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What is a Standalone Program?

e All macro code and macro variables are resolved.

e Any input datasets and/or files are explicitly referenced. All
libnames and external file references are in the program.

e No %includes: any referenced code is expanded and included
in the program.

e Basic commenting. Detailed commenting for internal use
should be stripped out.

e Simple standard header block, with program name, author,
purpose, and date, noting it is the final, validated version.
Internal header blocks with the revision history should be
removed.
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Requirements

e [o completely and accurately reproduce the
outputs of the production system

e To be well formatted and easy to read.
e Stylistic consistency



Production
Macro

%macro AE;

%me-r;c-j AE;
%AE

Production Dataset

Standalone
Program
Process

AE
BE

Raw Standalone
Program

Post-
Processor

Final Standalone
Program

[JUNK[

Libname out .. ;

PROC SQL; CREATE TABLE
OUT.AE AS SELECT
AE.STUDYID, AE.USUBJID,
AE.AESEQ ...; ; QUIT;

Y%macro postpr;

%mend postpr;
Yopostpr

/* std. header ...*/
Libname out .. ;

PROC SQL;
CREATE TABLE OUT.AE AS
SELECT AE.STUDYID,
AE.USUBJID,
AEAESEQ

QUIT;
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MFILE METHOD

1. Run the macro using OPTIONS MPRINT
MFILE.

- Writes the expanded code from the macro to a
file with all macro code and macro variables
resolved.

2. Clean up the code with post-processor.

- Includes addition of standard header block,
basic commenting, indenting, white space, or
any other standards to be enforced.
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Problem with MFILE Method

e Bad text splitting

Libname NTH [ %‘\3azlhdata‘\nth\data™;

PROC 5QL:
CREATE TABLE WORE. Quer¥y for AF A3 SELECT AE.3TUDYID FORMAT=515. ., AE.USUBJID,

AF. 3EX, AE.AGE FORMAT=BESTZZ., AE.3AFETY, AE.ARM, AE.AEBODSYS, AE.AEDECOD,
AF. AESEWV, AE.AE3IER, AE.AEACN, AE.AEQOUT, AE.FPFHA3E FROM NTH.AE 43 AE WHERE

AE. 3AFETY = "YE3™ AND

AR PEEal, TN ("AXILLARY PATN™, "BALACE INJURY™, "BACK PAII-I":: "EACTERIAL :J'
M "BLLANCE DIZORDER™, "BARTHOLIN'3 CY3T™, "BASAL CELL "

"BENIGN BREAST NEOPLAZM™, "BENIGN NEOPLASHM OF BLADDER™

HYPERPLAGTA "BEREAVEMENT RELCTION™, "EBLADDEER DI3ZORDER™ —=Hh 5 ;
i FASHT, "BLINDNEZ3 TERANITENT™, "BLINDNESS UNILATERAL™, "BELIZTER™ A "ELOOD
LTIRTIE LN

ALKALINE PHOSPHATAIE TINCEEASED™, "BLOOD BICARBONATE DECREL3ZIED™, "ELOOD BT

< THCREASED™> "BLOOD CALCIUM INCREASED™,

"ELOOD CHLORIDE DECREALSED™):
QUIT;:
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Inadvertent Resolution

e The MFILE method resolves all macro
variables.

— Including some that need to remain unresolved
e This can lead to embarrassing situations
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Preserving Macro Variables

_— | Should resolve
proc report data=finalspacing=1:

column label 3tat
st col
[Feroup| "Elderly Adult®™ pcoll)

l:"

Shouldn’t resolve

define label/ " "™ display order=data wid
define stat/ display "3tatistic®™ width>15 cente
define sf col S odiaplay "3c ing| EAilure width=10 center;
define pcnll S display * [(M=&t1) width=15 left;
define pooll / display " (N=&tz2) ™\ width=15 left:
define pocold / display "\ (N=g£t3) " width=15 left:
run;
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Oops!
proc report data=final nowd headskip split='|' headline wissing spacing=1;
coluen label Stat sf col ("Group| " ("Elderly Adult™ peoll) (" Adult™ peoli )

run;

|("Tutal L11™ peold ) ;

compute before _bage ;

line i 1 149%! 1}

line @ 1 ' ';

endoomnp;

define label/ " " display order=data width=54;

define stat/ display "Statistic® width=15 center:

define sf col { display "3 'nglFailuril:lth=1EI center;
define pcoll / display ! (N=20) "\ width=15 left;

define pooli [/ display (™ (N=20)"™ width=15 left;

define pocold [/ display ¥ (N=40) " width=15 left;
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Our client was not amused

e [heir emaill

Just let you aware of the situation here. When Mike's group did all these programming, they just hand put in the
population number when doing derived variables (they did not use macro variables). The problem with this is, when
they comected the primary immune pop, they forgot about other places where the hand put-in number should also
need to be changed, so the update is not complete (Table 14.2.2.1.4/14.2224).

e My response

We provided SAS code generated from our macros. Of course, we used macro variables.

However, during the process of generating the standalone code, some macro vanables got resolved that
were supposed to be left as macro variables. ['ll search for any other such instances.

I'll fix this tonight and send-the revised code, plus a file compare showing the changes.

sorry - my mistakel
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Enterprise Guide Method

1. Create the program using the process flow.

2. Select all objects and create a stored
process

3. Run the stored process through a post
processor
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Enterprise Guide

e Start with a blank process flow

{€ SAS Enterprise Guide
E File Edit View Code Data Describe Graph  Analyze  Add-In OLAP  Tools  Window  Help

-G A yrB X D
1.i b

-

Eng Project Designer  [~7] Maximize Workspace 2.7 Task Status

b

irigE GEDE.

gqg Project Designer |
E"ag Process Flow |
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e Load the data from one of the libraries

&= Open From SAS Servers

Loak, i Mth
| Mame ¢ Type |ndexed
@ Eﬂ.&E Drata
w
FZ1 PHARMA_MEWS [ ata
Servers EZJ VACTINE_NEWS Data
Drata

FWEBSDM_CHECKS
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e Build the query

£ Query for AE - Query Builder

Guem name:

IE!uery far &E

Computed Colurnns ,_?@- Farameters

Walidate

Dutput narne:
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[WORK. Query_for_AE

- Eﬂ Prewview

O ptiors

Change... |

@ AEOUT [ Outcome of ddverse Ever
@ PHASE [ Phaze |

A

/}I AFESLLT f;

AF A SLLT

4 AddTables.. 9% Deleie  EdqJoi.  SelectData | Fiter Data | Sort Data|
= Eﬁ AE Caluran Marme | Input | Surmrary -
by STUDYID ( Study Identifier | AN STUDYID (Study Identi.. AE.STUDYID
{r} USUBJID [ Unigue Subject ldentifie @USUBJID (Unique Subj... AE LSUBJID
ol SEX [ Sex] A SEX [Sex) AE SEX
-z AGE [Age] i) AGE [Age] AE.AGE
ol SAFETY [ Safety] A SAFETY [Safety] AE.SAFETY
£ ARM ( Deseription of Flanned &m ) | A\ sRM (Diescription of PL.  AE.ARM
~i AEBODSYS [Body Systemor Orgat | 7 4 rpODSYS [Body Sys. AE AEBODSYS
:g igg‘;’f‘i’gla[v[;'rﬁ:?{;?;ig;"re'j Ter | /A AEDECOD [Dictionary-.. AE AEDECOD
@ AESER [ Serious Event ) @,&.ESEU [Sev.erit_l,la’lnten... AF AFSEY |
‘@5 AEACH [ Action Taken | gﬁ}..ﬁ.ESEH [Serfnus Ewvent] AEAESER
@.ﬂ.E.ﬁ.EN [Action Taken]  AEAEACH

|\r |'—v ¥ |.v.*

[~ Summary groups
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e Build the SELECT statement by picking values from a list

Yalues | Eu:ulumnsl F'arametersl

W alle

Farmatted Y alue -

ABDOMIMNAL ABSCESS
ABDOMIMNAL DISCOMFORT
ABDOMINAL DISTEMSION
ABDOMINAL PAIM
ABDOMINAL PAIN LOWER
ABDOMINAL PAIM LPPER
ABDOMINAL TEMDERMESS
ABMORMAL BEHAYIOUR
ABMORMAL DREAMS
ABMORMAL FAECES
ABORTIOM MISSED
ABORTIOM SPONTAMEQLS
ABSCESS

ACCIDENT

ACCOMMODATION DISORDER
ACIDOSIS HYPERCHLORAEMIC
ACHE

ACRODERMATITIS

ACTICITIES OF DAL S T BSIRGS TRAPAIRET

ACTIVATED PARTIAL THROMEBOPLASTIN TIME PROLONG...

ABDOMINAL ABSCESS

ABDOMIMNAL DISCOMFORT

ABDOMIMNAL DISTEMSION |
ABDOMINAL PAIM

ABDOMINAL PAIN LOWER

ABDOMINAL PAIM LPPER

ABDOMINAL TEMDERMESS

ABMORMAL BEHAVIOUR

ABMORMAL DREAMS

ABMORMAL FAECES

ABORTION MISSED

ABORTION SPONTAMEDLS

ABSCESS

ACCIDENT

ACCOMMODATION DISORDER

ACIDOSIS HYPERCHLORAEMIC

ACHE

ACRODERMATITIS

ACTMVATED PARTIAL THROMBOPLASTIMN TIME PR

ACTIATIES OF DAL S T BSIRIGS TRdAPATRET

— |
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e EG generates the SELECT statement for you

& Edit Filter
Calumnr: AF AEDECOD
Operatar; |In a list of values j
. AEDOMINAL PAIN UPFER é
REEES ABDOMINAL TENDERMESS

ABMORMAL BEHAYIOUR

ABMORMAL DREAMS - Hemaove |
4r | _’lJ

— Filker definition

AE AEDECOD M [ABDOMIMAL PAIN UPFER' ABDOMIMAL TEMDERMESS' 'ABMNORMAL BEHAVIOLUR' 'ABNORMAL
DREAMS" 'ABMORMAL FAECES' ABORTION MISSED', ABORTION
SPOMTAMEOUS', ABSCESS ACCIDENT' 'ACCOMMODATION DISORDER'.'ACIDOSIS
HYPERCHLORAEMIC' 'ACHNE' ) ACRODERMATITIS ACTIVATED PARTIAL THROMBOPLASTIM TIME

FROLONGED' '/ACTIMITIES OF DAILY LIVING IMPAIRED' ACUTE SINUSITIS' , ACUTE TOMSILLITIS' ADEHOIDAL
HYPERTROPHY", ADENOIDITIS 'ADVERSE DRUG REACTION AEROPHAGIA AFFECT LABILITY" AFFECTIVE
DISORDER' AGELSIA AGGRESSION', AGITATION' /AGNOSIA ARINESIA!, ALANINE AMINOTRAMSFERASE', ALANIMNE
AMIMOTRAMSFERASE INCREASED' ' ALCOHOL INTOLERANCE', ALCOHOL POISOMING', ' ALCOHOL W/ THDRAW AL
SYWDROME', ALLERGIC EROMCHITIS ALLERGIC SIMUSITIS  ALLERGY TO ARTHROFOD STIMG', ALLERGY TO
VACCIME' ALOPECIA ALOPECIS AREATA! ALTERED VISLAL DEPTH

FERCERTION' ‘AMBLYOFIA 'AMEHMORRHOEA' AMNESIA, ANAEMIA 'AHAL INFLAMMATION' AMAL
ULCER'.ANGER''ANGIMA PECTORIS ' ANHEDOMIA ANHIDROSIS ' 'ANIMAL BITE' ANIMAL SCRATCH''AMELE
FRACTURE' ANORE=]A' ANORGASHIA AHOSMIAANTICONYULSANT DRUG LEVEL INCREASED', ANTICONYULSANT
TO=ICITY" ANTINUCLEAR ANTIEOLDY POSITIVE  ANRIE T ARATHY" APHASIA APHOMIA 'APHTHOLS
STOMATITIS APPENDICITIS APFETITE DISORDER" AREFLEXIA AREHY THMIA ARRHY THMIA
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Enterprise Guide

Eog Project Designer | .
fog Process Flow I
e Run the
R process flow
BN Schedu Procass Fow Ik _
@ Create Stored Process...
@ Past
£
Layout
[¥] auto arrange
Zoom b
4y Page Setup
Prink Preview
(=) Print
[A). Properties __
7 Project r
1 [ ﬂ;I
=l . [0 sas1\miket as Mike, connected to sas2 nthanabics.com:8561/Foundation | P
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EG/Stored Process SAS Code

T sAS System Yiewer - [AE.sas]
] Fle Edit Yiew Window Help =7 x|

B eEH S #M B £ @

¥3TPEEGIN;

Libnasme MNTH METL ipaddr='sasZ.nthanalvtics.com' port=556l1 protocol=hridge userid

* End EG generated code (do not edit this line): L o
e EG-Specific
f* ——— Start of shared mwacro functions. —--- */f COde
rem— |
/% Conditionally delete a takble or wview, if it exists L
f* If the member does not exXist, then no action iz performed S

(macro ey conditional dropdsdsnasme) ;
¥IF 53¥EFUNC (EXIST(&dsname) ) THEN (D0O;
FROC 30QL;
DEOF TAEBLE &dsname:
QUIT:
*END;
TIF £3¥SFUNC (EXIST | &dsname , VIEW) ) %THEN :(DO;
FROC 3QL;
DROP VIEW &dsname;
QUIT:
END;

rmend eg conditional dropds:
- - - -
_*I_I

R ek o arr AvnDaorowed! DADW= TWDR=2=_ 4 =
<]
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EG/Stored Process SAS Code

,‘-:' SAS System Yiewer - [AE.sas] =] 3
- ] File Edit wiew ‘Window Help =] x|
B =E &SR M R %@

[

w End E¢ generated code [(do not edit this=s line) :
Likbhname NTH "%“h\3Saslhdatalnthhdata™:

FPROC S0QL:
CREATE TAELE WORK.Query for AE A3 JIELECT AE.3ITUDYID FORMAT=%15.,
AE.UIUEBJIID,

AF . SEX, e Normal
AE.marpTr. e SAS Code

ALE.ARM,
LE.AEECDSYS,
AE.AEDECOD,
AE.AESEWV,
LE.LESER,
LE.AELACH,
ALE.AEOQUT,
ALE.PHASE

FROM NTH.AE AS AE
WHERE AE.SAFETY = "YES" AND AE.AEDECCD IN ("AXILLARY PAIN™, "BACK INJURY", TBACE PAINT

"EEMNIGH PROSTATIC HYPERPLASIA™, "BEEREAVEMENT REACTICH™, "EBELADDER DISORDER™, "BLADDER SP

"ELOOD BEILIRUEIN INCEEASEDL®, "BLOCD CALCIUM INCREASED™, "ELOOD CHLORIDE DECREASED™, "EL

"ELOOD LACTATE DEHYDROGEMASE INCREASED®, "BELOOD OSMOLARITY DECREASED™, "ELOOD PHOSPHORU

"ELOOD TRIGLYCERIDES ABMORMAL™, "ELOOD TRIGLYCERIDES IMNCREASED™, "ELOOD UREA INCREASED™

"ECUEL SOUNDS AEMORMAL'™, "ERADYCARDIAT™, "BERADYEINESIA™, "ERADYPHRENIAT™, "ERAIN NEOPLASH

"EREATH CDOUR"™, "EREATH SOUNDS AENORMALT™, "BRONCHIOLITIS®™, "BRONCHITIS®™, "BRCHNCHITIS AC

"EURSA DISORDER™, "EURSITIS"™, "EBEUTTOCE PAIN®, "CALCINOSIS®, "CALCULUS URETERICY™, MCALCU

"CARTILAGE INJURY™, "CAT SCRATCH DISEASE®™, “CATARACT'™, ™CATARACT CPERATICH™, "CATHETER

"CERVICOERACHIAL SYWDROME®, "CHALAZION®, "CHANGE oOF BOWEL HAEIT®, "CHEST DISCOMFORT™) ;

QUIT:
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EG: Intelligent Text Splitting

T 5AS System Viewer - [AE.sas]
:afjn Edit Wiew ‘Window Help

|8 ZH SR MBS e

L CARCINOMA', "BENIGN BREAST NEOPLASM®, "BENIGN NEOPLASM OFfELADDER",
TER", "BLOOD ALKALINE PHOSPHATASE INCREASED", "BLOOD BICARFONATE DECREASED",

NORMAL", "BLOOD GLUCOSE DECREASED"™, "BLOOD GLUCOSE INCREASED", "BLOOD IRON DECREASED™,

OD PRESSURE DIASTOLIC INCREASED", "BLOOD PRESSURE INCREASED",

"BONE LESION EXCISION™, "BONE PAIN", "BOWEL MOVEMENT IRRESULARITY™,

GEMENT"”, "BREAST INFECTION®, "BREAST MASS", "BREAST PALIN"| "BREAST TENDERMESS",

LOCK LEFT", "BUNION", "BURNING SENSATION", "BURNS SECOND IEGREE", "BURNS THIRD DEGREE",
RDIAC MURNUR®, *CAROTID ARTERY THROMBOSIS®, "CARPAL TUNNEL\ SYNDROME®,

DENT™, "CERUHEN INPACTIOW"™, "CERVICAL CYST", "CERVICAL POLYTY"™, T"CERVICAL ROOT PAINY,

4]
:‘1 AE 523
Ready )
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Limitations of EG

e Not really designed to run in batch

e Variables names with spaces are valid
e No PROC REPORT task

e No SQL set difference task

e Complex process flows can hang

e Objects don’t always run in order



