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Compiling, Re - using BlockModel Processing XLC in Excel and SQL Server 2008 Database

BACKGROUNDO THIS CASE STUDY

CalculationXlnd CalculationServer apgoducts distributed by PrimeThought Software Solutions
which dothe following

1. The compilation of Excel Spreadsheets re-usable componentsf code, which are called
XLC¢Compiled Excel).
2. The reusability of this XLC either in a databdaéth CalculationServegr within Excel
directly (with CalculationXLfpr various benefits such as:
a. Processing time reduction
b. Protectian 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 signesigning off on the formulas.
ii. Better deep auditing as a side benefit due to the technological benefits to
this approach.
e. Reusability of the XLC utatabase Silverlight, ASP.NET or third party code.

DECISION

The decision was made bye clientto choosea spreadsheewith a technofinancial 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 formétdr MPV calculations.

The first requirement was a speed improvement sufficiantut off very many hours of processing
time, due to the block model having just ovBt0000records. Running this through standard Excel
was a process that could take quite some tig@nd the client would only do 500 at a time, to not
stress Excel emelsslyc and had calculated a total of 55 hours of processing would be neeated

due to pressure on the project, it was envisioned that the technological approachlofilationXL
could assist to bring down this time dramatically.

It must be stressed at this point, that thisase studywas 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. Therefinis study will focus on time
related matters with these calculation and how this technology was applied to assist this, but
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STEPSO APPLY TECHNOLOGY



STEP ONE: RECEIVAND USING THE ORIGINEXCEL MXEL

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:
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Therewereiterative calculations that iterates through the lines of the block model whichrgmets
existing on a second sheet. These values come from a CSV file which is generated from DataMine
which looks like this:
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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 overallCase study

STEP TWOTIMING THE ORIGINBHEET

Auto Record Evaluation Range
1 Record | N™ Record MNorY
1 200 Y
Evaluation Record 200
Initial & Precalc. -0, Y or N Y
Revision 28 Jan 09
Start 11:00:10 AM H 0
End 11:01:08 AM W 0
Diff 0.000674537 3 58
Timing M Total Secs 58.04

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 thr@mgbur
second run though, the 200 iterations calculatedhivi 55 seconds.

Actual Timings are the following:

Microsoft Excel

Time in Seconds

#— Microsoft
Excel

300 400 500

Number of block model records

This is the result spreadsheet:



Records  Time (sec) For each 50

50 13 14
100 27 14
150 41 14
200 55 14
250 63 15
300 84 13
350 97 14
400 111 15
450 126 15
500 141 15

So for each 50 records, Excel takes approximately13seconds to recalculate the values per 50
records.

STEP THREE: COMRG.IMTHE SPREADSHEHND ASING IT WITHEXCEL

By taking the original sheet and removing the iteration conditions, to facilitate a single row input for
compilation and reusing, another sheet was created that was tested and ready for compiling.
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This is an excerpt of the sheet without the regive 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.
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The name manager was used to name the correct ranges in the input and output row and this is
what the name maager looks like with these correctly named ranges:



Mame Manager &

Mame Value Refers To Scope
1=l Block_Value -0.842 =Datal SAAS1 Workbook
1=l Feed_Perc 0.137 =DatalsR.&1 Workbook
=l Feed_Tonne 6580 =Data! Q51 Workbook
1=l Grade_Perc 0,080 =Data! K51 Waorkbook
= TIK 131195 =DatalsIs1 Warkbook
1=l IndexRef 1 =Datal 451 Workbook
1=l InputCells £°17,75753657,"764... =Datal$As1:8Ks1 Waorkbook
=l mbs i =Datal SES1 Workbook
= Qutput {"1°,"575365","754... =DatalsAs1:5AA51 Warkboak
‘=l Produced_Perc 5,46 =Data! §T51 Workbook
‘=l Produced_Tonne 0 =Data!$551 Waorkbook
1=l Saleable_perc 0,000 =Datal 5751 Warkbook
[ 1=l Saleable_Tonne 0.0 =Datal Y51 Warkbook
1=l tonne_m3 3.08 =Datal 5151 Waorkbook
i=IXC_m 575305 =Datal 4851 Warkboak
= KINC_m 30 =Datal sF&51 Workbook
EIYC m 7542965 =DatalsCs1 Warkboak
ZIYINC_m 30 =Datal §551 Workbook
=EZC_m 997.5 =Data!sDs1 Waorkbook
=1 FINC__m 15 =DatalsH51 Warkbook

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

After the above, the sheet was ready for compiling. The ranges were naneechlculations were
correct and there was only a single input and output row for the values.

2| Compite
(il statistics

23 SmartReplace | Pubiish

e SharePoint Publish

Jfe Inspect Formula B}, Attach PDF

_* Calculation Flow ¥ Dependencies ‘("" Add Signature

By compiling, publishing and adding a digital signature, these calculations would be safe and invisible
to a user who uses the XLC thereafter. Also, onlptiggnal Excel Spreadsheet would have to be
audited.

USING THE SHEET XCEL

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 igarge:



Browse For Folder &S )

Compiled workbook folder

Ei Documents -
.. Calculation XL
. Certs

b 4y Clients

> . Corelogger
. Groove Workspace Archives
.. Groove Workspace Templates

P @ My Music

P @ My Pictures

|+ B N Vidanc

| MakeNewFolder | [ ok || cancel |

n.

-

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

Calculation Flow v X

Directory I Sharepoint
C:\Users\Desire...

&' GeoblkMd! - Test.xlc




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

Calculation Flow v %

Directory | Sharepoint
C:\Users\Desire...

@j GeoblkMd| - Test.xlc

GeoblkMmdl -
Test

—

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

Onlyinput and output ranges will be visible.

( Enter New Range IAP
ATA1
Number of Rows 1100 2
Row Spacing 0 B
Number of Columns {1 : =
Column Spaces =

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.



1 W7 s 0 k1] 30 t5 181155 308 0080 ¢ 080
1 gur s 0 30 0 3 18118 108 9080 ¢ 080
1 8879 0 W N L} 185155 bR .05 0.0
1 857 0 0 0 - 151125 3.08 0.020 0.059
1 9875 0 0 30 5 151155 ER 0& 0.080
1 wrs 0 20 5 151188 3.08 0030 ¢ 080
1 99 s 0 3 30 S 150185 ) ¢ 080 0080
1 gars 0 N 30 L 158182 .02 G 080 0.0%0
1 857.5 0 0 0 5 131138 308 0.080 g.020
1 9875 ] k] 30 5 181138 ER ¢.050 ¢.050
1 s 0 20 30 5 181188 308 0050 §.0%0
1 oW s 0 30 30 L) 155185 | 0080 ¢ G&0
1 987 S 0 3 )0 - 1008 ) 08 4o .00
1 9878 0 b 30 1831158 08 0.020 0080
1 9975 0 30 [ t5 13413¢ 3.08 9.020 3.0%0
1 97 s o 20 30 5 181155 3 2.0l 2030
1 ars 0 k] 30 S 131 30 2080 800
1 s 0 % 30 t5 180155 Jod ¢ 080 ¢ 080
1 8y 0 30 ane G 3.050 8.0m:
1 9875 ] 0 30 15 181158 e 0.0%0 4.020
1 997.5 0 2 kg 15 131185 .08 3020 2.050
1 97 s 0 30 30 ts 181155 308 ¢ 080 8.080
1 s 0 30 )0 t5 1801%5 108 3 020 ¢.080
1 8875 0 M 30 L 101153 J.os ¢ oM ¢.080
1 L1 0 0 20 8 \LARE S 8 024 o
1 957.5 0 0 30 ] 181155 3 03a 080

As you can see from the above, we have replicated this companbundred times in this example
and simply pasting over this replication the correct values from the following CSV, we can now
calculate.

63 575305 7642875 982.5 1005 30 30 15 170769 2.918093 0.75
69 575335 7642695 982.5 1020 30 30 15 175419 2.924803 0.78
70 575335 7642725 982.5 1035 30 30 15 175494 2,935843 0.77
71 575335 7642785 982.5 1050 30 30 15 175644 2.670653 0.78
72 575335 7642815 982.5 1065 30 30 15 175719 2.673691 0.79
73 575335 7642995 982.5 1080 30 30 15 176169 2.91518 0.8
74 575365 7642695 982.5 1095 30 30 15 180519 2.90934 0.81
75 575365 7642755 982.5 1110 30 30 15 1806689 2.883793 0.82
76 575365 7642735 982.5 1125 30 30 15 180744 2.713266 0.83
77 575365 7642815 982.5 1140 30 30 15 180819 2.751595 0.84
73 575365 7642845 982.5 1155 30 30 15 180894 2.903645 0.85
79 575365 7642935 982.5 1170 30 30 15 181119 3.11322 0.36
80 575365 7642965 982.5 1185 30 30 15 181194  3.08107 0.87
81 575365 7642995 982.5 1200 30 30 15 181289 2.86045 0.38
82 575395 7642695 982.5 1215 30 30 15 185619 2.945662 0.89
83 575395 7642755 982.5 1230 30 30 15 185789 2.853323 0.9
84 575395 7642785 982.5 1245 30 30 15 185844 2.737238 0.91
85 575395 7642815 982.5 1260 30 30 15 185919 2.717087 0.92
86 575395 7642845 982.5 1275 30 30 15 185994 2.897308 0.93
87 575395 7642905 982.5 1230 30 30 15 186144 3.027351 0.34
83 575395 7642935 982.5 1305 30 30 15 186219 3.062565 0.95
89 575395 7642965 982.5 1320 30 30 15 186254 2.950541 0.98
90 575395 7642995 982.5 1335 30 30 15 186369 3.012997 0.97
91 575395 7643025 982.5 1350 30 30 15 186444 2.905678 0.98
92 575425 7642665 982.5 1365 30 30 15 190644 2.93831 0.99
93 575425 7642695 982.5 1380 30 30 15 1507195 2.943441 1
94 575425 7642755 982.5 1395 30 30 15 190869 2.856277 1.01

We can now take the values from here and recalculate:



The time for calculating 50 records is
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The timing for a hundred records in terms of the recalculations is 4.066 seconds.

The timing for a thousand records
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| ACCURACY OF DATA

The accuracy of the data was tested in termsahparing 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 XLCIWBESHEETS COM®ED TO ORIGINAL VKBR OKS

i3] Geo Rep 100 xlsx 2009/03/0502:55 ... Microsoft Office E... 43 KB

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

E31] Geo-blockmodel Evaluation - size Test 100.x/sm 2009/03/0502:35 ... Microsoft Office E... 161 KB
The size difference for a thousand records are the following:

£ Geo lﬂﬂﬂ.x.lsx 2003/03/04 04:14 ... Microsoft Office E... 137 KB

£34] Geo-blockmodel Evaluation - size Test 1 000 xlsm 2009/03/0502:34 ... Microsoft Office E... 479 KB

137 KB versus 479 KB.

STEP FOURJSING THE XLC IN TB#TABASE

DECLARE@XCINT
DECLARE@YCINT
DECLARE @ZCFLOAT
DECLARE@mbsINT
DECLARE@XINC INT



DECLARE@YINCINT
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.xIc'

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

DECLAREexcel_cursor CURSORFOR
SELECT Top 10000

[Record]

[XC (m)] .

[YC(m)] .

[ZC (m)] .

[(mbs)] .

[XINC (m)] .

[YINC (m)] .

[ZINC (m)] .

[19K]

[(tonne/m3 )] ,

[Ni (%)]
FROM[CSDB] . [CSDB] . [GeoData]
OPEN excel_cursor
FETCH NEXT FROMexcel_cursor INTO @Record, @XC @YC @ZC @mbs @XINC
@YINC @ZINC @IIJK, @tonne, @Ni
WHILE @@FETCH_STATUS 0
BEGIN

DECLARE @VarString NVARCHARVIAX

SET @VarString = ('Select’

CONVERTVARCHARMAX, @Record) + '
CONVERTVARCHARMAX, @X¢C + "'
CONVERIVARCHARMAX, @YC + '
CONVERIVARCHARMAX, @z¢C + '
CONVERTVARCHARMAX, @mbs + ','
CONVERTVARCHARMAX, @XING + '

+ + + + + +

+

CONVERIVARCHARMAX, @YING + ',
+ CONVERIVARCHARMAX, @ZING + ',
+ CONVERIVARCHARMAX, @IJK) + '

+ CONVERTVARCHARVAY, @tonne) + '
+ CONVERTVARCHARMAX, @Nj)

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' , 'DatalL1:AALl" )

UPDATE
[CSDB] . [CSDB] . [GeoData]



SET

[Cu ()] = (SELECT VALUE FROM@tmpData WHERERef = 'L1' ),
[Pd (g/t)] = ( SELECT VALUE FROM@tmpData WHERERef = 'M1' ),
[Pt (g/t)] = ( SELECT VALUE FROM@tmpData WHERERef = 'N1' ),
[Au (g/t)] = ( SELECT VALUE FROM@tmpData WHERERef = 'O1' ),
[(tonne)] = ( SELECT VALUE FROM@tmpData WHERERef = 'P1' ),
[(tonne)1] = ( SELECT VALUE FROM@tmpData WHERERef = 'Q1' ),
[Ni (%)1] = ( SELECT VALUE FROM@tmpData WHERERef = 'R1' ),
[(tonne)2] = ( SELECT VALUE FROM@tmpData WHERERef = 'S1' ),
[Ni (%)2] = ( SELECT VALUE FROM@tmpData WHERERef = 'T1' ),
[Cu (%)1] = ( SELECT VALUE FROM@tmpData WHERERef = 'Ul' ),
[Pd (g/t)1] = ( SELECT VALUE FROM@tmpData WHERERef = 'V1' ),
[Pt (g/t)1] = ( SELECT VALUE FROM@tmpData WHERERef = 'W1')
[Au (g/t)1] = ( SELECT VALUE FROM@tmpData WHERERef = 'X1' ),
[(tonne)3] = ( SELECT VALUE FROM@tmpData WHERERef = 'Y1' ),
[Grade (Ni %)] = ( SELECT VALUE FROM@tmpData WHERERef = 'Z1' ),
[MP] = (SELECT VALUE FROM@tmpData WHERERef = 'AAl' )
WHERE
[Record] = @Record

FETCH NEXT FROMexcel_cursor INTO @Record, @XC @YC @ZC @mbs
@XINC @YINC @ZINC @IIK, @tonne, @Ni
END
CLOSE excel_cursor
DEALLOCATEexcel_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:
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E Results L:ﬁ Messages

Record XCim) YCim}  ZC(m) ({mbs) XINCm) YINC {m)
P sses 7oops 9975 0 20 20
e e e 0
3 12 575395 7642995 9975 30 30 30
4 4 575425 7642965 9975 45 30 30
5 5 575425 7642995 9975 60 30 30
& & 575425 7643025 9975 75 3 30
7 7 575455 7642965 9975 S0 3D 30
g 8 575455 7642935 5975 105 30 30
9 g 575455 7643025 5975 1200 30 30
1010 575485 7642995 5975 135 3D 30
111 575485 7643025 5975 150 3D 30
1212 575545 76437205 5975 165 3D 30

4 m

ZINC jm) 1K

15 181135
15 186295
15 186370
15 1913535
15 191470
15 151545
15 156455
15 196570
15 156645
15 201670
15 201745
15 212385

ttonne/m3 )
3.084453
2 929656
29441
2873483
2925581
2937574
2918952
2870173
2 B996ET
2765125
27758357
2961777

Ni (%)
0.08
0.09
0.1

0.11
012
013
0.14
0.15
0.16
017
018
0.19

Cu (%)
0.0795239983248325
0.0882181027500271
0.0967479963468231
0.105138006785125
0.113403457877001
0.121557480011225
0.129611063716385
0.137573841342659
0.145454100109281
0.153255096878952
0.16039519306345
0.168668028067844

Pdlgh)  +
018271908
0.20222103
0.22257115
0.24200895
0.26116765
0.28007544
0.29875643
0.31723163
0.33551903
0.35363457
0.37158222

0.38340435 7
F

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

And these are the results:

Ll

(L

Results |_1§ Meszages

Record XCim)  YCm) ZCm)  {mbs)
| 575365 7642965 9975 O
" 575395 7642965 9975 15
575395 7642395 9975 30
575475 7642965 9975 45
575425 7642395 9975 60
T |

XINC {m)

HEBsS

BEBES

YINC {m)

ZINC {m) |

JK

ftonne/m3 )

181195
186295
136370
131335
151470

3.024493
2.929656
2.9441

2.873483
2.929581

Ni(Z)  Cu (e -
008 0.0795295983249325) |
009  0.0822131027500271
01  D0967479963468231
011 D105138006785125
D12 0.113403497877001

[atd

@ Query executed successfully.

DESIREED630 (10.0 RTM) | sa (52) | CSDB | 00:00:03 | 50 rows

For 50 rows, 3 seconds.



