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acro Unit Test Tool
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C:\Users\mhzt\OneDrive - Novo Nordisk\projs ve - Novo Nordisk\projstat\nn9277\nn9277-4328\current\stats
1 /********************************************************** it e b L e e e e e e e e e e e e e e e e e e e e e e e e e e e e
2 Description: Repairs missing time for events using the ru : Repairs missing time for events using the rule >

3 early or after first drug time: early or after first drug time:
4 If on same date as first drug date, then f on same date as first drug date, then time is set to one ming
5 first drug_time. Else it is set to earlig

rst drug time. Else it is set to.earliest hour, minute and seco:

=~ 29 Programmer : SRDQ

30 Comments  : Initial Coding
31
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~ 33 ¥%macro Hdamddimpetmatden (ti_datain =

_dd_imp_tm_afdtm(ti_datain =

45 set &ti_datain. ; set &ti_datain. ;

46 format &ti_tmout. TIMES. &ti_dtmout. DATETIME1S.; format &ti_tmout. TIME8. &ti_dtmout. DATETIME1S.;
X - . 3 ot i : . * Cq——" I i i
ol 47 Sepaghte_the #ime part c_:fl:t from,_tha datasimdetenut variable ; - A Iy Wg&ﬂﬁ»g twpart out from da_t};ge mput vgrlab}‘
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34 ,ti_dataout = ,ti_dataout =

35 ,ti_dtmin = ,ti_dtmin = p
36 ,ti_dtin = ,ti_dtin = <
37 ,ti_tmout = ,ti_tmout =

38 ,ti_dtmout = < 38 ,ti_dtmout = &
e «
41 B R e e e e e e e e e e e e s B R b e e e e e e e e e e e e
42 * Begin processing the time - applying time imputation rule - early 42 * Begin processing the time - applying time imputation rule - early or fifl

43 EEEKEEEEEKERXERE R KX KRR R R XK KRR KRR KRR E KRR KRR RR XK XX KRR XX KRR KRR R KRR KRR KRR R Rk Xk 43 ************************************************************************;
44 data &ti_dataout. ; data &ti_dataout. ; !
: 45
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Macro Unit Test Tool

Consider macro to be a black box
 Give input data

 Run macro

* Pre-specify expected results
« Compare results

]| -

Expected results Actual results
(pre-specified) (added columns)




Why use Unit Testing

Build trust in your code
Develop specification

Simple testing

Re-usable testcases
Prevent errors or side effects

- when fixing bugs or
- extending functionality
Automated tests

Continuous Integration



What is MUTT

MUTT (Macro Unit Test Tool) is
« A framework for testing SAS macros
« A SAS program that can execute unit tests
« Test Data (specification) created in Excel
« Create test data without coding
e Separate code and tests
« Creates feedback on quality
« SAS log
« Output dataset



How does it work?

 Create specification (Excel)
« Store in data > unittest

* Create macro

- Store in program > macros

e Execute MUTT

« Check results in SAS log

nn%332 > general > current > statsI data > unittest I

~
Name

% result

@ adamimpdtlastvisit.xlsx
@ adamimptmafdtm.xlsx
@ adamimptmearly.xIsx

@ misccalculations.xlsx

nn9332 > general > current > stats >I program > macros I

~
Name

' adamimpdtlastvisit.sas
' adamimptmafdtm.sas
' adamimptmearly.sas
& adammbkadur.sas

' adampktail.sas

' comparev0l.sas

& misccalculations.sas

 Results stored in data > unittest

> result > [macroname]

Date modified

25-Feb-22 1:05 PM
24-Feb-22 1:08 PM
25-May-21 1:12 PM
21-Mar-22 9:00 AM
19-Feb-22 3:05 PM
17-Feb-22 3:57 PM
28-Mar-22 4:16 PM

Date modified

28-Mar-22 12:44 PM
01-Apr-22 8:55 AM

10-Mar-22 11:38 AM
10-Mar-22 12210 PM

01-Apr-22 11:09 AM

Type

SAS File
SAS File
SAS File
SAS File
SAS File
SAS File
SAS File

nn9932 > general > current > stats >I data

> unittest > result > I

~
Name

#% adamimpdtlastvisit
adamimptmafdtm

adamimptmearly

(SRS RN

misccalculations

Date modified

01-Apr-22 11:09 AM
1:09 AN

01-Apr-22 1
10-Mar-22 12:10 PM

01-Apr-22 11:09 AM



The Specification

nn%332 > general > current > statsI data > unittest I

Macro signature § Date modified
o g . . . tmacro misccalculations ( t 28-Mar-22 12:44 PM
SpeCIflcatlon IS done I n Excel input ds = nimpdtlastvisit.xlsx 01-Apr-22 8:55 AM
input var x rimptmafdtm.xlsx 10-Mar-22 11:38 AM
° Te St S u ite ([Setu p] pa N e) output_ds = &input_ds. out rimptmearly.xlsx 10-Mar-22 12:10 PM
’ calculations.xlsx 01-Apr-22 11:09 AM
A B E F G
testsuite Data | Parameters ) keys Y OUTPUTDATA ) SupplementData Y Enable
input_ds = input
misccalc_small_numbers ;,output_ds = misccalc_result misccalc result TRUE
input_ds = linput
misccalc_large_numbers linput ;output_ds = misccalc lresult misccalc lresult TRUE
- Y " RN PrOOV R e ey A B C D E A ——
TEST_NAME X always_two sum_self Run_testcase
Value two 2 2 4 TRUE
v P et | inpee | @ Valye three 3 2 s wue [T
Valuefour 4 2 8 TRUE

« Test cases (other panes) PNl gt i, g o Bl

setup linput ‘




Demo



@ misccalculations.sas - * MUTT_DEMO - SAS Enterprise Guide —

File Edit View Program Tools Help  [%~ O~ @ O % Whale
& Run m B E Xhm OC|E]| < shre | £k Debug [El sasapp ¥
Code Log ¥
33 =%macro misccalculations(j
ﬂ34 input ds =
35 , input var = x
36 , output ds = &input ds. out
S8 F3
38 data &output ds.;
39 set &input ds.;
40 always two = 2;
41 sum self = &input var. + &input var.;
42 run;
43 %$mend;
44, Stestmacros () ;
AR
Output Data (0) v
<

Run code to generate output data.

Project: MUTT_DEMO Users\mhzt\OneDrive - Novo Nordisk\projstat\nn9932\general+cur...  Line 33, Col 25 : $#Ready @4 A9
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Will Unit Testing Save the Day?

WARNING: Garbage in — Garbage out
 Verify test cases and test data
- Boundary conditions
« Special cases
- Extended functionality
« Currently only for macros adding data to input



Future perspectives

* (Re-)introduction of Standard Macros
* Less review
* Higher quality
* Fewer resources
* Automation: True continuous integration
» Automatic testing when committing code

* Reject of commits if tests fall



Future perspectives

 Test driven design and development process
 Think test cases while preparing functionality
- will trigger further detailing
» Documentation

 Sharing knowledge



Conclusion

* Use MUTT to unit test macros without coding
* Easy to use
* Higher quality
 Safer to update
» Automated testing
« Beware of tests cases
 can be a complex discipline

« needs to be maintained/updated
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Thank you

Questions or comments?
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