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HMS Analytical Software is a specialist for
Information Technology in the field of Data
Analysis and Business Intelligence Systems
Profile

- 40 employees in Heidelberg, Germany

— SAS Institute Silver Consulting Partner for 14 years

- Doing data oriented software projects for more than 20
years

- Technologies

— Analytics and Data Management:
SAS, JMP, R, Microsoft SQL Server

- Application Development: Microsoft .NET, Java |



Our IT Services for the Life Science jl; JIMS:?W
Industry y
(SAS, JMP and R)

Ssas g;;li/:'rlﬁember

. Independent Consulting ‘CDISC’
- Programming

- Data Management

- Training and
Individual Coaching

and Integration
« Software Validation
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Two everlasting questions..

. .. In software development:

. ,,Are we building the right product?“
(-> Validation)

,Are we building the product right?“
(-=> Verification)
Supporting tools for SAS
developers? ‘
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« Unit Testing and SASUnit

- Test coverage assessment with SASUnit

« Conclusion
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- Testing starts already during programming

- Tests are implemented as executable source
code

- At least one test for every software unit:

— static test data
— execution of the unit under test
— asserts

- Test protocol is generated automatically and
summarizes test results
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Write test scenarios and test cases for SAS programs as SAS code

Use assertions to test the values of macro variables, the contents of
SAS data sets, the existence of external files or the presence or
absence of log messages

Run tests and generate test documentation in batch mode

Get clearly arranged test documentation, integrated with program
documentation

Integrate non-automatic tests, for instance visual checks of report
output

Written purely on the basis of SAS macros and a few shell commands

Available for SAS 8.2, 9.1 and 9.2 at sourceforge.net
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Test Scenario

Test Case
Test Setup: prepare data

Call Unit under Test (execute macro program)

More Test Cases
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Usage Of SAS U n It - OVGI'VleW Analytical Software
> _Insert
Test- Results
5?999% Test Scenarios
\~:89£—// %initTestcase il
/* Test setup: prepare data *x/
create / tmymacro (data=one) /* execute macro */
run_all.sas openy

$initSASUNnit .

$runSASUnit

rury

$reportSASUnit: -

create

v

Test Report

%endTestcall

%sendTestcase

/* more test cases */
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2 SASUnit Examples - SASUnit Test Documentation - Windows Internet Explorers =]

| o A ﬂc:mw:wwumwm. howi

WG SASUNE Exampies - SASUNE Test Documentaton P2 B v rSeme s (JEages -

SASUnit Examples Main Page | Test Scenarios | Test Cases | Units under Tost

S0 scenarios
i —————— Test Scenarios | SASUnit Examples - SASUnit Test
T@ exampsaspompetiars_testeas Documentation

Y@ exampleisaspomnobs_testsas

T @ exompleisaspomiregression_testsas No. M' R Program Last Run Duration  Result
(0 units under Test
= exampie'saspom 001 r‘"‘l '°‘l Shs example/saspgm/borpiot_test sas 21AUG2008 151323 7.0s D
e boxplot 525 = =
B ests ,
! @ generate.sas 002 generate sas example/saspgm/generate lest sas 21AUG2008 135849 18s @
. getvars.sas
@ nobssas 003 m;as Example/SaspgIVgelvars_test sas 21AUG2008 135851 1.0
* @ regressionsas e
004 | oosses example’saspgminobs_test sas 08SEP2008 164458 20s @
005 ::;:s';‘m sas  SIAMpleisaspgmiregression_testsas  21AUG2008:144420  1.7s D

Generated on Monday, 8 September 2008, 164501 by SASUNIE Verson 0.904 (38)

. F.ovvdlTial
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- Assessment of statement coverage with SASUnit

- Experimental feature of SASUnit, work in progress

« Enables determination of source code blocks within a
SAS macro that are executed during unit tests

- Tool for assessment how good the unit tests cover the
source code of a SAS macro

-> Discover which parts of a unit under test are never
executed during tests and thus are not tested
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Implementation of statement RS

coverage assessment

!
il

Find and mark conditionally
executed blocks of code (e.g. %IF)
in the source code under test
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E After all test cases, assess

whether all blocks of code
have been executed

During execution of each
test case, record which
code blocks are executed




| \ él
Simple Example j;gljtiglgo{tware

Assessment of Statement Coverage (here 75%):

[*Coverage Test Macro*/
%MACRO ccTestMacro1(binarylnput);
%LOCAL printTxt;
%LET printTxt = A value not equal to 1 was given.;
%IF &binarylnput EQ 1 %THEN %DO;
%LET printTxt = A value equal to 1 was given.;
o/oEND;
%PUT &printTxt;

%MEND ccTestMacro1;
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{*-- check mput data set === = m e *
%olet dsid=%osysfunc(open{&data)),
l:l Illf :‘. 1 o 1 ,-1—]"] 0 .-;LI thf:'rl 0 .-;'.I 1 o

n}llTEl:}"l:} }ltI'ifi set &data does not exist;
Yoreturn;
%end;
{*-- check whether x vanable has been specified --------------
Yoif "&x"="" Yothen Yo do;
%oput ERROE: boxplot: X vanable not specified,
Yolet dsid=%osystunc(close{&dsid)),
Yareturn;
%oend,

{*-- check for existence of x vanable -----------eeemm e -

Yoif Yosysfunc(varnum{&dsid, &x))=0 %ot
Yoput ERROE: boxplot: Vanab lr-'. & do
Yolet dsid="%osysfunc(close(&dsid));

Prograrm Library example/saspgm
Unit under Test  Test Scenario  Asserts TestCoverage [%] Resuilt

Yoreturn; hoxplot.sas 002 9 63.50 :
%end;
getvars sas 001 4 7222 m

{*-- check whether x vanable is numenc

'3"'i‘|if"3"'i‘|*,‘fimlI artype(&dsid, Yosysfunc (VAT GracIo, aray ) A il
%oput ERROE: boxplot: Vanable &x i data s et & iitzmu t} & NUMENC;

Yolet dsid=%osysfunciclose{ & dsi lll

Yareturn;

%end;
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- Using SASUnit ..

— you may require minimal more effort during the initial
development phase of SAS macros

- you will save a lot of time during implementing
maintenance/change releases

- documentation of your tests is generated
automatically

— in near future statement coverage assessment might
help you to determine how good unit tests cover the
source code of a SAS macro
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Thank you for your attention Analyticalaﬁtm

Dr. Patrick René Warnat

HMS Analytical Software GmbH
Rohrbacher Str. 26

69115 Heidelberg

Germany

www.analytical-software.de
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