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OVERVIEW


	This paper shows how to create a remote data acquisition system using the E1301A  B-size VXI system, HP VEE graphical programming Language,  and the E2050 LAN HP-IB gateway.   The E1301A acts as a standalone Data Acquisition instrument that communicates with a remote computer using LAN via the E2050.   All programs on the remote computer are written in HP VEE, and the program in the E1301A is written in IBASIC.  





	The system consists of a 


          E1301A VXI B-size Mainframe


          E1301A opt 22 IBASIC controller with 2 Mbyte RAM


          E1301A 009 5.5 digit multimeter internally installed


          E1347A 16 channel TC multiplexer


  


          E2050A LAN/HP-IB gateway





          PC with HP VEE 





	The E1301A is configured with IBASIC so that it will have local intelligence. Downloading a IBASIC program to the E1301A allows the E1301A to run in a standalone mode.  The data collected by the standalone system can be uploaded to one or more computers at the request of the computer.





	The E1301A is a good fit for doing a remote data acquisition job as long as the data sampling rates are relatively slow (i.e. > 1 sec) and the size of the data set grows to less than 1.5 megabytes between uploads of the collected data.





	The example system in this paper will measure a set of channels once per minute, and save all data in non-volatile memory.  The E1301A also constantly displays the current value of it’s channels on the E1301A’s display.  The E1301A can upload it’s collected data to a computer whenever requested to do so.   The computer may be sitting next to the E1301A and connected via HP-IB or it may be  at a large distance from the VXI measurement hardware and connected via a LAN using the E2050 LAN HP-IB gateway. 





	The E1301A VXI system will pace the collection of data and keep all data in non-volatile memory so that none will be lost if power fails.   If, however, power should fail the VXI system will automatically re-start and continue collecting data when power is restored.  Adding a large battery and E1301A opt 008 External DC Power Operation would make it possible to have uninterrupted data collection.





	The IBASIC Language in the E1301A is the feature that allows the VXI system to operate in this standalone mode.   The client computer is not required to initiate or manage the data collection. It is only present to initially download the IBASIC program and then to retrieve and display the data that the IBASIC program in the E1301A has collected.








CONFIGURING THE SYSTEM





	Connecting  a computer to the E1301A  using a LAN has been made simple by the creation of HP I/O Libraries (SICL and VISA) which now contain LAN Client and LAN Server capabilities, and by the E2050 which is a dedicated LAN Server.  SICL I/O software with the LAN Client/Server capability is available for the WinNT, Win95 and S700 HP-UX operating systems. 





Here is a diagram of a possible connection structure.





         +-----------+        +-----------+        +-----------+


         | client    |        | client    |        | client    |


         | computer  |        | computer  |        | computer  |


         | HP-UX     |        | WinNT     |        | Win95     |


         |C,Basic,VEE|        |C,Basic,VEE|        |C,Basic,VEE|


         +-----+-----+        +-----+-----+        +-----+-----+


               |                    |                    | 


 LAN  ---------+---+----------------+----------------+---+---------- 


                   |                                 |


           +-------+-------+                   +-----+--------+ 


           |Server Computer|                   | Server E2050 |


           | Win95, WinNT, |                   |  HPIB/LAN    |


           | or HP-UX      |                   |  Gateway     |


           +-------+-------+                   +-----+--------+


                   | HPIB                            | HPIB 


                   |                                 |


                   |                                 |            


       +-----------+-----------+              +------+------+


       |           |           |              |             |


  +----+----+ +----+----+ +----+----+    +----+----+   +----+----+


  | E1301A  | | E1301A  | | E1301A  |    | E1301A  |   | E1301A  |


  | IBASIC  | | IBASIC  | | IBASIC  |    | IBASIC  |   | IBASIC  |


  +---------+ +---------+ +---------+    +---------+   +---------+  


 








	The E2050  provides a transparent method of connecting any HP-IB instrument to the LAN without the complexities that other alternatives would have. The E2050 LAN/HP-IB gateway could be replaced with a PC running HP I/O Libraries for Win95 or WinNT as the above diagram shows. 





NOTE:


	The VXI-11 “TCP/IP Instrument Protocol and Interface Mapping Specification” available from the VXIbus Consortium should be read by those desiring a more in depth understanding of Network Instrument Protocol.  This specification was created as a result of HP’s work on the E2050 and the HP I/O Libraries (SICL and VISA).





	The E1301A has a “System Controller”/”Talk/Listen” switch located below the HP-IB connector.  This switch must be in the “Talk/Listen” position.  The “Talk/Listen” position is used because this mode allows both programs and data to be exchanged with a external system controller.





	A HP-IB cable is connected from the E1301A to the E2050A.  The E2050 is connected to the LAN using either the RJ-45 10 Base-T connector for Ethertwist or the BNC coax connector for ThinLAN.  





	Configuring the IP address of the E2050 and other LAN parameters should be done after consulting with your local LAN manager and the E2050 Installation and Configuration Guide.





	At the client computer end the computer is simply connected to the same LAN as the E2050.  The SICL LAN Client capability must be configured.  Here is a example of doing this on a Win95 computer. It is done by selecting the HP I_O Libraries program group and then the I/O Config program. In the I/O Config program you must select the LAN Client to be configured.
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	The client computer will use HP VEE software to retrieve and  display the measurement results.  HP VEE revision 3.0 for HP-UX or 3.2 for PCs support the use of the E2050 LAN/HP-IB gateway. The “Device Configuration” form on this revision of HP VEE has a “Gateway”  field.   Changing the “Gateway” field from “This Host” to the LAN address of the E2050 is all that is required to have the VXI system at a remote location.








	Two instruments must be configured in HP VEE’s I/O--Other Instrument menu. The first instrument named E1301 uses all default parameters for this instrument.





�








�



	The second instrument named “ibasic” must have two default parameters changed.  The time-out is set to 10 seconds and the END (EOI) on EOL is set to YES.  These are both necessary for downloading IBASIC programs.





�








	The initial configuration of the E1301A is created by running a series of VEE programs which configure the E1301A.  Run program CONFIG1.VEE, then CONFIG2.VEE, and finally CONFIG3.VEE.  Each of these programs ends by re-booting the E1301A mainframe.  During the reboot process further communications with the E1301A will not succeed, so wait at least 15 sec for the re-boot to finish before proceeding to the next program.  


�


NOTE:


 The following VEE examples don’t make special provisions to ensure that the HPIB interface on the E2050 gateway is readily available.   When multiple controllers (Clients) access an instrument like the E1301A, it is possible to run into collisions.  In these cases, clients like VEE have the option of locking and unlocking the interface during the access to it.  See the paper “Accessing Instruments via the LAN/HPIB Gateway” for further details.   
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	Program CONFIG1.VEE  causes the built in display on the E1301A to be connected to the IBASIC task at re-boot or power on time.  It also allocates 200 Kbytes for non-volatile data storage, and 100 Kbytes for use as a ram disc in the E1301A.





     Program CONFIG2.VEE INITIALIZEs the ram disc to be a DOS non-volatile disc.





     Program CONFIG3.VEE  downloads a auto start program “AUTOST” into the ram disc.  This program will automatically be run after a re-boot or a cycling of power.    














COLLECTING THE DATA


	There are several possible ways in which data could be stored in the E1301A and then uploaded to a client computer.





    One possibility would be to create data files in non-volatile memory.  If this were done uploading the data would require that the IBASIC program receive and then parse and execute commands which would retrieve the data files and pass them to the computer.  This process would need to be done because there are no SCPI commands to read data files. Only IBASIC Key WORDs exist for this purpose.  Doing this activity would temporarily stop the acquiring of data while the upload is occurring. 





	A second possibility is to hold all of the data in IBASIC variables.   �This has the advantage that the data can be uploaded using SCPI commands that already exist .  A second benefit of this is that when data is being uploaded the collection of data will continue.  This technique was chosen for this example.


	


	In the E1301A system, IBASIC is treated by a external controller just like another instrument.   The IBASIC instrument has SCPI commands that allow programs to be up/down loaded and controlled i.e.RUN,PAUSE,STOP,CONTINUE.   The variables inside the IBASIC program may be read or written to at any time by the external computer. The   PROG:NUMB? IBASIC SCPI command is used to transfer numeric data to the computer.  This command will transfer the complete contents of one variable at a time.  The variable may be a scalar or a array.  All data in this system will be held in variables.   Since all data will be transferred based on variable names it is important to choose variables that will be easy to work with.





     Each channel in the system has been assigned two variables.  The variable Cv_xxx is the current value of channel xxx.   The variable Ch_xxx(0:23,0:59) contains one complete days worth of data for channel xxx.


(see 150-230). The first array index is the hour of the day and the second array index is the minute into the hour.  Thus 24*60=1440 data elements per variable are used.  Each reading consumes 8 bytes thus it takes 1440*8=11520 bytes for a days worth of data on each channel.








	Having both the current value and one complete days worth of data available allows VEE programs to be easily written that can either show what is  currently happening  or a full days worth of history.








	The VEE program PLOT_MIN.VEE demonstrates how reading the current value variable of a channel can provide a picture of what is happening right now.   In this case the current value is both displayed numerically and plotted on a strip chart once a minute which is the same rate at which the IBASIC program in the E1301A is collecting new data.








�








	


�
	The VEE program PLOT_DAY.VEE demonstrates how to read the variable ch100(*). This variable contains a entire days worth of readings that were taken at one minute intervals.  This type of program demonstrates that the E1301A can collect data on it’s own and then the computer can have a large amount of data uploaded to it at once.   The computer can then analyze the data.


�











IBASIC PROGRAM DETAILS


	The program “AUTOST.TXT” is the IBASIC program that gets downloaded into the E1301A VXI card cage.  The above two VEE programs PLOT_MIN.VEE and PLOT_DAY.VEE are examples of how easy it is to write programs to see what is currently happening and what has happened over time. Both of the above programs only deal with one channel; however, the exact same technique could be used to read all of the variables in the IBASIC program.  The creation of current value variables and variables that contain what has happened over time is what makes it easy to create the VEE programs. 





	The general structure of the program AUTOST.TXT is derived from and hense further explained in the Appendix B “HP BASIC Debugging, Error and TIME-OUT Handling Shell” in the P/N E1300-90006  “Installation and Getting Started Guide” for the E1301A.   





	The program “AUTOST” uses some unique features in IBASIC.





	Lines 150-230 defines a labeled block of common data.  In this case all of the data variables are given the block name of /Data_log/.   Then lines 280-340  provide the unique ability to move a block of labeled common data into the non-volatile ram area.   Once the data is repositioned into  non-volatile memory then a loss of power will not result in lost data. 


   





150   COM /Data_log/ Cv_ch100,Ch100(0:23,0:59),Cv_ch101,Ch101(0:23,0:59)


160   COM /Data_log/ Cv_ch102,Ch102(0:23,0:59),Cv_ch103,Ch103(0:23,0:59)


170   COM /Data_log/ Cv_ch104,Ch104(0:23,0:59),Cv_ch105,Ch105(0:23,0:59)


180   COM /Data_log/ Cv_ch106,Ch106(0:23,0:59),Cv_ch107,Ch107(0:23,0:59)


190   COM /Data_log/ Cv_ch108,Ch108(0:23,0:59),Cv_ch109,Ch109(0:23,0:59)


200   COM /Data_log/ Cv_ch110,Ch110(0:23,0:59),Cv_ch111,Ch111(0:23,0:59)


210   COM /Data_log/ Cv_ch112,Ch112(0:23,0:59),Cv_ch113,Ch113(0:23,0:59)


220   COM /Data_log/ Cv_ch114,Ch114(0:23,0:59),Cv_ch115,Ch115(0:23,0:59)


230   COM /Data_log/ Hour,Minute,Second





280   ! MOVE COM /Data_log/ TO NON-VOLATILE RAM


290   IF First_run=0 THEN 


300     LOADSUB ALL FROM "...SET_COM_NC"     ! LOAD HIDDEN C-SUB


310     OUTPUT @Sys;"DIAG:NRAM:ADDR?"


320     ENTER @Sys;Nram_addr


330     LOCAL @Sys


340     Set_com_nc("DATA_LOG",Nram_addr)    ! MOVE COM/DATA_LOG/ TO NRAM





	In addition to the measurement data that is stored in COM /Data_log/ another labeled COM exists called “COM /Errors/”, which will be used only for debugging purposes.    This Labeled common has been created to provide a place to store STRING ERROR messages that are created when IBASIC is forced to stop operating because of fatal errors.   This labeled COM is also placed into NON-VOLATILE RAM.  


   


250   COM /Errors/ Marker,Ibasic_error$[1600]


260   COM /Error_loc/ INTEGER Dim_size,Length





	Moving String arrays to non-volatile ram is much more difficult than moving numeric arrays.  Lines 350-460 demonstrate moving the COM /Errors/ and COM /Error_loc/ to non-volatile RAM.    What is difficult about moving a string is that strings have a header in which the first two bytes are the dimensioned size of the string and the second two bytes of a string are the actual length of a string.    In order to move a string variables location to non-volatile ram the header must manually be moved.   Manually moving the header is accomplished by moving the COM /Error_loc/ on top of the COM /Errors/ so that the integers Dim_size, and Length are at the proper positions to be the header for Ibasic_error$. 





350   ! MOVE THE STRING VARIABLE Ibasic_errors$ TO NRAM


360   ! THE FIRST TWO BYTES OF A STRING ARE THE DIMENSIONED SIZE


370   ! THE SECOND TWO BYTES OF A STRING ARE THE LENGTH


380   ! THEN THE STRINGS FOLLOW


390   ! THE STRINGS SIZE AND LENGTH MUST BE MANUALLY MOVED


400     Init_size=READIO(-9826,READIO(9827,Marker)+8)!Marker IS A REAL 8 BYTES IN FRONT OF THE STRING


410     Init_length=READIO(-9826,READIO(9827,Marker)+10)


420     Set_com_nc("ERRORS",READIO(9827,Second)+10)! MOVE COM/ERROR/ TO NRAM


430     Set_com_nc("ERROR_LOC",READIO(9827,Second)+18)! MOVE ERRORS+8


440     Dim_size=Init_size


450     Length=Init_length


460     Marker=READIO(9827,Marker)+2!THE VALUE OF MARKER IS IBASIC_EROR$ ADDRESS





	Here is the full AUTOST.TXT IBASIC program.





10    ! re-save "AUTOST.TXT"


20    ! "AUTTOST.TXT" THIS IS A IBASIC DATA LOGGER PROGRAM THAT WORKS WITH VEE


30    !


40    ! This main line code is reserved as a error handling shell


50    ! All application code must be at lower level context in SUB Main


60    !


70    ! DEFINE THE I/O PATHS


80    ASSIGN @Sys TO 80900.


90    ASSIGN @Dvm TO 80903.


100   ASSIGN @Ibasic TO 80930


110   !


120   ! DEFINE VARIABLES INTO LABELED COMMON AREAS.


130   ! MULTIPLE LINES MAY BE USED TO DEFINE ALL VARIABLES UNDER THAT NAME


140   COM /Instr/ @Sys,@Ibasic,@Dvm ! Use COM so command line I/O always works


150   COM /Data_log/ Cv_ch100,Ch100(0:23,0:59),Cv_ch101,Ch101(0:23,0:59)


160   COM /Data_log/ Cv_ch102,Ch102(0:23,0:59),Cv_ch103,Ch103(0:23,0:59)


170   COM /Data_log/ Cv_ch104,Ch104(0:23,0:59),Cv_ch105,Ch105(0:23,0:59)


180   COM /Data_log/ Cv_ch106,Ch106(0:23,0:59),Cv_ch107,Ch107(0:23,0:59)


190   COM /Data_log/ Cv_ch108,Ch108(0:23,0:59),Cv_ch109,Ch109(0:23,0:59)


200   COM /Data_log/ Cv_ch110,Ch110(0:23,0:59),Cv_ch111,Ch111(0:23,0:59)


210   COM /Data_log/ Cv_ch112,Ch112(0:23,0:59),Cv_ch113,Ch113(0:23,0:59)


220   COM /Data_log/ Cv_ch114,Ch114(0:23,0:59),Cv_ch115,Ch115(0:23,0:59)


230   COM /Data_log/ Hour,Minute,Second


240   COM First_run  ! FIRST_RUN=0 FIRST TIME AND THERE AFTER = 1


250   COM /Errors/ Marker,Ibasic_error$[1600]


260   COM /Error_loc/ INTEGER Dim_size,Length


270   !


280   ! MOVE COM /Data_log/ TO NON-VOLATILE RAM


290   IF First_run=0 THEN 


300     LOADSUB ALL FROM "...SET_COM_NC"     ! LOAD HIDDEN C-SUB


310     OUTPUT @Sys;"DIAG:NRAM:ADDR?"


320     ENTER @Sys;Nram_addr


330     LOCAL @Sys


340     Set_com_nc("DATA_LOG",Nram_addr)    ! MOVE COM/DATA_LOG/ TO NRAM


350   ! MOVE THE STRING VARIABLE Ibasic_errors$ TO NRAM


360   ! THE FIRST TWO BYTES OF A STRING ARE THE DIMENSIONED SIZE


370   ! THE SECOND TWO BYTES OF A STRING ARE THE LENGTH


380   ! THEN THE STRINGS FOLLOW


390   ! THE STRINGS SIZE AND LENGTH MUST BE MANUALLY MOVED


400     Init_size=READIO(-9826,READIO(9827,Marker)+8)!Marker IS A REAL 8 BYTES IN FRONT OF THE STRING


410     Init_length=READIO(-9826,READIO(9827,Marker)+10)


420     Set_com_nc("ERRORS",READIO(9827,Second)+10)! MOVE COM/ERROR/ TO NRAM


430     Set_com_nc("ERROR_LOC",READIO(9827,Second)+18)! MOVE ERRORS+8


440     Dim_size=Init_size


450     Length=Init_length


460     Marker=READIO(9827,Marker)+2!THE VALUE OF MARKER IS IBASIC_EROR$ ADDRESS


470   ELSE


480   END IF


490   First_run=1


500   Ibasic_error$="NO ERRORS "


510   !


520   ON TIMEOUT 8,3 GOTO End  !Turn TIMEOUTS to errors--this branch never taken


530   ON ERROR RECOVER Kaboom  !This handles timeouts and errors not handled


540    !                       at lower level contexts


550   ON KEY 1 LABEL "QUIT& ?" RECOVER Quit !KEY to quit & check for errors


560   ON KEY 2 LABEL "END!",15 RECOVER End  !KEY to END now, no error check


570   Main         ! Put application code in this sub


580 Quit:PRINT "Checking for E13xx Errors at the end of the program"


590   Ibasic_error$="Checking for E13xx Errors at the end of the program"&CHR$(13)&CHR$(10)


600   E13xx_errors


610   GOTO End


620 Kaboom:PRINT ""


630   PRINT ERRM$


640   Ibasic_error$=ERRM$&CHR$(13)&CHR$(10)


650   WAIT 1


660   PRINT "Checking for E13xx Errors as a BASIC Error has occurred"


670   Ibasic_error$=Ibasic_error$&"Checking for E13xx Errors as a BASIC Error has occurred"&CHR$(13)&CHR$(10)


680   WAIT 1


690   E13xx_errors


700 End:END


710  !


720 E13xx_errors:SUB E13xx_errors   !This sub reads all errors from E13xx


730     COM /Instr/ @Sys,@Ibasic,@Dvm


740     COM /Errors/ Marker,Ibasic_error$[1600]


750     COM /Error_loc/ INTEGER Dim_size,Length


760     DIM A$[128]


770     ABORT 8                      ! Free bus handshaking


780 ! Add a error loop for each instrument


790 !


800     CLEAR @Sys   !Terminate instrument activity & clear input/output buffers


810     REPEAT       !Read the entire instrument error que


820       OUTPUT @Sys;"SYST:ERR?"


830       ENTER @Sys;A,A$


840       LOCAL @Sys


850       PRINT "SYSTEM ERROR ";A$


860       IF LEN(Ibasic_error$)<1400 THEN 


870         Ibasic_error$=Ibasic_error$&"SYSTEM ERROR "&A$&CHR$(13)&CHR$(10)


880       ELSE


890         Ibasic_error$=Ibasic_error$[1,1400]&"TOO MANY ERRORS"&CHR$(13)&CHR$(10)


900       END IF


910       WAIT 1


920     UNTIL A=0


930     LOCAL @Sys


940 !


950     CLEAR @Dvm


960     REPEAT


970       OUTPUT @Dvm;"SYST:ERR?"


980       ENTER @Dvm;A,A$


990       PRINT "DVM ERROR ";A$


1000      IF LEN(Ibasic_error$)<1400 THEN 


1010        Ibasic_error$=Ibasic_error$&"DVM ERROR "&A$&CHR$(13)&CHR$(10)


1020      ELSE


1030        Ibasic_error$=Ibasic_error$[1,1400]&"TOO MANY ERRORS"&CHR$(13)&CHR$(10)


1040      END IF


1050      WAIT 1


1060    UNTIL A=0


1070    LOCAL @Dvm


1080    !


1090    CLEAR @Ibasic


1100    REPEAT


1110      OUTPUT @Ibasic;"SYST:ERR?"


1120      ENTER @Ibasic;A,A$


1130      PRINT "IBASIC ERROR ";A$


1140      IF LEN(Ibasic_error$)<1400 THEN 


1150        Ibasic_error$=Ibasic_error$&"IBASIC ERROR "&A$&CHR$(13)&CHR$(10)


1160      ELSE


1170        Ibasic_error$=Ibasic_error$[1,1400]&"TOO MANY ERRORS"&CHR$(13)&CHR$(10)


1180      END IF


1190      WAIT 1


1200    UNTIL A=0


1210    LOCAL @Ibasic


1220  !


1230 E13xx_errors_:SUBEND


1240  !


1250 Main:SUB Main !This subroutine is treated as the main line


1260            !Put application code here


1270  ! PASS THE LABELED COMMON VARIABLES IN


1280    COM /Instr/ @Sys,@Ibasic,@Dvm


1290    COM /Data_log/ Cv_ch100,Ch100(*),Cv_ch101,Ch101(*)


1300    COM /Data_log/ Cv_ch102,Ch102(*),Cv_ch103,Ch103(*)


1310    COM /Data_log/ Cv_ch104,Ch104(*),Cv_ch105,Ch105(*)


1320    COM /Data_log/ Cv_ch106,Ch106(*),Cv_ch107,Ch107(*)


1330    COM /Data_log/ Cv_ch108,Ch108(*),Cv_ch109,Ch109(*)


1340    COM /Data_log/ Cv_ch110,Ch110(*),Cv_ch111,Ch111(*)


1350    COM /Data_log/ Cv_ch112,Ch112(*),Cv_ch113,Ch113(*)


1360    COM /Data_log/ Cv_ch114,Ch114(*),Cv_ch115,Ch115(*)


1370    COM /Data_log/ Hour,Minute,Second


1380    COM /Errors/ Marker,Ibasic_error$[1600]


1390    COM /Error_loc/ INTEGER Dim_size,Length


1400  !


1410    OUTPUT @Sys;"SYST:TIME?"   !INITIALIZE TIME VARIABLES


1420    ENTER @Sys;Hour,Minute,Second


1430    LOCAL @Sys


1440    Minute=Minute-1


1450    !


1460    LOOP


1470    ! MEASURE NEW DATA


1480      OUTPUT @Dvm;"MEAS:TEMP? TC,T,(@100:105)"


1490      ENTER @Dvm;Cv_ch100,Cv_ch101,Cv_ch102,Cv_ch103,Cv_ch104,Cv_ch105


1500      !


1510      ! PLACE THE CURRENT VALUE INTO MEMORY SO THAT BOTH MAY


1520      ! BE ACCESSED BY A EXTERNAL COMPUTER


1530      Ch100(Hour,Minute)=Cv_ch100


1540      Ch101(Hour,Minute)=Cv_ch101


1550      Ch102(Hour,Minute)=Cv_ch102


1560      Ch103(Hour,Minute)=Cv_ch103


1570      Ch104(Hour,Minute)=Cv_ch104


1580      Ch105(Hour,Minute)=Cv_ch105


1590      REPEAT   ! DISPLAY THE CURRENT VALUES UNTIL TIME TO MEASURE NEW DATA


1600        PRINT USING """CH100="",SDD.DESZZ";Ch100(Hour,Minute)


1610        WAIT 3


1620        PRINT USING """CH101="",SDD.DESZZ";Ch101(Hour,Minute)


1630        WAIT 3


1640        PRINT USING """CH102="",SDD.DESZZ";Ch102(Hour,Minute)


1650        WAIT 3


1660        PRINT USING """CH103="",SDD.DESZZ";Ch103(Hour,Minute)


1670        WAIT 3


1680        PRINT USING """CH104="",SDD.DESZZ";Ch104(Hour,Minute)


1690        WAIT 3


1700        PRINT USING """CH105="",SDD.DESZZ";Ch105(Hour,Minute)


1710        WAIT 3


1720        PRINT USING """CH106="",SDD.DESZZ";Ch106(Hour,Minute)


1730        WAIT 3


1740        PRINT USING """CH107="",SDD.DESZZ";Ch107(Hour,Minute)


1750        WAIT 3


1760        PRINT USING """CH108="",SDD.DESZZ";Ch108(Hour,Minute)


1770        WAIT 3


1780        PRINT USING """CH109="",SDD.DESZZ";Ch109(Hour,Minute)


1790        WAIT 3


1800        OUTPUT @Sys;"SYST:TIME?"


1810        ENTER @Sys;Hour,Minute,Second


1820        LOCAL @Sys


1830      UNTIL (Minute>Last_minute) OR (Minute=0 AND Last_minute=59)


1840      Last_minute=Minute


1850    END LOOP


1860 Main_:SUBEND








IN CASE OF TROUBLE:


	The VEE program ERROR_DL.VEE is a program that will read and display all error messages that the IBASIC program AUTOST generates.   This program  would be used to debug a remote system that is not working properly.


�





TRY IT


   All of the programs in this paper may be downloaded from computer hpislsup IP Address 15.11.29.69 in the directory pub/75000/ibasic/rem_dac


	


	A E1301A at the MXD factory in Loveland Colorado is connected to a E2050A LAN/HPIB gateway that is at the IP address used in this paper.  The E1301A  should already be running the program AUTOST, so running the programs plot_min.vee and plot_day.vee will demonstrate doing remote data acquisition. Channel 100 is connected to a T-type thermocouple that is measuring the room temperature.  Any location such a  HP sales office that is connected to HP’s internal internet should be able to access this demo.


   





SUMMARY


	This paper has shown that three HP products E1301A, VEE, and E2050A work very well together to create a remote data acquisition system.   Programs have been shown that configure, debug, and operate a remote system. These programs and system concepts should provide the systems developer with a good framework for starting development on a custom system.
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