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|. Background

= UM-KECC
= A Small SAS Application
= Performance
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| —UM-KEC

- KECC

»  UM-KECC is a multidisciplinary research center within the
UM School of Public Health (SPH). UM-KECC was formed
in 1993 and its mission is “to promote health, improve
clinical practice and patient outcomes, optimize
resource utilization, and inform public policy
regarding organ failure and organ transplantation.”
UM-KECC pursues this mission “through high quality
research, advances in biostatistics, and post-graduate
education and training.” (www.kecc.sph.umich.edu).
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Small SAS Application

UM-KECC creates facility patient lists for quality
measures each quarter : 5 jobs, one per measure,

21,870 /21,702 patient list files (201607/201604).
Mi1_DFC_Patient_Lists.sas

Ms_DFC_Patient_Lists.sas
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|2 Process Time

Real time CPU time Real time CPU time

Mi1_DFC_Patient_Lists.sas 416:02.04  4:04:10.54 411:53.18 4:04:35.88

M2_DFC_Patient_Lists.sas 16:30.83 13:40.53 1:48:09.24 15:27.02

M3_DFC_Patient_Lists.sas 1:39.45 18.93 2:30.09 22.88
M4_DFC_Patient_Lists.sas 4:49:30.74 4:42:13.26 16:17:07.14 7:34:12.81
Ms5_DFC_Patient_Lists.sas 10:02:30.96 9:49:39.17 11:02:17.87 10:22:32.44

total 19:26:14.02  17:08:55.50 33:21:57.52 22:17:11.03
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Il. Code Analysis

= Code Logic
= Code Design/Structure
= SAS Features
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EMNMBAWSUIGLE_  BB1EYWMS_DFC_Patient_Lists_original _PWSLIG.sas = = = =<
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proc sort data=faclib.facinfo_&lookupdt. out= Ffacinfo (keep= facid network provname provcity state)
where DFC_reporit=-1;
by facidz

run ;

FZmacro print_list{data,measure,namej ;

%IF &measure=HMS Zthen %Hdoj

%1let wvars=Ffirsts dialysis_9298days age_ge_18 calcium_uncorrected in_facility modality elig_pm avg__3mao
%let varslabel= Firsts="First service date” dialysis_989_days="Dialysis ge 98 days" age_ge_18="FPatie
in_facility=""Meets " facility “requirement” modality=""Meets " modality “requirement" elig_pm=""Eligible pa
hypercal gt18 2=""Hypercalemia—gt™18._.2"";

Zend 3

Zput &Huars;
put &varslabels

> ——— — — — — Sort measure files, keep only variables output to 1list—————————-—--——————————— — — =€ 2
proc sort data=mlib.&data. out=temp{keep=patid facid &wvars year month quarter);
by patid;
Fun;
£
*——HMerge individual measure files with patients to get patient identifiers———3x;
& -
data saflib.HM5_plist &dateit.;
merge temp (in=a) saflib_patients (keep=patid surname Ffirst_name m_initial ssn);:
by patid;
if a;
fname=trim{first_name}||" "jJltrim{m_dinitial);

Patient_id=_n_ ;
ssnil=ssn+A;

*x3x%3 Mote: In this step, a small percentage of pts have characters in their SSHo This €36 3E3€ 3
3 causes warning messages in the log Ffile because ssnl1 cannot be calculated, and in the € 2
= final patient 1list they will have a missing SSH. Since the SSHs are not numeric, we =z
* assume they are not valid, so having missing SSH is not a problem. = 2
Fun;
s
*———HMerge with facinfo to obtain prowvider name, city, state, etc———=
&

proc sort data=saflib_MS5_plist _&dateit.:
by facid;
run;
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ode Listing (part

LAWWSIUGLE_BBL18\MS_DFC_Patient_Lists_original_MWSIUG.sas = =] [===
¥F8 data &Emeasure . ptlist;
o merge saflib_ M5 _plist &dateit_.(in=a) Ffacinfo (in=infacinfo);
820 by Facid;
21 if a and infacinfo;
82 Facility=trim{provname} || . " Jltrim{provcituyul)]]". "JIlstate;
83 Format ssnl1l ssni11.:
84 report__period=strip{year]|]|" llstrip{month)]|"" tllstrip{quarter);
85 run;:
8BS
BF
88 proc sort data= &measure . ptlist;
89 by network facid fFfacility surname Fivrst__name 3
28 run;:
o1
o>
93 proc sql;
on select count{distinct facid) into: numprous
o5 From &Emeasure . _ptlist;
96 guit;
oF
o8 XLput &numprouvs
o9
188 data _null_ ;
1081 length numprousc $9_ 3
182 numprousc=strip{&numprous} ;
183 call sympubt{ " nNnumprovsc® , NMUMProOvsc)
184 runi;
185
-1 86
187 proc sql;
188 select distinct facid into —prowvi —tprovknumprovsc nobtrim
189 From Hmeasure . ptlist;
118 quit;
111
112
113 %Hdo i=1 %Bto &numprowvs;
114 Hput - t RE&kprouvéi ;
11 data prvlevel ;
116 set &measure . ptlist;
117 where Ffacid=""&&prou&i-";
118 call symput ({(""facility ", compress{facility."""""3);:
119
128 Fun;
121 Zput - " &facilituy;
122
123 ods listing File=""GoutfFile"";
120 title ""CONHFIDEHTIAL: Patients included in the &name. measure reported in the";
125 titleZ2 "Quarterly Dialysis Compare—Preview for &month.., &year. report."";
126 titled ""MMM GCertification Humber=&&prowvsi Facility=&facility :
127 options 1s=max ps=85;
128 proc print data=prulevel noobs split=""" uniform;
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ode Logic

Two simple requirements

Create a data set: to create a patient-measure
level data set.

Create listing files: to print patient-measure
information by facility in plain text file with
extension .txt.
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ode Design & Structure

Subtask 1
4 PROC SORTs, 2 DATA MERGE:s.

Subtask 2

2 PROC SQLs, 1 DATA _NULL_, a %MACRO %DO loop
of 1 DATA step and ODS/PROC PRINT.

= The second subtask is implemented with a %MACRO
%do loop that creates and prints out one data set for
each facility.
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AS Features

Many SAS features, including some pretty advanced ones, have been
utilized in this SAS application.

DATA STEP MERGE, PROC SQL, PROC SORT;

%MACRO, &&VAR&N, CALL SYMPUT, INTO:, %DO loop; DATA
IASHE B

Data type conversion (+0), function COMPRESS(), STRIP(), TRIM();
ODS, Dynamic titles, PROC PRINT options, etc.

System options: LS, NODATE, NONUMBER, NOCENTER, ERRORS,
SOURCE2, MPRINT...

#MWSUG2016#BB18 MSUGEEB~2017
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ritical Thinking

Does it need to be so complicated?

Does it need to use so many steps and features?

[s the %macro really needed?

Which features/steps did take most of the process
time?
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I1l. Log Analysis

2/9/2017

Review
Estimation
Utility
Statistics
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eview

Figure 2.1 Log Snapshot One
EAMWSUIGLE_ BBIEMS_DFC_Patient_Lists_MWSLUIG (2).log

51
h52
h53
G4
5%
L]
LT
LG8
59
478
471
472
473
474
475
476
L7
L78
L79
438
431
u32

HOTE :
HOTE:
HOTE:

HOTE:

SYMBOLGEH: HMacro wariable DATEIT resolues
MPRIMT (PRINT LIST): proc sort data=3AFLIB.

There were 2819869 observations read from the data set SAFKECC.PATIEMTS.

The data set SAFLIB.M5 PLIST 281684 has 6423888 observations and 21 variables.
Compressing data set SAFLIB.M5 PLIST 281684 decreased size by 42.81 percent.
Compressed is 64233 pages; un-compressed would require 118757 pages.

DATA statement used (Total process time):

real time 1:33.78

cpu time 37.81 seconds

MPRINT{PRINT LI3T}: by proufs;
MPRINT{PRINT_LIST}: run;

HOTE :
HOTE :
HOTE :

HOTE :

There were 6423888 observations read from the data set SAFLIB_HS _PLIST_ 281684
The data set SAFLIB_MS5_PLIST_ 281684 has 6423888 observations and 21 variables.
Compressing data set SAFLIB.M5 PLIST 281684 decreased size by 42.88 percent.
Compressed is 64234 pages; un-compressed would require 118757 pages.

PROCEDURE SORT used (Total process time):

real time 1:36.95

cpu time 36.65 seconds
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: eview

Figure 2.2 Log Snapshot Two

\MW5UG16_BB18\MS5_DFC_Patient_Lists_ MWSUG (2).log *
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HOTE:
MOTE:

HOTE:

The data set WORK.M5 PTLIST has 6423888 observations and 27 wvariables.
Compressing data set WORK.HMS PTLIST decreased size by 51.77 percent.
Compressed is 88522 pages; un-compressed would require 183548 pages.
PROCEDURE SORT used {Total process time):

real time
cpu time

#MWSUG2016#BB18
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2 Estimation

Figure 2.3 Log Snapshot Three

ENMWSUIGL6__BB18WMS_DFC_Patient_Lists_MWSUG (2).10g
578 HOTE: There were 1484 observations read from the data set WDHH-MQELPTLIST-
57D WHERE prossdes—"_Helaishaidf ® ;
G8A HOTE: The data set WORK.PRULEVEL has 1484 observations and 27 wvariables.
C8#1 HOTE: Compressing data set WORHK_PRULEUEL decreased size by 53_66 percent.

582 Compressed is 19 pages; un—compressed would require 41 pages.
5832 HOTE: DATA statement used {(Total process time):
8L real time .28 seconds

Figure 2.4 Log Snapshot Four

IAMWSUGLI6_BB1B\MS_DFC_Patient_Lists_MWSLIG (2).log

LE75F1 MPRINT(PRINT_LIST): ods listing close;
457572 MLOGIC(PRINT LIST): %DO0 loop index variable I is now 6376; loop will not iterate again.
457573 MLOGIC(PRIMWT_LIST): Ending execution.

LEFLFL 294

LEFLFL 295

LLFLTh

45F5FY¥ HOTE: SAS Institute Inc., SAS Campus Drive, Ca
LE75F8 HOTE: The 3A% System used:

LLFERTFD real time 18:82:38.906
LEYLHA cpu time Q:49:39 .17
LET7SEA
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og Analysis Utility

Programmer's File Editor - [log_analysis_MWSLIG.sas]

Eh File

Edit DOptions Template Execute Macro Window Help

CANONEFWUNS

e [ o= =y (=N

==

seProgram name log__analysis.sas

By = 1gqliuEumich._.edu 2008, 28146

*=Purpose = to process SAS log File to analyze SAS application
*x = ——structure and performance

E =

seInput z EAE 1log File

s=Output : two txt File and two datasets, plus ...

e

*=Hote = dnternal use only

€ =

option mprint;

€3 USsagg: ———————————(—————————— ——— —— —— — —— — — — —— — — — — — — — — — — — — — — — — — — — — — — — — —

3 Hlog_ I0_search{log= [your log File]_-log.
doc=[results txt File]_t=xt):

“macro log_ I0_search{log=,doc=3};

%*if not FTindex(&log," - "3 FHthen Flet log—&log-=_log:
data _null_ ;

length logname £ logline 3208 ;

infile ""&log" fFilemame=+F end=done ;

File ""&doc"":

Jogname=+F 3

if logname ne lag{logname)} then do;

if 1line then put line ""lines read™;
put sfr5 "————— " logname " —————— -
1line=a;
end 3
input 3
1ine = 13
output = index{_infile_, "HOTE: The data set") and
not index{_infile_,."—— HOTE:z ")
or
index{_infile_ , "were written to the File")
input = index{_ infile_ ,"vread Ffrom" o index{ infile_, "WHERE
time = dndex{_dnfile__," Etime") H
logline = _ dinfile_ 3
keep= ifc{input.,"IHPUT " ,."0OUTPUT" "}
keep= ifc{input.keep, " TIHE "3 3
if dnput or output or time then put keep logline;
if done then put 1line ""lines read";
Fun;
=mend ;

Zlet 1log=I:-xHMWSUG16__ BE1BYWHMS_DFC_Patient_Lists_ HMWSUG_log:
Zlet doc=I:-xHMWSUG16__ BEBI1BYWMS_DFC_Patient_Lists HMWSUG _t=xt:
#%log_I0_search{log=&log.,.doc=&doc} ;|

#MWSUG2016#BB18 MSUGEEB~2017
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4\7
-3 Log Analysis Utility

snamsnss [TEP Fevesamsmssnensnsnunsnennanesuennnunnnnnn;

el I -

s« Llog I0 data(log= [results txt File from step 1 above].txt,
doc=[reswlts txt File].txt);
l-i-l-l-ll-l-l-l-lllil—il-l-ll-l-i-h-ll-l-ll-ll-liHl-lil-Hl-ll-I-l-l-ll-liH:-l—il—I—l-l—ll—Hl—ll-HH-l-l:
macro log_10_data{log-,doc=);
data log_runtime messy log_runtime{keep= dsn mtime ctime procdat obs);
length logname F loglime 5200 dsm $32 PROCDAT $6;
retain dsm obs;
infile "&log™ filename=f end=dome;
file “tdec™; w=optional;
lognanes=F;
if logname ne lag(logname) then do;
if lime then put line “lines read™;
put /f teeme- " logname "-----=";
line=g;
end;
input @;
if
index(_imfile_,"TIME HOTE: The data set’)
or index( infile ,"TIME MOTE: DATA statement used (Total process time):")
or index(_infile_,"TIME HOTE: PROCEDURE SORT used (Total process time):")
or index(_infile ,"TINE MOTE: PROCEDURE SOL wsed (Total process time):")

FFEFEEEE T -

#MWSUG2016#BB18 MSUG FEB 2017 19



og Analysis Utility

ingut f3
ctime = scan(_infile_ &% ""};:
if indexicRime,*:") Ehen do;
iFf countofcbime, " " =1 Chem ctime="0:"||ctine ;
mtime=inpet{strip{ctine), tine11.2);
e
else ntime=ctine+0;
if PROCDAT="DATA: * then @o; DATA_TIME+sntime: DATA_Stepse1: end:
else IF PROCDAT="50RT: * then So;50RT_TIMEsntime; SORT_stepss1; end;
else do;SQL_TIME+ntime; SQL_steps+1 end;
oubpul ;
put PRECOAT _infile_ Geé 085 commai@® @ ° ° @40 DEM  “---% ntine-mmci8. 2] -optional;
end;
wlse input;
[T H
wlse impul;
iF dome Chem do;
put DATA_skteps ™ DATA steps -— Botal process time ™ DATA_TIHE=timed1.2 [ =optional;
put TORT_steps = SORT steps -- tobal process Time * SORT_TIME-time11.2; soptional;
put SOL_steps = SOL steps -- total process time = SOU_TIME=tine11.2 3 =apkional

s3RSEAFAA=EsseRsase

13 rwn;

1% Tmend;

115 aption mprint;

16  Zhet log=1:WHWUEUE1S_ BE1RWMS_DFC_Fatleat Lists MESEE. b=t
¥ Tiet doc=1 "u.l'lﬂﬁ‘l-!- BE1E\MS_DFE Ht:l.r-t Liste MSBL? _txt;
118 %log_I0_data(log=-flog. Sec-Edac)

I“ e TTEF 3 EFESESE TSI TSESE TS SES T SSE RS S TS EE TSRS EEE
121 == gummarize the results;

Iu SIS EEE TS S I FSES S E TS SIS SE SIS SE SRS FE S EEE S EE RS D
I2¥ proc means data=log runtine mean nax min sum;

IZ% class procdat dsn

125 war ntime obs;

124 tppes don procdal procdab=dim

IZ¥ rwn;

#MWSUG2016#BB18 MSUG FEB 2017 20



og Analysis: Outpu

Z) \MWSUG16_BB18\M5_DFC_Patient_Lists_MWSUG.bet === h

————— [:\HWSUG16_BB18\M5 DFC_Patient Lists WWSUG.log —————-

TIME real time 8.18 seconds

TIHE cpu time 8.86 seconds

INPUT NOTE: There were 6553 observations read from the data set FACLIB.FACINFO 281681.
INPUT WHERE DFC_report=1;

TIME NOTE: The data set WORK.FACINFO has 6553 observations and 5 variables.

TIME HOTE: PROCEDURE SORT used {Total process time):

TIME real time 8.74 seconds

TIHE cpu time 8.86 seconds

INPUT NOTE: There were 6554484 observations read from the data set MLIB_M5 PATIENT LIST.
TIHE HOTE: The data set WORK.TEMP has 6554484 observations and 1% variables.

TIME HOTE: PROCEDURE SORT used (Total process time):
TIHE real time 19.53 seconds

TIME cpu time 18.54 seconds

#MWSUG2016#BB18 MSUGEEB~2017 2L



14" Log Analysis: Outpu

F\MWSUGLG_BB18\MS_DFC Patient Lists MWSUG2 bt

|----1:\HUSUG16_ BB48\M5 DFC_Patient Lists HUSUG.txt
SORT:
SORT:
DATA:
SORT:
DATA:
SORT:
SOL
DATA:
SOL
DATA:
PRNT:
DATA:
PRNT:

TIHE
TIHE
TIHE
TIHE
TIHE
TIHE
TIHE
TIHE
TIHE
TIHE
TIHE
TIHE
TIHE

real
real
real
real
real
real
real
real
real
real
real
real
real

time
time
time
time
time
time
time
time
time
time
time
time
time

8.74 seconds
19.53 seconds
27.80 seconds
18.59 seconds
26.34 seconds
2915 seconds
7.20 seconds
8.80 seconds
6.7% seconds
L.21 seconds
f.01 seconds
L. seconds
8.080 seconds

#MWSUG2016#BB18
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6,553 WORK.FACINFO ---ntine=0:00.74
6,554,484  WORK.TEMP ---ntine=9:19.53
6,554,484  SAFLIB.MG_PLIST 281687 ---ntime=0:27.00
6,554,484  SAFLIB.MG_PLIST 201667 ---ntime=0:18.59
6,554,484  WORK.HS_PTLIST ---ntine=0:26.34
6,554,484  WORK.HS_PTLIST ---ntine=9:29.15
6,554,484  WORK.MS_PTLIST ---ntime=0:67.20
6,554,484  WORK.MS_PTLIST ---ntime=0:09.00
6,554,484  WORK.MS_PTLIST ---ntime=0:66.75
1,388 WORK.PRULEVEL ---ntime=0:65.21
1,380 WORK.PRULEVEL ---ntime=0:00.01
720 VORK.PRULEVEL ---ntime=:05.21
720 VORK.PRULEVEL ---ntine=0:08.00
MSUG FEB 2017 22



W4 Log Analysis: Output

dsn | PROCDAT| obs | ctime |  ntime
1 WORK.FACINFO SORT: 6353 0.74 0.74
2 |WORK.TEMP SORT: 6554484 1353 19.53
3 | SAFLIB.MS_PLIST_201607 DATA: 6554484 27.00 27
4 | SAFLIB.M5_PLIST_201607 SORT: 6554484 13.59 18.59
5 |WORKMS5_PTLIST DATA: 6554404 2634 26.34
6  |WORKMS5_PTLIST SORT: 6554484 2315 23.15
7 |WORKMS5_PTLIST SQL: 6554484 720 72
§ |WORKMS5_PTLIST DATA: 6554484 0.00 0
3  |WORKMS5_PTLIST SaL: 6054484 675 6.7

#MWSUG2016#BB18
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og Analysis: Statis

ICS

6,429 DATAS

3 large, 6,426 small.
Large: a few mins.
6,426 small, >10
hrs: 39,211/(60*60)
secs =10.89 hrs.
PROCs: < 1 minute.

PROCDAT dsn N Obs Vanable Mear Maximum Mirrirmurm Sum
DATA: SAFLIB.M5_PLIST_201607 1 ntime 27.0000000  27.0000000 27.0000000  27.0000000
obs 6554484 00 6554484 00 6554484 .00 6554484 00

WORK.M&_PTLIST 2 ntime 131700000 26.3400000 0 26.3400000

obs 6554484 00 6554484 00 655448400 131089658.00

WORK_PREVLEVEL 6426 ntime 61020090 209000000 51600000 39211.51

obs 1019.99 6240.00 12.0000000 6554484 .00

PRMT: WORK_PREVLEVEL 6426 ntime 0.0066355 0.0700000 0 426400000
obs 1019.99 6240.00 12.0000000 6554484 .00

SORT: SAFLIB.M5_PLIST_201607 1 ntime 185900000 18.5900000 18.5900000 185900000
obs 6554484 00 6554484 00 655448400 655448400

WORK_FACIMFO 1 ntime 0.7400000 0.7400000 0.7400000 0.7400000

obs 6553.00 6553.00 6553.00 6553.00

WORK M&_PTLIST 1 ntime 291500000 291500000 291500000 291500000

obs 6554484 00 6554484 00 655448400 6554484 .00

WORK TEMP 1 ntime 19.5300000 19.5300000 19.5300000 19.5300000

obs 6554484 00 6554484 00 655448400 6554484 00

salL - WORK . M& PTLIST 2  ntime 69750000 7.2000000 G.7500000 13.9500000
obs 6554484 00 6554484 00 B554484.00 131089658.00

#MWSUG2016#BB18 MSUG FEB 2017
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reas to Improve

Reduce the number of steps
- Data steps, procs

- %macro

 Data sorting

Reduce the notes in log file
- Macro related

- Invalid data errors

#MWSUG2016#BB18 MSUGEEB~2017
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IV. Redeveloping the Application

= with Efficiency in Mind
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O —

ew Design & Structure

Redesign the process

= One data step: Avoid/eliminate macro & unnecessary sorting

= (Create view instead of data set

= Use a simple (but advanced traditional, and powerful) technique

New code structure
= One PROC SQL VIEW + one DATA step

= (Code outline
PROC SQL CREATE VIEW

QUIT;
DATA

BY FACID; ...;
_FN=...FACID...;

FILE WRITEOUT FILEVAR=_ FN;
PUT

RUN;

#MWSUG2016#BB18 MSUGEEB~2017 27



Programmer's File Editor - [MS5_DFC_Patient_Lists_guinn_RWSLIG.saxs]

File

ew Code ( pa rt 1)

Edit Options Template Execute Pacro Window Help

B | e |

:ILI (X Jleea] ] <X ]

-
QQQWQW#WNJ

-
-

HS_FPatLis.sas

Print faclity patient 1list for HMS measure for DFC

Prugram Hame
Purpose

By 1qliuEumich.edu Z816—84—25
Input z 1. measure results—- QDFC_.HMS_patient_list
z Z_. patient info — saflib.patients
z 2. fFacility info — faclib_.facinfo_&lookupdt
Output = 1. fFacility patient lists: HoutpathyHMS_PatLisct_ 999909009 1St
z 2. SAS dataset —— saflib.HM5_plist
Hote - A programmer with appropriate permissions must run this code
z Make sure output folder has been created.

Binclude “"3WVywdiskywDFChwCodexydfcoc dateparms.sast”
options 1s=max ps=85 nodate nonumber Source

*=——0Output for patient lists——3;
libname ptlists ""ywhwdiskywwOQDFChwPatient_Listsyw&refreshdt._releaseytdateit."";
libname saflib ""“wdiskwsafFlib™;

*ZR1et outpath=%wdiskyww(QDFCywPatient_Listsy&refreshdt o release\&datelt-,
= i i i i testing paths;

*=—— put HMesures, Facinfo, and Patinfo together ;

proc sql:

create view HS_patlst as

select a.»_,b_%*_,Cc._3*

Ffrom QDFC_.HS_ _patient_list {(keep=patid facid &vars year month qguarter) a
left join saflib.patients (Keep=patid surname First _name m _initial ssn) b
on a_patid=b_patid

d in_facility modality elig_ pm

join faclib.facinfo_ &lookupdt (keep=facid network prouvuname prowvcity DFC_report state wh

on a_facid=c_facid
order by a.facid, b.surname, b.first_name, a.year, a-.month;
quit:

Figure 4.1.1 #MWSUG2016#BB18 MSUG FEB 2017
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V-2 New Code (part 2) =

Pregrammer's File Editor - [M5_DFC_Patient_Lists_guinn_MWSUG.sas] ===
File Edit Options Template Execute Macro WWind o Help = =

B3 =—— print out pat lists by Ffacility along with some data fFformatting: Fake patiemt id. Formating
L data saflib_MS_plist &dateit _&runbuy:

ns set MS_patlst:

eIt by Facidi:

nF

n8g patient_rec_id=_n__

no Fnane-trim(rirst nane)||' *lltrim{m_imitial);:

58 _Facility=t

=1 if month<10 |
52 else

53

Sy —— dim ord

S5 1I: pr=xmatch

=1 Format _ssn

57

S8 _Fn = ""HoutpathyMS_PatlList_"" ] TRIM{(Ffacid) || ""-t=t";

S59 FILE writeout FILEUAR=_Ffmn HEﬂnEn—newpage LIMESLEFT=_remain LINESIZE=880 HOTITLES N=ps H
o8

[ | » ——if new page then put header lines——-—3

62 if _ramian<11 then put _page_;

63 put 23 Patiemt_rec_id 21% surname 259 _ Fname 264 _ssn1 E80 _report_period 2181 fFfirsts 2118
6y if last_facid then put ""“<-——EHD of FILE-—-——2>"";3

L1

L1 drop _ =z metwork state prouvcity dfc_report prouvname;

6T return;g

68 #* ——if new page then put header 1ines———3

L] newpage =

Fa put TCONFIDEMTIAL : Patients included in the Adult Uncorrected serum calcium > 1.2 mgsdl meas
1 put “"Quarterly Dialysis Compare—Preview for July, 2816 report."";

F2 put MMM Certification NHumber="" facid ""Facility="" _facilituy;

T3 put;

Ty put 127 ""Patiemnt";

5 put 269 ""Social®™ @1085% ""First" 21380 ""Aage" 2157 ""Meets"" 2172 ""Meets' 2184 ""Eligible " ;

T put @21 "“"Patiemt ID*" @67 “‘Security* @81 "“Report' 288 "‘Period" @103 "‘service" 2114 “‘dialysis_ "
T put =23 “"“Humber " 215 "“Last Hame"" A59 ““First Hame' 269 “‘Humber** EF9 ““Year Month Quarter*" (]
e put 3

o return;:

88 run;

81

82

#MWSUG2016#BB18 MSUG FEB 2017 29



ew Code: SAS Features

FILEVAR=variable
defines a variable whose change in value causes the FILE statement to close the current output file and open a new one the next time the FILE statement
executes. The next PUT statement that executes writes to the new file that is specified as the value of the FILEVAR= variable.

Restriction:  The value of a FILEVAR= variable is expressed as a character string that contains a physical filename.

Interaction: ~ When you use the FILEVAR= option, the file-specification is just a placeholder, not an actual filename or a fileref that has been previously
assigned to a file. SAS uses this placeholder for reporting processing information to the SAS log. It must conform to the same rules as a

fileref.
Tip: This variable, like automatic variables, is not written to the data set.
Tip: If any of the physical filenames is longer than eight characters (the default length of a character variable), assign the FILEVAR= variable a

longer length with another statement, such as a LENGTH statement or an INPUT statement.
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b e

HEADER=label
defines a statement label that identifies a group of SAS statements that you want to execute each time SAS begins a new output page.

Restriction:
Restriction:

Tip:

vk

ew Code: SAS features

The first statement after the label must be an executable statement. Thereafter you can use any SAS statement.
Use the HEADER= option only when you write to print files.

To prevent the statements in this group from executing with each iteration of the DATA step, use two RETURN statements: one precedes
the label and the other appears as the last statement in the group.
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LINESLEF T=variable

defines a variable whose value is the number of lines left on the current page. You supply the variable name; SAS assigns the value of the number
of lines left on the current page to that variable. The value of the LINESLEFT= variable is set at the end of PUT statement execution.

Alias LL=

Tip This variable, like automatic variables, is not written o the data set.

Example Determining Mew Page by Lines Left on the Current Page
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...
_ IV2 New Code: SAS features

N=available-lines

specifies the number of lines that you want available to the output pointer in the current iteration of the DATA step. Available-lines can be expressed
as a number (n) or as the keyword PAGESIZE or PS.

n
specifies the number of lines that are available to the output pointer. The system can move back and forth between the number of lines that are
specified while composing them before moving on to the next set.

PAGESIZE

specifies that the entire page is available to the output pointer.
Alias PS
Restrictions N=FAGESIZE is valid only when output is printed.
If the current output file is a file that is to be printed, available-lines must have a value of either 1 or PAGESIZE.

Interactions In addition to use in the N= option to control the number of lines available to the output pointer, you can also use the #n line
pointer control in a PUT statement.

If you omit the N= option and no # pointer controls are used, one line is available. That is, by default, N=1_ If N= is not used but
there are # pointer controls, N= is assigned the highest value that is specified for a # pointer control in any PUT statement in the
current DATA step.

Tip Setting N=PAGESIZE enables you to compose a page of multiple columns one column at a time.
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ew Process Time

Figure 4.2 New Log Snapshot One

IANMWSUGLE_ BB1EVMS_DFC_Patient_Lists_quinn_MWSUG.log

18787
187088
187089
18718
18711
18712
18713
18714
18715
18716
18717

ART7TAD

HOTE:

NOTE :

The file WRITEOUT is:
Filename=%\\DISK\quinn_ test outputiHMBD Patlist 111111 _txt,
RECFM=VU,LRECL=256,File Size (bytes)=8,

Last Modified=28Apr2016:28:52:81,

Create Time=28Apr2816:16:29:083

The file WRITEOUT is:
Filename=%\DISK\\quinn_test output\MBD PatList 222222 .txt,
RECFM=VU,LRECL=256,File Size (bytes)=8,

Last Modified=28Apr2016:28:52:81,

Create Time=28Apr2816:16:29:83
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Figure 4.3 New Log Snapshot Two

[AMWSUGL6_BB1E\MS_DFC_Patient_Lists_quinn_MWSUG.log
COS88 MOTE: The data set SAFLIB.M5 PLIST 281687 QUINN has 6554484 observations and 19 variables.

oS M
oLe2
CO5 a3
o5y
LoSes
COL A6
LoLev
o5es
COL Ao
59518
9511
LOgq2
59513
5O51y
LOS15

CNCA &

HOTE:

HOTE:

196
197
198

HOTE:
NOTE:

Compressing data set SAFKECC.MS| PLIST 281687 QUINM decreased size by 42.28 percent.
Compressed is 86182 pages; un-compressed would require 148966 pages.
DATA statement used {Total process time):

real time 2:82.22
cpu time 1:45.83
EMDSAS ;2555

SAS Institute Inc., SAS Campus Drive, Cary, HC USA 27513-241%4
The SA% System used:

real time 2:24 67

cpu time 1:46.53
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ifference

New Code vs. Original Code
* 00:02:30 vs. 11:02:17 (hh:mm:ss).
Process time saved 99.62%.

It is 260x faster.
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V. Conclusions

= Efficiency Awareness
= Log Analysis Utility
= Some Programming Tips
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T

ficiency Awareness

New Code vs. Original Code
e 79 lines vs. 150 lines
e 1step vs. 6,384 steps
e 22,518,089 vs. 61,852,446 records processed
e 00:02:30 vs. 11:02:17 (hh:mm:ss).
Process time saved 99.62%.
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uggestions
Application Design

» Understand the problem

» Improve problem solving skills
> Design the right algorithm

» Knowledge base and skill sets

Programmlng TIPS

v" Use less steps if applicable

v" Avoid complex macro if you can

v" Process only the required variables and observations

v" Do not fall in love with your “hammer”, know the right tool
v" Be machine, human and environment friendly

#MWSUG2016#BB18 MSUGEEB~2017
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V.3 Another Example

Original vs. Optimized Application

1,100 lines vs. 480 lines
142 steps Vs. 30 steps
3,344 Vvs. 232 millions records processed

>40 hrsvs. 5 hrs: about 87.5% of process time saved
10 GB Vs. 6 GB output

A claim processing application
optimized in 2008
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Thank You!

% Questions &/: Comments?
* Share Your Experiences/Tips, etc.?

“Everything should be as simple as it can be,

but not simpler.” says Einstein.
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: Lingqun (Quinn) Liu

: University of Michigan

: 734-763-1603

: 1qliu@umich.edu

: www.kecc.sph.umich.edu
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