instructions in the IPC_README file.  The VxWorks kernel must be built as described in this file.  

2. The stack size of the target process is insufficient.  You can adjust the stack size by setting it as described in Section 7

3. IPC buffering limits have been exceeded and may cause deadlock.  IPC buffering limits can be adjusted as described in Section 7.

4. The environment variables, as described in Section 3, were not set correctly.

5. The rsh command needed to start processes on the target processors fails with the message "rsh: can't exec /usr/bin/rlogin: No such file or directory".  The solution is to install Cygwin which can be downloaded free from www.cygwin.com.  Be sure to load the package that contains rsh and rlogin, which is in "inetutils" in the "Net" category of the Cygwin setup.
6. Early releases of the Dy4 Champ AVII BSP had problems in the ethernet driver library.  The symptoms were that a Gedae graph would start and possibly run for a short time and then quit.   To see if this is your problem check the date and size of the library c:\tornado\target\lib\libDY4av2PPC604gnuvx.a.  The bad library is
dated 5/28/2003 and it's size is 167KB.   You can get a corrected
version at http://www.gedae.com/downloads/libDY4av2PPC604gnuvx.a
12 Limitations

The following are known limitations of this release

1. The majority of the Gedae interleaved complex vector library (functions like e_cvmult) has not been implemented using vectorized code.  The split complex library has been completely implemented using ixlibsav.   

2. All Gedae vector library functions that have been implemented using ixlibsav only use the corresponding ixlibsav function if the arguments are compatible with the alignment requirements of the functions.  Since Gedae naturally places most arguments to these functions at the correct alignement this is rarely an issue.  If the alignment is not proper for the ixlibsav function then a C version of the algorithm is executed.

3. All Gedae vector library functions that have been implemented using ixlibsav only call the ixlibsav functions if the stride arguments are all 1.  Otherwise a C version of the algorithm is executed.   The e_vmov function is an exception to this rule and calls the ixlibsav vcopy_stride function for strides other than 1.  Since this is the only function in the Gedae library that heavily uses strides other than 1 the stride limitation is rarely an issue.

13 Adding User Defined Memory Partitions to Dy4av2

A user can add memory partitions to the VxWorks kernel used by the Dy4av2 and map memory areas to those memory partitions using the Gedae Mapping Table, Queue Table and Schedule Info dialogs.

To add memory partitions to the Dy4av2 and make them available to Gedae, the user must compile and link the following file into the VxWorks kernel:

%gedae%\nt\dy4av2\kernel_support\gedaePartDesc.c

The file gedaePartDesc.c includes the file: %gedae%\nt\dy4av2\kernel_support\gedaePartDesc.h so the directory %gedae%\nt\dy4av2\kernel_support must be made part of the compiler include search path during compilation.  With gedaePartDesc.c linked into the VxWorks kernel, to create a new partition at VxWorks boot time, the user must add the following to the VxWorks initialization procedure for each partition to be created:

GedaePartDesc gp = createGedaePartition(name, pPool, poolSize);

Where name is the name the user gives the new memory partition, pPool is a pointer to the head of the memory partition and poolSize is the number of bytes in the memory partition.  

The GedaePartDesc is defined as:

typedef struct {

  /* THIS STUCTURE MAY ONLY BE CHANGED BY ADDING FIELDS AT THE END */

  /* THE NAME/PART_ID BINDING */

  char *name; /* partitions name (must appear in the embedded_config_file */

  PART_ID id; /* the VxWorks memory partition id */

  /* PARAMETERS PASSED TO memPartCreate */

  char *pPool;

  int poolSize;

  /* THE GEDAE BSP RECORDS MEMORY STATS IN THE FOLLOWING PARAMETERS */

  int bytes_alloced; /* bytes allocated in the pool at this point in time */ 

  int nallocs;       /* number of embCallocs that have not been freed */

  int high_bytes_alloced;  /* high water mark of bytes allocated */

  int high_nallocs;        /* high water mark of nallocs */

  int total_bytes_alloced; /* total bytes allocated from this pool 

                              (not reduced by calls to embFree) */

  int total_nallocs;     /* total number of calls to embCalloc for this pool */

  /* ADDITIONAL FIELDS MAY BE ADDED AT THIS POINT BY THE END USER */

} GedaePartDescRec, *GedaePartDesc;

The id is the VxWorks memory partition id that was created with the VxWorks function memPartCreate.

When the user creates one or more partitions, they must also add the partitions to the users Gedae embedded_config_file (found in %fgpath%\emb_config_files).  For example, if the VxWorks kernel initialization created two memory partitions as:

  char *ptr1 = memalign(ALIGN, 2000000);

  char *ptr2 = memalign(ALIGN, 1000000);

  createGedaePartition("Part1", ptr1, 2000000);

  createGedaePartition("Part2", ptr2, 1000000);

then the dy4av2 ProcDesc section entry should be modified to:

  dy4av2: {

    Type:        "dy4av2"

    Make_Params: "dy4av2/runtime_make_info"

    Info:        ""

    Memory_Desc: {

       Part1 2000000

       Part2 1000000

    }

  }

These partition names can then be used in the Mapping Table “Trace Mem” field, the Queue Table “Memory Type” field or the Set Schedule Parameters Table “Memory Type” field.  An entry of default in any of these locations will allocate memory from the standard C heap, while an entry of Part1 or Part2 will allocate memory from the named memory partition.

Function printGedaePartDescs is included in gedaePartDesc.c and can be called from a VxWorks terminal at any time to report status of the partition usage.  The information printed is:

Part Name:    Part_ID, Bytes Alloced, Num Allocs, Bytes High, Allocs High

    Part1:  0x1ffcd90,             0,          0,         64,           1

    Part2:  0x1ffcd30,             0,          0,          0,           0

Part Name: Bytes Total, Allocs Total,  Base Addr, Pool Size

    Part1:         256,            4,   0xb7bda0,   2000000 

    Part2:           0,            0,   0xa87b40,   1000000

where table column labels are defined as:

Part Name is the name of the partition passed to createGedaePartition.
Part ID is the VxWorks memory partition id created when createGedaePartition is called by memPartCreate.

Bytes Alloced is the current number of bytes allocated. 

Num Allocs is the number of times embCalloc has been called and not freed.

Bytes High is the high water mark of Bytes Alloced.

Allocs High is the high water mark of Num Allocs.

Bytes Total is the total number of bytes allocated but not reduced by the number of bytes freed.

Allocs Total is the total number of times embCalloc has been called but not reduced by the number of times embFree has been called.

Base Addr is the base address that was passed to createGedaePartition.
Pool Size is the number of bytes in the partition.

The above example shows how to create memory partitions using memalign, which allocates a block of memory out of the C heap.  A different way of using this new capability is to set the pPool argument to createGedaePartition to a high memory area that is outside of the C heap and would otherwise be unused.  Creating a partition in the high memory area provides the ability to force memory allocation from high memory areas leaving the low memory areas to be used by the Dy4av2 IPC communication methods.  

14 Target to Target Communication Speed

Current target to target communication uses the Dy4 Interprocessor communication msg library functions.  The following chart shows the communication bandwidth as a function of message size and packet size.  The default packet size of 4096 provides nearly optimal performance.  
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15 Vector Library Implementation

The following vector library functions have been implemented using ixlibsav functions.  All other vector functions are implemented using C code:

e_cvadd    e_svar    e_vexp    e_vpolre   e_vssq     e_zvcub

e_cvfftb   e_sve     e_vexp10  e_vprog    e_vsub     e_zvdiv

e_cvmov    e_svemg   e_vexp2   e_vramp    e_vsubsq   e_zveql

e_cvrsmul  e_svesq   e_vfill   e_vrecip   e_vtan     e_zvexp

e_cvsub    e_svessq  e_vfirst  e_vrectp   e_vthr     e_zvfftb

e_dotpr    e_svsub   e_vgathr  e_vrfft    e_zdotc    e_zvfill

e_dy4av2   e_swmean  e_vhypot  e_vrfftnd  e_zdotpr   e_zvifftbnd

e_fftwts   e_vaa     e_vklip   e_vrvrs    e_zfird    e_zvmags

e_maxmgv   e_vaam    e_vlast   e_vsadd    e_zmmul    e_zvmov

e_maxv     e_vabs    e_vlog    e_vsam     e_zmtran   e_zvmsn

e_maxv0    e_vacos   e_vlog10  e_vsbm     e_zpolar   e_zvmul

e_meamgv   e_vadd    e_vlog2   e_vsbsbm   e_zrect    e_zvneg

e_meanv    e_vam     e_vma     e_vsbsm    e_zrvadd   e_zvneql

e_measqv   e_vasbm   e_vmax    e_vscale   e_zrvdiv   e_zvphas

e_minmgv   e_vasin   e_vmin    e_vscatr   e_zrvmul   e_zvramp

e_minv     e_vasm    e_vmma    e_vsdiv    e_zrvsub   e_zvrcip

e_minv0    e_vasub   e_vmmsb   e_vsin     e_zsvemg   e_zvrsmul

e_mtran    e_vatan   e_vmov    e_vsma     e_zsvemgs  e_zvsma

e_rfftwts  e_vatan2  e_vmsa    e_vsmsa    e_zsvmul   e_zvss

e_rfird    e_vclip   e_vmsb    e_vsmsb    e_zvabs    e_zvsub

e_rmmul    e_vclr    e_vmsn    e_vsmul    e_zvadd

e_rmsqv    e_vcos    e_vmul    e_vsort    e_zvasub

e_srange   e_vcub    e_vnabs   e_vsq      e_zvclip

e_sstddev  e_vdiv    e_vneg    e_vsqrt    e_zvclr

e_subsqs   e_veql    e_vneql   e_vss      e_zvconj

This list includes all of the split complex library functions (e_z…).  Of the scalar vector functions only the following have not been implemented using ixlibsav:

e_vdct     e_vlim    e_vlint   e_vmaxmg   e_vminmg   e_vmrg

e_vpow     e_vsinh   e_vcosh   e_vtanh    e_vswap    e_vthres

Of the interleaved complex functions (e_cv..) only the fft, add, subtract, move and scalar multiply have been implemented.   That is the functions:
e_cvfftb   e_cvadd   e_cvsub   e_cvmov    e_cvrsmul  
16 Generating Application that Runs without Windows Host

Frequently an application must be delivered that can run on the Dy4 without access to a Windows Host processor or file system.  To do this the user must 

1. Run the application from the Windows Host Gedae development environment with one of the partitions marked as a Command Program

2. Modify the Dy4Startup script that is generated as described below

3. Follow the modified Dy4Startup script on each of the target processors.

Running the application from the Windows Host

The first step is to run the application from the Windows Host in a way that will generate a launch package that can be run without the Windows Host.  To do this the user must map all the application partitions to Dy4 processors and then select one of those processors to be a command program.  This mapping is illustrated below.
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In the above mapping table the sink partition has been selected to be the command program by toggling on the CP column for this partition.

Before running the application the user is advised to set the launch package directory.  This can be done from the launch package dialog by filling in the directory field.  
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For example the launch package directory has been set to launch/e_comm_th in the launch package dialog above.  Setting the launch package directory will put the launch package products in a place the user selects rather than in a directory that Gedae chooses.  The launch package directory path will be saved when the user saves the application group settings.

When the application is mapped and the launch package directory is set the user should run the application from the Gedae development environment to create the launch package, verify its functionality and create a startup script that we describe in the next section.

Modifying the Dy4Startup Script

When an application is started on the Dy4 as described in the preceding section a list of the commands needed to start the application are saved in the file Dy4Startup.  An example of this file is:

[image: image12]
This file describes how the application was started from Windows and with a slight modification can describe how to start the application without Windows.   The line that needs to be modified is the one beginning:

taskSpawn("exec-host",…

This line should be modified to change the 3 before the ,MAL to an 8.  The second, third and fourth parameters to MAL should be changed to an empty string (e.g. “”).  Finally an additional parameter should be added to the MAL call – “-noattach”.  In the above example the taskSpawn command would get changed to:

taskSpawn("exec-host", 120,0x400,20000,VXWORKS_main,8,MAL("main","","","","1024","200","65536","-noattach"))
One last change to the procedure is that the taskSpawn of the exec-host should be the last command executed.  That is the taskSpawn of all the other partitions should be done first.
Running the Application from Flash

We believe this procedure can be modified by the user to start the application from flash memory rather than from a Dos Shell running on Windows.  The user will have to create a startup procedure that will do the equivalent of the ld, setGedaeTimerFreq and taskSpawn on each processor.   Starting an application this way has not been tested at Gedae Inc.
INSTRUCTIONS FOR STARTING APPLICATION ON DY4AV2


-----------------------------------------------


This instructions will allow you to start the application


just started by hand - provided the application was built


using the no-host option





From your terminal open up 3 Dos Shells


Run each rsh command below in a different shell


Type commands beginning with the processor name passed to the 


rsh command in the corresponding shell.





c:\gedev\system\nt\bin\rsh 192.168.1.180


192.168.1.180: ld < c:\gedev\user\nt\launch/e_comm_th\exec-host


c:\gedev\system\nt\bin\rsh 192.168.1.181


192.168.1.181: ld < c:\gedev\user\nt\launch/e_comm_th\dy4av2\exec-src


c:\gedev\system\nt\bin\rsh 192.168.1.182


192.168.1.182: ld < c:\gedev\user\nt\launch/e_comm_th\dy4av2\exec-channel


192.168.1.180: setGedaeTimerFreq(31251150)


192.168.1.180: taskSpawn("exec-host", 120,0x400,20000,VXWORKS_main,3,MAL("main","192.168.1.144","2573","192.168.1.180","1024","200","65536"))


192.168.1.181: setGedaeTimerFreq(31251150)


192.168.1.181: taskSpawn("exec-src", 120,0x400,20000,VXWORKS_main,3,MAL("main","192.168.1.144","2581","192.168.1.181","1024","200","65536"))


192.168.1.182: setGedaeTimerFreq(31251150)


192.168.1.182: taskSpawn("exec-channel", 120,0x400,20000,VXWORKS_main,3,MAL("main","192.168.1.144","2587","192.168.1.182","1024","200","65536"))
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