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Structure of code

» Written in SAS
* Ingest ARS metadata from JSON — SAS datasets

» Process analyses specified in metadata
.. Macro library

Lt * Analysis

* Method

o « Operation

 Particular operations

» Output to Analysis Results Dataset (ARD)
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Structure of code

— O KarlWallendszus / ard-generator
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I data
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.gitignore
README.md
getversion.cmd
locate_libs.sas
setbase_stem.sas
setbasedir.cmd
setprogdt.sas

setup.sas
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setup_version.cmd
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Structure of code
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Run analyses

.......

AR AR AR AR KRR AR AR KA KA R AR AR AR AR AR A AR AR A R A AR AR AR AR AR AR AR AR AR AR A AR A

* Create dataset for expressions in SAS syntax for conditions;
[Fldata jsonmd.expressions;

length id $40 la_bel $200 dsconds $32 e)g)xession $200;

* Derive expressions in SAS syntax for conditions:

-
a
a

* Run analyses;
%run planned analyses(mdlib=jsonmd, datalib=adam, ardlib=ard);

/A

$run_analysis (mdlib=jsonmd, datalib=adam, ardlib=ard,
analid=An0Ol 05 SAF Summ ByTrt, debugfl=Y):;

$run analysis (mdlib=jsonmd, datalib=adam, ardlib=ard,
analid=An03 02 AgeGrp Summ ByTrt, debugfl=Y):;

$run_analysis (mdlib=jsonmd, datalib=adam, ardlib=ard,
analid=An03_ 05 Race_Summ ByTrt, debugfl=Y):

$run _analysis (mdlib=jsonmd, datalib=adam, ardlib=ard,
analid=An07 09 Soc Summ ByTrt, debugfl=Y):;

x/

analid=An07_09_Soc_Summ ByTrt, debugfl=Y):




Run analyses

/!A
* Run all planned analyses.

*

A * @param mdlib Library containing metadata datasets.
. E ? * @param datalib Library containing data to be analysed.
.0 5 * @param ardlib Library containing analysis results datasets.
it * @param debugfl Debug flag (Y/N).
x/

=l $macro run planned analyses ( mdlib=, datalib=, ardlib=, debugfl=N );

* Get list of planned analyses;
%¥local analids;
proc sql;
select distinct analysisid into :analids separated by '|'
from &mdlibk..listofplannedanalyses
where analysisid *= ''
order by 1;
quitﬂ

* Loop through analyses;
%$local ianal analid;
$let ianal = 1;

%$do %$while (%$scan(&analids., &ianal., '|') ne )
R $let analid = %$scan(&analids., &ianal., '|');
éj ‘”'é * Run this analysis;

%$run analysis(mdlib=&mdlib., datalib=&datalib., ardlib=&ardlib.,
analid=&analid., debugfl=&debugfl.):

%£let ianal = %eval(&ianal.+1);
%end;

#mend run planned analyses;
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Run a single analysis

E'%macro run_analysis ( mdlib=, datalib=, ardlib=, analid=, debugfl=N ):;

* Get analysis details;
%$local analname analdesc analver analreas analpurp analds analvar analsetid
datasubsetid methid
ngroupings groupingords groupingids groupingresbys
nrefops refopords refoprelids refopanalids
docrefs catids;
proc sql;
select name, description, version, reason, purpose, dataset, variable,
analysisSetId, dataSubsetId, method id
into :analname, :analdesc, :analver, :analreas, :analpurp,
tanalds, :analvar, :analsetid, :datasubsetid, :methid
from &mdlib..analyses
where id = "&analid.";
select count(*) into :ngroupings
from &mdlib..analysesordgroupings
where id = "&analid.";
select order, groupingld, resultsByGroup
into :groupingords separated by '|', :groupingids separated by '|',
:groupingresbys separated by '|'
from &mdlibk..analysesordgroupings
where id = "&analid."
order by 1;
select count(*) into :nrefops
from &mdlib..analysesrefoperations
where id = "&analid.";
select order, referencedOperationRelationshipI, analysisId
into :refopords separated by '|', :refoprelids separated by '|',
:refopanalids separated by '|'
from &mdlib..analysesrefoperations
where id = "&analid."
order by 1;
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Run a single analysis

* Show analysis details;

$put NOTE:

$put NOTE: Analysis &analid.: &analname.;

%$put NOTE: Description: %bkquote (&analdesc.):;
$put NOTE: Version: &analver.;

$put NOTE: Reason: &analreas.:;

$put NOTE: Purpose: &analpurp.;

$put NOTE: Dataset: &analds.:;

$put NOTE: Variable: &analvar.;

$put NOTE: Analysis set: &analsetid.:;
$put NOTE: Data subset: &datasubsetid.;
$put NOTE: Method: &methid.:;

%$do ig = 1 %to &ngroupings.;

$put NOTE: Grouping &&groupingord&ig.: &&groupingidé&ig. (result by group:
$end;
%do ir = 1 %$to &nrefops.;

$put NOTE: Referenced operation &&refopords&ir.:;

$put NOTE: Relationship &&refoprelid&ir.;

$put NOTE: Analysis: &&refopanalidé&ir.;
%end;

* Run the analysis method;

%ruq_method(mdlibk&mdlib., datalib=&datalib., ardlib=&ardlib.,
methid=g&methid., analid=g&analid., analsetid=&analsetid.,
datasubsetid=&datasubsetid., analds=&analds., analvar=&analvar.,
groupingids=&groupingids., debugfl=&debugfl.):;

* Write completion message to log:
$put NOTE: Analysis &analid. completed;

&&groupingresbys&ig.)

$put NOTE:
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Run an analysis method

=/ $#macro run method ( mdlib=, datalib=, ardlib=, methid=, analid=,
analsetid=, datasubsetid=, analds=, analvar=, groupingids=, debugfl=N );

$* Get operation details;
%$local methid methname methlabkel methdescr
noperations opords opids;
proc sqgl;
select name, label, description into :methname, :methlabkel, :methdescr
from &mdlib..analysismethods
where id = "s&methid.";
select count(*) into :noperations
from &mdlik..methodoperations
where id = "s&methid.";
select operation order, operation_id
into :opords separated by '|', :opids separated by '|'
from &mdlik..methodoperations
where id = "gmethid."
order by 1;
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Run an analysis method

§ 4o $* Build a work dataset including all relevant variables;

£ $build work dataset(mdlib=s&mdlib., datalib=&datalib., analds=&analds.,
: analvar=g&analvar., analsetid=&analsetid.,
datasubsetid=&datasubsetid., groupingids=&groupingids.,
fmtlib=g&ardlib., debugfl=&debugfl.):;

$* Loop through analysis operations;
$do iop = 1 %to &noperations.;

$* Execute this operation;

$run operation(mdlib=&mdlib., datalib=&datalib.,
opid=&&opid&iop., methid=&methid., analid=&analid.,
analsetid=&analsetid., datasubsetid=&datasubsetid.,
groupingids=&groupingids., analds=workds, analvar=&analvar.,
ard=&ardlib..ard, debugfl=&debugfl.):

$end;




Run an analysis operation

Bl 3 $* Create a work version of the ARD with a row for each expected result;
ooile $outline ard(ardlib=work, mdlib=&mdlib., analid=&analid., opid=&opid.,
P groupingids=&groupingids., dsin=&analds., dsout=work.ard):
LS —— °
. resultGroup 1_groupLabel | resultGroup 1_groupValue | resultGroup2_groupingld | resultGroup2_groupld | resultGroup2_groupLabel | resultGroup2_groupValue | rawValue
9 1 Placebo AnlsGrouping_01_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 < 65 years AnlsGrouping_03_AgeGp_1
: 2 Xanomeline Low Dose AnlsGrouping_01_Trt_2 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 < 65 years AnlsGrouping_03_AgeGp_1

3 Xanomeline High Dose AnlsGrouping_01_Trt_3 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 < 65 years AnlsGrouping_03_AgeGp_1
é 4 Placebo AnlsGrouping_01_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 > 65 years AnlsGrouping_03_AgeGp_2
- 5 Xanomeline Low Dose AnlsGrouping_01_Trt_2 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 > 65years AnlsGrouping_03_AgeGp_2

6 Xanomeline High Dose AnlsGrouping_01_Trt_3 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 > 65 years AnlsGrouping_03_AgeGp_2
IO groupingids=&groupingids., dsin=&analds., dsout=work.ard,
IR debugfl=&debugfl.);
T $end;
S $else %if &opid. = MthOl CatVar Summ ByGrp 2 pct %then %do;
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Run an analysis operation

"$n§ $op catvar summ bygrp pct(analid=&analid., methid=&methid., opid=&opid.,
groupingids=&groupingids.,
num analid=&num analid., num opid=&&relopid&irel num.,

T den analid=&den analid., den opid=&&relopidé&irel den.,
resultGroup 1_groupLabel I resultGroup 1_groupValue I resultGroup2_groupingld I resultGroup2_groupld I resultGroup2_groupLabel resultGroup2_groupValue I rawValue I
1 Placebo AnlsGrouping_01_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 < 65years AnlsGrouping_03_AgeGp_1 14
2 Xanomeline Low Dose AnlsGrouping_01_Trt_2 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 < 65 years AnlsGrouping_03_AgeGp_1 8
3 Xanomeline High Dose AnlsGrouping_01_Trt_3 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_1 <65 years AnlsGrouping_03_AgeGp_1 1"
4 Placebo AnlsGrouping_01_Trt_1 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 > 65years AnlsGrouping_03_AgeGp_2 72
5 Xanomeline Low Dose AnlsGrouping_01_Trt_2 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 > 65years AnlsGrouping_03_AgeGp_2 76
6 Xanomeline High Dose AnlsGrouping_01_Trt_3 AnlsGrouping_03_AgeGp AnlsGrouping_03_AgeGp_2 > 65years AnlsGrouping_03_AgeGp_2 73
. . ity
L SRRERREY
R
a * Append work ARD to main ARD;
s 5 $append addcols(dsbase=&ard., dsnew=work.ard):
‘e
| IEN .. ;
@ 2
L L L
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Future development

« Handle more operations
* Implement display patterns

» Output formats
- JSON
« XPT?

cdisc
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