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Introduction

This document aims to outline some preliminary steps to follow when analysing the data
generated by the QEST Performance Monitor application.

Note that these are only guidelines, not hard and fast rules, and may change over time. Users
from different geographical regions may also find their requirements and data differ from
those presented herein. These processes, therefore, are a good starting point but users are
encouraged to experiment with the available reports and determine what works best for them.

QESTLab Reports

Once assessment data is available it can be viewed through the QESTLab reporting engine
currently only available in the R&D system.

The reports are located under the ‘QEST Performance Monitor’ group of the ‘Management
Reports’ node.

Notes:
e If you cannot see this report group it is likely that you have not been granted access
to it. Please contact Spectra QEST and this will be remedied.
e If no results are being returned by the report filters please ensure that the laboratory
(all) is selected for use as pictured above. If you do not have access to this laboratory
please contact Spectra QEST and this will be remedied.
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Step 1 — Recommendations

When an assessment is run on a family on a given day the following chain of events occurs.

Find datafor [
mixes in family |

Eliminate Outliers

Calculate

Statistics L

Check Statistics
and Generate
Recommendations

Figure 1 QEST Performance Monitor assessment execution overview

It is worth noting that once an assessment has been run any recommendations generated by
the software will be stored in the database on a per-family basis. It is quite likely that the
same recommendation will be generated for a particular family over many assessments.

For instance consider the following situation: A family exists, of strength grade N32,

containing two mixes, Mix1 and Mix2, from one plant, Plantl. The family name is “Family1l”
and it is in the clan “Clan1”. Assume the following test data is available in the database:

Table 1 Example strength data

Strength
Date Cast | Mix Plant Sample | 7 Day | Predicted 28 Day
1/10/2007 | Mix1 Plantl Samplel 20.0 28.0 30.0
3/10/2007 | Mix1 Plantl Sample2 23.0 32.2 33.0




5/10/2007 | Mix2 Plantl Sample3 19.0 26.6 28.0
7/10/2007 | Mix1 Plantl Sample4 22.0 30.8 33.0
13/10/2007 | Mix1 Plantl Sample5 20.0 28.0 335
15/10/2007 | Mix2 Plantl Sample6 19.0 26.6 28.0
19/10/2007 | Mix1 Plantl Sample7 23.0 32.2 34.0
23/10/2007 | Mix2 Plantl Sample8 18.0 25.2 29.0

Note that the seven day strengths (and thus predicted strengths) will not be available until
seven days after the cast date. So for Samplel this will be 8/10/2007 and for Sample 8 it will be
30/10/2007. Similarly the 28 day strengths will not be available until 28 days after casting
date.

If an assessment is run daily from the 8% of October through to the 30" the following statistics
will be generated.

Table 2 Example predicted strength data averages as calculated on a given
day

Predicted Strength Assessment
Samples
Date Run Avg used

8/10/2007 28.0

9/10/2007 28.0
10/10/2007 30.1
11/10/2007 30.1
12/10/2007 28.9
13/10/2007 28.9
14/10/2007 29.4
15/10/2007 29.4
16/10/2007 294
17/10/2007 294
18/10/2007 29.4
19/10/2007 29.4
20/10/2007 20.1
21/10/2007 29.1
22/10/2007 28.7
23/10/2007 28.7
24/10/2007 28.7
25/10/2007 28.7
26/10/2007 29.2
27/10/2007 29.2
28/10/2007 29.2
29/10/2007 29.2
30/10/2007 28.7
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Note that if the assessment is run on days where no new data is available from the previous
assessment, the same statistics will be generated. For example, the same average value of
29.4 is generated for assessments running from 14/10 to 19/10. This is due to the fact all of
these assessments located samples Samplel through to Sample4 and used these for the
calculation of the average.

If trigger parameters for the family are set correctly the system should generate a
recommendation that the predicted strength of the family is low and needs to be analysed.



Since the Fc of this family is 32, the target strength would be even higher. It is likely that all
of the values above would fall below warning limits for this target value.

Thus the user would get twenty three separate recommendations of the same nature for this
particular family.

Summary

To make sorting through recommendation data easier, summary reports have been created.
The first of these is titled ‘Recommendations Summary’. This report is accessed through the
'‘QEST Performance Monitor’ group under the *‘Management Reports’ node via QESTLab in the
R&D system.
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Figure 2 Recommendations Summary report

This report gives the user, at a glance, the information they may wish to investigate further.
All recommendations are grouped by their respective families. Additionally all
recommendations of the same type are grouped onto one row. So, for example, all of the
recommendations generated for the family above would be shown on one row.

The report contains the following columns:

e Family - The family the recommendation relates to

e FamilyClan - The clan the family belongs to

e Grade - Grade of the family

e First Triggered on - The "To” date of the assessment on which this recommendation
was first made. In the example above this would be 8/10/2007 for the predicted
strength average.

e Last Triggered On - The “To” date of the assessment on which this recommendation
was last made. In the example above this would be 30/10/2007 for the predicted
strength average.

e # - The number of times this recommendation has been made for this family. For the
example above this would be 23.

¢ Reason - The recommendation type. For the example above this would be “Low
predicted strength”.

So a row of this report relating to the example assessment above would look something like
the following.



Table 3 Recommendations summary report for example data

Group: Family = Familyl
Family FamilyClan  Grade First Triggered On Last Triggered On # Reason
Familyl  Clanl N32 8/10/2007 30/10/2007 23 | Low predicted strength

A snapshot of actual output generated by this report is shown below.

Groug: Family = S10_N20 20mm 209%F &

Farnily FatmilyClan Grade  First Triggered On;  Last Triggered On: # Feazan

S10_R20 20rmrn 20%F L, SaDL M20 5072006 sM5.2007 27 |High Bebual Density
S10_R20 20rmrn 20%F 0, SabL M20 16A9.2006 sM5L2007 108 |High predicted =trenigth
S10_R20 20rmrn 20%F 0, SabL M20 2062007 sa/2007 0 |MoData

S10_R20 20rmmm 20%F 8, SADL M20 5072006 sdE2007 160 |High Slurmp Failure
S10_R20 20rmem 20%F L, SaDL M20 204042006 582007 75 |High pred strength war
S10_M20 20rmrm 20%F 0, SabL M200 2H1/2006 1082007 24 Lo Sampling
S10_R20 20rmrn 20%F 0, SabL M20 3A08/2006 F1072007 B0 |Ihsufficient Data
S10_M20 20tmm 20%F 8, SADL M0 2M1/2006 FAT2007 178 |High vield

S10_R20 20rmm 20%F 8, SaDL M20 2M11/2006 F10F2007F 1499 |High vield wariation
S10_R20 20rmem 20%F L, SaDL M20 2TAEL2006 FA0F2007 851 |Mlix Changed
S10_R20 20rmrm 20%F 0, SabL M20 440152007 170442007 34 Lo vield

S10_R20 20rmrn 20%F 0, SabL M20 2H1/2006 1M282007 20 |Mo Target G rading

Figure 3 Snapshot of actual recommendations summary report

It is possible to trim the information shown on this report even further by specifying the
assessment date of interest. The latest assessment run is generally the one of interest and
entering this date into the “To max between” field of the filter associated with the report will
only bring up recommendations that were last triggered for assessments run on this date.

jQF‘M Rec Summ j Il
Search Criteria: j ilil

Laboratory: (sl J
Farmily =
Clan =
To max Between |[Today] _I
Region =

Figure 4 Recommendation Summary report search criteria

The search criteria above would bring up recommendations made for assessments run today.
A region or family clan of interest should be entered into the search criteria to return only the
recommendations made for the families of interest.

After viewing the summary of recommendations for the latest assessment the user may wish
to see the values which caused these to be generated. This can be done with the individual
summary report.

Individual Summary

This report also groups recommendations by family. Recommendations of the same type are
no longer grouped together by type but rather, by the type and the value that caused the
recommendation to be generated.



The report contains the following columns:

Family — The family the recommendation relates to

FamilyClan - The clan the family belongs to

Grade - Grade of the family

To Max - The date of the latest assessment for which this recommendation was made
Type - The type of assessment the recommendation relates to

Number — Number of times this recommendation type, with these values was
observed

Reason — The reason for the recommendation being made

FieldO - The first value to which this recommendation applies to

ValueO - The value associated with field0

Fieldl - The second value to which this recommendation applies to

Valuel - The value associated with Fieldl

Field2 - The third value to which this recommendation applies to

Value2 - The value associated with Field2

Each group in this report is also sorted in descending order with respect to the “To Max” date.
A snapshot of output generated by this report is shown below:

S10_M20 20mm 20%FE SDL M20  SMEZ00F  STREMGTH | 58 |Hish Actsal Density fctal Density 226363
S10_M20 20mm 20%FE SDL M20  STA72007  STREMGTH 1 |High Sehsal Density fctual Density 2279.06
S10_M20 20mm 20%FE SDL M20  S0A72007  STREMGTH 8 |High Sehsal Density fctual Density 2271.88
S10_M20 20mm 20%FE SDL M20 20052007 STREMGTH | 12 |Hish Actsal Density fctal Density 2267.21
S10_M20 20mm 20%FE SDL M20  1TAS2007  STREMGTH 1 |High Sehsal Density fctal Densiby 2263

S10_M20 20mm 20%FE SDL M20  1GAS2007 STREMGTH | 29 |Hish Actsal Density fctial Densiby 226454
S10_M20 20mm 20%FE SDL M20  1TAME007  STREMGTH T |High Sehsal Density Bctual Density 227451
S10_M20 20mm 20%FE SDL M20 10442007 STREMGTH | 20 |Hish Actsal Density fctual Density 2283.85
S10_M20 20mm 20%FE SDL M20 21032007 STREMGTH | 14 |Hish Actsal Density fchal Density 228668
S10_M20 20mm 20%FE SDL M20  TASZ00F  STREMGTH | 13 |Hish Actsal Density Bctal Density 2277.11

Figure 5 Screenshot of actual recommendations individual summary report

In the screenshot above it can be seen that the “High Actual Density” recommendation has
been triggered for the "S10_N20 20mm 20% FA” family a large number of times. FieldO is
“Actual Density” and ValueO is the average actual density values found for this family.

The bottom row indicates that for thirteen assessments, up to 07/03/2007, the average value
for actual density was found to be around 2277 kg/m?3. This suggests that the same data set
was used for all thirteen of these assessments. From the second to last row it can be observed
that new data was available when the assessment was run on the 8 of March, giving an
average value of 2286. This data set was used until the 21/03/2007, for fourteen
assessments, until the 22",

To get a clearer understanding of what this report is attempting to convey, consider the chart
below.
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Figure 6 Chart of example data

This chart represents the performance of the example family discussed in the first section of
this document. The blue line represents individual points present in the data set. That is, the
predicted strength values for Samplel through to Sample8. The pink line represents the
average predicted strength value up to a given day where the data set consists of available
predicted strength values of the eight samples.

For this example, the first predicted strength values will be available on the 8, 10", 12" and
14'™ of October respectively. If an assessment is run daily then the same data set will be used
for the assessment running on the 8" as well as on the 9" of October. Similarly the
assessments running on the 10" and 11* will use the same set of data, which will have one
more sample available than the assessments running on the 8™ and 9.

Periods where the same data set is used can be seen on the chart above and are horizontal
sections of the line representing average values. The largest such section in the chart above is
between the 14" and 19" with six assessments using the same data set. The “Individual
Summary” report for the example above would look like the following.

Table 4 Individual recommendations summary report for example data

Family FamilyClan | Grade To Max Type Number Reason Field0 Value0 | Fieldl Valuel | Field2 Value2
Familyl Clanl N32 30/10/2007 STRENGTH 1 Low Predicted Strength strength 28.7 target 36.6 trigger 36
Familyl | Clanl N32 29/10/2007 STRENGTH 4 Low Predicted Strength strength 29.2 target 36.6 trigger 36
Familyl Clanl N32 30/10/2007 STRENGTH 1 Low Predicted Strength strength 28.7 target 36.6 trigger 35.9
Familyl | Clanl N32 21/10/2007 STRENGTH 2 Low Predicted Strength strength 29.1 target 36.6 trigger 35.7
Familyl Clanl N32 19/10/2007 STRENGTH 6 Low Predicted Strength strength 29.4 target 36.6 trigger 35.5
Familyl | Clanl N32 13/10/2007 STRENGTH 2 Low Predicted Strength strength 28.9 target 36.6 trigger 35.1
Familyl Clanl N32 11/10/2007 STRENGTH 2 Low Predicted Strength strength 30.1 target 36.6 trigger 34.3
Familyl | Clanl N32 9/10/2007 STRENGTH 2 Low Predicted Strength strength 28 target 36.6 trigger 32

Note that the trigger and target values are based on a nominal standard deviation of 2.8 and a
limit k factor of 1.65.

This report can be used to quickly check the values which generated the recommendations
and help get a feel for how recent the data used for the assessment may be.

Note that this report does not show the actual cast dates of the samples used to determine
the values but a count of how often the same values have been obtained for an assessment.
This can be viewed as a guide to how often the same data set has been used.




Outliers

As shown in figure 1 the QEST Performance Monitor will gather data and remove any outliers
prior to calculating the actual statistics which are to be checked.

An outlier in a QEST Performance Monitor data set is defined as any point, y;, lying outside of
the range yavg £ k * sy. Where yayg is the arithmetic mean of the data set and sy is the
standard deviation of the data set. If there are N points in the data set, these values are
defined as:

Yave = 2Yi/ N
Sy = V(1/(N-1) *3(yi - Yave)?)

The value of k is set up as a trigger parameter per family in the QEST Performance Monitor
client. Generally a value of 3 or so should be used. Using a value of 3 should ensure that
99.73% of normally distributed data in the set falls within this range. Any data outside of this
range, therefore, can be removed as an aberration with some confidence.

Any time an outlier is removed from a data set, a recommendation is generated to this effect
by the Performance Monitor. This special type of recommendation can be viewed in their own
set of reports.

Outlying Data Concise Summary

The first outlying data summary report is the concise summary. The data in this report is
grouped by family and sample id.

The following columns are available in this report:

e Family — The family this outlier relates to
Grade - The grade of this family
To Max - The date of the last assessment that this outlier was removed from
Number - The number of times this outlier has been removed from a data set
Statistic — The statistic this point was to be used for
Sample ID - The sample id of the sample in which this outlying value was found
- Limit - The average lower limit that was placed on this outlier
+ Limit - The average upper limit that was placed on this outlier

A snapshot of this report is shown below.

Group: Clan = QALL, Family = QBB _40_Q1N 40254,
Family Grade  To Max Mumber Statistic SamplelD -Limit + Lim it “alue

GEE_40_Gr N40254 40 1308107 1 ActualDe nsity CiH 07104 341 2293 .98 2337 85 2270 55

Figure 7 Screenshot of concise outlier summary report

Of interest to the user here would be the sample id of the outlying data. With this information,
the user can view the actual sample within QESTLab and attempt to discern the reason for
such a large deviation from the average value. The idea behind this report is that each
affected sample should only show up once per family, per statistic.

Outlying Data Summary

The outlying data summary report is again grouped by family and contains the same columns
as that shown in figure 7. This time, however, the actual limits used are shown in the “- Limit”
and “+ Limit” columns rather than the averages thereof. This means that samples may show
up multiple times but is also an indication of how many different data sets the point was
removed from.

A screenshot of the report is shown below in figure 8. It can be seen that sample CSF-
07/00726 was removed on 32 occasions from a data set where actual density was being



considered but because these are all contained on one row the same data set was likely used
in each case.

The actual yield value of this sample was also removed when being calculated but since this
spans many rows, it was likely that differing data sets were used for each row.

Groug: FamilyMame = S12_N32 all.

Family Grade  To Max Mumber |Outlayer Type Satn plelD Docket Date Cast - Limit + Limit Valle
S12_M32 all M32 050807 32 |ActusiDensity CEF-07 00726 5259554 nfa 2325 .82 2421 53 2314.80
S12_M32 all P32 210507 1 Actualield CSF-07 007 26 5239354 nfa 9467 99.30 9933
S12_M32 all M32 200507 E Actualield CEF-07 00726 5259554 nfa 94,72 9923 9933
S12_M32 all M32 130307 2 Actualield O SF-07 007 26 5239354 nfa 94.79 9811 9933
S12_M32 all M32 130507 2 Actualield CEF-07 00726 5259554 nfa 94.54 99.06 9933
S12_M32 all M32 110307 4 Actualield O SF-07 007 26 5239354 nfa 94.50 9811 9933
S12_M32 all M32 o7ms07 2 Actualield CEF-07 00726 5259554 nfa 94,56 99,03 9933
S12_M32 all M32 030307 3 Actualield O SF-07 /007 26 5239354 nfa 94.95 95.95 9933

Figure 8 Screenshot of outlying data summary report

Individual Recommendations

Once the overall recommendation summary reports have been dealt with the user may look at
each recommendation made individually. These give some high-level suggestions as to the
actions that may be taken to remedy the situation. A screenshot of this report is shown in
figure 9.

It is recommended that the filter search criteria used for this report are rather stringent such
that a manageable amount of data is returned. These criteria would be determined from
analysis of the preceding reports. A screenshot of the individual recommendations report is
shown below in figure 9.

Group: Family Name = S10_MN32 10mm 209%F &

Family FarnilyClan Grag To Tpe Reazon Recommendation Field0 Walueld Field1 Waluel Field2 Walue2
3

1052 10mm 20%FA  50DL M32 050507 STRENGTH |High Achial Densiby Recheck design il Density 235921 limit 2265 35 tanget 2285 85

S10_M52 10mm 20%FA 50DL M32 050807 STRENGTH [sufficient Data chude aditional mixes or inerease stength count 0 required 10

[S10_132 10mm 20%F A SADL M32  05ME0F  YIELD Laiy yigld Metual yield too lou, recheck design vield 97 7425 taryet 990082 lirnit 001

(510132 10mm 20%F A SaDL M2 040807 STRENGTH  |High Actual Density Recheck design Ochual Density 2359.21 limit 2285.85 et 2285.85

(510132 10mm 20%F A SaDL M32 0408407 STREMGTH  |Insufficient Data Include additional mixes or increase stength count 0 required 10

(510132 10mm 20%F A SaDL M32 040807 YIELD Loy vigld Betual yield oo low, recheck design vield 97 7425 target 99.0052 lirmit 0.01

[S10_132 10mm 20%F R SADL M32 050807 STREMGTH  |High Actsal Density Recheck design Actual Density 2359.21 limit 2285.95 et 2285.85

Figure 9 Screenshot of individual recommendation report
The “Recommendation” field stores a preliminary recommendation as to what may be done to
rectify the problem encountered.

Step 2 — Statistics

Statistics reports can be used to view all the individual statistics which were calculated for a
particular assessment.

These reports are broken down by their respective assessment types and some views are
offered to make viewing and using these reports easier.

These reports can be used to further check statistics for a particular assessment of a particular
family if need be.

These reports are a good way of checking for consistency between assessments or families
and for spotting numerical trends.

There are a number of reports which can be used to view this data. They are highlighted in the
screenshot below.



Eq% QEST Pedormance hMonitar
----- Miz Change Recommendations
E strength mean, 50 density
Strength mean, 50 density per Family

“rield mean, 50 per Family

----- QEANOD Recommendations

----- QEAMND] Cutlving [rata

----- QEAMA1 Strength fssessment

----- QEAMA1 Strength fssessment by value
----- QEAMN11 Yield Assessment

----- QEAMNAS Sampling Frequenoy

----- QEAMNZO Grading Statistics

----- QEAMTO Individ data used for Statistics
----- QEASD0 Individual Recommendations Summany

----- QEASO0 Recommendations Summany
----- QEASDY Outlying Data concise summany
----- QEAS0M Outlying Data Summany

----- QEAS11 Density Assessment Summany
----- QEAS11 Strength Assessment Summany
----- E LQEAS11 Yield Assessment summany

Figure 10 Assessment statistics reports

As with recommendation reports, summary reports are provided in order to try and cut down
on the amount of data which is shown in these reports. They are grouped by family and a row
should only appear where one or more of the calculated values have changed.

Step 3 — Charts

Charts are a good way of visualizing the data present in the QEST Performance Monitor
database. Three charts are currently available for this purpose.

Note that, as mentioned above, an assessment will run as normal even if there is no new data
available since the last time it ran. This results in the following phenomenon being observed in
the charts.

Performance vs Time
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Figure 11 Example chart



Only the pink line will be visible on these charts, note that the areas where the line is perfectly
horizontal generally represent assessments where no new data is available. The periods of
time where the same data set was used have been highlighted with red boxes on the chart
above.

Note that all chart filters have a “Grade” search criteria which should be used such that the
returned results are comparable. Also note that, since the independent axis of the charts is the
assessment date, a number of assessments will need to be run prior to any use being derived
from these charts.

Charts are a good way of determining whether a particular value is over performing or under
performing consistently or spotting trends.

Strength mean, SD, density

This chart does not group by family, it will simply show all results combined into one chart.
This is useful as an overview of the current situation but should not be used, in and of itself,
as a basis for any action.

As the name suggests, this chart displays three graphs. One of strength averages, one of
strength standard deviations and one of density values. If this chart shows some interesting
features they should be investigated further by considering individual families. This can be
done by using the search criteria of the filter on this chart or simply using the chart described
in the following section which creates separate charts for each family automatically.

A screenshot of this chart is shown below in figure 12. Since the search criteria used to
generate the chart in figure 12 were a strength grade of "N32” and one particular region it can
be said with some confidence that strength values in this region are rather high for this
particular grade. Checks should still be made on a per family basis however to ensure this is
the case.

10
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Figure 12 SHtrengtltl mean, Std, Density chart

Strength mean, SD, Density per Family
As the name suggests this chart splits the results returned by the search into separate charts
based on the various families.

With these charts the user can check the performance of individual families of mixes over
time. These charts again show information regarding the predicted strength averages,
standard deviations and densities.

The charts themselves have the same structure as that shown above in figure 12.

Yield mean, SD per Family

This chart enables the user to view yield assessment results graphically. The charts show
average values obtained for actual yield results, design yield results as well as standard
deviations thereof. A screenshot of these charts is shown in figure 13 below.

11
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Figure 13 Yield mean, SD per family chart

Step 4 — Raw Data

The last report allows the user to view the raw data that was actually used for assessments. It
is strongly recommended that very tight search criteria are used for this report. The user
should know, at least, the date of assessment they are interested in, the grade and region.

It is also useful to enter the family name such that results are further constrained. This report
is available under the "QEST Performance Monitor” report group with the title “Individ data
used for Statistics”.

Note that this report has to look up the actual QESTLab data used and may therefore run
slower than the others present in this section as a result.

The report results are grouped by family as well as the statistic of interest. A screenshot of
this report is shown below in figure 14. This screenshot shows that for an assessment run on
01/07/07, for the family "S10_N32 20mm Win 20% FA”, the actual slump calculation used
three samples. The family "S10_N32 all” used seven.

This report is a good last check of results such that any consistently low or high values can be

seen. It could also serve as a double check of the results reported by the QEST Performance
monitor.
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Group: StatisticMame = Actual Slump (30 results), Family = S10_M32 20mm Win 209%F A, Azzessment To = 1072007,

Statistic Grade  SamplelD Docket Date Cast 28 Day 5t 7 Day Pred 5t 28 Day Dit  Actual 51 Design 31 5G Des Yid

St
Actusl Slump MN32 CSF-07 00661 5003712 17I04/2007 45 435 0 g5 a0 2329 392 09900264
Actual Slump M32 CSF-07 00652 S003764 19/047/2007 43 40.6 1 95 g0 2330 177 08900263
Actual Slump M32 CSF-07/00710 5003501 2304/2007 41 35.9 1 130 50 233015 09900264
Group: Statistichame = Actual Slump (30 results), Family = S10_N32 all, Azsessment To = 1072007 .
Statistic Grade  SamplelD Docket Date Cast 28 Day 5t 7 Day Pred 5t 28 Day Dit  Actual 51 Design 31 5G Des Yid

St
Actusl Slump MN32 CSF-07 00661 5003712 17I04/2007 45 435 0 g5 a0 2329 392 09900264
Actual Sump M32 CSF-07M00682 5003764 190472007 43 405 1 a5 a0 2330 177 09900263
Actual Slump M32 CSF-07/00710 5003501 230472007 4 35.5 1 130 a0 233018 09900264
Actual Slump W32 CSF-07 00570 5004036 1805/2007 42 45 1 100 a0 2321 473 09301738
Actual Slump M32 CSF-07 00555 5004130 22005/2007 495 456 2 g3 a0 2322 714 09301735
Actual Slump N32 CEF-07 01116 50045397 27062007 415 0 g5 a0 2325 952 09901822
Actual Slump M32 CSF-07/M01118 S004602 27062007 3875 0.5 g0 g0 2345 196 09595554
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