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SAS/ACCESS software came into existence in Version S as a
method of axtracting data from the databases of some of the major
database vendors into SAS® data sats. in Releass 5.06 thess capa-

bilites were extended o include direct access to some of tha data- -

bases using tha muitiple engine architecture. Now that Release 8.07
is being released for the MVS, CMS, and VMS operating systems,
these interfaces have undergone changes and new interfaces have
been addad. This paper will describe the enhancements to the “oid”
Relense 8.08 SAS/ACCESS products, introduce the “new” Ralsase
6.07 SAS/ACCESS products, and briefly mention soma of the inter-
faces undar development for later releases,

The SAS/ACCESS intertaces avaiiable under Release 6.08 are DB2
on MVS, SQU/DS" on CMS, ORACLE® on VMS; AOSA/S, and
Primos; and RAb/VMS® on VMS, These products contain the
ACCESS procedure, which creates descriptors, a database engine
that provictes transparent access to database data from SAS proce-
dures and the DATA step, and the DBLOAD procedure, which
creates and l0ads a database 1able based on SAS data set input.

in Reisase G.07 all of these interfaces have been significantly
enhanced. The most frequently requested enhancement in tha data-
bass products has been the ability to create descriptérs in batch,
In Release 6.07 PROC ACCESS has been madified to aliow creation
of access and view descriptors in baich and interactiva iine mode
for all four interface products. A statament-style syniax aliows you
1o supply tabis and databass names, provide subsetting informa.
tion, selact individual columns, and modify SAS names and formats.
Here is & simple exampils of the statements you woukl uss.

PR0C ACCESS DANSs0RY; '
CREATE WORK.CUST.ACCRES;
TAILESASORND. CTSTONERS;

CRRATE WORK.CUST.VIEW;
SELECY ALL; :
ROM;

This example creates an access descriptor for the
SASDEMO.CUSTOMERS table on the default DB2 system. it aiso
creates a view destriptor containing ail columns in the access
destriptor.

The following example shows the syntax for creating an access
descriptor and two view descriptors in the same execution of PROC
ACCESS. The view descriptors usa the SELECT statements to sub-
sat the columns in the table and the SUBSET statement to subset
the rows, it alsa renames one columin and changes the format of
angther column.

PEOC ACCEIS DBNSeDAR;
CREATE WORE.CUST.ACCESS:
TARLE=SASOEN0. CUSTONRES ¢
CUEATE WORR.MCCUST.VIEW:
LIST ALL;
SELECT I 36 % 9;
REMMIE ) STRITY;
FORMAT TIRCIOR §.;
STRERT WHERR STATE='NC';
CREATS WORK. [LCUST.YLENW:
SELECT 2 3 6 8 9;
RENANE § 3T0EET;
FURMAT EIFCODE §,;
SUMSET WEZAE STATEs'IL';
Row:

You can create many different access and view descripters in the
same execution of PROC ACCESS. The access descriptors can
rafer to different tahies, and the view descriptors can select anly the

columns and rows that they need. You can siore both the access
and view descriptors in either permanent or temporary SAS data
librarias.

Another new feature added to the “old”™ SAS/ACCESS products is
the passthru featuwre of the SQL procedure. This new feature is
available for the interfaces to DB2, SQL/DS, ORACLE, and
RdtyVM$S. The passthru feature silows you to supply staternents
to PROC SQL that are sent directly to ths database for axscution.
This allows you to optimize your PROC SCL queries by letting the
databass hande the portions that it can optimize such as joining
two tables from ihe same databsse system and by letting PROC
S0L handle the portions that the databasa cannot such as joining
two tables from diferant datanases.

Thisisa Simpla example of using the passihru feature of PROC SOL

“to send a simple query to DB2,

PROC $Q0L:

SELECT # PROM COMNECTION TO OB2 (SELECT * FPRON SASDEND.CUSTONERS):

quze;

This exampie seiects all data from a D82 table calied
SASDEMOQ.CUSTOMERS. It doss an implicit connection to the D82
system identifiect by the DB2SSI0= systam option. If you wanted
to expiiciity connect to a specific D82 system, you would use the
CONNECT statsment.

1oe $0%;
CONNECT 0 0B2(S3IDsCHE2T):
SELECT * FREON CONNECTION 10 D32 (SELECT * Fhdx SASDENG, CUSTONTES) ;
OISCONNECE FROKM DAZ;
oure;

This exampie connects to the DB2 subsystem cafied DB2T and per-
forms the same guery as the previous example. You can omit the
DISCONMECT statemant, and DB2 will be disconnectsd at the ter-
mination of PROC SQL

Tha passthru foature provides an efficient way of joining two or
more labies belonging ta the same database system. In the next
example our database PEASONNEL has thrgs tables,
EMPLOYEES, JOB_HISTORY, and JOBS, which contain emploves
and job information. To print a list of names and job tities, you must
join the three tables. The follawing statements uss PROC SQL
passthru to et RAbv/VMS join tha three tablas.
PROC 30L;
CONNECT TO R08 [DATABASE=PERICWMEL);
SELECT * FRON CONNBCIION TO EDA {SELECT PIRSE_NAKE, LAST.NANS,
JORZITLE FPEOM ENFLOYEES A, JOLNISTORY B, JOBS C MAERE

A.ENFLOTEEID = B,.BMPLOYRE ID AND 5.J00_CO08 = C.JORLONR) ;
QuteT; ’

You can use tha passiiru feature to retrieve information fram a
databass table and join it with data from a SAS data set. Tha follow-
ing example creates a SAS data set containing empioyees who have
not tumed in their tax withhoiding forma. It joins the ORACLE table
EMP containing employee names and numpers with the SAS data
set TAXINFO containing empioyee numbers and withhotding infior-
mation.

7R0C 30%;

COMMRCT TO ORACLE (USERsSCOTY PWaTIGER);

CREATE TABLE TAIPORMS AR SELECT * PRON CONNELTION TO ORACLS
{SELECT ENUM, ENANE FRON IMP] AZ €, PALINFQ WALIR
E.RNUS = TAXINPO,ENUN AND TAZINPO.PAXCODE TS nIS3ING:

quir;
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You can alsa issus non-SELECT statements using the passtivy fea-
ture of PROC SQL. This allows you to grant or revoke privileges
for tables, creats or drop indexes, Or use other types ot dynamically
executable statements. As with all other features of our database
interfaces, the passthwu feature totally honors database security
and will not aligw you to access or modify any tables for which you
do nat have proper authority.

The following example uses the passiivu featurs to grant read
access 1 & tabis that you have previously created and to create
a unique index on ane of the columns of the tabis.
FROC $QL; '
COMNECT 0 SQLDS;
LIESUTE (CREATE UNIGUS IMDEX SABDEWO,BOOKNUM O SASDRNO.BOORS
COLUMN BOGKS) BY 5QLOS:
EXRCUTE (GRANT SELECT ON SASUENO.B0OXS 10 PUBLIC) BT SQLUS;
urr;

The SELECT and non-SELECT statements can be mixed in one
execution of PROC SQL.

Those are the two major enhancements we have added for ai four
of the interfacs products that were avaiiable under Reieasa 6.06.
Another Reieasa 6.07 enhancement for DB2 and SQL/DS users is
the addition of support for the SAS/DB2 * and SAS/SQL-DS ™ proce-
dures of Version 5. Applications developed in Version § that use the
DB2EXT, DB2LOAD, and DB2UTIL procedures of SAS/DB2 and
the SOLEXT, SQLLOAD, and SQLUTIL procedures of
SAS/SQL-DS can now be run under Release 8.07. These proce-
dures nave been rewrittan to uss the tools availabie under Releass
6.07 and are pravided for compatibility purposes while you are con-
verting your applications to use the Version 6 tools. Support for
updating DB2 and SQL/DS tables that have referential constraints
has also been added.

For our ORACLE users, we have added the ability to access remote
ORACLE tables using the SQL"Net* product provided by Oracie
Corparation. in your access and view descriptors, you specity the
driver and database name to usé for the connection 10 a remote
.ORACLE system, We have aiso changed the ORACLE engine to
read multiple database rows in one FETCH so that wa are reducing
the amount of buffered VOs needed to read an ORACLE table. This
change can result in a performance improvement when you execute
SAS procedures against large ORACLE tables.

That is an ovarview of the Releass 6.07 enhancements to our "oid”
products. Now we will take a ook at the *new” Reteass 8.07 prod-
ucts, which are SASIACCESS interfaces to ADABAS)
CADATACOM/DB! and IMS/VS, all under MVS, and INGRES®
undar VMS,

Becauss INGRES is a relational database system, the INGRES

. interface ia very similar to the ORACLE and RAD/VMS interiaces
under Felease 6.06. The product contains the full-screen intertace
to PROC ACCESS, a database engine that reads and updates the
INGRES data. and PRAOC DBLOAD, which creatss and loads
INGRES tables basad on SAS data set input. The distributed data-
base system products INGRES/STAR. INGRES/NET, and INGRES
Gateways are also supported to permit 3AS procedures to access
data in INGRES distributed and remota databases.

Wae have totally rewritten the SAS/ACCESS interface to ADABAS
for Release 6.07. Tha Version 5 interface consistad of the ADBEXT
procadure ihat extracted cata from ADABAS flles or NATURAL'
DDMS. In the Version 8 product, both types of files are stil Sup-
ported, and now thers are direct read and update capabilities from
SAS procedures and the DATA step. PROGC SQL can also be used
to join several ADABAS files or NATURAL DDMs. All field types
sxcapt hyperdescriptors can be referenced in views, and ol flelds
except suparfields, superdescriptors, subfieids, subdescriptors,
and phonetics can be updated. A new window named the Ocours

Window expands repeating groups and multiple-value fleids so that
each ocqurrence can be selected and named individuaily. NATURAL
SECURITY is also supported. Thare is no DBLOAD procedure for
the ADABAS product.

We have aiso rewritten the CA-DATACOM/OB interface for Release
6.07. Like the ADABAS imterface, it aliows direct read and update
of CA-DATACOM/DE tables. All field types such as compound
fields, repeating fleids, nested compound stn:clures, and repeating
structures are supported. The Ocours Window is also avaiable to
individually seiect multipie-vaiue fieids. Tha CA-DATACOM/DB
interface also does not have 4 DBLOAD procedure.

The IME/VS interface is probably the most challenging product we
have developed thus far. The IMS interface enables you to read and
update IMS data from SAS applications without having to under-
stand IMS programming concepts and terminoiogy.

Sincs IMS databases do not contain descriptive information about
their record layouts, users must supply this information. To faciktate
he definition process, a new window named the Descriptor Defini-
tion Window and statement-style syntax have been acdded to PROC
ACCESS. The Descriptor Definition Window can be used to aid you
in the process af creating an IMS access descriptor becausa it uses
fillin-the-biank fiekls to show you the mformation that is needed.
The items that must be supplied are tha database name as defined
in the IMS Database Description {DBD), SAS format notation for the
way the data are stored on disk, names of segment and search
fields as defined in the DBD, key fisids, and the number of times
that multiple-vaiue fields repeat.

For usars who prefer to create their descriptors in batch, a state-
ment-atyle syntax is avaiable. The foiowing exampie creates an
access descriptor for the wine customers database using tha state-
mant-style syntax.
PROC ACCESS DEM$sINS:
CREATS WORK.WINECUST.ACCESS:

DBDSMINECUSE:

RECORD=CUSTONER SG=COSTONER SLaf)0;

TTEMe CUSTONER NUMBER' LV=) DEPaPDS.Q SEsCUSTHUR KEXeU SNsCUSINU

[TEN=NANR LVs3 DBF=$10. SEsNANE;

LTEN=0TRERT L¥s) DEFr$30. SE+SIRERT;

ITERCITY L¥=] DOPs320. SE=CITY;

ITEM=STATE LYs) DBPsfl. SEsSTALE;

ITSHsCOUNTRY LVe] DBP=$20, SE=COUNIRY;

IPEN='WINE PURCHASES®' LVs] ORF=9.2  SEsTOTPURCH SHNINEFUNC;
CREATE WORK.WINECUST.VIEW PSBsWCUSUPDT;

SELECT ALL:
208;

. The DBD statement specifies the name of the database, and there

is only ona DBD statement per access descriptor. There is one
RECORD statement for each segment in the databasa. The SL fleid
specifies the segment length as defined in the DBD statement.
Thers is ona itam record for each field in the database. The item
name is a 32-character name that describes the field. The LV fleid
specifies the numeric level of the field and can incicate items that
ars part of repeating groups. The DBF fleld specifies how the fieid
is stared in the database and reads the IMS data irom disk. The
SE feld supplies the name of any search fieids defined in the peb
and the IMS enging t¢ construct Segment Search Arguments
{SSAs). Tha KEY fiekd indicates the tems that are key or sequance
fieids In the database, The SN field specifies SAS names. It SAS
names are not specified for a particular item, PROC ACUESS uses
the frst eight characters of the item name as the SAS nams. Once
the access descriptor is created, the view descriptor is created to
selact all items in the database. Notice that the CREATE statement
for the view dascriptor contains the name of the Program Specifica-
fion Biock (PSB) that the IMS engine uses 10 access the dala.

A subsat clause can be added to an IMS view descriptor. When the
IMS engine uses a view descriptor containing a subset clause, it
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- axamines the ciause 10 %ee if it can be umed into an SSA to be
passed to IMS. Performanca is improved when the subset clause
can be turned into an SSA because IMS retums only the records
that meet the subsetting conditions. if the subset clause cannot be
tumed into an SSA, IMS returns ali records in the database, and
the SAS supervisor does the flitaring.

That is an overview of the SAS/ACCESS products that will ba avai.
abis for Reiease 6.07 for MVS, CMS, and YMS. There is one adidi-
tional access product that | have not mentioned that is currently
available. It is the SAS/ACCESS Interface to OS/2® Databases,
which contains interface sngines for dBASE® fles, DF” fles, and
the OS/2 Database Manager. It is available for Release 6.08 under
082,

The intertaces that we will ba working on in the next year include
ORACLE, INGRES, and SYBASE" on some of the UNIX" plattomms,
We will also be working ¢n an engine that executas under 05/2 and
accessas data an an AS/400* machine using the IBM AS/400 PC
Support product. ‘We will be providing engines for dBase and DIF
files under Microsoft® Windows™ In Releass 6.07 under Windows
3.0. Other procucts that we are investigating are interfaces 1o
Micresoft SQL/Server, CA-IDMS 7 and a VSAM and fat file engine
simitar to our other interface engines.

The SAS/ACCESS interfaces provide a tool for transparently
accessing your databases and buikling SAS applications (o anaiyze
your DBMS data. The new featurss in Reiease 8.07 make your
appiications even mare powerfil and flexible. Let's take a look at
several different applications that calcuiate the current value of wine
inventory stored in a DB2 table calisd SASDEMO.INVENTORY, The
table contains columns CASES, which contains the number of cases
of each wine in our inventory and PRICE, which contains ths price
per cass. The sum of the price times the number of cases for each
wine represants the value of our inventory.

The following code shows an axampie of creating an access and
a view dascriptor using the statement-styla syntax and then using
the view t0 calculate the value of the goods in stock in 2 DB2 table
namad SASDEMO.INVENTORY.

PROC ACCESS DEMSwDR;
CREATE WORK.INV.ACCESS;
TABLESASDRNO. INVENTORY;
CREATE WORK.INV.VINW;
SBLECT SRICE CASES;
aUs;
CATA NULL.;
SEIT INV END = BOP;
RETAIN T0ZAL O
TOTAL = TOTAL + (PRICE * CASEKE);
IF BOF TUER PUT 'Totel Iaveatory = ' MOTAL DOLLARIS.2:
RUN;

The same query coukd have been done using the passihru feature

of PROC SQL tn this case the calculations are done by DB2 instead
of by the SAS system.

?R0C SQL;

SELECT EXPRESSN LABEL s 'Total Iavestory’' FORMAT s DOLLAR1S.2
FRON CONNECTION 10 OB1
{SELECT SUN (FRICE ¢ CAERS) PROM BASOEND, INVINTORY);

Qure;

The detfault SAS name assignad to a caiculated fleld is EXPRESSN.
The LABEL = option assigns a SAS labai to the variabia to be used
whan PROC SQL displays the resuits of the query. The FORMAT =
Option assigns & format 10 the resuits. in many cases it is more effl-
cient for the database to do the calcuiations because it can optimize
the query based on the tabie structure and avaiable indexes.

If you use a worksiation and have licensad SAS/CONNECT™ soft-
ware for the workstation and the mainirame running DB2, you can
perform the SQL query on a remote MVS TSO session. You add

SAS coda to 9o the connection and remota submit of the query from
the workstation, and the query execuies on the mainframe. The fol-
lowing example shows tha code that you submit on an 05/2
maching (3 start a remote session with an MVS TSO session and
axecute the SQL query.

FPILENANE RLINK ‘COMNBOT\Z80.8CR':
OPTIONS COMAMIDSEMLLART REMOTE=NVS:
TG,
RSTANIT uVE;
PROC $0%;
STLECY EXPRESIM LAZEL = *Total Isvestory' FORMAT o DOLLARIS.2
FROM COMMECTION TO D32
{SKLECT SUM (PRICR ® CASES) FRON SASDENMO.INVEWEORY);
Quir;
ENRRSYBRIY;
PILENANR BLINK 'CONNECT\TS0.5CR’;
SIGIOFP WVS;

The SIGNON command executes the script fils TSO.SCR defined
by the RLINK LIBNAME statemsnt. it establishes a remote SAS
sassion and connection between tha local and ramote SAS sessions
using the information provided by the OPTIONS statement Once
the connection is established, the statements bracketed by the
RSUBMIT and ENDRSUBMIT statements are sent to the MVS ses-
sion for exacution. The SIGNOFF command terminates the connec-
tion between the local and remote SAS sessions using the
TS0O.SCR script file.

i you have SAS/AF* or SAS/FSP* software and you want 1o bulld
an application that caiculates tha current value of the inventory, you
can write an SCL program that can be calied from a full-screen apgi-
cation ta display the current vaiue of the inventory.

INIY:
TOTAL » 0:
SURALT CONTINUX:
PROC ACCESS DamSedn2:
CAEATR WORK, [NV.ACCEES:
TABLE=SASDENC . INVENTORY !
CREATE WORK.INY.VIZN:
SILECT PRICE CASES;
L1 H
RNDSURKLY;
INV = OPEN{'NORK.INV'):
DO WHILE (FRTCN{INV} ~= -i);
P = GEEVARN(CINY, 1):
C » GRIVARN(INV, 2):
TOTAL = TOTAL + (P * C);
n;
RRTURM;
HAIN:
(14,01
TERN:
RETURN:

The submit block uses the statement.styis syntax of PROC
ACCESS to creats temporary access and view descriptors for the
SASDEMO.INVENTORY table. Once the descriptors are creatad,
the program opens the view, reads the raws, and caicuiates the
inventory value inte the variable TOTAL. If TOTAL is defined as a
window variable, its value is displayed on an application window.

As you can see, there ara a iot of naw features and functionality
in our SAS/ACCESS products in Releass 8.07. and there are many
mare enhancemants Coming your way in the futurs, We are commit.
ted 1o providing you transparent access 1o your database date so
that the SAS Systsm can be used for all of your applications.
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