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1. Summary 
 

With the expansion of the RTU/EFM product line into the liquid market it has been recognized that the hard coded report 
formats that have existed in the AutoEXEC unit are not flexible or capable of providing all of the various information that 
users in this market have requested. Users have required more and more custom versions of AutoEXEC just to provide the 
report in the formats and with the user specific information that they require in their daily operations. The implementation 
of the User Configurable Reporting feature is intended to provide end users with the ability to generate custom reports in 
the AutoSERIES AutoPILOT PRO, AutoXP, and AutoFLEX) product line. 

The overall goal for the User Configurable report is to provide separate formatted reports on different communications 
channels independent of each other. Reports should normally be dedicated to each communications channel. If identical 
reports are to be printed on separate communications channels, then two separate reports should be created both using 
identical templates to avoid conflicts between port drivers. 

The Report table (#102) will be selected as a “Master” table from the Table #96 communications tables, just like a 
MODBUS Master or Ultrasonic etc tables. The communications driver will call the report processing function. The report 
function will check if it is enabled and check for a manual “force” request or if it is time to print the report based on the 
user configured frequency and report type. A “Legacy” printer selection will be available in the table to print reports from 
the AutoEXEC to the existing Ethernet and USB printers. The AutoConfig will have the ability of requesting a report and 
uploading the resultant formatted report. As mentioned earlier, the Configurable report will have the ability to be printed from 
the Ethernet or serial ports via the current Master functionality that is currently used for MODBUS, Tank Gauge, Ultrasonic, 
etc Mastering. The reports can also be sent out the AutoEXEC's USB and Ethernet port using the existing printer option in 
the control table and a printer selection that will be available in each configurable report. 
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2. Parameter Definitions 
 

The Configurable Report offers the user with various parameters with which to configure and control the generation of the 
report. These parameters are as follows: 

 

 

Figure 1. Configurable Report 
 

1. Enable: Enables or Disables the processing of this User Configurable report. 

2. Descriptor: A user changeable label for this report. 

3. Report Number: Floating point numeric label associated with this report. 

4. Report Type: Various intervals at which the reports can be generated at and has the following definitions: 

a. Manual Print 

b. 1 Minute 

c. 5 Minutes 

d. 10 Minutes 

e. 15 Minutes 
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f. 20 Minutes 

g. 30 Minutes 

h. 1 Hour 

i. 2 Hours 

j. 3 Hours 

k. 4 Hours 

l. 6 Hours 

m. 12 Hours 

n. Daily 

o. Monthly 

5. Starting Day: Day of the month at which a monthly report will print (1 to 31). 

6. Starting Hour: Starting hour at which a daily and monthly report will print (0 to 23). 

7. Force Report: Flag provides a method of forcing a report to be generated and output at any time (0-Disabled: 1-
Force Report). 

8. Clear Report: Flag that provides a method of clearing/deleting a stored ASCII report template (0- Disabled: 1-
Clear Report). 

9. Legacy USB/EthPrint: Flag that provides a means to associate a User Configurable report with the Legacy 
USB/Ethernet printing capabilities. (0- Disabled: 1-Use Legacy Printing). 

10. Output Count: Current number of formatted ASCII characters available for output to a printing device driver or 
the AutoConfig PC software for uploading during the report generation sequence. 

11. Report Status: Boolean that indicates if the report is available for printing or is in the process or printing a 
report (0-Available: 1-Busy). 

12. Port Number: IP port number for Ethernet based printers (Default value 9100). 

13. IP Address: Port number for Ethernet based printers. 

14. Entry Index: Index for History Log Record Selection (Future Implementation). 

15. History Item: History Item within Record for use with compare. 

16. Compare Value: Compare reference when searching through history Records. 

17. Single or Multi Report: User can generate reports using the index or index counter with the “?” character in the 
report templates 

18. Single Report Index: If Single Report is selected, which Meter Run or Table Index to substitute for the “?” character 
in report templates. 

19. Multi Report Counter: If Multi Reports is selected, this counter generates reports from 1 to N (This counter reports) 
for the user 
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3. Template Commands 
 

The user will have the ability to define their own custom reports by means of a ASCII based report template scripting 
commands. This scripting commands are intended to be intermingled within regular ASCII text. The commands are 
delineated by 2 reserved ASCII characters “<” and “>”. The “<” character denotes when to begin the special parsing of a 
command and the “>” character denotes when to end the parsing. The commands available to the user allow for the 
placement of live, calculated, static, status, historical, event, etc, information from the RTU into reports. Commands 
available to the user consists of, but may not be limited to, the following: 

1. Print Point Reference Item 

2. Print Binary Text Item 

3. Print Average Variable 

4. Print Summation Variable 

5. Print History Variable 

6. Print ASCII String Table Item 

7. Print History Date or Time 

8. Print Global Date or Time 

9. Print Event Audits or Alarms 

10. Print Repeating Character 

11. Read History Record 

12. Zero Averaging Variable Array 

13. Zero Summing Variable Array 

14. Form Feed Character 

15. Line Feed Character 

16. Report End 
 

3.1 Syntax for Scripting Commands 
The template is an ASCII text file that fully defines the format and content for each report. Each line of the template will 
include the text to be printed along with the format for each of the printed items. Associated with each formatted text item 
will be information that will define the source of the item to be printed and some additional codes that will determine any 
operation that will be performed. 

The information for each printed item will be defined within the < > characters of the text. 

Special Control Characters 

<FF> Form Feed Character 

<LF> Line Feed Character 

<ZA> Zero Averaging Variable Array 

<ZS> Zero Summing Variable Array 

<X> Report End 
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The 1st Character after the < character determines the function to be performed as follows: 
A: Print Average Variable 
B: Print Binary Text Item 
H: Print History Variable 
P: Print Point Reference Item 
R: Read History Record 
S: Print Summation Variable 
T: Print Table #15 Text Item 
D: Print History Date or Time 
G: Print Global Date or Time  
E: Print Event Audits or 
Alarms 
I: Print Repetitious Character 

 
Each function is expanded in the following pages 

1. Repeating Character Item - I 

In the case of repetitious character items this command can be used to insert the desired number of any ASCII character 
into a report. This command can make report templates with repetitious characters much more compact in size. 

<In, C> 
 

Text item to insert. 

Number of text items to insert. 
 

2. Event Record Item - E 

For the designated event logs all events up to the maximum (all of not specified) will be formatted as follows. 

<En, T, F, O, M> 
 

Optional maximum number of events to print. 

Order Format (“N” = Newest record first, “O” = Oldest record first) 

Date format (1 = MMDDYY, 2 = DDMMYY, 3 = YYMMDD) 

Type “U” specifies Audits and type “A” specifies Alarm printing. 

Event Log Variable ID (Normally will be 1 for first event log) 

 
3. Text Variables - T 

In the case if Table #15 text information needs to be printed on a report the following format will be used. 

<TII> 

Text Item number in Table #15. 
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4. Average Variables - A 

Up to 32 double precision averaging variables are defined within the report generator. These variables can be assigned to 
any point reference item to be printed so that averaging can be performed on data within the report. 

<An, W, D> Average Variable n where n is a value between 1 and 32. 

Decimal Places of floating point variables. 

Width 

Average Variable ID 

“An” appended to the end of a point reference/History variable indicates that the value is to be used in the calculation of 
Average Variable n. 

Note: A maximum of 32 Averages can be calculated on a single report. 

Note: The average will be a running sum of the individual averages and then the value printed will be that running 
summation divided by the number of total averages summed up to that point. 

Note: This function relies on the use of the “History Record Item” (<H...> described further below) being used prior to the 
usage of this command or point reference item. In addition, “regular” individual point reference values can be averaged as 
well. 

 

5. Enum Text Item - B 

In cases where text is to printed depending upon a value (Initial/Final Batch report text) the following function can be performed: 

<B0, TI, II, FI, XX, “Text1”, “Text2”, ....... , “Text32”> 

Text #X If “Option 32” 

Text #2 If “Option 2” 

Text #1 if “Option 1” 

Text Count (2 up to 32) 

Field Index 

Item Index 

Table 

Index 

B0 = Use Point Reference for Enum Text Item 

Source. Example: 

Batch Report: <B0, 46, 1, 5, 2, “Un-Official”, “Official”> 

In the above case if the table entry 46 Item Index 1 Field Index 5 is 1 then the report generator will print 
“Official”. If the value is 0 then “Un-Official” will be printed. If the number is any other number, it will generate 
an error. 

Test Value: <B0, 1, 1, 4, 8, “Zero”, “One”, “Two”, “Three”, “Four”, “Five”, “Six”, “Seven”> 

In the above case if the table entry 1 Item Index 1 Field Index 4 is 0 through 7 then the report generator will print the 
corresponding verbiage for that number. If the number is any other number, it will generate an error. 

<B1, nn, XX, “Text1”, “Text2”, ....... , “Text32”> 
 

 
B1 = Use History item for Enum Text Item 

Source. 
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Example: 

Batch Report: <B1, 1, 2, “Un-Official”, “Official”> 

In the above case if the History Variable H1 is set to 1 then the report generator will print “Official”. If the value is 0 
then “Un-Official” will be printed. If the number is any other number, it will generate an error. 

Test Value: <B1, 12, 8, “Zero”, “One”, “Two”, “Three”, “Four”, “Five”, “Six”, “Seven”> 

In the above case if the History Variable H12 is set to 0 through 7 then the report generator will print the corresponding 
verbiage for that number. If the number is any other number, it will generate an error. 

 

6. History Record Item - Hn 

Up to 40 floating point variables are defined within the report generator. These variables are populated after performing a 
Read History Record operation. The following command can be used to place one of the 40 history record item entries 
into the printed report. 

<Hn, W, D, Sn | An | Dn | Tn> History Record Variable n where n is a value between 1 and 40. 

Optional Time Variable ID 

Optional Date Variable ID 

Optional Average Variable ID 

Optional Summation Variable ID 

Decimal places 

Width 

History Record Variable ID 
 

7. Read History Record – R 

In cases where the report requires various items from a history record to be printed the following command can be used to 
populate up to 40 History variables from within a history log record as follows: 

<Rn, ll, nn> 
 
 
 
 
 
 
 
 
 

Example: 

Optional Log Record Index (When n = 0) or Prover Run No (When n = 2). 

Required 192 History Log 

n = 0 Comparison is entered Record Index (nn above). 

n = 1 Comparison is record search value and ee is the entry to compare. 

(Comp uses FPPR in Table 102 and ee uses BPR in Table 102). 

n = 2 Compare is search value and ee is the entry to Compare 

(Comp uses FPPR in Table 102 and ee uses BPR in Table 102). 

Read Hourly Log Record 

<R0, 43, 10> 

The function call will define the day for which the hourly record is required. 

The report generator will go to History log 192, 43 (Meter Run #1 Hourly Log) and search for Index 10 of the requested 
Hourly Log. The record entry will then be read and up to 40 associated Historical Variables will be populated. Each history 
variable can then be used in the report. 
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Daily Log Record Item 

<R0, 44, 10> 

The function call will define the month for which the daily record is required. 

The report generator will go to History log 192, 44 (Meter Run #1 Daily Log) and search for Index 10 on the requested Daily 
Log. The record entry will then be read and up to 40 associated Historical Variables will be populated. Each history variable 
can then be used in the report. 

Read Batch Log using Batch Number as Search Item 

<R1, 39> 

In this example the function call will define the Log containing the Batch Information to be printed. In this case we will be 
printing a Batch Report for Liquid Meter #1. 

In order to select the correct batch report to be printed from within the history log the user must first select the History 
record item that will be used for the search routine to select the required report. 

For example, if the batch report history is setup to have Batch Number as field entry #2 then the Table 102 entry 
Hist_Item should be set to 2. This will tell the report generator to look at Field entry #2 within each record when searching 
for the correct batch report to be printed. 

Finally the required batch number for the report should be entered into Table 102 Compare_Value to allow the search 
algorithm to retrieve data for the correct batch number. 

The correct record entry from within the Meter Run Batch Log will then be searched for and History Variables read for use 
in the report. 

Request Prove Meter Run #1 History for Required Prove Sequence Number 

<R2, 43, 0> 

In this example the function call will define the Log containing the requested Prover Run information to be printed. Here we 
will be printing Prover run Information for run #1 of a required prove report for Meter #1 (Prove Runs start with index 0). 

The function call will define the Log containing the Prove Meter Run Information and the run number to be printed (In the 
above case run #1). 

In order to select the correct Prove report for the required run the requested Prove Report Sequence Number must be 
written to Table 102 Compare Value. 

Finally the required Field within the prove run log containing the run information must be written to Hist_Item to use as the 
search for the field within each prove run history record to be compared. 

After this has been setup, the report generator will go to History Log 192, 43 (Meter Run #1 Prove Run Log) and use Table 102 
Compare_Value and Table 102 Hist_Item to search for Prove Run #1 in the correct Prove Sequence Number Record. 

The record entry will then be read and up to 40 associated Historical Variables will be populated. Each history variable can 
then be used in the report. 

Note: Function R2 is only used when reading individual prove runs for a prove report. 
 

8. History Date – DD 

To print the date of a historical record read by command “R”. 

<DII> 

  History Date format (1, 2, or 3) 

1 = MMDDYY 

2 = DDMMYY 

3 = YYMMDD 
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9. History Time – DT 

To print the time of a historical record read by command “R”. 

<DT> 

 History Time 
 
 

10. Global Date – GD 

To print the system date. 

<GII> 

  System Date format (1, 2, or 3) 

1 = MMDDYY 

2 = DDMMYY 

3 = YYMMDD 
 
 

11. Global Time – GT 

To print the system time. 

<GT> 

System Time 
 
 

12. Point Reference Item ID - P 

<PTI, II, FI, W, D, Sn | An | Dn | T> Point Reference Table Index, Item Index, Field Index 

Optional Time Variable ID 

Optional Date Variable ID 

Optional Average Variable ID 

Optional Summation Variable ID 

Decimal places 

Width 

Field 

Index 

Item Index 

Table Index * Value of -1 in II indicates a run dependent item. 

Note: Sn or An can be appended to the point reference to include the value in a summation or average calculation the 
result of which will be used elsewhere in the report. 

Date Format: 1 = MMDDYY 

2 = DDMMYY 

3 = YYMMDD 
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13. Summation Variable - S 

Up to 32 double precision summation variables are defined within the report generator. These variables can be assigned to 
any point reference item to be printed so that summation can be performed on data within the report. 

<Sn, W, D> Summation Variable n where n is a value between 1 and 32. 

Decimal 

Places Width 

Summation Variable ID 

Sn appended to the end of a point reference indicates that the value is to be summated into Summation Variable n. 

Note: A maximum of 32 summation variables can be calculated on a single report. 

Note: This function relies on the use of the “History Record Item” (<H...> described previously) being used prior to the 
usage of this command. In addition, “regular” individual point reference values can be averaged as well. 
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4. Template Examples and 
Resultant Formatted Reports 

 
Example Daily Report - Template 

 
 

Figure 2. Daily Report Template 
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Example Daily Report - Formatted 
 
 

Figure 3. Daily Report Formatted 
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Example Prover Report - Template 
 
 

Figure 4. Prover Report Template 
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Example Prover Report - Formatted 
 
 

Figure 5. Prover Report Formatted 
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