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MANAGING LARGE DATABASES USING SAS AND ORACLE 
Ronald W. Matheny, Ph.D., U. S. Environmental Protection Agency, Research Triangle Park, NC 

ABSTRACT 

This paper discusses the principles 01 database management 
through the use 01 SAS/ASSIST to develop SAS/ACCESS code to 
interface with ORACLE. It examines how EPA is beginning to use 
the SAS interface to ORACLE to invoke Interactive and batch pro­
cessing lor data entry. editing, updating, automatic report genera­
tion, and custom report generation functions. SASlACCESS is 
used to efficienlly stOle the data In ORACLE. using about a third of 
the memory that $AS databases requile and the code is written 
mostly through SAs/ASSIST. Customized "Views· 818 developed 
using PROC SQL with PROCIACCESS and SAS/ASSIST to effi­
cienlly manage extraction of the data from the ORACLE database 
into SAS for a variety of purposes, spec:iflC8lly database manage­
ment and statisticaVgraphicai analysis. 

Detailed sample programs 819 not p_nted which demonstrate 
the basic principles since $AS/ASSIST uses a mouse with point­
and.alCk SCl9ens involved so potential users may implement the 
concepts effectively and efficienlly. Some commented $AS code 
(ineludng SOL and appropriate ORACLE commands) are used as 
examples and discussed at a level appropriate for an beginner 
user 01 the SAS language and SASlASSIST. 

This paper has been I8Viewed in accotrlance with the United 
States Environmental Protection Agency's peer and administrative 
18view poHcies and approved for prsentation and pubDcalion. Men­
tion of trade names or commen:ial products does not constirute 
endorsement or recommendation for use. 

INTRODUCTION 

laIge datasets, such as used in environmental monitoring stucfl8S. 

a18 characterized by data elements related to a single sample. For 
example, to obtain a daily average of a compound, let us say sul­
fur. it is necessary to state the location of the sample, the time and 
date, the type of sampling device used. duplicate samples (If 
taken), filters and materials used in collection, analysis method 
and protocols. calibration of instruments, dJprlCBte analytic pro­
cessing. vaws derived, cofl1luterization codes. time of analysis. 
method of averaging, handing of non.cfeteotion levels, missing 
values and a host 01 other elements. All 01 these elements are not 
needed for every sample so it is otten ineffICIent to use a fIXed-lor­
mat for the data. A relational data system is much more appropri­
ate. ORACLE is a lelationa! data base management system 
(DBMS) which links data elements together through the use of 
tables utilizing key variables common to each table. 

Database management and data analysis, on the other hand, is 
much more efficient in minimizing computer resources if it is in a 
fixed Ionnat usualy using double precision arithmetic. Resources 
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are saved il the data already exist in this lann or the steps neces­
sary to put the data in this fonn are minimized. In addition, statisll­
cal routines which use a common Ionnat are much more computer 
efficient as the user moves from one routine to another. This is 
where SAS excels. 

A further dfficully, which is human related, is that of translating 
data in a DBMS into the fonn necessary lor statistical analysis 
regardless of the statistical package. In general this requires 
tedous writing of extensive computer code and an extensive 
knowledge 01 both the DBMS and statistical languages. SASI 
ASSIST eliminates most of the tedious work through point-and­
click SCl88n options. 

The purpose 01 this short manuscript is to examine the efficiency in 
stilrage and retrieval of data, the ease of processing statistical 
data, and the movement of data from one system to another using 
only the $AS langue. particularly SASIASSIST. All code is written 
using the UNIX 'CO Shell and SAS 6.10 and ORACL.E7. The oode 
was written lor the UNIX platfonn although the same procedures 
may be used on any platfonn. The testing 01 the code for this 
paper was completed on a Data General 532 UNIX workstation 
utilizing SAS and ORACLE7 on a DEC ALHPA 4000 running 
under OSFI1. The only differences between what is being pre­
sented and other platfonns are the methods used in file references 
on the particular operating system. What SASIASSIST does is 
writes SAS and SOL code which accesses the ORACLE data. 
ORACLE does not need to be on the same machine or even the 
same platfonn. A user does not need to know how to use ORA­
CLE in older to use the SAS inlalface to ORACLE through SASI 
ASSIST. 

A BRIEF DESCRIPTION OF ORACLE 

ORACLE is a relational Data Base Management System (DBMS) 
which organizes and accesses data accotding to relationships 
among data items. Data are stol8d in tables consisting of rows and 
columns; the relationships among the data 'elements are 
expressed through connections of elements in these tables. There 
is no significance to the order of rows and columns. The intersec­
tion of each row and each column can hold one data value. A high 
level tanguage called the Structul8d Query Language (saL) is 
used to operate and manage ORACLE data and is available in 
SAS throu~ PROC SOL 

SAS/ASSIST writes the SOL code that is needed to create, edit. 
update and manage ORACLE databases. An ORACLE database 
is a conection of objects which include its tables, views, triggers, 
and indexes. The SAs/ACCESS product is used to create ORA­
CLE databases, tables, views, and indexes on columns within 
tables. This is done by the use of the CREATE command. Through 

SESUG '95 Proceedings 



Host Systems 

use of the GRANT command users can be given 19ad, write privi­
leges on ORACLE tables, views, and indexes. SAS/ASSIST pro­
duced code may be saved for futUI9 use. 

The major advantage of ORACLE over SAS is the use of the ORA­
CLE "view" which contains no data. A view is an object consisting 
of a Sal SELECT statement thai defines retrieval of data. The 
main purpose of a view is to stol9 a commonly used query. When 
ORACLE accesses a view in a SOL statement it accesses the 
table or tables upon which the view is based. Since a view does 
not contain data itself but derives its data from an ORACLE table 
or multiple ORACLE tables, other views, a non-updatable view, or 
any columns in the view thai aJe derived from an expression or 
aggmgate (set) function al9 possible. Updates, inserts, and 
deletes al9 not aI10wed to the user. It is aI10wed to the owner, how­
ever. If an user has been granted privileges on the table or tables 
from which the view derives its data; the user sliU camot access 
the view unlesS privileges on the view have been given. SAS does 
have PROC SOL that performs similar functions for the more 
advanced SAS programmer. 

ORACLE "indexes" are ORACLE objects that arect ORACLE to 
the location in storage of a particular row for a given column. 
These 8.19 aeated with the SOL statement CREATE INDEX which 
assigns a name and identifies the table and column (or columns) 
on which the index is to be created. The index is keyed on all 
specified columns unless the SAS key option is used to limit the 
number of key columns. This aUows ORACLE to retrieve data vary 
quickly. 

The SAS/ACCESS product allows views and indexes to be cre­
ated from SAs/ACCESS and be In!ated in SAS programs as a 
"QATA" statement For example, the user is able to take ORACLE 
data described through a SAs/ACCESS view and merge them 
Wllh SAS data stored in a SAS dataset smply by issuing the com­
mands: 

DATA EXAMPLE; 
MERGE vlib.acid sas.names; 

In this example, the dataset "vlib.acid" is an ORACLE view and is 
defined as such in the LlBNAME or FILENAME statement before 
beginning the DATA step and. "sas.names" is a SAS dataset 
When used with a SAS dataset in a SET or MERGE statement a 
new dataset is created (either temporary or permanent as defined 
in the FILENAME or UBNAME statements) or used direcUy from 
the ORACLE table through the view created by SAs/ACCESS 
without creating a new dataset if the data is not manipulated 
through a SAS DATA statement A PROC SOL statement can 
accomplish the same impact of not creating a new dataset and is 
preferable to using a Data step. Thus, it can be seen that SAS effi­
ciently uses ORACLE data directly, without convelSlon to SAS 
datasets if there is no need for the conversion to take place. This 
saves computer time, memory, and disk spaca. So, an effICient 
SASIORAClE system would have predefined views that can be 
used directly with SAS procedures. SAS also can use SOL with 
the same advantages. Figure 1 illustrates the olg8nization of a 
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SAS data Ubrary. SAS/ASSIST is the simplisl method of accompli­
hing this function. 

I 
~~~f,~~:S~t:;:U-::' _ ... -

l SAS dota library J 

- .... ..,.,... 

RguR 1, OrganlzaUon of a SAS Data Ubrary 

USE OF THE INTERFACE 

1 

.There aJe several ways that the SAS/ACCESS to ORACLE inter­
face may be used. When the ACCESS procedure is used to create 
an access descriptor, the procedure issues a dynamic ORACLE 
SOL SELECT statement to the ORACLE data d"lCtionary tables. 
The ACCESS procedUre then issues !he equivalent of a 
DESCRIBE statement and one or mom FETCH calls to gather 
information about the columns in the ORACLE table. The access 
descriptor's information about the ORACLE table and its columns 
is then copied into the view descriptor when it is created. There­
fore, it is not necessary for the SAS System to caD the DBMS 
when it creates a view descriptor. When the DBlOAD prooedure is 
used to create an ORACLE tebIe, the procedure issues dynamic 
ORACLE SOL statements to create the ORACLE table and to 
transfer (that is, insert) the data from a SAS data file or SAS data 
view into the ORACLE table. SAS/ASSIST can take over alter the 
ORACLE database has been created. 

PROC sal P .... Through 

Pass-through statements and \he CONNECTION TO component 
are passed to the ORACLE server as soon as they are submitted 
by SAS/ASSIST. They are passed by using Pass-Through func­
tions in the SAS System's ORACLE interface view engine. When 
the DATA step or any SAS procedure with a view descriptor is 
used, the SAS System's ORACLE interface view-engine issues 
dynamic SOL calls to ORACLE. 

The following sections explain the calls thai the SAS System 
makes to ORACLE when the ACCESS and DBlOAD procedures 
or the SOL Procedul9 Pass-Th~ facility 8.19 used through SAS 
code or SAS/ASSIST. The connection between the SAS System 
and ORACLE is lfustrated in Figure 2. 

Using lite ACCESS Procedure to Create an AccIin Descriptor 

The SAS/ACCESS interface view engine through SAS/ASSIST 
requests ORACLE to execute a sal SELECT slalement dynami­
cally by using the ORACLE Call Interface (OCI). The IoRowing 



steps are completed when the user creales an access descriptor: 
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Figure 2. How SAS Interr- with ORACLE 

1. When the user supplies the usemame, password, and path 
information through SAS/ASSIST to PROC ACCESS, SAS exe­
cutes the SAS/ACCESS interface, issues an OCI c:alilo ORACLE 
in order to connect to the dalabase. The connection takes plaos by 

using the dienllserver interface, a communication Iacil"Ity that pro­
vides a connection to the ORACLE seMlr. 

2. The SAS System constructe a SELECT· FROM table-name 
statement through a SAS/ASSIST window and passes it to ORA­
CLE to letrieve information about a desil9d table 110m the ORA­
CLE data dictionary. This SELECT statement is based on the 
information supplied to PROC ACCESS by SAS/ASSIST and 

enables the SAS System 10 determine whether the ORACLE table 
exists and can be accessed. 

3. The SASlACCESS interface issues calls to OCI to get the ORA­
CLE table ,description information, such as the column names, 
data types (including its width, precision, and scale), and whether 
the columns accept nun values. The results of the above steps are 
displayed on the ORACLE Access Descriptor Display Window 
through the BASiASSIST Wildow along with optional information, 
such as SAS variable names and formats. 

ReadIng Data 

When a view descriptor is used to read ORACLE data, the SASI 
ACCESS interface view engine requests ORACLE to execute a 
SOL SELECT statement dynamieally by using the ORACLE Call 
Interfaos (OCI). The interfaos view engine takes the foftowing 
stepa: 

1. Using the usemame, password, and path information provided 
during cteation of the access descriptor, SAs/ASSIST writes the 
code for the SASlACCESS interfaos which issues an OCI call to 
ORACLE to connect to the database. The connection takes place 
by USing the clientlssMlr interface, a communication fSCIlity that 
provides a connection to the ORACLE server. 

2. SAS/ASSIST constructs an ORACLE SELECT statement that is 
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based on the information in the view descriptor (table name, 
selected columns and their characteristics, and any subset of data 
from the Selection Criteria Entry window) and it passes this infor­
mation to ORACLE. 

3. The SAS System with code from SAS/ASSIST fetches the data 
from the ORACLE table and passes them back to the SAS proce­
dUles, as if they wale observations in a SAS dataset. 

4. The SAS System closes the connection with ORACLE. For 
example, if this BAS program executes using a view descriptor, 
the above steps are executed onos for the PRINT proosdule, then 
a second time for the GCHART procedure. (The data used for the 
two procedures ale not necessarily the same because the table 
may have been updated by another user between procedure exe­
cutions.) 

UpdaUng Data 

A view descriptor is used to update ORACLE data in much the 
~e way as described previously in "Reading Data.' The follow­
ing steps may occur: 

1. Using the usemame, password, and path information provided 
during creation of the access descriptor, the SASIACCESS inter­
laos issues an OCI call to ORACLE to connect to the database. 
The connection takes place by using the client/server interface, a 
communication facifity that provides a connection to the ORACLE 
server. 

2. When rows are to be added 10 an ORACLE table, the SAS Sys­

tem cons\lUcte a SOL INSERT statement and passes it to ORA­
CLE. (When a referenos 10 a view descriptor is made in the 
fonowing proosdures, the ADD command in FSEDIT and FSVlEW, 
the APPEND proosclure, or a PROC SOL INSERT statement to 
add data to an ORACLE table may be used.) 

3. When rows ale to be deleted from an ORACLE table, the SAS 
System constructe a SOL DELETE statement and passes it to 
ORACLE. (To referenos a view descriptor in the following proce­
dures, the DELETE command in FSEDIT and FSVlEW or a PROC 
SOlDElETE statement to delete rows from an ORAClE table are 
used.) 

4. When data in the rows are modiflSd, SAS/ASSIST constructs a 
SOL UPDATE statement and passes it to ORACLE. (To reference 
a view descriptor in the following procedures, the FSEDIT, the 
MODIFY ccmmand in FSVIEW, or a PROC sal INSERT state­
ment to update data in an ORACLE table are used through SASI 
ASSIST). A view descriptor can also be used in the DATA step's 
UPDATE, MODIFY, and REPLACE statements. 

SOL PROCEDURE PASS-THROUGH FACIUTY 

To read and update data with the SOL Procedure Pass-Through 
taciflty,SASlASSlST writes the BASIACCESS interlace view 
engine code and passes ORACLE SOL statements directly to an 
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ORACLE database for processing. A PROC SOL CONNECT 
statement is passed to the SASlACCESS interface view engine to 
establish a connection with an ORACLE database, and that con­
nection is terminated willl lIle DISCONNECT statement A CON­
NECTION TO component in a PROC SOL SELECT statement is 
used to Nad data from an ORACLE table or view. The SELECT 
statement (Ihat is, PROC SOL query) can be stored as a PROC 
SOL view. This should be saved to be used in future SAS/ASSIST 
aooflCations. A PROC SQL EXECUTE statement is used to pass 
any dynamic, non-query ORACLE SOL statements such as 
INSERT, DELETE, and UPDATE to an ORACLE database. In the 
EXECUTE statement and.CONNECTION TO component. all 
statements are passed to the ORACLE seJVer. 

SAS/ASSIST 

SAS ASSIST is a very easy way to update boIh SASand ORACLE 
databases. FIgUre 3 illustrates the primary menu from SASI 
ASSIST. Only one screen wBI be presented. Other SAS ASSIST 
screens are very similar. The title of the windows were changed 
from "ASSIS,.. to rellect lIle study which is being managed. 

Rgure 3. SASfASSIST Primary Menu 

Probably, after the ORACLE or SAS database has been created, 
the system manager will wish to create a series 01 views for the 
items Ihat need to be ed"rted. creating a "Where Clause" and say­
ing it as a view. This is done by using BASlASSlST to write SASI 
ACCESS code using a PROC SOL view. or direeDy by clicking on 
the DBMS ACCESS icon on the BASIASSIST Data Management 
Menu to create the view. Multiple views are created for routine 
data updates and saved in s SAS UBREF available only to the 
system administlator or olller programmers with readlwritelupdate 
priYileges. The same procedure may be used with BAS databases 
using PROC SOL Once a view is created, It is treated exactly as a 
SAS dataset would be treated, Ie., Data Steps, Procedures and 
Macros may be 1nJed. 

The PrImary Menu 

When Invoking the user interface the Primary Menu automaticaDy 
appears on the screen. To access any feature, all the user has to 
do is move the cursor to the box desired, click the left button on 
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the mouse, and the item is automaticaDy selected and the task is 
perfonned. Selections are described below 

Data Management Menu 

Once the user enters the Data Management menu from the Pri· 
mary Menu helshe is ready to select data to analyze and manipu­
late the data. Figure 4 Blusltates the Data Management menu. 

Rgure 4, Dats Management W1nd_ 

Selecting data enables the user to choose a data set or a data 
view. A data view is a !epresentation, for all practical purposes, 
identical to a data set. II however, contains only poiItelS to the 
master ORACLE data set so the user is always using the latest 
QA'd version of the data. To select a data set simply point-ancJ.. 
dck on ACTIVE. A list of data sets will appear and the user just 
poiIts-anc:k:Iicks on the data set the user desires. If the user 
decides not to do any other data management functions, helshe 
just clicks GoBack. Clicking on EDfTIBROWSE, SUBSET/COPY, 
COMBINE and SORT produces iI~strations 01 what the user can 
do with the data and requests that the user make a choice. Vari­
ables to be analyzed are selected in an idenlical manner as select­
ing a data set through ACTIVE. 

Editing and Bl"OWIIIng Dats 

Editing the data enables the user to make changes to them, and 
browsing the data lets the user look at them without changing 
\hem. The user can edillbrowse all 01 the data on the display at 
one time (editing and browsing data in a tabular lonn) or sepa­
rately by each entry (editing and browsing data one recold at a 
time). The user just selects EDITIBROWSE lrom the Data Man­
agement Menu. 

Report WrIting Menu 

Writing I9porfs using SAS ASSIST enables the user to produce 
I9POtls of many dllerent styles quickly. FOr example. the user can 
subset \he data for the report, select the variables for the report, 
specify tables, subtotals, and page breaks and customize the 
I9port by adding titles, footnotes, changing page dimensions, and 
selecting headings. Each button selected produces an illustration 



of the type of report that WIll be produced.Flgure 5 Hlustra!es this 
window. 

Rgure 5. Report Writing Menu 

The user should be awme thai oertain definitions apply in this 
interfaoe. A data set is a conection of information arranged in col­
umns and rows. Nt obnrYatlon, represented by the rows in an 
ORACLE table is a setal data values for the same item, for exam­
pie, the central site in an EPA study database for May 8, 1994 for 
anrenic. A variable, represented by the columns In a data sel, is a 
set of data values that represents a particular type of data about an 
the values of anrenic for each observation. 

A brief example of how to do a simple listing should Dlustrate well 
how this menu works. First, the user clicks on the Usting button, 
next selects an active data base if the user has not already done 
so through the primaty window, clicks on Run and a listing of all 
the data in the active data set is produced. The user can move the 
arrow keys to look at the report. To print or save the report the user 
selects Rle from the action bar at the top of the window and from 
the pull-down menu selects Print or Save. The system will then 
ask the user the lIIe name to save it into or if the user wants the 
Bsting sent to the default or another printer. He/she ends the Ust­
ing by just cHcking on End. 

SASiASSIST can Subset Data items.The ussr selects, by clicking 
on smaO circles. variables, constants, functions, comparison oper­
alDrs, logical operators, arithmetic operators and concatenations. 
If the user wishes, helshe may type the WHERE ctause direcUy 
using the Edit the Where Clause button. But remember, rarely 
does the user have to do anything but cfick the mouse for any type 
of analysis. The exoeptions are, of course, editing, adding titles, 
footnotes, labels, comments, and drawings. The user will probably 
prefer to acid these things before hitting the Run button so a com­
plete report is constructed the first time 

Producing a Tabular Report which displays descriptive statistics 
in a table format is done in exactly the same way. But, the Tabular 
Report aDows the user to p1aoe data into classes or categories for 
analysis and calculate statistics on these cl8$S8S, such as counts, 
sums, means, percentages, minimums and maximums. The user 
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interface keeps producing menus lrom which the user can make 
choices and save or print the results in exacUy the same manner in 
all programs. 

CONCLUSION 

The user of SAS/ASSIST for Data Base Administration has just 
been introduced ID a lot of information. Further detail can be found 
in the the documentation for the EPA studies, the SAS manuals, 
the ORACLE manuals, and any other related material. The 
approach used here has been an integrated approach., i.e., ORA­
CLE is used where it is best, $AS is used where il is best, and the 
flexibility to add new routines written in ORACLE, SAS, FOR­
TRAN, C, or any other compiled program. The proper 'hooks' 
have been put in plac:e for future use so as not to make this inte­
grated system approach absolete. 
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