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So many problems, Even more solutions! How do you choose? It’s about time!
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How long does it take for your jobs to run?

F l £ vrobl here Hash h led. i Which solution is the best? [t's a quagmire! Many factors influence this,
or a class of problems where Hash can be applied, is . . . .
it always fhe best tool to use? Here are srz)rine The one that runs the fastest? especglly I you work in : shared environment,
problems and solutions, using both Hash tables and The one that's easiest to code and validate? competing for;relfiosl;iieeinvgzgsii}il:; prOGTATTIIEDS
more traditional methods. Comparing the solutions, Or maybe....The most elegant? | .
. .. Our jobs are run on a 64-bit windows
one must consider computing time as well as your You decide!

time to code and validate results. server, using SAS 9.4

But first... d about time...
HE ST, d WOTE dDOUL LIIE We present our times (REAL and CPU) not as formal

benchmarking, but to demonstrate the relative
performance of our solutions.
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Another method where no sorting is needed

To use MERGE we first
need to SORT

\ proc sql; \
proc sort data=claims out=clm sort; X create table taskl sql as |

by bene id;

— | select *
run; Task 1 — Simple Lookup from finder as f,
data taskl merge; : : .

inpat claims as 1

merge clm sort (in=inl) Finder file (h=3m)  Claims File (n=32m) where f.bene_id = i.bene_id
finder (in=inf) ; .

by bene id; , 6 quit;

if inl & inf; 3 7
run; 8 32
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: \v HASH solution

= No sorting needed and
done Iin a single datastep

27
32

Our task is to pull records from the claims file that

Try a User-l:'efmec;l FORMI-:IT :tatement... match to our finder file on BENE ID. dateftasklahi}slh; ey \
o sorting neede | : : _ if n = en set finder;
9 But notice that the claims file isn’t sorted by REI if n =1 then do; \
/* code to prepare the cntlin file */ | e W b declare hash f (dataset:"finder");
proc format cntlin = find fmt; \ T | f.definekey('bene 1id') ;
data taskl format; SORT 2:08'59 end; calt missing(Bene _i9)
= ’ MERGE 0:39.60 ’

set claims; set claims;

if put(bene id,$keeper)='KEEP’ User-defined format 0.05.98 rc = £.£find () ;
run; FORMAT / PUT 0.47.90 if rc=0;
PROC SQL 0.47.55 £on
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To use MERGE we must
sort the Claims file 3 times...

, | HASH solution
s gotta be a better way!! All done in a single datastep!
data=claims m sort; \ data task2 hash;

) set finder;set diag list;set prov;;ist;\\
Task 2 — Multi-Table Lookup end : \
\

Ther

proc

by if n =0 then do;
run,
data taskl
(in=inl) : : : : : , if n =1 then do; \
Finder file (n=3m)  Claims File (n=32m) Diags  Provider IDs Soellerms Beclh © (Cetesct: PRS- \
f.definekey ('bene id JefC i \

if inl & inf;

AAA 1234 XXX 2222 _ . R L
i B%//i;/////////2YW Jan f.deflnedat; S . caad .
run, 32 XXX 1111 = 6666 f.de ; B T P\ :
- 20 e e 123 9999 o , e s " 3.k ST G ( o ]
— I— 0 55 123 5555 :ZE iiz ' i AR 4 .‘ N .
16 19 456 5555 “oc 13a & ' ! ; £
27 18 e SRS X1G 6473
PRoc SQL 37 8 304 1234
5 CD4 2345
8 X1G 6473
proc sql method; : . 56 | 7342
create table task2_sq1 as 19 703 5354
select i.~*, N\ -
case . As before, we want to pull records from the claims file that
when (i.prim dx in(select \ : : / 2
prim dx from diag list)) | match to our finder flle’ on BENE_ID. set inpat &z, R\La
then 1 else 0 And for the selected records, we’ll create two new vars: rc_ben = cof 1) \\y
d as dx_found im i o | if rc red
end as dx_found, Is the DIAG code from the claim in the Diag list? g We -
case . . . rc X = G- coae
? -—
when (i.provider in(select Is the PROV ID from the claim in the Prov list: found dx=(rc
provider from prov list)) '*fo'ji. 31 rc_prov =y a() the . widex id */
then 1 else 0 %?7; L 2 } found pro rc _pro| J);
end as prov_found, SORT/MERGE XXXXX U G run;
f.datel, SORT/MERGE X.XX.XX T
f.date2 SORT/MERGE X.XX.XX
from inpat claims i, finder £ PROC SQL 1:54.94 p
where i.bene id = f.bene 1id; e
. — — HASH 0:50.04
qult;-_a -
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Solution using a 2-step Macro

smacro split;
proc sql noprint ; \
select distinct state into: statelst
separated by ' '
from drugs (keep = state);

quit;

data &statelst;
set drugs (keep=state main cat weight
daysupply dose) ;
%do 1=1 %to &sqglobs;
%let curst=%scan(&statelst, &i,%$str( ));

$1f &1 = Sthen
1f state = "&curst" then
output &curst;
selse
else 1f state = "&curst" then
output &curst;
gsend;
run;
smend;
ssplit;

Task 3 — Splitting a SAS Dataset

state [vart | var2 | vars ][ state [Vart | var2  var3 ][ State [Vara [ varz | var3
Ml GA MA

M GA MA

M

MA
MA
M

GA
MA
GA

Here we want to split a SAS Dataset set by state, writing

out a SAS file for each value of state. We do not know

beforehand what states are in the data sets, nor do we
know if the data set is sorted by state.

Macro solution 9:05.17 (Real)

2:31.74 (CPU)

7:13.04 (Real)
3:05.93 (CPU)

Hash of Hashes

Solution using Hash of Hashes!

data null ;
dcl hash states (ordered: 'a');
dcl hiter his('states') ;
states.definekey ('state'); \
states.definedata('state', 'states inst'); \
states.definedone () ;

\
\
\

\

\
\
A\

dcl hash states_inst (); **will have all states; |
\
do n =1 by 1 until ( eof ) ; \
set drugs (keep = state main cat
weight daysupply dose)
end = eof ;
if states.find () ne 0 then do ;
states inst = new_ hash (ordered: 'a');
states_inst.definekey ('state',' n ');
states inst.definedata ('state', 'main cat',
'weight', 'daysupply', 'dose') ;
states inst.definedone() ;
states.replace() ;
end;
states inst.replace() ;
end;
rc = his.first();

do while (rc=0);

states inst.output (dataset: 'out'|| state );
rc = his.next () ;

end;

stop;

run,;
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Conclusion References

Is hash always the best solution? For simple single-table lookups, hash was pretty
equivalent to some of other methods we tried. For multi-table lookups hash was the
winner. But in all lookup situations, the authors prefer methods that don’t require
pre-sorting, and we particularly like using hash solutions for their elegance and ease of

coding.
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Besides striving for gain in the data processing, one should consider the
programmer’s time required to develop, debug, and test the program. If there is no
great performance advantage to one method over another, the deciding factor should
probably be how skilled you are with the method you choose. You should be able to
write the code, validate your results, and understand what’s really going on.
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