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ABSTRACT

Traditionally, SAS*software programmers used the DATA step to
extract data from extemnal files In order to store the data in SAS data
sets for subsequent use by SAS procedures. The DATA step view
provides an alternative method of accessing and managing data
transparently. DATA step views inherit the power and flexibilty of
the DATA step, with the ability o manipulate and manage data from
a variety of sources inciuding extemal files and existing SAS data
files. This paper describes the input and output DATA step view
conceptual models, the application uses of each type, the definition
process for each view type, restrictions and requirements, and
extensions 1o the DATA step language to support DATA step views.
Performance issues of CPU, I/0, elapsed time , and memory utiliza-
tion are discussed with comparisons to earlier data extraction meth-
ods. More detailed exampies and discussion are provided to
demonstrate the more compiex uses of DATA step views.

INTRODUCTION TO DATA STEP VIEWS

DATA step views extend the power of the DATA step by enabling
you to use DATA step programs to generate SAS data views. You
can use DATA step views to process directly any file that can be
read with an INPUT statement, to generate data dynamically with
no external data sources without creating an intermediate SAS data
file, or 1o receive output from a procedure or another DATA step.
Once created, DATA step views can be used to migrate data to SAS
data sets or to supported database management systems. They
can be combined with other data sources using the SOL procedure,
and they can be referenced by SAS/ASSIST® users, aliowing end-
users to perform data management, analysis, and reporting tasks
regardiess of how the data are stored.

Using DATA step views is a two-part procedure. First you create
the view by compiling the SAS source program and stering the com-
piled code in a SAS DATA step view. Then, you process the view
by reterencing the view as the input or output data set in a PROC
step or another DATA stap program.
/% Define the view for use %/
DATA READ/VIEW=READ:
INFILE PARTS;
INPUT PART QUANTITY UNIT COST;
RUN;
/% Uge the view %/
PROC PRINT DATA=READ;
RUN;

The previous code provides a simple example of an input DATA step
view. The first step creates or defines the input DATA step view.
The next step, the PRINT procedure, uses the previously defined
input DATA step view to retrieve records out of an external file
defined by the fileref PARTS and to read data into a set of variables.
These variables are then writien to the procedure, PROC PRINT,
10 be printed. A DATA step or procedure has no information detail-
ing how or where the incoming data are produced; the data could
be from a SAS data set, a SAS/ACCESS® data set, an SQL view,
or an input DATA step view.

Note: input DATA step views wilt be shipped as a production release
and output DATA step views will be shipped as an experimental
release when the 6.07 release ot the SAS System for MVS, CMS,
and VMS’is distributed.
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DATA Step View Conceptual Model

Conceptually, a DATA step view is the same as other SAS views.
A DATA step view is a SAS data set of the type VIEW and like other
SAS data views, such as those created with the SQL. procedure,
the DATA step view does not actually contain data values. instead,
it contains a stored DATA step program that defines data or
describes data stored elsewhsre. The Stored Program Facility
allows the user to compile and store DATA step programs and then
execute the stored programs at another time. The Stored Program
Facility is used by the DATA step views to store the complied view
and later execute it. For more information on SAS data views refer
10 “SAS Data Set Model,” in Chapter 6, “SAS Files”, in SAS Lan-
guage: Reference. :

For more information on the Stored Program Fagcility refer to Appen-
dix 3, “Stored Program Facility,” in SAS Language: Reference.

The scope of the DATA step view is much broader than that of other
SAS data views. PROC SQL views can only retrieve data values
from other SAS data files or SAS data views. SAS/ACCESS views
only describe data in a single DBMS table or file to the SAS System.
But, because DATA step views are generated by the DATA step,
they inherit the power of the SAS DATA step language to manipu-
late and manage input data from a variety of sources including data

-from extemal files and data from existing SAS data sets.

DATA step views that function as input SAS data sets are called
input DATA step views. DATA step views that function as output
SAS data sets are calied output DATA step views.

As with all SAS files in Version 6, the SAS System accesses DATA
step views through an engine. When you create a SAS DATA step
view, the name of the DATA step view engine, SASDSYV, is stored
with the DATA step view and is intemal to the DATA step view
engine. The DATA step view engine name cannot be changed by
the user. When you use the view as input or output in a SAS proce-
dure or DATA step, the SAS /0 Engine Supervisor automatically
selects the SASDSV engine by reading the name stored with the
view. For more information on SAS System engines, see Chapter
6 in SAS Languege: Reference.

DATA Step Views Applications

DATA step views can be readily incorporated into current applica-
tions. Views are well-suited for referencing infrequently accessed
data, such as in the VTOC example described ‘ater in this paper.
They can be used to access data that require manipulation of the
raw data so as to restructure it for consumption by a SAS analytical
component. DATA step views provide support for situations in
which data independence, encapsulation, and isolation is required,
and this can be accomplished through the view definition process
or by the use of passwords assigned to a view during view creation.
Examples described iater in this paper also provide insight into types
of applications in which views are well-suited.

Defining DATA Step Views

To create DATA step views, specify the VIEW = option in the DATA
statement following all SAS data set names. The VIEW= option
tells the SAS System to compile, but not to execute the the SAS



source program and to store the compited code in the input or out-
put DATA step view named in the option. A message is sent to the
SAS log when the DATA step view is saved.

When you create a DATA step view from SAS source code, the
DATA step compiler processes the DATA step through the compila-
tion phese and then stores an intermediate code representation of
the program in a SAS file. The DATA step program is not.executed
when defining the view. This SAS iile appears in your SAS data
library directory and has the member type VIEW.

The intermediate code is processed further when you reference the
name of the view in a subsequent invocation of a DATA step or SAS
procedure either in the current SAS session or within & SAS session
at a later time. The SAS System resolves the intermediate code pro-
duced by the compiler and generates machine code for the host
envirohment. The generated code is executed as & DATA step, or
a SAS procedure requests observations from the view.

Syntax for input DATA Step Views

DATA output-SAS-data-set-names | VIEW =SAS-gata-view-name;
/* SAS DATA step statements */
RUN;

You must include a2 DATA statement that includes the following
argument:

output-SAS-data-set-names
specifies a valid SAS name for each output SAS data
file and the input DATA step view name to be created
by the DATA step. The name can be a one-level name
or a two-level name. You can specify more than one
data set name in the DATA statement; one and only
one of the names must refer to the input SAS DATA
step view. For more information about naming SAS
data sets, refer to “SAS Data Sets,” in Chapter 6 in
SAS Language: Reference.

You also must include the VIEW = option after a slash and specify
the following value: '

SAS-data-view-name
specifies which data set you want to store as the DATA
step view. The name of the SAS data view that follows
the /VIEW=specification must match one of the SAS
data set names listed on the DATA statement. If the
DATA statement includes data set names other than
the view name, those data sets are not created unti the
view is processed. For more information about naming
SAS data sets, refer to “"SAS Data Sets,” in Chapter &
in SAS Language: Reference.

The following example creates an input DATA step view named A:

DATA A / VIEWsA;
/% SAS DATA step statements %/
RUN;
Additional data set names specified in the DATA statement are not
created until the DATA step view is referenced in another DATA

step or PROC step.

Syntax for Qutput DATA Step Views

DATA . . . / VIEW=S8AS-data-view-name;
/" SAS DATA step statements */
SET/MERGE/UPDATE/MODIFY
input-SAS-data-set-names;

/* more SAS DATA step statements */

RUN;
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You must include a SET, MERGE, UPDATE, or MODIFY statement
that includes the following argument:

input-SAS-data-set-names
specifies a valid SAS name for each input SAS data file
and the output DATA step view name 10 be created by
the DATA step. The name can be a one-level name or a
two-level name. You can specity more than one data
st name in a SET, MERGE, UPDATE, or MODIFY
statement; one and only one of the names must refer 1o
the output SAS DATA step view. In the case of the
MODIFY statement only the transaction data set can
reference a view, the master data set is opened for
update access. For more information about naming SAS
data sets, refer to "SAS Data Sets,” in Chapter 6 in
SAS Language: Reference.

" You also must include the VIEW == option after a slash and specify

the following value:

SAS-data-view-name
specifies which data set you want to store as the DATA
step view. The name of the SAS data view that follows
the /VIEW= spegcification must match one of the SAS
data set names listed in a SET, MERGE, UPDATE, or
MODIFY statement. If this statement includes data set
names other than the view name, those data sets wil
be used when the output DATA step view is
referenced. For more information about naming SAS
data sets, refer to “SAS Data Sets,” in Chapter 6 in
SAS Language: Reference.

The following example creates an output DATA step view named
A.

DATA _NULL_ / VIEW=A;
/% SAS DATA step statements */
SET/HERGE/UPDATE/MODIFY A ...;
/e pore SAS DATA step statements %/
RUN;

Caution: SAS data files and SAS data views in the same library can-
not have the same name. The SAS System prevents you from giving
the same name to SAS data views and SAS data files in the same
library.

_Note: f you try to specify a SAS data view name and a SAS data

view of that name already exists in the data library, it will be overwrit-
ten with the new view definition,

Restrictions and Requirements

You can create only ane DATA step view In a single DATA step com-
pilation, Once the view has been created, you can use it as input
or output to any SAS procedure or DATA step.

A DATA step that generates a DATA step view can include all SAS
statements and other components of the SAS language that are
available to the DATA step except the following:

» global statements such as the FILENAME, FOOTNOTE,
LIBNAME, OPTIONS, and TITLE statements. if you do
include global statements in your source program
statements, the SAS System stores the DATA step view but
not the global statements. In this case, when the view is
referenced, actual execution may differ from the intended
execution.

« both engine and host-specific data set options.



» host-specific options in the FILE and INFILE statements.
Errors are sent to the SAS log for host-specific data set and
FILEANFILE options, but not for global statements.
{However, MVS supports the storage and retrieval of host-
specific FILE/INFILE options used by the view.)

Remember that when using the MACRO fagcility in a view definition,
the MACRO facility resolution and expansion is performed before
compilation time, and that if you are expecting resolution and expan-
sion of MACRO 1o occur at execution time, then the DATA step pro-
gram will need 10 be modified to accomplish that task (for example,
use SYMGET, SYMPUT, RESOLVE functions, or the CALL
EXECUTE subroutine).

Caution: Save your source code.

The SAS System does not save the source code as part of the view,
and it cannot retrieve source code from a stored DATA step view.
You need the criginal source code if you attempt to move the appli-
cation to another operating environment, if you install a new version
of the SAS System, or if you need to regenerate the view for some
other reason.

Using DATA Step Views in SAS Processing

You can specify input DATA step views in any DATA or PROC step
that requires input data sets, and you can specify output DATA step
views in any DATA or PROC step that generates output data sets.

DATA step views can be copied, renamed, or deleted using the
DATASETS procedure and the LIBNAME and DIR windows in the
SAS Display Manager System. You cannot move DATA step views
to another host with an incompatible machine architecture.

To confirm that a particular SAS data set is a DATA step view, run
the CONTENTS procedure 1o list the name of the engine. If the view
is a DATA step view, the SASDSY engine and the member type of
VIEW will be displayed in the procedure output. In addition, the
DATA step view type will be displayed.

PROC CONTENT DATAVIEW;

RUN;

When processed, an input view may produce additional output data
files. For example, the following statements define a view, B, that
will create an output SAS data file, A, when view B is processed.

DATA A B / VIEW=B;
/% SAS DATA step statements */
RUN;

To illustrate this point, when view B is processed in the following
statements, the PRINT procedure lists the observations retrieved
from the view B, and the stored DATA step statements create and
output new observations to the SAS data set A.

PROC PRINT DATA«B;
RUN;

DATA Step Language Extensions to Support Views

The OUTPUT statement has been modified to allow applications to
return specific codes using the RC= options by which input DATA
step views can control the behavior of other DATA steps or proce-
dures reading data through the input DATA step view.

DATA IN/VIEWaIN;

RETAIK COUNT §;

INFILE DEVICE;

INPUT SAMFLE GAPX GARR;

COUNT = COUNT + 1;

TP COUNT = 10 THER DO;
OUTPUT IN RC*$SYSRC|_SWPAUAC);
COUNT = 0;

BND;
RUN;

PROC TSHEWHART HISTORY=IN;
XCHART GAP®SAMPLE~‘*';
RUN;

When the input DATA step view has sent 10 samples, it will return
a specific code to the consuming procedure TSHEWHART to signal
it to perform a set of specific operations. This set of operations
might include recalculating new information based on the previous
and the latest set of samples, causing a redrawing graphic display
information, and so on. The RC= option can be a numeric constant,
using the %SYSRC autocall macro for symbolic substitution or the
name of a variable. A set of procedures will be modified to use this
feature in the future.

. The SHEWHART procedure is currently being modified and tested
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for use with input DATA step views and the OUTPUT RC= option.
In the fuiure this procedure and functional support will be released
as an experimental procedure TSHEWHART.

The set of return codes and procedures that would use this func-
tionality has not been completely determined at this time. If you
would like to assist In identifying this set of procedures and in what
circumstances this functionality could be used, please send informa-
tion to me at SAS Institute detailing your needs and requirements.

PERFORMANCE CONSIDERATIONS OF DATA STEP
VIEWS

Using DATA step views can improve pregramming and application
development efficiency with the potential of decreasing or increasing
machine resource requirements with respect to the replaced meth-
ods of data processing. The impact on machine resources is deter-
mined by the access pattern of the consuming task. The consuming
task can reguest the retrieval of data in two ways, a single pass or
WO OF more passes.

When the one-pass access pattern is requested, there is no need
for a data set to be created as with traditional methods of process-
ing. The performance of this method is readily apparent with a
decrease in I/O operations and elapsed time. When the two- or
more-pass access pattern is requested, then the view must build
a spill file that contains all generated abservations so that subse-
quent passes will be able to read the same data as in previous
passes. An optimization of this access pattemn is performed when-
ever the consuming task just needs to access the data across BY
groups, and then the DATA step view engine reuses space within
the spitl file whenever the BY groups change. With this optimization,
the amount of disk space required is not the cumulative size of all
data observations generated by the view but the cumulative size
of the largest BY group generated.

Either access pattern incurs a certain overhead in relation to CPU
and memory requirements. As a general rule CPU time does
increase by a factor 10% to 20%. This increase is due to an intemal
host supervisor requirement and it is currently being investigated
and will be addressed in a future retease. As for memory utilization,
if a DATA step view is referenced within a DATA step program, the
additional memory overhead incurred is associated with additional
storage required to execute the DATA step view. On the other hand,
when a PROC step references a DATA step view, the additional
memory overhead incurred is associated to the DATA step environ-
ment that is required to execute the view.

Itis of critical importance, to ensure aptimal perfermance character-
istics, that when using DATA step views the system option STIMER



should be disabled. The CFU overhead comsumed by this option
can increase CPU usage by a factor of more than 60%.

VIEW EXAMPLES

In this section we examine four detailed examples using views: com-
bined use of INPUT and OUTPUT view processing, VSAM process-
ing, PDS directory processing, and VTOC processing. These
examples focus primarily on the OS environment under MVS, but
represent the types of applications that could be realized on other
operating system enwironments. DATA step views can be defined
and executed on all operating systems that Release €.07 of the SAS
System s supported on. Each example is structured 1o include the
creation of data, if required, the definition of the view, and the exe-
cution of the view. Permanent views are created in each example,
demonstrated using separate job steps by storing and referencing
the views from a SAS data Sibrary. Each view example will have to
be modified to suit the requirements of your site if you wish to exe-
cute the following examples. For brevity the actual output that is
generated by these examples is not shown.

INPUT and QUTPUT DATA Step View Example

The following example demonstrates how to generate an input and
an output DATA step view and shows how both are referenced. The
input DATA step view reads data from an external file using the
INFILE and INPUT statements. The data that are output by this view
are passed to the SORT procedure 1o be sorted by the variable
PART. When the INFILE statement has been completely read, the
SORT procedure sorts the data and then writes each of the sorted
observations to the output DATA step view.
J/INPUTD EXEC SASE07
f/8AVE DD DISP=OLD,D5SN#USERNAME. V607.5A5LIB
DATA SAVE.IN/VIBW«SAVE.IN;
INFILE INDATA;
INPUT PART $ N COST;
AUN;

The cutput DATA step view then generates a report based on the
sorted data, along with an additional data set named REORDER,
which contains observations with the values of PART that need to
be reordered.
//OUTPUTD EXEC BAS607
#/SAVE DD DISP=OLD,DSN=USERNAME.V607.5ASLIE
DATA REORDER/VIEW=SAVE.OUT;
SET SAVE,OUT;
BY PART;
IF K = 0 THEN QUTPUT RECRDER;
/% Print a report */
RUN;

With the invocation of the SORT procedure, three different steps
are execuling simultaneously, the SORT procedure and two inde-
pendent executions of the DATA step. This example could be
expanded further by replacing the REORDER data set with an out-
put DATA step view, which could generate and transmit order infor-
mation directly.
7/10X EXEC SA3607
//SAVE DD DISP=OLD,DSH=USERNAME.V607.SASL1B

PROC SORT DATA«SAVE.IN OUT=SAVE.OUT;

BY PART;
RUN;

VSAM View Example

VSAM (Virtual Storage Access Method) is a common file structure
available under the CMS, 0S, and VSE operating systems. VSAM
is an IBM"data access method that provides three ways to organize
records in a disk file: ESDS (Entry-Sequenced Data Set), KSDS
(Key-Sequenced Data Set), and RRDS (Relative-Record Data Set).
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In addition the records in VSAM files can be accessed three different
ways: sequential, direct, or skip sequential. For more information
about VSAM processing, refer to the SAS Guide to VSAM Process-
ing. This example is broken into three parts: the creation and loading
of the sample VSAM disk fite, the definition of the view 1o process
the sample data, and an example to execution a view upon the sam-
ple data. Begin by first creating the VSAM sample data file using
the IDCAMS utility, defining the location of the disk file, file organza-
tion, space requirements, and data and index names.

7/IDCANS  EXEC PAM=IDCAMS
//SYSPRINT DD 5YSOUT=A
DELETE (USERMANE.VSAK.LOO) PURGE CLUSTER
DEPINE CLUSTER -

(MAME [USERNAME . VEXN. 500)~

INDEXED -

VOLUME(VOLUNE) -

TRACES(2) -

ERYS(4 11} -

RECORDSIZE(60 120)-

HONSPANRED )}~

DATA -

(HAME{USRRMAME. VSAN.500.DATA) ) -

INDEX-

{FAME(USERMAME .VSAK.£Q0, INDEX) }

Next load the empty-VSAM disk file with sample data for subse-
quent use. '

//KSDSL BXEC SAS607
/VSAM DD DISF=SHR,DSNaUSERNAME.VSAM. 200
/*
*# LOAD DATA INTQ VSAM KSDS
*/
DATA _RULL_;
INFUT IDNUM § GENUS § SPECIES § SEX § IOORAME & $120.
BIRTHUAY § COMMON £ $20. MATEDATE §;

HERANIM + 1;

TODAY=DATE( ] ;

FILE VSAM VSAM;

PUT
81 TODAY  DATET.
29 NEWANIM 2.0
212 IDNUM  $CHARSY.
917 GENUS  SCHAR13.
831 SPECIES S$CHARIA.
285 SEX $CHAR1,

47 LOONAME SCHAR20.
968 BIRTHDAY SCHARS.
74 COMMON  SCHARZC.
995 MATEDATE SCHAR?.;

. CARDS;

1075 GENUS1 SPECIES?1 T BUGS1 FOVB) COMMOR RABRIT 0000000
1016 GENUS1 SPECIES1 M BUGS2 DECB3 COMMON RABBIT 0000000
1017 GENUS1 SPECIBS1 I BUGS) DECH) COMMON RABBIT 0000000
1048 GERUS1 SPECIES1 N BUGSA DECAJ COMMON RABBIT 0000000
1019 GEWUS1 SPECIBS1 P BUGSH DECEJ COMMON RABEIT 0000000
1020 GENUS1 SPECIEST M BUGSE DECR) COMMON RABEIT 0000000
1021 GENUS) SPECIES1 F BUGS? DECBI COMMON RABBIT 0000000 -
1022 GEWUS1 SPECIEST N BUGSH DEGA) COMMON RABBIT 0080000
1023 GENUS1 SPECIES1 F BUGSY DECB) COMMON RABBIT 0000000
1020 GERUS1 SPECIEST M BUGS1N DECBI COMMOR RABBIT 0000000
2002 GENUS2 SPECIRS2 M ROVBRI] AUGBD DOG e4IULe2
20084 GENUS2 SPECIB52 M ROVER) AUGBD DOG eqJuLs2
2006 GENUS2 SPECIBS2 M ROVERS AUGBD DOG 04JuLe2
2007 GENUS2 SPECIES2 T ROVERG AUGBD DOG 04JULE2
2008 GENUS2 SPECIES2 M ROVER? AUGBD DOG 04JULS2
2009 GEWUSZ SPECIESZ T ROVERS AUGBO DOG 04JULS2
2010 GENUS2 SPECIBS2 N ROVERS AUGBD DOG 08JULB2
2011 GENUS2 SPECIES2 I ROVER1D AUGBD DOG 04JuULE2
3011 GEHWUS) SPECIES) N B1LLY1 FER79 GOAT DEDECE 1
1012 GENUSI SPECIBS] N BILLY2 - TEB79 GUAT 06DELS1
3013 GEWUS) SPECIES) M BILLYJ FEB73 GOAT 06DECEY
D14 GENWUSI SPECIES] M BILLYY TEB79 GOAT 06DECE1
3015 GENUSI SPECIES) ¥ BILLYS TEBTY GOAT 06DECE1
1016 GENUS] SPECIRS] N BILLYE PEBTI9 GOAT 06DECS1
3017 GENWUS3 SPECIES) N BILLY? FEBTY GOAT 06DRCE 1
1018 GENUSI SPECIES) M BILLYR PEBTY GOAT 06DBCB 1
3019 GENWUS) SPECIES] M BILLYS FEB7Y GOAT 06DECE1
1020 GENUS) SPECIEZ) M BILLYIQ TEBTS GOAT 06DECB 1

sray
[ERT]



Define the view over the sample VSAM record structure. Note that
the view definition is being performed in a seperate JOB step from
that of the use of the view.

//KSDSD EXBC SAS607

//VSAN B0 DISP=SHR,DSH-USERNAME. VSAN. £OO
//SAVE 0D DISP=0LD,DSN=USERKAME.V6C? . SASLIB
i

% CREATE DATASTEP VIEW OVER VSAM KSDS

./

DATA SAVE.VSAM / VIEW=SAVE, VSAM;
INPILE VSAK VSAM;
INPUT
a1 TODAY DATE?.
99 NEWANIM 2.0
912 IDKUX SCHARS,
217 GENUS $CHAR13.
931 SPECIES SCHARYS.
347 IOONAME $CHARZO.
968 BIRTHDAY $CHARS.
374 COMMON  $CHAR20.
995 KATEDATE SCHARY.;
PORMAT TODAY DATE?.;
RUN;

Process the sample data using the view definition as input to 2 S8AS
procedure, as in the case with PROC PRINT.

/7K5DSX EXEC SAS607

//VSAN DD DISP=SHR,DSN=USERNAME.VSAK.200

//SAVE DD DISP=OLD,DSK=USERNAME.V607.3ASLIB

/*

ws PRINT DATA MATERIALIZED BY DATASTEP VIEW FROM VSAM KSDS
*/

PROC PRINT DATA=SAVE.VSAM UNIFORM PRETTY;

RUN;

/»

PDS View Example

The PD$ (Partitioned Data Set) example demonstrates the use of
views 10 read the directory structure of an MVS PDS. A PGS direc-
tory structure describes the members contained within the PDS
along with the information to access the data for each member.
This construction is very similar to that of a directory structure,
which is found on more recent operating system environments, with
the exception that PDS’s can not be nested. Create the view that
will traverse through the directory member entries for any refer-
enced PDS. The structural details within the PDS is left as an exer-
cise to the reader.

//PDSD EXEC SAS607

f/78AVE DD DISPaQLD,DSNeUSBRNAME.VE07.SASLIE
/n

*% CREATE DATASTEP VIEW OVER FD5 DIRECTORY

./

DATA SAVE.PDS / VIEWeSAVE.PDS;
LENGTH DSNAME $44 LAST MOD $18 JFCE §176;
RETAIN CC J LEN 0 EOV 1 DSKAME,

INFILE PDS JPCB=JPCE RECFM»F LRECLe256 BLKSIZE=256 EQV=EQV ERD=END;

IF OC > LER THEN DO;
INPUT 31 LEN PIE2. 83;
oc = 3;
ENG;
IF EOV OR _K_=1 THEW
DSNAKE = SUBSTR (JFCB, 1, 04j;

EoV = 0;
INPUT 3CC NAME  $CHARS.

7 PIB2.

R PIEY.

¢ SCHAR1. #%;
cC + 12; v

IF NAME = ‘PPPFFPPPFFFPEFFF'X THEW DO;
IF END THEN STOP;
DO UNTIL (END OR EOV);
INPUT;
INPUT #3:
END;
CC = 256;
IF END THEN INPUT;
DELETE;
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END;
IrCc="...01111'3 THEK DO;
INPUT 3CC VER PIBY.
LEVEL PIBt.
42 C.DATE  PD4.

W_DATE  PDA.
W_HH PK1.

N BK1.

SIZE PIB2.

INIT PIB2.

NOD PIB2.

1D SCHAR7. #3;

cC + 30;
CREATED = DATEJUL (C_DATE);
K_DATE = DATEJUL (M_DATE);
K.TIME = HMS (M_KE, MMM, 0);
VERLMOD = VER + LEVEL / 100;
LAST_MOD = PUT (M_DATE, YYMMDDB.} |1 ' ' [I
PUT [M_YIME, HEMMS.);
BRD;
IF CC > LEN THEN INPUZ;
PORMAT VER MOD 5.2 CREATED YYMMDDS. SIGE INIT MOD 4. ;
KEEF NAME VER_MOD CREATED LAS'._NMOD SIZE INIT MOD ID DSHAME;
RUN;

Affter the view has been defined, reference the view, and be sure
to point to a PDS that you wish to process with your favorite SAS
analytical tool.

//PDSD EXEC 5A5607

//SAVE DD DISP=0LD,DSN=USERKANE.VG07.SASLIB
//PDS DD pISP=SKR,DSN=USERKAME.PDS
Iz

#% PRINT DATA MATERIALIZED BY DATASTEP VIEW FROM PDS DIRECTORY
+/
PROC FRINT DATA=SAVE.PDS UNIFORM PRETTY;

ID NAME;
RUN;
*

VTOC View Example

The last exampie demonstrates the use of a view to process a
VTOC (Volume Table of Contents). On each volume within the disk
organization at your site, there exists a VTOC describing the con-
tents of the volume. This VTQC is similar to a PDS directory, but
it contains information specific to organization, structure, space
requirements and utilization, for all data files contained on a voiume.
The view definition reads each VTOC entry, checks for proper entry
type, and then extracts and decodes information contained in each
VTOC entry. Appropiate SAS variables are created detalling the
information contained within the VTOC for later use with other SAS
analytical tools.

/F/VIOCVIEW BXBC 5AS607
//SAVE DD DISP=OLD,DSN=USERNAME.VG607.SASLIB
1% .
&% CREATE DATASYEP VIEW OVER VTOC
./
DATA SAVE.VIDC / VIEW=SAVE.VPOC;
KEEP VOLUME DSNAME DSORG RTCFM LRECL BLKSIZE
CREATED EXPIRES LASTMOD LASTREF;
LENGTH VOLUME $6 CCHHR §5;
PORMAT CCHHR SHEX!0.
CREATED EXPIRES LASTMOD LASTREF DATE?.;
INFILE VTOC ¥TOC CYAP VOLUNE=VOLUME CCHHR=CCHHR COLUMN=COL;
INPUT 345 DSCBTYPE SCHARY. @;
1P DSCBTYPE-~='1' THEN DELETE;
INPUT :
@01 DSNAKE S$CHARGG,
@96 SER SCHARG .

a6 ™ PIB%.
DAYM PIB2.
COUNT  PIBZ.
IND PIB1.
@58 YC PIB1.
DAYC PIR2.
YE PIBI.
DAYE PIB2.

EXTENTS PIB1.



FIB1.
PIB2.
PIBT.

376 TR
DAYR
903 DSORGI
DSORG2 PIB.
RECFHO PIB1.
387 BLESIZE PIBZ.
LRECL PIBZ.
EEYLENG PIB1.;
IF YC>0 THEN CREATEDSDATEJUL(10004¥C+DAYC);
¥ YE>0 THEN 10;
YE=1000%YE+DAYE;
IT YE=99365 THER YE#39365;
EXPIRES=DATEJUL(YE);

ERD;

Ir YR>0 THEN LASTREF=DATEJUL{I000#YR+DAYR);

IP VERTPY{SER,’ -$§JABCDEPGHIJKLMNOPQRSTUVWXYE0123456789%) AND

¥M>0 AND D<DAYM<IG7 AND (IND=0OX | INDw80X)
THEN TASTMOD=DATEJUL(1000*YN+DAYM); ZLSE COUNT=.;

DSORG=' '

IF MOD(INT(PSORG!/2),2) THEN DSORGe'FO';

IF DSORG1>=12 THER DSORG='DA';

IF DSORG1>=68 THEN DSORG='PS';

1 DSORGI>s128 THEK DSORG='IS5';

17 BSORG2>= 8 THEN DSORG='VS';

RECPMs'  ';

Z=INT({RECFKO/68);

1F 2«1 THEN RECPH='V';

IF Iw2 THEN RECFN='F';

IF 2a1 THER RECTM='U';

IF MOD(INT(RECFMO/16),2) THEN SUBSTR(RECPH,2,1)='B';

IF KOD(INT{RECPNO/4),2) THEN SUBSTR[RECFM, 3,1)='A';

IF KOD(INT{RECFN0/8),2) THEN SUBSTR{RECPM, &,1)='5";

RECPK=COMPRESS (RECPH) ;
RUN;
After the view has been defined, reference the view, and be sure
to paint to a VTOC volume that you wish to process with your favor-
ite SAS analytical tool.
//VDIOCVIER EKEC SAS607

//SAVE DD DISP=OLD,DSKwUSERNAME.V607.SASLIB
7/v10C DD DISP=SHR,UNIT=SYSDA,VOLeSER*VOLUNE
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”n
#+ PRINT DATA MATERIALIZED BY DATASTEP VIEW PRON VTOC
*/
PROC PRINT DATA=SAVE.VTOC UNIFORM PRETTY;

ID DSNAME;

VAR DSORG RECFM LRECL BLKSIZE CREATED LASTREF;
RUR;
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