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What is a “mash-up“?

Urban Dictionary

Mash Up · 1. To take 2 completely different types of music and putting them 

together. · 2. To completely destroy, wreck or mutilate. · 3. A cacophony of 

the senses ...

Definition: combining things in a new way to get results quicker / better …

This mash-up: user written fns / ADaM based “data warehouse” / user interface
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User written functions in SAS

• Introduced SAS v9 (initially limited but v9.2 made enhancements)

• PROC FCMP to define

• General rule: user-written functions can be used where a SAS function can 

be used (in data step, in a where statement …)

• A poor relation to SAS Macro ?

• It can’t encapsulate a procedure …

• It only does one thing …

• But it allows us to do some clever things …
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%GetSQL macro - 1

• SAS Global Forum 2012 paper “Use the Full Power of SAS® in Your Function-

Style Macros” Mike Rhoads

• “what do you do if you need a macro that can be embedded within a SAS 

statement, but the underlying task requires the execution of one or more 

DATA or PROC steps?”

• Solution of three parts

• Outer macro – invokes a user written function

• User written function – a bridge between inner and outer macros 

• Inner macro – does the work – can contain whatever sequence of PROCs 

and DATA steps needed

• The paper has some examples including %GetSQL …
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%GetSQL macro - 2

• Outer macro

• User written fn

• Inner macro
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%GetSQL macro – 3 – simple example
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options cmplib=sasuser.mysubs;

data example;

set

%GetSQL (select name, age, weight from sashelp.class where sex = 'M' order by age)

%GetSQL (select name, age, height from sashelp.class where sex = 'F' order by name)

;

run;

proc print data=example;

run;
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ADaM – “One step away” - 1

• Why did CDISC happen?

• Easier / standardised data structures

• “One step away” from analysis

• Good principles to inform what we do?

• Combine ADaM structures and SQL functionality to get to “one step away”
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ADaM – “One step away” – 2 – example - CDISC pilot

• Complex query: a dataset suitable for AE analysis (freqs, rate ratios, rate differences)
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proc sql noprint;

create table aeanal_rr as

select a.*, b.tottrtdur, b.toty, b.npt, 

(b.tottrtdur - a.offset) / 365.25 as tar, 

(100*nae*365.25/(b.tottrtdur - a.offset)) as rate, 

(100*nae/npt) as pctae

from

(

select trtan, trta, aebodsys, aedecod, sum(offset) as offset, n(offset) as nae

from

( 

select distinct usubjid, astdy, (trtedt-trtsdt+1) as trtdurd, (trtedt-trtsdt+1-astdy) as offset, 

trtan, trta, aesoc, aebodsys, aedecod, min(sub_a.astdy) as min_astdy

from cdp.adae (where=(TRTEMFL='Y')) as sub_a

group by usubjid, aesoc, aebodsys, aedecod

having astdy = min_astdy

)  

group by trtan, trta, aebodsys, aedecod

) as a

inner join

(

select sum(trtdur) as tottrtdur, sum(trtdur)/365.25 as toty, n(trtdur) as npt, trt01an, trt01a 

from cdp.adsl

group by trt01an, trt01a

)  as b

on a.trtan = b.trt01an

order by trtan, trta, aebodsys, aedecod

;

quit;
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ADaM – “One step away” – 3 – combine with %GetSQL

• and this SQL query can be used in a %GetSQL call …
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data example2;

set %GetSQL

( select a.*, b.tottrtdur, b.toty, b.npt, 

(b.tottrtdur - a.offset) / 365.25 as tar, 

(100*nae*365.25/(b.tottrtdur - a.offset)) as rate, 

(100*nae/npt) as pctae

from

(

select trtan, trta, aebodsys, aedecod, sum(offset) as offset, n(offset) as nae

from

( 

select distinct usubjid, astdy, (trtedt-trtsdt+1) as trtdurd, (trtedt-trtsdt+1-astdy) as offset, trtan, trta,

aesoc, aebodsys, aedecod, min(sub_a.astdy) as min_astdy

from cdp.adae (where=(TRTEMFL='Y')) as sub_a

group by usubjid, aesoc, aebodsys, aedecod

having astdy = min_astdy

)  

group by trtan, trta, aebodsys, aedecod

) as a

inner join 

(

select sum(trtdur) as tottrtdur, sum(trtdur)/365.25 as toty, n(trtdur) as npt, trt01an, trt01a 

from cdp.adsl

group by trt01an, trt01a

)  as b

on a.trtan = b.trt01an

order by trtan, trta, aebodsys, aedecod);

run;
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ADaM – “One step away” – 4 – combine with %GetSQL

• Maybe this can be simplified by storing the query definition … for example  

… in a macro variable:
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%let _temp_query = select a.*, b.tottrtdur, b.toty, b.npt, 

(b.tottrtdur - a.offset) / 365.25  as tar, 

(100*nae*365.25/(b.tottrtdur - a.offset)) as rate,

(100*nae/npt) as pctae from   (     select trtan, trta …

proc print data=%GetSQL (&_temp_query) ; run;



www.elderbrook.de PHUSE 2023 – AD11

Data Warehouse

• Definitions of data selections (statistical analysis plans and so on)

• Each data selection can be defined as an SQL query

• Store these data selections with relevant attributes (name, ordering, key …)

• Result … a data warehouse

• Can access data warehouse and combine with tools such as %GetSQL to 

have analysis ready data

• … where does this lead ?
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Putting it together - 1
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ADaM datasets Data selections

%GetSQL
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Putting it together - 2

• Storing queries … 

• SQL code could be stored in any suitable container

• JSON is one example (and is likely to become more common) …

• This example has a two level structure – table of queries and the 

queries themselves 
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Putting it together - 3

• Application requirements

• Access data via stored queries in data warehouse

• Additional functionality (for example subsets / subgroups)

• Process data and produce results

• Local solutions (for example macros and/or standard methods)

• What tools are there ?

• SAS – SAS A/F (well-integrated, flexible ….)

• Other platforms
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Putting it together - 4

• Data warehouse – JSON dataset

• GetSQL macro

• SAS A/F application

• Local analysis macros and SAS PROCs
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A Sample Application - 1

• SAS A/F

• Table of queries based on SAP requirements

• Table of potential analyses (both SAS PROCs and user written macros)

• each query has attributes that determine which PROCs / macros are 

appropriate and what variables are to be used in the analysis 

• Selecting a query shows what analyses are possible

• User may specify subsets or subgroups (either based on existing variables 

of defined interactively) 

• Analysis results are shown interactively and may be saved

• Code may be saved
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A Sample Application - 2

• screenshots
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Opportunities and Implications

• Opportunities:

• Speedy responses to requests for new analyses

• Applications can be distributed beyond programming department

• … Investigations are facilitated

• Implications:

• Need well-defined queries (starts with well-defined analysis plans)

• Can be validated

• Need careful definition of the analyses, variables, and so on that are 

applicable to each specific query

• Consider the control of results (including validation requirements)
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Conclusion

• Improving efficiency 

• Clinical trial reporting has fewer applications than might be expected 

• Find places where processes can be streamlined

• Combining techniques can provide opportunities

• This mash-up is just one example
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Questions and comments

Your comments and questions are encouraged and valued

stephen.prust@elderbrooksolutions.com
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