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The aim of this paper is to highlight the role that
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Introduction

Whatis ALL ?
A “Keyword” (PUT _ALL )
A variable name list (BY _ALL )
A dataset name list (DATA=</ib>._ALL )
“Just do whatever on EVERYTHING” (ods _ALL_close)

Not very well documented (IMHO)

Why don’t SAS have differently named statements
for different functionality?



Duplicates or “Can you repeat that?”
PhUSE 2006 (SS01) by Lawrence Heaton-Wright

USING DATA STEP BY-PROCESSING

To be absolutely certain which observation we are selecting as our unique record we can always use BY-processing
within the DATA step which allows the usage of the FIRST and LAST processing available within the DATA step.

i

ROC SORT DATA=duplicate example;
BY subjid wvisit wvalues;
EUN;

DATA firstdot example;
SET duplicate example;
BY subjid wvisit wvalues;
IF FIRST.visit;

EUN;

Chs subjid visit value
1 1 1 =
2 1 2 Ta
3 1 3 55
4 1 4 81
5 1 > =



[ YIEWTABLE: Work.Testdata
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Eliminating duplicates using PROC SORT and

“Key variables™

* Dupllcates wlthln KEY identifiers "Subjid” and “wi=it"”? - Losing information ;
[1H [

data OUT=examplel NODUPKEY ;

NOTE : @Eh& were ¢ observations read from the data set WOBK.TESTDATA.

NOTE : obszervations with duplicate values were deleted. . -
NOTE : e data set WOBK.EXAMPLE1 has observationz and 4 variables. sl | (=L | wisi | seqno |
NOTE: PROCEDURE SORT used (Total process time): 1 1 87 1 1
real time 0.20 seconds 2 1 ) 2 1
cpu time 0.00 seconds I 3 1 o5 3 -||
4 1 91 4 1
] 1 av ] 1

¥ Any "THUE" Dupllcates across all wvariables? - No information lost
T=example2 NODUPKEY ;

ABLE: Work.Example2

NOTE : ere were 7 observations read from the data set WORK.TESTDATA. m

NOTE : ﬂ:uhseruatiuns with duplicate values were deleted. bid | | | i | |

HOTE : e data set WORK.EXAMPLEZ2 has observationz and 4 variables. Sl Al i £20no
NOTE: PROCEDURE SORT used (Total process time) 1 1 87 ] L
real time 0.03 =econds 2 1 73 z 1
cpu time 0.00 zeconds 3 1 o5 a3 1
4 1 a6 3 1
5 1 1 4 1
53 1 a7 5 1
6 ANGEN



Eliminating duplicates using PROC SORT
and ALIL

¥ IS5 _ALL_ in the BY statement (= sort by all wvariables in the dataset) a possible answer?:
¥ Mo information lost - only records with identical values in ALL fields are removed ;
PROC _SORT DATA=testdata OUT=example3d NODUPKEY ;

BY all_ ;

=12 ;

HDTE:ﬂ:er‘E were ¥ obserwvations read from the data set WORBK.TESTDATA.

HOTE : observations with duplicate key values were deleted. subjid | value | wigit | seqno |

HOTE : e data szet WOBK.EXAMPLEZ has observations and 4 variables. 1 1 7 2 1

MOTE: PROCEDURE SORT uvsed (Total process time): 5 ] v = ]
real time 0.04 zeconds

cpu time 0.00 zeconds E 1 g6 3 1

4 1 a5 3 2

] 1 ar 1 1

E 1 a7 ] 1

i 1 ]| 4 1

Notice that _ALL_ in the BY statement has had the effect of sorting

BY subjid, value, visit and seqno in that order...Why is this?

¥ Use ALL_ in the BY statement (= sort by all variables in the dataset) but DROP
unrequired vars ;
¥ No information lost - only records with identical valuves in ALL fields KEPT are removed ;
PROC SORT DﬁTﬁ=testdataIiDHDP=seqnuI OUT=examp led HODUFPKEY ;
_
RUH

™ YIEWTABLE: Work.Example4

HOTE: There were ¥ obzervationsz read from the data set WORK.TESTDATA. = —
NOTE: observations with duplicate values were deleted. subjid | walue | ] |
NOTE : e data set HWORK.EXAMPLE4 has observations and 3 variables. 1 1 79 2
NOTE: PROCEDURE SORT used [(Total process time): s 7 o= c
real time 0.04 seconds
cpu time 0.01 zeconds 3 1 86 3
4 1 ar 1
] 1 a7 4]
B 1 el 4




_ALIL_ 1n a PROC SORT BY statement (like PROC
PRINT) handles variables in “variable number” order

The COMTENTS Procedure

Data Set Hame WORK . EXAMPLE4 Ob=zervations b
Member Tvpe DAaTA Variables 3
Engine va Indexes 0
Created Observation Length 24
Last Modified Deleted Observations 0
Protection Compressed HO
Data S5et Type Sorted YES
Label

Data Representation HWINDDWS_32

Encoding wlatinl Hestern (Hindows)

Engine/Host Dependent Information

Data Set Page Size 4096

Humber of Data Set Pages 1

First Data Page 1

Max Obs per Page 168

Dbz in First Data Page b

Humber of Data S5et Hepairs 0

File Name C:\DOCUME™1%ghearfie.EU'LOCALS™ 1" Temp" 545
Temporary Files'_TD944'exampled.=zas7bdat

ARelease Created 3.0101NM3

Host Created WIN_PRO

filphabetic Lizst of Variablez and Attributes

# VYariable Tvpe Len
1 subjid Hum ]
2 value Hum g
3 visit Hum g

Sort Information

Sor tedby [subjid value visit|
Validated TES

Character Set ANSI

Sort Option HODUPKEY

8




They SQL Here, They SQL There
PhUSE 2007 (TUO5) Ian Amaranayake

# Use PROC 50L to Re-order the variablesz within the dataset to allow control of _ALL_ ;
PROC SOL ;

create table testdata? as
L%Elect zsubjid, visit, value |

rom testdata

order by =ubjid, visit, value ;

MOTE: Table . created, with ¥ rows and 3 columns.
QuIT ;

NOTE: PROCEDURE SOL used (Total process time):
real time 0.37 zeconds
cpu time 0.01 seconds

¥ Check to confirm re-ordering ;

PROC CONTENTS DaTh=testdata?;

RUH ;
NOTE: PROCEDURE CONTENTS used ([(Total process time):
real time 0.01 seconds
cpu time 0.01 seconds



Data Set Hame
Hember Tvpe
Engine

Created

Last Modified
Protection

Data Set Tvpe

Label

Data Representation
Encod ing

Data Set Page Size

HNumber of Data Set Pages
Firzt Data Page

Max Obs per Page

Obz in First Data Page
Number of Data Set Repairs
File Hame

Release Created
Host Created

PROC SQL re-orders the variables
within the dataset

The COMTENTS Procedure

WOBK . TESTDATAZ
DATA
va

W INDOWS_32

Observations
Variables

Indexes

Observation Length
Deleted Obserwvations
Compressed

Sorted

wlatinl HWestern (Hindows)

EnginefHost Dependent Information

4096
1

1
168
¥

0

C:“DOCUME™1'ghearfie.EU'\LOCALS™ 1% Temp"' SAS
Temporary Files"_TD944' testdata?.=asfbdat

9.0101H3

WIN_PRO

filphabetic List of Variables and Attributes

Variable Tvpe Len
subjid Hum 8
value Hum 8
visit Hum 8

Sort Information

Sortedby Isubjid visit ualuel
Validated TES
Character Set ANSI

10

- = -
(=

YES



Variables with data set re-numbered

¥ Having enzuwre that all the variables are numbered as required,
* we can use have confidence in _ALL_ ;
fi=teztdata? OUT=examplet NODUPKEY ;

MOTE: There were ¥ observationz read from the data zet HOBK.TESTDATAZ.
HMOTE: 1 obzserwvationz with duplicate key values were deleted.
MOTE: The data set HWOBK .EXAMPLEG ha=s 6 observations and 3 variables.
NOTE: PROCEDURE SORT used (Total process time):

real time 0.14 seconds

cpu time 0.00 zeconds

DAThA example? ;

SET exampleb

!BY subjid visit ;I
R ;

NOTE: There were b observations read from the data set HOBK.EXAMPLEG.
NOTE: The data set HOBK .EXAMPLEY has b6 observations and 3 variables.
NOTE: DATA =tatement used [Total process time):

real time 0.04 seconds

cpu time 0.00 =seconds

MOTE: There were b observations read from the data set HWOBK .EXAMPLEG.
MOTE: The data set WORK .EXAMPLES has b obserwvations and 3 wvariables.
NOTE: DATA =tatement vsed [Total process time):

real time 0.00 zeconds

cpu time 0.00 seconds
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(so clearly sorted
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_ALL_ and PUT statements (“Keyword”)

DATA exampled ;
SET exampleb ;
BY _all_ ;

{PUT _aALL_ ;|

!EPUT _ALL_ ;I

GLOBAL SALOOPS 21
GLOBAL SOLXOBS 0
GLOBAL SALRC 0O
AUTOMATIC AFDSID O
AUTOMATIC AFDSHAME
AUTOMATIC AFLIB
AUTOMATIC AFSTR1
AUTOMATIC AFSTR2
AUTOMATIC FSPBDV
AUTOMATIC SYSBUFFR
AUTOMATIC SYSCC 0O
AUTOMATIC SYSCHARWIDTH 1
AUTOMATIC SYSCHD

UTOMATIC SYSUSERID ghearfie

UTOMATIC SYSVER 9.1

UTOMATIC SYSVLONG 9.01.01H3P020206
UTOMATIC STYSVLONGd 9.01 01M3IP02022006

subjid=1 visit=1 value=8¢ FIRST.=zubjid=1 LAST.=ubjid=0 FIRGT.vizsit=1 LAST.visit=1 FIAGT.value=1
LAST.value=1 _ERROR_=0 _N_-=1
subjid=1 vizit=2 value=79 FIR5T.zubjid=0 LAST.subjid=0 FIRST.vi=zit=1 LAST.visit=1 FIRST.value=1
LAST.value=1 _ERROR_=0 N_=2
subjid=1 vizit=3 value=85 FIR5T.=ubj id=0 LAST.=ubjid=0 FIRST.vi=sit=1 LAST.vi=sit=0 FIRST.value=1
LAST.value=1 _ERROR_=0 _N_=3
subjid=1 visit=3 value=86 FIRST.=ubjid=0 LAST.=subjid=0 FIRST .vi=zit=0 LAST.visit=1 FIRST.value=1
LAST.value=1 _ERROR_=0 _N_=4
subjid=1 visit=4 value=91 FIRS5T.subjid=0 LAST.=subjid=0 FIRST.vizit=1 LAST.visit=1 FIRST.value=1
LAST.value=1 _ERROR_=0 _N_=5%
subjid=1 vizit=5 value=87 FIRS5T.zubjid=0 LAST.subjid=1 FIRST.vi=sit=1 LAST.visit=1 FIRST.value=1
LAST.value=1 ERBOR =0 N =6

HNOTE: There were b obzerwvationz read from the data =zet WORK .EXAMPLEG.
HOTE: The data set HWORBK.EXAMPLES has b observations and 3 wvariables.
NOTE: DATA statement uvsed [(Total process time):

real time 0.04 zeconds

cpu time 0.00 seconds

12



_ALIL_ compared with _numeric_ and _character_
(similarities: when used as “variable lists”)

DATA examplel ;

SET exampleb ;

BY _all_ : | Parentheses turn _ALL_ from

PUT (_ALL_) (=) ; “keyword” to a variable list
RUN ;

subjid=1 vizit=1 value=87¢

bjid=1 visit=2 value=79 :
Subjid-1 visit-3 valuo-85 Data set variables only

subjid=1 visit=3 value=86 H H
Sublidel visieod valueal (NOT automatic variables)
zsubjid=1 vi=zit=5 value=87
WOTE: There were b observations read from the data set HORK.EXAMPLEE.
HNOTE: The data set WORK.EXAMPLEE has 6 observations and 3 variables.
HOTE: DATA statement used (Total process time):

real time 0.00 zeconds

cpu time 0.00 zeconds

DATA exampled ;
SET exampleb ;
BY _all_ ;

PUT (_character_]) (=] ;
PUT (_numeric_) (=] ;

BUN ;

subjid=1 visit=1 value=87

subjid=1 visit=2 value=7¥9

subjid=1 visit=3 value=85%

subjid=1 visit=3 value=86

subj id=1 vizit=4 value=91

subjid=1 visit=5 value=87

MOTE: There were b observations read from the data set WORK.EXAMPLEG.
MOTE: The data set HORK.EXAMPLE9 has b6 obserwvationzs and 3 variables.
NOTE: DATA statement used (Total process timel:

real time 0.00 zseconds
cpu time 0.00 seconds

13



_ALIL_ compared with _numeric_ and _character_
(Difterences: _ALIL_ can be used as a “keyword”)

DATA exampleld ;
SET exampleb ;
BY _all_ ;

PUT _character_ ;

RUN ;

HOTE: Variable _character_ is uninitialized.

DATA exampleld ;
SET exampleb ;
BY _all_ ;

PUT _numeric_ ;
ERROR: Cannot use _numeric_ as a variable name.

RUN ;

MOTE: The 5A5 Swstem stopped processing this step because of errors.

14



_ALIL_ and arrays (variable list)

DAaTA examplell ;
SET exampleb ;
BY _all_ ;
ARBAY all [*]1 _all_ ;
ARRAY num [#] _numeric_ ;
fARRAY char [*]1 _chracter_ ;
RUN ;

NOTE: There were b observations read from the data set HOBK .EXAMPLEG.
MOTE: The data set HOBK .EXAMPLE11 has 6 observationsz and 4 variables.
NOTE: DATA statement vsed (Total process time):

real time 0.13 seconds

cpu time 0.00 zeconds

DATA examplel? ;
SET exampleb ;
BY all
testtype = "Result'
ARABAY all [*] _all_ ;

ERROR: All variables in array list must be the zame twpe, i.e., all numeric or character.

RUN ;

HOTE: The S5A5 Svsztem stopped processing this step because of errors.

15



_ALIL_ with LIBREFS and FILLEREFES
(Just send information to the .LOG)

FILENAME testdata "work.testdata’ ;

FILEHAME _all_ list

NOTEZ Fileret=
LIBNAME _all_ list ; Phyzical Hame= C:'‘Documents and Settings‘ghearfie.EU'work.testdata
MOTE™ =
Scope= Kernel FILENAME all_ clear ;
Levels= 14 NOTE: Filere az been deassigned.

=Level 1=

Engine= yva

Physical Name= C:“Program Files'5Aa5.5A5 9.1'nl=s"en"SASCFG

File Name= C:“Program File=s'5a5.5A5 9.1'nl="en"SASCFG
=Level 2=

Engine= yva

Physical Name= C:“Program Files'5A5'5AS5 9.1'core'sashelp

File Name= C:“Program Files'5A5.5AS5 9.1 core'sashelp
=Level 3=

Engine= yva

Physical Name= C:“Program File=s'5a5'5a5 9.1\af'sashelp

File Name= C:“Program File=s'5a5'5a5 9.1afsashelp
=Level 4=

Engine= va

Physical Name= C:“Program File=s'5a5'5a5 9.1'as=si=st'sashelp

File Name= C:“Program File='5a5'5A5 9.1%as=sist'sashelp
=Level 5=

Engine= va

Physical Name= C:“Program Files'5A5'5AS 9.1 connect'=ashelp

File Name= C:“Program File=s'.5A5.5AS5 9.1 connect'=sa=shelp
=Level 6=

Engine= va

Physical Name= C:“Program Files'5A5'5AS 9.1ei=s\=sa=shelp

File Name= C:“Program File=s'.5A5'5AS5 9.1ei=‘\=ashelp
=Level ¥=

Engine= va

Physical Name= C:“Program Files'5A5'5AS 9.1'et=\=sa=shelp

File Name= C:“Program File=s'.5A5'5AS5 9.1et='\=ashelp
=Level 8-

Engine= va

Physical Name= C:“Program File=s'5A5.5A5 9.1'graph'=sa=shelp

File Name= C:“Program File='5a5'5A5 9.1'graph'=sa=shelp
=Level 9=

Engine= va

Physical Name= C:“Program Files'5A5'5AS 9.1%iml=sa=shelp

File Name= C:“Program File=s.5A5'5AS5 9.1%iml=ashelp

16



_ALIL_ and PROC CONTENTS
(Data Set name list: send info to Output window)

PROC CONTENTS [DATA=work._all_ ;|

RUN ;

NOTE: PROCEDURE CONTENTS used (Total process timel:
real time 0.45 seconds
cpu time 0.03 =zeconds

The COMTENTS Procedure

Directory

Libref HORK
Engine va
Physical Name C:“DOCUME™1'ghearfie.EU'LOCALS™ 1" Tenp'SAS Temporary Files'_TD944
File Hame C:\DOCUME™1%ghearfie.EU\LOCALS™ 1% Tenp'\ 545 Temporary Files'_ TD944
Member File
# HMName Tvpe Size Last Modified
1 E¥XAMPLE1 DaTh 120
2 EXAMPLE1O DaATA L2120
3 EXAMPLE11 DaTa G120
4 EXaAMPLE12 DaTa 120
5  EXAMPLEZ DAaTA L2120
6 EXAMPLE3 DaTh 120
¥ EXAaMPLE4 DATA 120
8 EXAMPLES DAaTA L2120
9 EXAMPLEG DaTh 120
10 EXAMPLEY DAaTA L2120
11 EXAMPLES DATA G120
12 EXAMPLES DATA 120
13 TESTDATA DAaTA L2120
14 TESTDATAZ DATA 120

17



_ALIL_ and PROC DATASETS
(Variable or Data Set name list)

NOTE :
MOTE:

PROC DATASETS library = work ;

Libref

Engine
Phvsical Hame
File Hame

Directory

WORK

va

C:“DOCUME™1'ghearfie.EU'LOCALS™ 1" Tenp ' 5A5 Temporary Files'_TD944
C:“DOCUME™1'.ghearfie.EU'LOCALS™ 1" Tenp'.5A5 Temporary Files'_TD944

Member File

# HMName Tvpe Size Last Modified
1 EXAMPLEI1 DATA 5120
2 EXAMPLE1O DaATA 5120
2 EXAMPLE11 DaATA 5120
4 EXAMPLE1Z2 DaATA 5120
% EXAMPLEZ2 DATA 5120
6 EXAMPLE3 DATA 5120
¥ EXAMPLE4 DATA 5120
8 EXAMPLES DATA 5120
9 EXAMPLEG DATA 5120
10 EXAMPLET DATA 5120
11 EXAMPLES DATA 5120
12 EXAMPLES DATA 5120
12 TESTDATA DATA 5120
14 T DAaTA 5120

C

ontents data=

_ALL_ nods ;

attrib _all

format _all

=
_label =" " ;1% Remove labels ;

* Hemove formats ;

quit ;

MODIFY was successful for HORK.TESTDATA.DATA.
PROCEDURE DATASETS used (Total process time):
real time
cpu time

RUM

0.01 zeconds
0.01 seconds
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Closing Thoughts

_ALL is everywhere in SAS

_ALL_is what it does and has various different
functionality in different situations

_ALL has the potential to save time and reduce
amount of code
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Are duplicate records a problem in your organisation?

Do you have in-house built tools to deal with this
issue?

Do you have a better method?

Should SAS have built in functionality (PROC
COMPARE)?
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