
 

 

 

BACKGROUND TO THIS CASE STUDY 

CalculationXL and CalculationServer are products distributed by PrimeThought Software Solutions 

which do the following: 

1. The compilation of Excel Spreadsheets into re-usable components of code, which are called 

XLCs (Compiled Excel).   

2. The re-usability of this XLC either in a database (with CalculationServer) or within Excel 

directly (with CalculationXL) for various benefits such as: 

a. Processing time reduction 

b. Protection of Intellectual Property 

c. Building of units of Intellectual Property that have monetary value outside of the 

company 

d. Auditability features such as: 

i. Only having to audit the original sheet prior to compilation and wherever 

this is used and digitally signed, signing off on the formulas. 

ii. Better deep auditing as a side benefit due to the technological benefits to 

this approach. 

e. Re-usability of the XLC in database, Silverlight, ASP.NET or third party code. 

DECISION 

The decision was made by the client to choose a spreadsheet with a techno-financial model used in 

the mining industry, in this case to apply to each record of a block model which was outputted from 

DataMine in a CSV format for MPV calculations. 

The first requirement was a speed improvement sufficient to cut off very many hours of processing 

time, due to the block model having just over 140 000 records.  Running this through standard Excel 

was a process that could take quite some time ς and the client would only do 500 at a time, to not 

stress Excel endlessly ς and had calculated a total of 55 hours of processing would be needed, and 

due to pressure on the project, it was envisioned that the technological approach of CalculationXL 

could assist to bring down this time dramatically. 

It must be stressed at this point, that this case study was only aimed at reducing processing time 

as mentioned at point 1 above.  There are many more benefits to this technology and the 

reduction of processing time is just one of these benefits.  Therefore this study will focus on time 

related matters with these calculation and how this technology was applied to assist this, but 
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STEP ONE:  RECEIVING AND USING THE ORIGINAL EXCEL MODEL 

The first step was to receive the Excel Workbook that does the calculations on the lines of the block 

model. 

The first sheet looked basically like this: 

 

 

There were iterative calculations that iterates through the lines of the block model which are inputs 

existing on a second sheet.  These values come from a CSV file which is generated from DataMine 

which looks like this: 

 

¢ƻ ƎŜǘ ǘƘŜ ƻǊƛƎƛƴŀƭ ƳƻŘŜƭ ǊǳƴƴƛƴƎΣ ŎŜǊǘŀƛƴ ǾŀƭǳŜǎ ƴŜŜŘ ǘƻ ōŜ ŎƭŜŀǊŜŘ ŀƴŘ ǘƘŜƴ ŎƘŀƴƎŜŘ ǘƻ Ψ¸Ω ŀƴŘ ǘƘŜ 

iteration number needed to be set. 



To time the calculations of the original sheet, we built a little timer function into the Excel sheet to 

record start and end time to time each iteration average for various scenarios.  We will call this step 

two of the overall Case study. 

STEP TWO:  TIMING THE ORIGINAL SHEET 

 

The above excerpt from the sheet shows the time calculations of the spreadsheet. 

This shows for instance with 200 iterations the sheet took 58 seconds to run through.  On our 

second run though, the 200 iterations calculated within 55 seconds. 

Actual Timings are the following: 

 

This is the result spreadsheet: 
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So for each 50 records, Excel takes approximately 13 ς 15 seconds to recalculate the values per 50 

records. 

STEP THREE:  COMPILING THE SPREADSHEET AND USING IT WITHIN EXCEL 

By taking the original sheet and removing the iteration conditions, to facilitate a single row input for 

compilation and re-using, another sheet was created that was tested and ready for compiling. 

 

This is an excerpt of the sheet without the recursive conditions that was created to compile, and 

down here, there is only one input row, marked as input and containing output in the same row. 

 

The name manager was used to name the correct ranges in the input and output row and this is 

what the name manager looks like with these correctly named ranges: 



 

We also created a heading column for pasting the headings into the new workbook that will use the 

XLC 

 

 

COMPILING THE SHEET 

After the above, the sheet was ready for compiling.  The ranges were named, the calculations were 

correct and there was only a single input and output row for the values. 

 

By compiling, publishing and adding a digital signature, these calculations would be safe and invisible 

to a user who uses the XLC thereafter.  Also, only the original Excel Spreadsheet would have to be 

audited. 

USING THE SHEET IN EXCEL 

By opening a new sheet, you can simply open the Calculation Flow Pane on the right hand side of the 

workbook and select the directory that stores the particular XLC that we want to use: 



 

Then by selecting this directory, we will see a list of XLCs in this directory: 

 



We can drag this XLC down the pane and place it in the Calculation Flow work area. 

 

This XLC contains all of the calculations of the original but hidden away. 

Only input and output ranges will be visible. 

 

We now replicate this a hundred times, starting at the first cell of the sheet.  You can also paste the 

headings and then replicate if you want to. 



 

As you can see from the above, we have replicated this component a hundred times in this example 

and simply pasting over this replication the correct values from the following CSV, we can now 

calculate. 

 

We can now take the values from here and recalculate: 



The time for calculating 50 records is  

 

2.16 seconds 

 

The timing for a hundred records in terms of the recalculations is 4.066 seconds. 

The timing for a thousand records  



 

Is 

 

49.68 seconds.  In a second run this time was 51.15 seconds. 



 

ACCURACY OF DATA 

The accuracy of the data was tested in terms of comparing the results from Excel and comparing 

results from using the XLC in a database are identical within the first 4 decimal places with an 

indication that the XLC seems to be more accurate due to rounding in Excel. 

SIZES OF THE XLC USED IN SHEETS COMPARED TO ORIGINAL WORKBOOKS 

 

The replicated XLC result is 43 KB for 100 records compared to the 161 KB size of the original sheet 

with a hundred records. 

 

The size difference for a thousand records are the following: 

 

 

137 KB versus 479 KB. 

STEP FOUR:  USING THE XLC IN THE DATABASE 

DECLARE @XC INT  

DECLARE @YC INT  

DECLARE @ZC FLOAT 

DECLARE @mbs INT  

DECLARE @XINC INT  
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DECLARE @YINC INT  

DECLARE @ZINC INT  

DECLARE @IJK INT  

DECLARE @tonne FLOAT 

DECLARE @Ni FLOAT 

DECLARE @Record INT  

 

EXEC CSDB. LoadCacheFile  'wb' ,  'C: \ Users \ Desiree \ Documents \ Calculation 

XL\ GeoblkMdl -  Test.xlc'  

 

DECLARE @tmpData Table ( Ref varchar ( 255 ),  Value varchar ( 255 ))  

 

DECLARE excel_cursor CURSOR FOR  

SELECT Top 10000  

  [Record] ,  

  [XC (m)] ,  

  [YC (m)] ,  

  [ZC (m)] ,  

  [(mbs)] ,  

  [XINC (m)] ,  

  [YINC (m)] ,  

  [ZINC (m)] ,  

  [IJK] ,  

  [(tonne/m3 )] ,  

  [Ni (%)]  

FROM [CSDB] . [CSDB] . [GeoData]  

OPEN excel_cursor  

FETCH NEXT FROM excel_cursor INTO @Record,  @XC,  @YC,  @ZC,  @mbs,  @XINC,  

@YINC,  @ZINC,  @IJK,  @tonne,  @Ni 

WHILE @@FETCH_STATUS = 0 

BEGIN 

  

 DECLARE @VarString NVARCHAR( MAX)  

  

 SET @VarString = ( 'Select '   

      + CONVERT( VARCHAR( MAX),  @Record)  + ', '   

      + CONVERT( VARCHAR( MAX),  @XC)  + ', '   

      + CONVERT( VARCHAR( MAX),  @YC)  + ', '   

      + CONVERT( VARCHAR( MAX),  @ZC)  + ', '   

      + CONVERT( VARCHAR( MAX),  @mbs)  + ', '  

      + CONVERT( VARCHAR( MAX),  @XINC)  + ', '  

       

      + CONVERT( VARCHAR( MAX),  @YINC)  + ', '  

       

      + CONVERT( VARCHAR( MAX),  @ZINC)  + ', '  

       

      + CONVERT( VARCHAR( MAX),  @IJK)  + ', '  

       

      + CONVERT( VARCHAR( MAX),  @tonne)  + ', '  

      + CONVERT( VARCHAR( MAX),  @Ni))  

 

 EXEC CSDB. SetCacheNamedRangeValues  'wb' ,  'InputCells' ,  @Varstring  

  

 EXEC CSDB. CalculateCache  'wb'  

  

 DELETE FROM @tmpData 

 INSERT INTO @tmpData (  Ref ,  Value )  ( SELECT REF,  VALUE FROM 

CSDB. GetCacheRangeCells ( 'wb' ,  'Data!L1:AA1' ))  

 

 UPDATE 

  [CSDB] . [CSDB] . [GeoData]  



 SET 

  [Cu (%)] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'L1' ),  

  [Pd (g/t)] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'M1' ),  

  [Pt (g/t)] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'N1' ),  

  [Au (g/t)] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'O1' ),  

  [(tonne)] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'P1' ),  

  [(tonne)1] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'Q1' ),  

  [Ni (%)1] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'R1' ),  

  [(tonne)2] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'S1' ),  

  [Ni (%)2] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'T1' ),  

  [Cu (%)1] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'U1' ),  

  [Pd (g/t)1] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'V1' ),  

  [Pt (g/t)1] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'W1' ),  

  [Au (g/t)1] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'X1' ),  

  [(tonne)3] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'Y1' ),  

  [Grade (Ni %)] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'Z1' ),  

  [MP] = ( SELECT VALUE FROM @tmpData WHERE Ref = 'AA1' )  

   

 WHERE 

  [Record] = @Record 

   

 FETCH NEXT FROM excel_cursor INTO @Record,  @XC,  @YC,  @ZC,  @mbs,  

@XINC,  @YINC,  @ZINC,  @IJK,  @tonne,  @Ni 

END 

CLOSE excel_cursor  

DEALLOCATE excel_cursor  

 

SELECT TOP 10000 *  FROM [CSDB] . [CSDB] . [GeoData]  

In this example, we reference the same XLC from outside the database, to run inside the database.  

By importing data from the same CSV as used in Excel, we created a table with the input 

information: 



 

Now, we simply run the calculation in the database.  Here is a snippet of the SQL that we use: 

And these are the results: 

 

For 50 rows, 3 seconds. 

 


