FAST AND HIGH QUALITY VALIDATION PROCESS

INTRODUCTION

The purpose of a validation plan is to describe the validation activities performed
for checking errors in databases, tables, listings and figures produced. All the
objects (datasets and outputs) that require validation have to be listed in it.
Three levels of validation exist:

u Most Critical (MC): double programming by an independent statistical
programmer will be performed.

u Critical (C): validation by an independent statistical programmer or
statistician will be performed. Validation does not have to be double
programmed.

d Non-Critical (NC): validation in the form of manual review by an
independent statistical programmmer or statistician will be performed.

Once the validation level of objects has been set, a tracking sheet describing the
activity of the team working on the project needs to be compiled. This document
usually includes for each object:

validation level

priority

main programmer

status (ongoing / ready for validation / final)

date linked to the status

program used for creating the object

validation programmer

validation status (fail / ongoing / validated)

date linked to the validation status

program used for validating the object

comments

O O 0O o O o O o0 O O O

Both main and validation programmers keep this documents updated.
When the objects to be compared have validation level MC, once the double
programming has been performed several procedures exist for comparing results
produced, but most of them does not take in account all aspects they should.

COMPARING TWO DATASETS

The macro %dbcompare we are using has many advantages that can be
summarized by steps. Firstly, with PROC CONTENTS, this macro allows the user to
check if the datasets in input are comparable. A list of variables present in one
but not in the other dataset are listed. Anyway, these differences do not stop the
macro that goes through comparing the format and length of variables. Once the
differences in types are fixed we can go on with the last step of the macro. This
consists in showing in a dataset the observations without an equal counterpart in
both datasets, specifying from what dataset they come from.

bigh VIEWTABLE: Work.Examplel =B
HEIGHT AT | WEIGHT AT | BODY MASS -
UNIQUE SUBJECT IDENTIFIER ~ |COUNTRY|  AGE  |SEX| BASELINE | BASELINE | INDEXAT PLANNED TREATMENT __from
M) (KG) EACEL [N
1 |S01ND1PO H F 160 56 2578125 Yest TRT qc.dataset
2 |S0iINDIPOI HF 160 6ol 26296875 festTRTI main dataset 3
3 |501ND2P03 32 F 165 53l 19.467401286 JestTRT2 qc.dataset
4 |501N02PO3 32 F 165 53 19.856749312 JestTRTZ main dataset
4 [T F
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Moreover, this macro has two really important skills.
To avoid a lot of differences in the output dataset, the user can input the

compare all the outputs automatically and mark only the outputs with
different values.

FG L_DEM_TTS.doc - Text Compare - Beyend Compare | =R |""EE""J1
Session File Edit Search Wiew Tools Help
7 D160816_old <--> D160816 £7 Old <--> New L L_DEM_TTS.doc
@ W A= | B oos |8 & AT S
Home Sessions || Al Diffs Same | Context Minor | Rules Format | Edit | Mext Section PrevSection | Swap Reload
SAPHUSEN2016% Outputs\ Ol L_DEM_TTS.doc - [~ SAPHUSE\2016'Outputs\New\L_DEM_TTS.doc - =~

—| E&/25/2016 4:37:43 PM 32,256 bytes M5 Word Documents =  Converted  Unicode = BOM  PC 8/25/2016 4:16:17 PM 32768 bytes M5 Word Documents = Converted  Unicode = BOM  PC

variables to be excluded from comparison. For example, once we find a

Study: sel
Demographic characteristics
Analysis Set: ALl Treated Set

Study: 581
Demographic characteristics
Analysis Set: All Treated Set

difference in the calculation of a score, it is useful to remove the differences
generated by this and check for other differences one cannot notice because of
too many errors in output.

USING BEYOND COMPARE®

Beyond Compare® allows the user to perform directly comparison between
folders, text and other types of file. Once we exported the datasets to be
compared we can compare these with this program, then click on tables found
different.

G Csv - Folder Compare - Beyond Compare | = | E |""E§"-'J

session  Actions Edit Search View Tools Help Mew version available...

@ @ [l . =|[BH~|&8||& & ¥ ¥ *
Home Sessions | All Diffs Same | Structure | I"u'1ir1|:|r| Rules | Copy | Expand Collapse Select Files Flefre5h| Swap

Filters: *.* - N L

Filters  Peek
5:\PHUSE\201645UPLIB1\ Csv + . [ [&] k& S\PHUSE\2016\SUPLIB2\Csv N AL R R

Name ’ Size Modified Name ’ Size Modified
m ADAE.csv 177,040 8/24/2016 2:30:55 PM 9= | m ADAE.csv 177,040 8/24/2016 2:31:16 PM
m ADCM.csv 364,596 8/24/2016 2:30:55 PM 1= | m ADCM.csv 364,596 8/24/2016 2:31:16 PM
u ADDV.csv 734281 8/24/2016 230:55 PM 1= | m ADDV.csv 234 281 8/24/2016 2:31:16 PM
u ADEFF.csv 1,270,305 8/24/2016 2:30:57 PM 5= | w ADEFF.csv 1,270,305 8/24/2016 2:31:18 PM
u ADEX.csv 287 668 8/24/2016 2:30:56 PM 1= | w ADEX.csv 287668 8/24/2016 2:31:17 PM
m ADIE.csv 8,011 8/24/20162:30:55 PM = | m ADIE.csv 8,011 8/24/2016 2:31:16 PM
m ADLB.csv 3,794 860 8/24/2016 2:30:56 PM 5= | wADLB.csv 3794860 8/24/2016 2:31:17 PM
 ADMH.csv 377,850 8/24/2016 2:30:56 PM 1= | m ADMH.csv 377,850 §/24/2016 2:31:17 PM
u ADQS.csv 12,444 233 8/24/2016 230:57PM %= | w ADQS.csv 12,444,233 8/24/2016 2:31:18 PM

# | wADSL.csv 67,222 8/24/2016 2:31:18 PM
m ADVS.csv 468,698 8/24/2016 2:30:55 PM  |11= | m ADVS.csv 468,698 §/24,/2016 2:31:16 PM

@ 8/31/2016 4:17:20 PM Username: VALOS3-PChvalos?
8/31/2016 4:17:20 PM Load companson: SA\PHUSEN2016\SUPLIBINCsv <-» SAPHUSEN2016M\SUPLIB2 Csv
~ | 8/31/2016 4:17:29 PM Successfully compared 11 items. Completed in 2.61 seconds.

11 file(s) selected, 18.6 MB 437 GB free on S\ 11 file(s) selected, 18.6 MB 437 GB free on S\

Three symbols are shown:
e = means that outputs are identical

. means that outputs are identical not considering the exceptions we put
in the program

* # means that outputs are different

0 ADSLbd* - Text Compare - Beyond Compare | = | E |""E§"-J

session  File Edit Search View Tools Help Mew version available...

£7 Csv &l ADSL.csv

a2 @ |l x| & = # = | 8 B _| e[l ¥ & a®
Home Sessions || All Diffs Same | Contet Minor | Rules Fermat | Copy | Edit || MextSection PrevSection | Swap Reload

SAPHUSEN2016YSUPLIBINC s\ ADSL. csv 0 [ SAPHUSEN201E\SUPLIB\ Csw\ADSL. csv % [
B/24/2016 2:30:57 PM 67,222 bytes  tables = ANSI = PC B/24/2016 2:31:18 PM 67,222 bytes tables = ANSI = PC
USUBIID AGE SEX COUNTRY HEIGHT WEIGHT BMI TRTP USUBIID AGE SEX COUNTRY HEIGHT WEIGHT BMI TRTP
o SA1Ne1Pe1 AUS 31 F 168 66 25.7813 TestTRTI 3 SA1NelPe1 AUT 31 F 168 66 26.2969 TestTRTI
S81NG2Pa1 ITA 42 M 185 75 21.9138 TestTRT2 SB1NE2Pa1 ITA 42 M 185 75 21.9138 TestTRT2
SB1NGZP@2 ITA 48 M 175 83 27.1828 TestTRT1 SB1NBZPa2 ITA 48 M 175 83 27.1828 TestTRT1
o S8lNe2res ITA 32 F 165 53 19.4674 TestTRT2 &1 S8lnNez2res ITA 32 F 165 53 19.8567 TestTRT2
Sel1Na2Pad ITA 36 M 165 53 19.4674 TestTRT2 Se1Na2Pad ITA 36 M 165 53 19.4674 TestTRT2
S81NE3Pa1 ESP 38 M 196 88 22.1687 TestTRT2 SB1NE3Pa1 ESP 38 M 19 88 22.1687 TestTRT2
SB1NG3Pa2 ESP 41 M 169 64 22.4882 TestTRT2 SB1NG3Pa2 ESP 41 M 169 g4 22.4882 TestTRTZ !
SelNadPal ESP 32 M 173 65 21.7181 TestTRT2 SelNadPal ESP 32 M 173 65  21.7181 TestTRT2 .
SelNad4Paz ESP 38 M 179 82 25.5922 TestTRT1 SelNa4Paz ESP 38 M 179 82 25.5922 TestTRT1
e
¥
5:49 Madified 1 ¢ 5: 49 Madified 1 ¢

S SE1NE2Paz ITA:32: F 16553 19.4674-TestTRT2
A SE1INE2PE3 ITA-32: F 16553 19.8567=TestTRT2

# 2 difference section(s)

COMPARING OUTPUTS WITH BEYOND COMPARE®

Depending on the format tables and listings are produced, different ways of
comparing these outputs exist. Not to mention the countless errors one cannot
find comparing tables and listings simply looking at them, we think the best
way for perform the validation is to produce tables and listings in Microsoft
Word® or Rich Text formats and check them with a program that permits to

Important Difference Insert Load time: 0.07 seconds

Treatment A Treatment A
Subject  Country Age Sex  Height Weight BMI Subject  Country Age Sex  Height Weight BiMI
Number {years) {em) (kg) (kg/m~2) Number (years) (cm) (kg) (kg/m~2)
8l.81 AUS 31 F 1646 B6 25.8 L al.el AUT 31 F 1le8 66 26.3
82.81 ITA 42 M 185 75 21.9 a2.8l ITA 42 M 185 75 21.9
a82.82 ITA 48 M 175 83 27.1 a2.82 ITA 48 M 175 83 27.1
82.83 ITA 32 F 165 53 19.5 L a2.83 ITA 32 F 165 53 15.9
B2.84 ITA 36 M 165 53 19.5 a2 .84 ITA 36 M 165 53 19.5
B3.81 ESP 38 M 194 a8 22.2 a3.8l ESP 38 M 19a oa 22.2
@83.82 ESP 41 M 169 a4 22.4 @3.e2 ESP 41 M 159 o4 22.4
a4.81 ESP 32 M 173 65 21.7 a4.81 ESP 32 M 173 65 21.7
a4.82 ESP 38 M 1739 82 25.6 a4.82 ESP 38 M 179 82 25.8
BMI: Body Mass Index = Weight [kg] / (Height [m])"2 BMI: Body Mass Index = Weight [kg] / (Height [m])"2 il
Listing L DEM ATS - Produced by dummyuser on 18AUG2816 15:47 (CET), Data e [ Listing L DEM ATS - Produced by dummyuser on 16AUG2816 14:49 (CET), Data « *
Program: S:\PhUSE\pgm\TLF wvalidation\code‘\ldem.lay Program: S:\PhUSE\pgm\TLF\code'ldem.lay <
(Page 1/2) - (Page 1/2) ¥
1:1 Editing disabled 1 Ll b 1:1 Editing disabled 1 Ll b
# 4 difference section(s) Same Insert Load time: 0.04 seconds

At the top left of the screen there is a sort of summary indicating the
differences in the rows: red rows indicate the differences, blue rows indicate
the exceptions (a useful facility for avoiding the program to output as errors
all that difference that we don't want to consider).

0 inverse_kaplan_meyer.emf<--» inverse_kaplan_meyerZ.emf- Picture Compare - Beyond Compare | = |-—§I§-—J
Session File Edit View Tools Help
2 @ | B B A & & H | o
Home Sessions | Range Blend | Minor | Rules Format | Swap Reload
SAPHUSEN2016Y Outputs\inverse_kaplan_meyer.emf - [ ~ SAPHUSE\2016\Outputsiinverse_kaplan_meyer2.emf - =~
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Moreover, Beyond Compare® processes the graphs and outputs a new graph
with the differences marked in red.

CONCLUSION

Programmers in charge of validating datasets and outputs must be aware
that they not only have to focus on the outputs to be produced, but also on
the way they have to compare them to the main outputs. This way must be
as much as possible free of errors. The best and less time-consuming
method for us is the one described in this poster.



