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1.1 DeltaV IEEE 754 Double Precision Processing and DeltaV 

 

Floating point numbers within DeltaV controllers are of the single precision format (32 bit 

IEEE 754 format) which is only able to represent 7 significant figures. Therefore you have a 

problem when interfacing to high precision computing controllers such as oil and gas 

industry flow metering computers which have to represent huge flow totalisation values with 

many more significant figures. This is typically achieved by use of double precision (64 bit 

IEEE 754 format) numbers that support 15 significant figures.  

 

The standard DeltaV Serial interface card (with Modbus) also only supports floating point 

numbers of the 32 bit format. Therefore to read in 64 bit double precision values from such 

a device it is necessary to read in the raw 64 binary bits through the DeltaV serial card using 

multiples of 16 bit words (Modbus holding registers or Input register types). These multiple 

values then have to be recombined for representation/reporting or further calculation within 

the DeltaV environment. 

 

As DeltaV controllers only supports single precision floating point numbers it isn’t possible to 

perform further mathematics on these numbers within the controller without losing 

precision. Typically though within the DeltaV environment it is only necessary to display 

these values on operator displays or for onward reporting purposes, therefore no further 

manipulation is necessary (at least within the DeltaV environment). 

 

Fortunately DeltaV Operate and the VBA it implements does support the 64 bit double 

precision number format. Therefore Intuitive have developed a streamline approach to 

achieving the recombination of the 64 bits of a double precision number for display on 

DeltaV operate graphics. From these it can be passed onward to reporting packages if 

necessary as either a double precision format floating point number if further processing is 

necessary, or as a simple string for basic display purposes. 
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1.2 The Basics of Double Precision 64 bit floating point number format 

 

A double precision floating point number is held in a computer’s memory as a group of 64 

binary digits (bits). 

 

1 bit represents the sign bit. 

11 bits represent the exponent. 

52 bits represent the fraction. 

 

Graphically represented here 
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If you have an interest the following web page provides more details on the format and how 

it is able to represent a decimal floating point number. 

 

http://en.wikipedia.org/wiki/Double_precision_floating-point_format 

 

At this stage it is worth taking a look at the following web page which provides a useful 64 

floating point to 64 bit number converter.  Have a play and see what results you get.  

 

http://www.binaryconvert.com/convert_double.html 

 

This page is very useful when proving an interface to a device that uses double precision 

numbers, enabling you to determine the bit pattern and numbers you should be expecting 

and allowing you to determine where and how the numbers are received by the DeltaV 

datasets.  

 

A couple of examples from this converter  

 

1. You will see that a floating point value of 1.0 is represented by 0x3FF0000000000000  (that's a 

hexadecimal value) and in this case the most significant 32 bits (bits 32 to 63 bit have a value of 

3FF00000 hexadecimal which is 1072693248 decimal. (Note each hex digit represents 4 bits). 

The next 32 bits (bits 0 to 31) have a value of zero.  

 

2. You will see that a floating point value of 12345.67891 is represented by 0x40C81CD6E685DB77 

Bits 32 to 63 = 40c81cd6 hex   = 1086856406 decimal 

Bits 0 to 31 = e685db77 hex  = 3867532151 decimal 

These are the data values you'll see on the registers read from the serial device. 

http://en.wikipedia.org/wiki/Double_precision_floating-point_format
http://www.binaryconvert.com/convert_double.html
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1.3 Example of DeltaV Serial Card Configuration 

 

Presented here is the serial device dataset configuration to read one double precision 

number by reading 4 x 16 bit holding registers. This could also be 4 x 16 bit Input registers. 

(Note the 4 holding registers would typically be contiguous within the serial device memory 

range). These 4 holding registers are taken into the DeltaV controller as two unsigned 32 bit 

integer values. 

 

This configuration could be extended to read in upto 25 double precision numbers (100 

values / 4) 
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You'll need to set a reference value in the serial device computer such as 12345.67891 as in 

the examples 2 above and confirm which register represents which group of bits. It is to 

important to know this as you don’t want to confuse bits 0-31 with bits 32 to 63 

 

After configuring and downloading the serial card you should see the two values as per 

example two in registers R40001 and R40003.  

Bits 32 to 63  = 1086856406 decimal 

Bits 0 to 31 = 3867532151 decimal 

From this you can determine which register represents Bits 32 to 63 and which represents 

Bits 0 to 31. You’ll need this information in the next step of the process. 
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1.4 DeltaV Control Module Configuration 

 

Intuitive have developed a library composite and associated DeltaV Operate dynamo to 

simplify the process of recombination of the two 32 bit unsigned numbers back into a double 

precision number in the DeltaV operate environment. 

 

It may appear odd that we cut the 64 bits up into 8 x 8 bit unsigned (byte) numbers but this 

is to maintain unsigned numbers throughout the transfer process, and because of the fact 

that VBA in DeltaV operate does not support an unsigned integer data type greater than a 

byte (8 bits). The VBA integer data types of Integer and Long are both signed 

representations. 

 

The composite used within a control module is shown here. 
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The composite internals are shown here. 

 

 

1.5 The DeltaV Operate Dynamo 

 

The dynamo recombines the eight x 8 bit unsigned bytes provided on the outputs of the 

composite back into a double precision number and displays this as a string on the DeltaV 

Operate display. The dynamo also contains an iFix double precision variable that could be 

used for further mathematics within the DeltaV Operate environment or for passing on to 

reporting/MES packages. 

 

An adaption of the dynamo could also be implemented within a foreground or background 

iFix schedule to ensure double number processing continues regardless of a specific DeltaV 

operate graphic being open or DeltaV Operate even running on a workstation or application 

station. 

 

Rather than being a complete solution the IES_8X8BIT_TO_DOUBLE dynamo provides the 

framework on which further application development can be made, essentially it provides 

the simple recombination mechanism. Typically the units of the value would be shown on a 

dynamo along with alarm and status conditions associated with the value. These could be 

added with little extra effort. 

 



  

 

 

File Name: INT-DVDBL.doc Page 8 of 8 Version: 1.2 
Document Number: INT-DVDBL   

 

 
 

 

Head Office  +44 (0)161 928 8239 

 email info@intuitive.uk.com 

 web www.intuitive.uk.com 

 

 Post Caspian House 

  Caspian Road 

  Altrincham 

  Cheshire 

  WA14 5HH 

  United Kingdom 

 

Intuitive is an ISO9001:2008 accredited company specialising in 

the design, configuration, testing, commissioning and support of 

ProVox & DeltaV Basic Process Control (BPCS) and Safety 

Instrumented Systems (SIS) for industrial batch and continuous 

process application in a variety of industry sectors such as 

pharmaceuticals, fine chemical, plastics, water and nuclear 

 

mailto:info@intuitive.uk.com
http://www.intuitive.uk.com/

