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Using HP VEE with the E1413/E1313       gls
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	The absolute fastest system performance is obtained with a embedded computer connected directly to the VXI backplane, running a real time operating system, and using all custom compiled C code.   If this is more than you wish to undertake or you don’t need the absolute fastest performance then this paper should be read.  This paper shows how to get good performance from HP VEE and the E1413 / E1313 without 
writing
 any compiled C code.



	The hardware in the E1313/E1413 is designed such that it can constantly transfer readings to a computer while it continues to take more readings.    

	

	The rate at which these readings are 
transferred
 determines the rate at which data can be continuously acquired.



	There are three main ways that VEE can communicate with the E1413.

                



COMMUNICATION METHOD�CHARACTERISTIC��Instrument panel�Easy to use, slow to execute��Direct I/O SCPI commands�Harder to use, medium speed��Direct I/O register access�Hardest to use, fast ��

                   

	A good strategy to use with VEE and the E1413 is to use a Instrument panel to send SCPI commands to configure the E1413 as this will be easy, and for the most part executions speed doesn't matter.    After the E1413 has been configured using a instrument panel, then use Direct I/O SCPI commands to start and monitor operation.  Readings should be moved using Direct I/O register access in systems with a direct backplane connection or with Direct I/O SCPI commands if a command module is being used.     Moving data in the fastest possible manner is now described.



     1) The E1413/E1313 has registers that contain data in 32 bit real format.  This data can be used directly by VEE if one requirement is met. The requirement is to have VEE version 3.0 or latter for Unix controllers or VEE version 3.2 for PCs. This version of VEE has a global parameter that must be configured.



	In the VEE menu

                      Files

                        Edit Preferences

         check             Convert infinity to 9.9E37







�





This sets up VEE so that it can directly access data from the E1413 FIFO and CVT registers.  This is required because the E1413 has done a implementation of IEEE 754 Floating Point Format which includes special codes for "plus infinity", "minus infinity", and "not a number".   These special codes will cause a floating point math error in VEE, thus they must be converted to a number which VEE can handle such as 9.9E37.

�

	2) If you have a configuration that provides direct VXI backplane access,(VXLINK, MXI, Embedded)  you need to configure the VEE I/O to be able to directly access the E1413 FIFO register and the CVT table.   



Configuring to access the FIFO is done by selecting:

	I/O

		Instrument

			Highlight the E1413 in your system

				Edit instrument

					A16 Space Config...



Then set the following fields:

	Byte Access D16          NONE

     Word Access D16          D16 Access    always selected

     Long Word Access (D32)   D32 Access



Name      Offset     Format        Mode

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

FIFO       32       Real 32       READ







�





		The FIFO register which is the top of the 64 K reading first in first out hardware is located in A16 address space at offset 32.  Each time that this register is read, one reading is removed from the hardware FIFO.



�

	Direct access to the E1413/E1313 CVT table is configured by selecting:

	I/O

		Instrument

			Highlight the E1413 in your system

				Edit instrument

					A24/A32 Space Config...



Then set the following fields:

	Byte Access D16          NONE

     Word Access D16          D16 Access    always selected

     Long Word Access (D32)   D32 Access



Name      Offset     Format        Mode

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

CVT       0          Real 32       READ





�



	

	The E1413/E1313 current value table is located in A24 address space.  Each channel is a 32 bit real number with Channel 0 at offset 0, channel 1 is at offset 4, and so on. 



	 If your hardware supports it, access to both the FIFO and the CVT should use D32 Access as it is twice as fast as D16 access,.   If VXLINK (E1383A, E1483A) is the interface being used or if a E1413A is being used then only D16 access is supported.  To use only D16 Access set:



     Long Word Access (D32)       NONE



�



	3) To read data directly from the Fifo hardware in a VEE program.    Select a VEE direct I/O panel for the E1413/E1313.   In this panel select:



 	READ		REGISTER	FIFO		X

	ACCESS MODE	  Increment off

     ARRAY 1D      SIZE     65024







�



	



This sets VEE up to read the register that in step 2 we named "FIFO" and store the results in variable X.



	The Access Mode  "Increment off"  means that a single location will be read over and over again	until the number of readings specified by SIZE is fulfilled.   Note that size may be any number up to the the maximum size of the
 E1413 Fifo which is 65024.   A error will occur if you try and enter more readings than are available, so before reading the FIFO using this method first find out the number of readings that are available.





�

	4) To read data directly from the CVT hardware table in a VEE program.    Select a VEE direct I/O panel for the E1413/E1313.   In this panel select:



 	READ		MEMORY	CVT		X

	ACCESS MODE	Increment On

     ARRAY 1D      SIZE     64



�





	This sets up VEE to read the CVT Current Value Memory that in step 2 we named “CVT” and store the results in variable X.



	The Access Mode “Increment on” means that successive memory locations will be read to satisfy the number of readings that are specified.   In this case 64 readings have been specified which is the entire CVT table.  This will result in channel zero as the 1st element in the 1D array and channel 63 as the 64th element.



�

	1413MAN1.VEE is a example VEE program which runs on a computer with direct VXI backplane access.   This program configures the E1413 with a instrument panel, then uses Direct I/O SCPI commands to start the collection of data.  Direct I/O SCPI commands are used to determine the number of readings in the FIFO and then the FIFO and the CVT are 
transferred
 using Direct I/O register access.  The instrument panel is shown with i
t’s Trigger sub panel showing. 
 Trig Source is set to Timer which provides 
 
good 
control over the start of each scan
, however
,
 this add
s
 overhead and prevents the full 100 K sample rate
 from being possible
.  Sample Time on the Scanlist panel provides control over the 
time between channels within  a scan list.
  
 
When
 the instrument panel 
is executed the E1413 / E1313 is configured to match the total state which includes all of the other sub panels that are not visible in this picture.



�







	As the program runs the FIFO is written to a disk file and all of the CVT values are printed each time that the FIFO is emptied.   The amount of data in the FIFO and the total readings taken are also displayed as a progress monitor. When a programmed break condition occurs the E1413 / E1313 is commanded to stop taking readings, and then is queried for any errors that may have 
occurred
.  If  errors occur such as “FIFO OVERFLOW” then you need to go back to the 
instrument
 panel and adjust parameters such as the Trigger 
Timer
.  If “FIFO OVERFLOW” does occur the timer which calculates a sustained data rate should be used to select a new Trigger 
Timer
 value.





	A Trigger too Fast error will occu
r
 if the trigger timer is 
shortened
 until
 there is not
 enough overhead time to prepare for the next scan.   When this happens switch to the prog
ram which is 1413MAN2.VEE
 



	�

	The program 1413MAN2.VEE  provides the full 100 K sample speed.  Notice that the Trig Source must be set to Immediate and Arm Source must be Immediate.   The Sample Time on the Scanlist panel is what controls the pacing of readings.



�

	



�





	A slower but still popular system is one that uses a command module with a HP-IB connection to the computer.  In systems that use a command module i.e.(E1300/1/6, E1405/6) VEE’s Direct I/O register access cannot be used, because there is no direct backplane connection, instead the E1413/E1313 data needs be 
transferred
 using Direct I/O SCPI commands as demonstrated in program 1413MAN
3
.VEE.













�





	The exact maximum sustainable speeds depends a lot on the computer, and the disc hardware used.



Hardware�Program�Sustained speed

��486/66XM DX2, SCSI disc, hpib, E1301�1413MAN4.VEE�9K readings / sec��486/66XM DX2, SCSI disc, hpib,E1406�1413MAN4.VEE�12K readings / sec��486/66XM DX2, SCSI disc, VXLINK�1413MAN1.VEE�30K readings/ sec��EPC8 486 66Mhz DX2 Embedded�1413MAN1.VEE�50K readings/ sec��EPC7 486 100MZ DX4 Embedded�1413MAN1.VEE�70K readings / sec��V743 Embedded�1413MAN2.VEE�100K readings / sec��745I 100Mhz, MXI�1413MAN2.VEE�100K readings / sec����������

	None of the above speeds are measured on a real time operating system. Neither Windows or HP_UX is real time, thus if the operating system or other programs require CPU time then the above times will not be met.



	In command module systems the E1413 / E1313 SCPI driver has a additional mode of operation that can be used to achieve the full 100K per second speed for short time periods.  This mode of operation changes the normal continuous operation to a burst then transfer mode.   The command module empties the FIFO and places the readings into VME A24 memory.   

		

	The VME memory may be shared A24 memory (< 12 Mbyte), or it may be the command module’s own memory (< 2Mbyte) that has been configured as NRAM.  Each reading stored will consume four bytes.  When the command modules memory is to be used the procedure becomes, configure the command module to have Nram,  then use a Instrument panel to configure the E1413, and finally use Direct I/O to start the measurements and to transfer the results into the computer.  This process is demonstrated by the program 1413MAN4.VEE.

�

	First setup two instruments.   The first is a direct I/O to the command module.   From the I/O menu:

�





The second instrument is the E1413.  From the I/O menu:





�

�

	The E1406 command module should be set so that all of it’s memory is available.  The RAM switches should be set for 2M RAM, 0 Shared.

Then the following portion of a VEE program configures this memory as Nram.

This procedure needs to be used because the exact size and address may change based on how a E1406 is configured.



�



�	Once the command module has been configured then a E1413 instrument panel is used to configure the E1413.



This panel needs to be executed once to configure the E1413A.

Here is the panel with the memory subpanel showing.  Note that the VME Address and VME size has been copied to this panel.



�



























�	Before the above panel is executed various subpanels need to be configured.



	Here is the Trigger subpanel.   Notice that 7000 scans will be done  at .001 sec intervals, thus this should go for 7 seconds.  The Scanlist subpanel is set for all 64 channels thus 64 * 7000 = 448,000 readings will be taken which will occupy 1,792,000 bytes of memory. 







�























�	This part of the program starts the measurement and then transfers the readings to the computer. The READ BINARY x BYTE ARRAY:9 reads the IEEE 488.2 arbitrary block header.  The block header has the form of #ndd

			# means block specifier

			n is the number of d to follow

			dd is number of bytes to follow

In this example the header is #71792000, so 9 bytes are read and discarded.  

Then the readings are read in groups of 10 scans of 64 channels and written to disk.  One large READ BINBLOCK command could have been used to read the data,  but this would have required a huge amount of free memory in the computer. 



	Notice that the time to take the readings is much less than
 the time to transfer the readings into the computer.



�
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