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Benefits

¢ Multiple passes through datasets
Without eutputting data between
steps

» Complex many-te-many, matches




Example 1: lterative calculations

¢ A Rim-weighting programme written to
select the TV Ratings panel.

¢ Used lterative proportional fitting to
calculate a prokability’ of selection fer each
pPoessible surveyed household.

» VIS Access database using several mulit:
table gueries; teek aheui Fun.

9 SUCCESSIVE Pree summany, Steps and
MErPgES ek

9 e temperaRy, arey, technigue teek




Example 2: Complex matches

¢ Currently, we’'re working omn a procedure te match
nearly 5 individual million vehicle records to a
smaller dataset ofi manufacturer’s specifications.

¢ The matehi Is very complex requiring a match
pPased on; :

— a VIN numiber with 17 characters: in tetal and a possible
match withr ene oif the fikst ©-13f characters AND/OR

— the best set of matches between Make, Model, Year of
Manuifacture, Series, + doors, engine: size ete.

o \We mighit achieve this using hunadreds; off
SUCCESSIVE MERGES andl then werd have: ter Werr
2REUE ManRy-1e=many, Matches,

¢ This can all be done In one




What Is an array?

¢ Definition: “An arrangement of
IRl GRE Or more
planes=.

¢ \What makes them, fiast Is; that they.
ale stered In memoRy.-

¢ Viemery/ access) 1S, 100,000 times
faSter thiamn accessing the hard disk:.




Normal Arrays in SAS

¢ Used In a data step to manipulate
data within each elservation.

¢ Active for only the current
elhservation.

» Repetitive tasks within the one
observation are made easier.




Normal Arrays in SAS

¢ DO Loops are used to cycle through
the elements of an array.

data ABC;

array A{5} VAR1-VARS5;
do 1=1to 5;

A{i} = A{i} + 2;

enas

U




The Data Step

¢ At the beginning of Data Step the
Program Data Vector IS created.

¢ Data Is loaded into this one observation
at a time.

Data set: ABC Program Data Vector

@) 0)S; A A B C

a1 > Bl 34.2 XY'S
273
24
24
4




The Data Step

¢ At the beginning of Data Step the
Program Data Vector IS created.

¢ Data Is loaded into this one observation
at a time.

Data set: ABC Program Data Vector

Obs A C A B C
a1 XYS / 23 59.6 KJE
23 =
24 QWE
24 WER
4 : o) |




The Data Step

¢ At the beginning of Data Step the
Program Data Vector IS created.

¢ Data Is loaded into this one observation
at a time.

Data set: ABC Program Data Vector

@) 0)S; A A B C

81 24 213 Q@WIE
23 /
24

2]
4




The Data Step (cont’'d)

& After each observation IS processed with
the statements In the data step, we can
reference previoeus observations using the

Lag or Retain functions but cannet change
these values) i these elhservations.

A 5 C Cl C2

/ 24 | 27.3 || GWE | KIE | XYS
C1 =lagl(C);
C2 =lag2(C);




Or can we?

A 5 by 2 temporary
array is established

¢ Consider the following code:

data ABC2;
Do Loop cycles I

array AB{5,25  temporary. ; through all of the data

do i=1 to 5- set’s observations
2 "~ NB. SET statement is
set ABC; nested in DO-LOOP/

AB{i,1} = A;
AB{I’Z} = B; VariablesAandBarej

enad ; loaded into the array

run,

At the END statement
we have the entire
dataset contained in
an array




Array In memory.

¢ At the close of the do loop I have a 5 by
2 array called AB which centains the
whoele ABC dataset:

ol 34.2
23 59.8
24 27.5
24 16.1
4 510

» Noew: I can rFefer ter ANID change any. cell af;
the anay (erTiRyeuHie) any: Va2l en
anRV/ GleSsERvatieRNRr e dataset:
AB{3,2}=27.3




What the Online Help says...

Note: Do not use the TEMPORARY _
option If you plan t9 usc the SET
routine to read v..''e.s 1rom a SAS
table directly: ntc crray elements.
You muist us: e GETVARN or
GETVARC hnction to read values
from < SAS table Into the elements
Ot 2 LERIPBrARY aliEN/-




So what
makes the




What makes an array temporary?

¢ The keyword temporary_ Instructs
SAS net te clear an array. When an
ebsenrvation Is loaded Inte the
Program Data Vector (as withr nermal
aliray/s)).

¢ PErnaps  Semi Permanent  mighi
nave BEeen a BELLer symtax:

» ORNSlIghbyAleneer thanrnermnzlT




Multiple Passes

¢ Now we can make multiple passes
threugh the array.

¢ \We can aggregate the data andl use
this Infermatieon Within; the ene data
step.




data ABC2(keep=A B C);
array AB{5,3} temporary_;
do i=1 to 5;

set ABC(drop=c);

AB{i,1} = A;
AB{i,2} = B;
end;
totalB=0;
do i=1to 5;

Multiple Passes

N
A 5 by 3 temporary

array is established
B

Data is Loaded

totalB=totalB+AB({i,2};
end;
meanB=totalB/5:

— N
Pass 1: Calculate the
Lsum of Variable B

do i=1to 5;

TN
Pass 2: Calculate the

AB{i,3}=AB{i,2}/meanB;
end;
run;

uatio of Variable B to
its mean e,




The Output Data Set

& At this point, my dataset (ABC2) looks like
this:

| B totalB meanB

1 6] 4 S 145.4 29.08

¢ \ariables A and B contain the: data frem
the Iast ehservation i the eriginal set
statemenit. Everything else s still in
MEMGRY-




data ABC2(keep=A B C); M U |t| ple PaSSeS

array AB{5,3} temporary_;
do i=1to 5;

set ABC(drop=c);
AB{i,1} = A;

AB{i,2} = B;

end;

totalB=0;

doi=1to 5;
totalB=totalB+AB{i,2},
end;

meanB=totalB/5;
doi=1to 5;
AB{i,3}=AB{i,2}/meanB;
end;

doi=1to 5;
A = AB{i,1}; fOutput the array to

B = AB{i,2}; L the new dataset

C = AB{j,3}; ABC2 with the
output; calculated ratio C
end,;

run;




The Output Data Set

& After the output step, my new dataset
(ABC2) looks like this:

Ols A B C
S 1.17608
23 2.05640
24 0r9867 9
24 0)35151¢)6)5)
4 . 027510




Multiple Passes

¢ The same result might be achieved with a
proc summary. step to calculate the means
fellewed by a merge te calculate the ratio.

¢ QIS IS a very simple example, but
consider iterative calculatiens requiring
RURdreds off pree summary, and merge
steps all’ dene: thireugh ene data Step:




HELPFUL TIPS

¢ Always document the contents of the
array In the SAS code - especially with
complex arrays and multiple passes.

¢ Indent the DO and END statements to
ensure they match.

¢ Wrte the Input and the: eubtput steps st
andi check that what: hasi gene Intoe; the
“Blacks Bex IS What yeuve put in —
REMEMBEN It allfappPens IR MEmGKR-




HELPFUL TIPS (cont'd)

¢ \When loading numeric and character
variables you will need 2 arrays - an
aliray must contain AUMEKIC o
character varianles only.

¢ Use the syntax
ariay X5, 4 S lemporany. ;
L0 denoele charactier arays




Many-to-Many merges

first second

C
Blue
Green
Brown
Amber
Red

Brown

A
1
1
2
&
3
3
3

Yellow,

data third;
merge first second;
by a;

run;




Many-to-IViany

34.2

59.8

27.3

16.1
(&)

merge

A
1
1
2
3
3
3
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C
Blue
Green
Brown
Amber
Red
Brown

Yellow

5 | s [ velon




Many-to-many merges

¢ The merge can be handled using a temporary
array as a lookup table.

¢ First, we count the number of observations in
each dataset and store this in a macro variable.

¢ [his construct Is used to aveid hard-ceding the
0o leeps.

data null_;
If O then set first nobs=count;

call symput(‘fcount’,trim(left(count)));
run,




Many-to-many merges
data third(keep=a b c);
array f{&fcount.,2} W/ o :
do i=1 to &fcount. The “first” dataset is

e
f{i,1} = A; porary array

f{i,2} = B;
end;

The “second” dataset
is loaded into the

do i=1 to &scount.; PDV

set second;
IR

fjo J:1_t0 &fcount. ; Using the first dataset

If a=f{J,1} then as a lookup table we
do; output possible
b=f{},2}; matches for the
output; variable A .
end;

FCOUNT=6
SCOUNT=Y7




The result

4+  yields

C
Blue
Green
Brown
Amber;
Red

@R R W W W W W NN R

Brewmn

QWO IN RS

Yellow,




Many-to-many merges

¢ As with most procedures In SAS, this can
9e done another way — a SQL join.

¢ IHowever, the temporary array: alloews us a
ot better contrel ever WhIch elhservatiens
We want ter keep) in our final matched
dataset.

¢ NVereever, we denrt have ter merge only.
tWe datasets — Iimaginaten and avananie
MEMERY/ are the ey limitatens:




Summary

¢ lTemporary arrays, whilst complex to use and not
well decumented previde a very powerful
technigue for manipulating data.

ACCESS any elbservation anywhere in your
dataset.

Many-te-many. mMerges can e achieved with
muUch mere contrel than ether technigues.

LeekUPS frem many. datasets can e dene Within
the ene data Step.

Viany lterations thiat USerconstant Input and
OULPUL, Can e deRE NI GREMOL=SEEaS)/ StE:




Any Questions not about tunnels
and older drivers?




