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Overview

SAS® Component Objects: Hash and Hash Iterator objects.
SAS® PROC FCMP (Function Compiler Procedure).
How Hashing is integrated in FCMP with examples.

Use of RUN_MACRO function within FCMP to execute SAS macros based on HASH with

example.

How above methods can be utilized to tackle large datasets and what will be the scope for

using this method.
Advantages and disadvantages

References.
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Hash and Hash lterator Objects:

Hash and hash iterator objects of SAS® enables swift and effective searching, retrieval
and storing data based on lookup keys created.

It major functionality is in-memory processing with lookup keys which can be character
Or numeric or composite.

To define a Hash Object there are four major steps:

A. Declaring the Hash Object. declare hash mrg(dataset:'sdtm t.dn',ordered :'Y',hashexp:6);
rcl = mrg.definekey('usubjid');

rc2 = mrq.definedata('usubjid', 'rfstdtc');

C. Defining the data variables. rc3 = mrq.definedone();

B. Defining the key variables.

D. Completing the definition.

Hash Iterator Object allows retrieving hash object data in either ascending or descending
order.

To define Hiter Object it is declared with a hiter referencing it to the respective hash
object.

declare hash smh(suminc: "n", ordered: "y");
declare hiter htit ("smh");
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PROC FCMP (Function Compiler Procedure)

e FCMP (Function Compiler Procedure) of SAS® enables programmer to create user
defined SAS functions which can be used in SAS DATA steps or some procedures.

* Once function created from this procedure is compiled from their storage location it can
be reused in any of the SAS DATA steps or procedures which has access to its location.

options cmplib = (work.functions):
proc fcmp outlib = work.functions.conversions;

function bmi (wt, ht);

return ((wt)/(ht*ht)): Zcata bacals

endsub: set vs_trp (keep = usubjid weight height):
ran: bmsin = bmi (weight, height);
run;
/** user defined function with subroutine **/ optlons Cmpllb - (Sdtm_f -func) ;

=proc femp outlib = sdtm f.func,trial;
subroutine daycal (xfst §$,dt §,dy); -ldata ae dy;
outargs dy; merge ae dcal(in = a) dm rfs(in = b);
if not missing(rfst) and length(rfst) > 10 then rfstdt = input(substr(strip(rfst),1,10),E8601D210.); R -
: gjreet) o ) p_.( i ).f,ﬁ, )' e by usubjid;
else if not missing(rfst) and length(rfst) = 10 then rfstdt = input (strip(rfst),E8601DA10.);

if aj

if not missing(dt) and length(dt) > 10 then idt = input (substr(strip(dt),1,10),E8601DA10.); aest‘,dy = .7

else if not missing(dt) and length(dt) = 10 then idt = input(strip(dt),E8601DA10.); aeendy = .;

SE s EEstAL 161 =5 She by call daycal (rfstdtc,aestdtc,aestdy);
if idt »= rfstde then dy = (ide - rfstdt)+L; call daycal (rfstdtc,aeendtc,aeendy);
else if idt < rfstdt then dy = idt - rfstdt; run;

end;

endsub;

ran;
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Hashing in FCMP:

In SAS 9.3, Hash and Hash Iterator Objects are available in FCMP procedure.

Within FCMP some of the statements and methods supported for Hash Object Hash
Iterator Objects are listed below.

Supported Hash Objects statements and methods:

DECLARE statement
DEFINEDATA method
DEFINEKEY method
DEFINEDONE method

To declare a hash object by creating instance and initializing it

Dataset specified to be sorted is defined

Key variables are defined for the hash object

Its specified when all data definitions and keys are complete
ADD method
DELETE method
CHECK method
FIND method
CLEAR method
REMOVE method

Specified data of the key is added to the hash object

Associated hash or hash iterator object gets deleted

Specified key is checked in hash object if stored

Specific key is determined if stored in hash object

Without deleting hash object instance, all items from it is cleared

For the specified key, associated data are removed from the hash object

REPLACE method For the specified key, associated data gets replaced to new data

Supported Hash Iterator Objects statements and methods :

DECLARE statement
FIRST method
LAST method
NEXT method
PREV method

To declare a hash iterator object by creating instance and initializing it
First value is returned for the primary hash object
Last value is returned for the primary hash object

Next value is returned for the primary hash object

Previous value is returned for the primary hash object
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Hashing in FCMP: (Example1

f*** User Defined fi
-l $macro idts():
$let ids = &ip:
%$let odats = &op:
£a e inm s Sample datasets Demog and exdose
if 0 then set &ids (keep = _all ):
declare hash srt (dataset:"&

ids", ordered:"&ascdsc",hashexp:12) ;

srt.definekey (&invar); VIEWTABLE: Work Demog 54 VIEWTABLE: Workxdose E=E=
: em " i SUBID [sen|  AsE [sex| RACE |counTRY » SUBMD | BXSEQ | BXOOSE | EXSTOTC | EXENDTC »
STt definedara (GLLRERSR)w 1wl 1 8F WHTE BEL 1 |[e o 1 AATR A8
srt.definedone (); 2 e S WHTE BEL 2|1t 2 SAMIG  AHE
2 .ng "y . 3 | WF WHITE L F |3 | 3 RAMIHE AR
srtuoutpuci{dataset:Tfodatsh) s 4 oo 5F WHITE BEL 4|1t 4 BAMR WIS
stop; 5 K0 1 A 5 120400 5 BT AT
run: 6 w0 0 oF FRA 6 |10 1 A0 27019
n; —_ R

E 7 |mHm N A 7|1 2 BTN B
*mend idts; 8 |10 152 6F BLCKORAFRCANAMERCAN  FRA 8| 3 RAM0T A
9 |EB 1l A 9|10 4 WA ATB
0|00 158 H FRA 0|00 5 WATA AT
=Ilproc femp outlib = work.sfn.bd srt; 500 1505 oM FRA 1 |1202:1003 1 4T3 AT
function srtds(ids §,odats $§): T |16100 1806 7F FRA |10 2 BAMNN A0
i 1|60 1606 4F FRA 1 |12021003 3 RATNB  AMD
rc = run _macro('idts',ids,odats); W e M WHITE HON |0 ' BT A1
return(rc) ; B[t M WHTE HON 15|20 5 BATNND  ATNE
6 [10M03 180 8M WHITE HUN 16 [1201003 6 AT 220

endsub;
ran;

-lproc fcmp outlib=work.sfn.fnd fval;

function fnd fval(subjid §) $40;

declare hash fnd(dataset: "work.exdose"):
declare hiter fst("ftnd™); /*** Decl
rc=fnd.definedata ("exstdtc");
rc=fnd.definekey("subjid"); /***
rc=fnd.definedone(); /*** Completion n d

il g Output dataset DM_EX
rc=fnd.find(): -

if rc = 0 then return(exstdtc):

else return('NCO FIRST DOSE DATE'):; endsub; (i VIEWTABLE: Work Om
quit; SUBD | SITED eE || RACE
y = = = — = - 12021001 [ §F  WHTE
/*** Compiling User Defined Function from its Respective Library ¥**¥/ 202100 m SN WHTE
options cmplib = (work.sfn):; 12021003 m WF  WHITE
’ Sl = = : 1204101 i 5F WHTE
/***% Calling User Defined Function W Datastep *¥%%%/ 18011001 501 )
%$let invar = "SUBJID", "EXSEQ", "EXSTDIC", "EXENDIC":; gﬂ% m i;
$let ascdsc = A; 15021001 1502 6F  BLACKORAFRICAN AMERICAN
$let ip = exdose us; %let op = exdose; 15031001 150 &M
—_ 15031002 1503 an
15051001 1505 M

-ldata _null_; ids = "&ip":; odats = "&op"; rc = srtds(ids,odats); run;

-ldata dm ex; set demog; EXSTDIC = fnd fval (subjid); run; ﬁ




Hashing in FCMP: (Example2

-lproc fcmp outlib=work.sfn.fnd 1lval;
function fnd lval (subjid §) $40;
declare hash fnd(dataset: "work.exdose"):;
e sl 1 Sample datasets Demog and exdose

[ rc=fnd.definedata ("e

= s
e def}nekey o VIEWTABLE Work Demog 54 VIEWTABLE: Workbxdose [ole=s
rc=fnd.definedone()’ suBiD [smem| Ace [sex| RACE COUNTRY » SUBD | BXSEQ | BOOOSE | BSTOTC | BXENDTC -

4 : g ] §F WHITE BEL 1|t 1 AR AT
re 1st.fizst )y PRA ) 5N WHTE BEL 2|1 2 AN AMI05
rc=fnd.find(): 3 s e 0F  WHTE [ 3|10 3 RAMME AR
s _ 2 3 . 4w 5F WHTE BEL 4|1 4 QAT AMI%
if rc = 0 then return(exendtc); 5 [t0Ho0 160 M FRA 5 (1 5 samIg AR
else return('NC LAST DOSE DATE'); endsub; 6 [t te0n oF FRA 6 (12 1 AT A0S

3 7 [10Hs  f60n N A 7|1 2 QAT A%
quit; FL: AL T 6F BLACKORAFRCAVAVERCAN  FRA [ 3 RAMT AN
9 [ 0 &M A 9 (1 4 BATI 2718

0 |Ee0n 16 n FRA 0| e 5 BATA AT

options cmplib = (work.sfn):; 1|00 1505 oM FRA 1 |102100 1 4219013 2017109
2 |1Ee00 1506 7F FRA 12| 22100 2 SAMIN A0

1|60 156 4F fRA 7|10 3 RATNB MM

t ascdsc = D; ] *#%% Macro param value for descending order ***/ | te0n 10M WHIE HON |10 4 BAMMT A

- B |e0n0 10 TN WHTE HON 1|11 5 BATNA  AH

tlet ip = exdose_us; %let op = exdose; AR M WHTE HON A § DATNT AT

-ldata null ; ids = "&ip"; odats = "&op"; rc = srtds(ids,odats); run;

-ldata dm ex; set dm ex; RFENDIC = fnd oval (subjid); run;

Output dataset DM_EX with respective lookup
values for EXENDTC based on SUBJID as key

(gl VIEWTABLE: Work.Dm_ex
SUBJID |smem|  AGE  |sEx| RACE COUNTRY EXSTDTC
1 (12021001 1202 8F WHITE BEL 20171002
2 [1202-1002 1202 5M  WHITE BEL 20171013
3 12021003 1202 10F  WHITE BEL 20171013
4 |1204-1001 1204 5F  WHITE BEL 20170905
5 [1501-1001 1501 1M FRA 2017-09-06
6 |1501-1002 1501 8F FRA 20170305
7 |1501-1003 1501 4M FRA 2017-10-06
8 |1502-1001 1502 6 F  BLACKOR AFRICAN AMERICAN FRA 20171013
9 |1503-1001 1503 6M FRA 20170825
10 [1503-1002 1503 IM FRA 20171103
11 |1505-1001 1505 10M FRA NO FIRST DOSE DATE
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Hashing in FCMP via RUN_MACRO:

*  Within PROC FCMP by using RUN MACRO routine, provides a means to call the macro
within this procedure. RUN MACRO function executes the macro and returns a value to
DATA step.

* To make Hash and Hash Iterator object customised within FCMP, RUN MACRO
function i1s used.

*  When a user defined function of this kind executed, the function creates local macro

variable with identical name and value of the variables in the parameter list from
RUN_MACRO.

* Following it macro gets executes and each macro variable values are written back to
equivalent variables in the function. The return code (rc) variable specifies whether the
method was success or failure.

Syntax of RUN_MACRO:
rc = RUN MACRQO('macro name' <, variable 1, ..., variable n>);

Macro name — name of the macro to be executed. Variables — specifies optional PROC FCMP
variables
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Hashing in FCMP via RUN_MACRO: (Example3

e ol n category variable distinct values #*#*%/ Sample dataset LAB

/*** Creating User Di

/*** Defining Macro M
~l#macro data splt; —
V Adhdd ut parameters **%/ a (554 VIEWTABLE: WorkLab (=)
tlet ip = &inpsrt; uBiD | eska | LBTESTCD LBTEST 1 LBcaT LBORRES | LBORRESU | LBSTAT »
T T LECSAMP  Laborstoy Test Sample URINALYSIS NOT DON (]
%$let asrt = g&keyvar; C 2 |r00m 2 HoG Chorogonadropin Beta URINALYSIS NOT DON
1202001 3 4G Chonogonedotropn Beta URINALYSIS NOT DON
tlet pfx = &prfxval; T4 | 1 HG Chorogonadotrop Beta URINALYSIS NOT DON
r 5 e i s s URNALYSIS NoT DON
12021001 scL Crirde CHEMISTRY 10 oL
proc sort data = &inpds out = &ip; "~ 7w 7a Chiorde CHEMISTRY 100 mEaL
o o0 1001 sc o cHemsTRY w mEant
by &asrt; scL Chioride: CHEMISTRY 100 mEa/L
0K Potassium CHEMISTRY 33 mEq/L
run; | K Potassum CHEMISTRY 33 mEaL
"2 |0 2K Potassum CHEMISTRY 33 oL
12021001 K Potassium CHEMISTRY 3 oL
data null ; D 1a 12021001 14 SODIUM  Sodum CHEMISTRY 13 mEa/L
= = 1202:1001 15 SODIUM  Sodum CHEMISTRY 183 oL
if 0 then set &ip; S— 1612021001 16 SODIUM  Sodum CHEMISTRY 143 mEa/L
s e 7 |1ae00 17S0DIUM  Sodum CHEMISTRY 143 gL
declare hash splt(ordered:'Y', hashexp:12); " |00t 18 AP Akaine Phosphatase CHEMISTRY 184 L
i 2 1202:1001 19 AP Akl Phosphotase CHEMISTRY 18 L
splt.definekey (&srtvar) ; f oo DAE e harane Gy ot o
splt.definedata (&keepvar); 2112021001 21 AP Akaine Phosphatase. CHEMISTRY 184 L
B . 12021001 2 AT Aarine Amctranerase CHEMISTRY 1 L
splt.definedone(); 1 320001 2 AT Harine Aminctrandierase CHEMISTRY 1 uL
- 12021001 2 AT Aarine Amaciransierase CHEMISTRY ® e
do n_ =1 by 1 until(last.&asrt); o 5 AT ‘Aanin Amictrarslorsse CremsTRY I w
set &ip; n "% |0 2 AST Aapartate Arinctrandiesse CHEMISTRY 1 L
12021001 27 AT Aepastate Aninctrandierese CHEMISTRY 1 e
by &asrt; i
splt.add();
end; t

L e e e S e = Output datasets split based on LBCAT

splt.output (dataset: compress("&pfx"||&asrt));
run;
#mend;

= -]

Explorer ]|
/**% User Defined Function with RUN_MACRO routine***/ Coments of woﬁ(' |

proc femp outlib = work.sfn.split_ds; |

Size Typ

- -
function split_ds(ip §,asrt $,pfx §):;
macro name and macko variable parameters #*#%%/

/*%% RUN_MACRO £
rc = run macro('data_splt',ip,asrt,pfx)’
return(rc); Z-SMB Tab
endsub;
run; 829.0KB Tab

g Macro parameter variable

$# Cat_urinalysis 829.0KB Tab
i S ¥ Cat_urinedrugscreen 49.0KB Tab
47MB Tab

%$let srtvar = "subjid","lbseq","_n ":
%$let keepvar = "subjid","lbseq", "lbtestcd","lbtest", "lborres", "lborresu", "lbstat";
%$let keyvar = lbcat;
bt L o EdLabs 47MB Tab
S~
Library wx*/ J Sasmacr 50KB Cati

options cmplib = (work.sfn):;
Edsfn 49.0KB Tab

data _null_;
ip = "ginpsrt";
asrt = "gkeyvar®;
pfx = "gprfxval”;

rc = split_ds (ip,asrt,pfx); /*** Calling Function ***/
run;

User Defined Function from

/*** Compi




Scope for using Hashing in FCMP :

Hash objects is much preferred to be used with larger datasets with lesser variables. Since
its highly efficient with such type of datasets.

It also works for datasets with extremely large data and many variables yet the efficiency
which we get won’t be like larger datasets with lesser variables.

when a hash object is integrated into a user defined function via FCMP procedure, it
drastically shortens the use of conventional steps and procedures instead a simple
function will be called.

As hash object entries are placed in system memory, major benefit is increase in
efficiency which directly reduces system resource and processing time taken.

If the given memory is not sufficient as data corresponding to the hash object loaded i1s
extremely large, SAS will stop executing DATA step and error message will be written
log concerning memory failure. Hence system allocated memory also to be taken into
consideration.
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Advantages versus Disadvantages:

ADVANTAGES:

Simplification and
programmer’s code.

streamlining of

Multiple DATA steps or procedures can
be integrated into FCMP procedure.

SAS® Hash and Hash Iterator objects
readily available to be used within
FCMP procedure.

Easy to store and compile functions
from desired location.

Can also be used within a macro by
using %SYSFUNC or %SYSCALL.

Functions created based on hash objects
can handle large volume of data by
reducing processing time and system
memory used.

User defined functions created by
integrating macros via RUN_ MACRO

routine allows the function to operate
more flexible and dynamic.

11

DISADVANTAGES:

1.

When Hash and Hash Iterator used
complexity of the process increases.

System memory might cause issues if
insufficient memory is allocated for
hash object processing within a user
defined function.

Not a game changer in processing
speed for small or moderate sized
data when utilizing hash object-based
functions.

Hashing in FCMP can’t be used for
all scenarios as like macros hence it 1s
based on necessity.
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