PhUSE GPP Steering Board
Good Programming Practice at a Glance

The GPP Steering Board is a voluntary industry group with representatives from a diverse array of health and life sciences organizations

« Working to develop common good programming practices applicable to statistical programming for the development of high quality and efficient programming code

* Focus on analysis and reporting of clinical trial data; data integration; preparation of clinical data for e-submissions

 This Poster contains an overview of PhUSE GPP guidance Version 1. Consolidated industry guideline with potential to replace/augment individual company
guidance and serve as a set of business rules when working on standard scripts for public use.

PhUSE GPP Guidance is The Wiki is a place to share your ideas and

found on PhUSE Wiki post your contributions.
Please provide your comments!

http://www.phusewiki.org/wiki/index.php?title=Good Programming Practice Guidance

GPP Principles Coding conventions

" Do not overwrite existing datasets

Before you begin

Understand what you need to do; plan how to get Write code that is = Use of all uppercase should be avoided
there; collect what you need " Clear and easy to read and review = Separate data steps and procedures with at least
] SOP< & train " Easy to maintain, modity and debug one blank line — Use whitespace
i Studsy P:c;i:)rllglg - rlimoal?rt:’f;r?ar]r:jCQEEds minimal code " Use ‘data=dataset’ option in procedure statements
] Standards | " End data steps and procedures with run or quit
" Can be reused or easily adapted. =Pyt each statement on a separate line
"  Annotated CRF " Efficient and uses minimal computer ="|ndent statements belonging to a level by 2 to 5
_ gAP éig;iShtei”?\ Processing resource | columns (use the same number of spaces
peciTications " Written in such a way to reduce logical throughout the program), i.e. every nesting level
. Tools and macros and syntax errors e

should be visibly indented from the previous level.
"Do loops and if then else statements start and

Have a look at the Wiki, there is more ... end with same level of indentation

Examples Of Good and bad code Review the 2 code snhippets below: Both produce the same output. Why is code on the right better?

ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

et external data
ldata ally TIND 7 e R R R R R R AR R R R R
set &derived tTarget..alk; DATA alb
if saffl = "Y' : (EEEF==tudvid =subjid usubjid awvisit avizitn paramcd aval chg armcd tempflag) s
B val i s s £] do - S5ET Eﬁa:ivaﬁ_:a:ga:..alh:
1 aWVa 15 milissing nemn L WHERE saffl = "¥': .
Cempflagl='x'; IF aval TS MISSTNG THEN cempflag='x': e Comments explain the
t-EprflE'.gE="--" . IF avi=itn i= missing then put "Mote: Missing avisitn for "™ usubjid= paramcd= aval= chg=
- N Fd
BIOH : ° .
end; purpose of what is being
rmnm; PROC S01. MOPETINT :
ldata alk tmp | where = (avisitn is not missing)): SELECT armed, COUNT(DISTINCT subjid) done
- THTOC rarml — rarm99, trtl - :trt99
et Elh_tH-F-: FEOM &deriwved target..asl
where (aval i= not missing or chg is not mi=ssing) » WHERE saffl = "Y' o Indented Code
ron: ZEOUOEF BY armcd:
-
QUIT: .
1111111111111111111111111111111111111111111111111111111111111111111 e K lv th bl
; eep only the variapiles
| proc sql; ###% Bemowve missing wvalusgs #%#*;
. : . - . - . #%x% Create standard structure for summarising #*#*#*;
SElEl:t aIHEdFED-Jntl:Iletlnl:t S-Jl::lld:l l:-lt.c: :E'..IIT.J. - :E.Irl-i r :t-It-l - :t.l-t.-.: 1111111 L: 11111 Ttﬂi 111111111111111111111 T tttttttttttttttttttttttttttt you need
from &derived target..asl DATA alb nomiss:
where saffl = 'Y * Data sets not
. . WHERE (awal IS5 HNOT MISSING or chg IS5 HNOT MISSING) AND (avisitm IS5 HOT MISSIMGE) :
group by armcd; RON -
create tabkle comb alk as Overwrltten
select subjid,avi=sit,avisitn, "a" as groupby,paramcd, armcd, aval as wval from PROC SQL HNOPRINT:
alb tIp CEEATE TAELE comb alb AS °
= ; SELECT subjid, awvi=sit, avisitn, "Lctual"™ A5 groupby Where Clauses do nOt
where aval ne . , paramcd, armcd, aval L5 wval
union all S overwrite
- - - - WHERE awval NE .
select subjid,avis=sit,avi=itn, "b" a=s groupby, THION a1l
paramcd, armcd, chg as val from al]:_t_]_'[_; SELECT subjid, avisit, avisitn, "Change baseline"™ AS groupby o What else p
where ,:'_-lg ne . o r paramcd, armcocd, chg A5 wval M)
it - FECOH alb nomiss
quit; WHEEE chg HE .:
OuoTT
& SC:: ___._F:E :jE_____E__ -: '-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:'-:;

|proc sort
data = comk alb; PROC SORT DATR = comb alb
by groupby paramcd armcd avisitn subjid: CUT = sorc_Alk;

ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt
-

EY groupby paramcd armcd awvisitn subjid:
T ;

Y Use a program Header Use a header but forget to fill _
1. Always have a program header! Use Informative in or update! :
2 Clean ub work area from brevious brogram comments in appropriate Use comments that simply Mark Foxwell, PRA Health Sciences UK
) P prog places say what the code does (not Chair
3. Read in external data Use unique and Why)
: informative dataset names Use inconsistent or random Beate Hientzsch Accovion, Germany

4. Formu Itlple data >OUrces, pre-process, then Use one statement per naming for datasets and . .

combine before common derivations are applied line variables Shafi Chowdhury  Shafi Consultancy, UK

- Indent consistently Program around data issues

5. Process and manipulate data, merge and Program defensively for or “a0s the data” Dean Grundy Roche, UK

derive variables missing and unexpected lgnore Notes in the Log that Jennifer Chin Eisai UK

. data indicate potential issues E.G. !
6. Perform analySIS . o Check log for ERRORS, Automatic Cindy Song Sanofi, UsS
7. Report data: Produce tables, figures and listings WARNING, and NOTES Number/character o
that indicate data issues conversions, Merge by Kate Peacock Quintiles, UK

8. Clean up work area

multiple records

Alexandra Marquat Boehringer-Ingelheim

f’ C heCk YOUf’ LOQ' Germany

- _ Not(e): just ERROR:s and WARNING:s ! Maria Dalton GSK, US
= PROGELM I HEHEN.Sas not r‘efer‘enced
i L never been refere .
* PROGRAM LOCATION : yvyy\vvyy\vay ot resolved Gayathri Jannsen R&D (J&J), US
* PROGRAMMER : is not in the report def .
has more than one data set with repeats of by values Kolandalvelu
* DESCRIEPTICH : <Descrikbe the purpose of the programss current word or quoted string has become more than 200
: observation(s) outside the axis range
= FIMAL PROGELSM DATE : « Date the program was considered final/validated> is unknown Jane Marrer Meer, US
= SOFTWARE WVERSTORN . <State T T T ST e o S e oy = T T ST e uninitialized
S LT T T e memmmmE cannot be determined Ninan Luke Novartis, India
______________________________________________________________________________ extraneous information /
* REVISION HISTORY (COPY FOR EACH REVISION) : missing values were generated . .
observation(s) contained a MISSING value Art Collins Blogen |deC, US
* DATE : Invalid arguments
* PROGEAMMER : truncated to 32 characters .
- REASON FOR CHANGE - overwritten by Ralf Gessenich Grunenthal, Germany

can't modify it at this time
have been converted to

Mark Foxwell, PRA Health Sciences,

Many thanks to the GPP Steering Board for their .
Reading, UK

constructive reviews and contributions.
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