
Intelligent Query Tools for Querying and Reporting 
Beverly Wells, SAS Institute Inc. 

Henrietta Cummings, SAS Institute Inc. 

ABSTRACT 

The SAse System Is contfnually expanding to offer additional 
functionality for users. Recent product development has focused 
on our cusfomers who need to easily access and query data. The 
SAS System provides a variety of methods that allow you to 
access and query your data, ranging from SOL (Structured Query 
Language) editors to GUI-based query tools to natural language 
tools-you choosa the tool thafs right for your users. 

In this paper. we'll focus on two query tools-the SQl Query 
Window and Query and Reporting from DB2 (Q&R). We'll also 
brlelly describe a third query tool. SASJENGlISH- software. that 
can be used to query data through the use of SAS views. The 
Intent of this paper Is to Introduce these query tools-the 
Information Is not comprehensive of all features. 

The advantages you will gain from using the InsJItute's query tools 
are four-fold: 

o direct, transparent access to local or remote data 
o support of DBMS speclflc SOL 
o fully Integrated and robust report-writing features 
o complete ctlentlserver support. 

In addition, because we offer a variety of ways to access and 
query your date, your date will be readily available to a wide 
variety of users and they can use the query tool best suited for 
their skill and comfort level. 

Why the Nead For Query Toote? 

There Is a fundamental move to provide users with tools that allow 
them to Interact dlrectiy with tha organization's data. If users can 
access the organization'S date, they can make batter business 
decisions quicker and reduce the support burden on MIS. This 
assertion Is backed by recent market research and trade Joumal 
articles stating that SOL -based query tools will be to the 90's what 
spreadsheets were to the 80's. 

Whet Solutlone Doe. the SAS Syetem Provide? 

The SAS System provides a query tool that can query any date 
the SAS System can access. This tool Is specific to each DBMS 
data using the DBMS's InteUlgence and specltlc SOL. It also 
provides a query tool that is specific to DB2 data using DB2 
Intelligence and DB2 specific SOL. These tools are the SOL 
Query Window and Query and Reporting from DB2. Both tools are 
accessible through SAS/ASSIST- software. There Is some 
overlap In the functionafity of these two tools, but they are 
tergeted for different platiorms and types of users. A third tool, 
SASlENGllSH software, Is also available to query data. 

let's teke a look at these tools. For each tool, we'll define It, 
specify the target audience, and discuss the features and 
benefits. 

THE SQl QUERY WINDOW 

The SOL Query Window is a feature of SAS/ASSIST software 
available beginning with Release 6.08 of the SAS System. The 
SQl Query Window provides a GUI for easy date accass and 
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querying. It allows you to point and click to select tables and 
columns you want to query. As you make selections through this 
GUI, SQl code Is generated, thereby building efficient queries 
automatically. 

You can use the Query Window to query any data that the SAS 
System can access. The date you query can be In tables from any 
of the database management systems(DBMSs) that are 
supported by SASlACCESS- software, or the data can be in SAS 
data flies, or SAS views (SAS views Include SOL views, DATA 
step views, and SAs/ACCESS View Descriptor views). 

Based on the access mode specitled (for example, SAS mode, 
DB2 mode, ODBC mode, and so on), the main difference Is the 
SOL generated. If you select DB2 as the access mode, SQl will 
be generated that can be passed dlrectiy to DB2 for processing 
with the results coming back to your local SAS session. This 
eliminates the need to copy or move data for querying. 

Who Is the Target Audience? 

The SQl Query WindoW can be utilized by a wide range of users, 
from non-tachnlcal, occasional end users to experienced 
database administrators (we'll call them data providers because 
they don't need to be database administrators). From the end 
user perspective, querying Is made easier through the use of a 
graphical user, polnt-and-cllck Interface. Users are shielded from 
having to know any date retrieval language or worry about where 
their data reside. They concentrate on what they need to extract 
and In what form It will be represented (text report, graph, etc.). 

Data providers can also use the SOL Query Window for universal 
date access and querying, using the same GUI. In addition, the 
date providers have a new tool that also makes their Job easier. 
They can use the Query Window as a powerful tool to set up 
query session profiles that establish a set of preferences that 
govem a preferred way of accomplishing a task (i.e., you 
customize your query session). Each dlfferant set of preferences 
Is known as a profile. The profile preferences Include 
specifications such as how to access data H It Is remote, the 
access method of Pass-Through SQl (the Pass-Through facility 
In SAS softwara allows you to submit the nalive DBMS SOL 
dialect for maximum efficiency), what columns to automatically 
Join tables on When they are selected in the same query, how 
many rows to query, and more. The data provider can spectfy 
these settings In a particular profile once and allow multiple users 
to use that profile. There Is no 11m" to the number of profiles that 
can be creatad. 

USing the SQl Interface 

o-ratlng Queries - The Query Window graphical user 
Interface generates SOL queries based on selections from the 
selection lists provided by the Interface. Queries can be executad 
against local data or data that resides on a remote plaHorm. In the 
case of DB2, access to local DB2 data or to DB2 data residing on 
a remote host Is accomplished through utilizing features found In 
other products within the SAS System: SAs/ACCESS and 
SAS/CONNECT- software. SAs/ACCESS to 082 provides 
accass to DB2 and SASICONNECT enables you to Implement 
cllentlserver applications across plaHorms. However, when using 
the Query Window, end users do not need to know anything about 
these products, because the date provider can set up profiles that 



make the SAs/ACCESS and SAs/CONNECT strategies 
transparent. 

The Query Window supports Inner loins of multiple tables. Data 
can be joined manually through the Query Window GU I or deta 
can be joined automatically through predefined loin paths 
established In the profile praference settings. 

The Query Window also supports subsetting, computed column 
expressions, and summary functions. AddHlonally, group 
processing and ordering are supported. Queries can also contain 
prompts so that users can be prompted for column values at run 
time. AutomatiC lookups can be provided for easy subsetting. 

After you construct your query, you can easily create and save the 
resuHs of your query to a new SAS table or create a SAS view to 
that data to use later. If you are linked to a remote session and 
request to save a SAS data set, you have the option of specifying 
whether the data will be saved locally or remotely. The generated 
SQl code can be viewed and queries can be saved for use later 
In the Query Window or wHhln the SAS System. 

Generating Reports - The Query Window produces default SOL 
output that can be used as a report. To customize the output, the 
Query Window Is fully Integrated wHh the REPORT procedure. 
The REPORT procedure allows you to design custom reports and 
save the report template that can be applied against the same (or 
slmUar) table or view later. When you save a query, you can save 
the report definition as well, and H will be associated with the 
query when you Include It later. 

In addition to Integration with the REPORT procedure, the Query 
Window Is also Integrated with the entire SAS System through 
SAS/ASSIST software. Once your query is generated, you have 
direct access to the report writing, analytical, decision support, 
and applications development tools available In SAs/ASSIST. 

Customizing through the Profile 

The data provider can create and store customized profiles 
through the Query Window's polnt-and-cllck GUI. The customizing 
of a profile Is referred to as setting the preferences. Preference 
settings can provide both data Integrity and security and add to 
the ease end transparency of an end user's Query Window 
session. 

Some of the Preference settings options Include: 

D configuring a remote session to provide transparent access to 
remote data 

D setting an access mode for the session that defines the data 
source and any specific options for the access mode's DBMS 

D creating and setting automatic column links for transparent 
loins 

D creating and setting automaUc lookup strategies that ease 
subsettlng 

D restricting access to certain data 
D setting SQl options 
D restricting Input rows to query 
D restricting output rows of query 
D password protecting the profile. 

Details on Preferenca settings can be found In SAS Technical 
Report P-254, Using the SQL Query Window, Release 6.OS. 

QUERY AND REPORTING FROM DB2 

Query and Reporting from DB2 Is a recent addition to 
SAs/ASSIST software, beginning with Release 6.08 (fourth 
maintenance version) for the MVS operating system only. This 
menu-driven Interface Is designed specifically for querying and 
reporting on DB2 data. Uke the Query Window, It provides 
facilities for accessing the data, subsettlng, joining multiple tables, 
creating expressions, and creating new tables or views based on 
the query results. Q&R contains a higher level of DB2 Intelligence, 
such as Indexes and referential integrity. Relations between DB2 
tables are used for automatic Joins of tables. 

Q&R offers Its features through a character-based Interface that 
does not require a color monitor or the use of a mouse. This tool 
is specifically aimed for use on 3270 type terminals. 

Who Is the Tsrget Audience? 

Query and Reporting from DB2 can be utilized by a wide range of 
users, from non-technical, occasional end users to experienced 
deta providers. To address the varied skill levels of different 
users, Q&R can be used In two ways-there are two 
environments. The first, for end users who do not know SQl. can 
utilize Q&R through en Intelligent Interface. This Interface Is called 
the Query Window, not to be confused wHh the tool discussed 
earlier In this paper. The Query Window In Q&R provides a 
menu-driven environment for users to compose their query. The 
second, the SOL Editor, provides users who know SOL an 
environment to enter and edit SOL statements. 

How Does QAR Incorporste DB2 Intelligence? 

An underlying component of Q&R Is the Query Manager. The 
Query Manager stores Intormatlon about DB2 tables. The 
Information stored In the Query Manager Is used to generate 
Intelligent selection lists, provide information on table/column 
descriptions, Indexes, key columns, and relations (referential 
constraints) between tables. Relations ara used for automatic 
Joins of tables. This Information Is gathered from DB2 system 
tables and/or additional sources (third-party data dictionaries) and 
stored In SAS files for fest access. This also serves to Insulate the 
system tables from being queried repeatedly by muHlple users. 
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The Query Manager can be customized for a single user, or 
several users can access a common Query Manager. 

U81ng the Interface-the Query Window In QAR 

The Query Window In Q&R Is a menu-driven Interface that 
generates DB2 SQl queries based on selections from the 
Intelligent selection lists provided by the Query Manager. Queries 
support automatic and manual joins of tables. In addition to Inner 
joins (the defauH Join method In DB2 SOL, only retrieving 
metchlng rows from the contributing tables), the Query Window In 
Q&R elso supports outer Joins (left, right, and full) that output 
metchlng rows as well as non-matching rows. 

The Query Window In Q&R also supports subsettlng, expressions, 
and column functions. Additionally, group processing and ordering 
are supported. Queries can also contain prompts so that users 
can be prompted for column values at run time. 

The output from queries can be saved as DB2 tebles or SAS data 
sets. The SQl code generated can be viewed and queries can be 
saved for use later In Q&R. 



Using the sal Editor 

The SOL Editor Is an Interface for the DB2 SOL programmer. You 
can enter, edit, and submit SOL SELECT statements (also called 
queries) to DB2. Or, you can submit non-query SOL statements, 
such as CREATE or GRANT, or DROP, to DB2. The SOL Editor 
uses the Ouery Manager to get lrr1ormation on DB2 tables and 
views. Templates of DB2 SOL code can then be generated by 
providing a DB2 table or vIaw name. 

You can use the SOL Editor to Include queries that are generated 
from the Ouery Window or queries that are stored In externel files. 
Query results can be saved as DB2 tables or SAS data sets ($AS 
data files or data views). 

Using the Report Window 

The Report Window creates various reports based on queries that 
are generated from tha Query Window or the SOL Editor. You can 
also use SAS data sets as input for the Report Window. 

You can switch between different report types Includlng: 

Cl listings 

Cl tables 
Cl bar and pie charts 

o plots 
o dynamic drilldown reports. 

Depending on the report type, data are automatically summarized. 
Further, you can edit reports and graphs Interactively by using the 
REPORT procedure and the SASlGRAPH- Graphics EdItor. 
Speclflcatlons for reports can be saved and re-used In other parts 
of the SAS System. 

In addition, the Integration with the REPORT procedure and 
SASIG RAPH software, Q&R is also Integrated Into the entire SAS 
System through SAs/ASSIST software. 

Using the Results Window 

The Results Window provides an overview of saved entries 
(queries, reports, and output). You can search and subset catalog 
entries based on entry types and nemes. Search patterns Include 
the use of wildcards. 

You have the option of editing or browsing your entries In this 
environment. Management of entries Includes the capability to 
copy, rename, delete, print, or export to an external file. You can 
also execute an entry either In foregroUnd or In batch. Entries can 
be put Into a script, which Is a 'job stream' or sequence of entries 
to be submitted for processing. 

Customizing through the Setup Window 

The Setup Window Is for the data provider to create user profiles 
for Q&R. The data provider fills In values In a window to set a 
profile for one or more users. 

Some of the Setup options Include: 

o creating the Query Manager 

o batch processing 
o using multiple DB2 subsystem IDs 

o where to store saved queries 
o when to prompt users after number of query output lines. 

Note that the Ouery Manager setup must be done before users 
can take advantage of most of the Query and Reporting from DB2 
capabUlties. 
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COMPARISONS AND CONTRASTS BETWEEN THE Sal 
aUERY WINDOW AND aAR FOR QUERYING DB2 DATA 

Both the SQl Query Window and Query and Reporting from DB2 
query DB2 data. These tools are slmUar In that they provide 
Interfaces for users of varied skill levels. Both tools provide you 
the option of ellher going dlrecUy agalnst the system tables or of 
supplying DB2 table Information to SAS data sets. This latter 
method has been specifically designed for DB2 users under MVS. 

Both query facUlties provide subsettlng, ordering, grouping, 
summarizing, prompting, and reporting features. Both tools 
provide the capability to join multiple tables. In the SOL Query 
Window, automatic joins are defined through the preference 
setangs. Q&R goes a step further by recognizing Indexes and 
automatically joining tables based on Information supplied by the 
Query Manager. 

Q&R provides the additional facility for entering and editing SOL 
statements Instead of using a menu-driven Interface. This 
provides the capability to execute any SQl statement, including 
CREATE, DROP, GRANT, REVOKE, INSERT, UPDATE, 
DElETE, and EXPLAIN. 

A major difference Is the Interfaces GUI versus charactar-based. 
AddtIonaJ differences Include the DB2 Intelligence "In Q&R, the 
Imegreted reporting options, and the cllentlserver options In the 
SQl Query Window. Also, Q&R Is more than a query tool In that it 
can be used to manage DB2 data since non-select statemerr1s 
can be written and executed In the SOL editor. 

UlUmately, the plans are for the SQl Query Window to 
Incorporate all of the DB2 Intelligence found In Q&R. O&R will 
ramaln a character-based, MVS maJrrlrame tool. 

SA~NGUSHSOFnNARE 

A third query tool to consider when you need to query DB2 data Is 
SASlENGllSH software. S~NGlISH Is a natural language 
query tool. Using this Imerface, you ask questions of your data 
using natural language. 

How does SASlENGLISH work? SASlENGLISH software 
automaUcaHy translates your question Into SQl oommends. Users 
can find, order, and summar1ze data by asking simple who, what, 
when. where. how many, and yeslno quastions. To query DB2 
data, you would create SAS views to the data. This Is dlfferem 
from the SOL Query Window and Q&R In that those two tools go 
dlrectiy against the DB2 data using pass-through SOL. 

To understand a question or query, SASlENGLISH software uses 
an Information storage facility called the Knowledge Base. The 
Knowledge Base describes the data In terms of real-world 
ooncepts, relationships, and vocabulary. 

SUMMARY 

If you need to query your DB2 data, you'll want to consider 

o the SQl Query Window for a GUI interface and 

o Query and Reporting from DB2 for 3270-based MVS users. 

Both of these tools provide an Interface to query your data using 
SOL. For USBrs who want to write and edit SOL, Q&R also 



provides an SOL editor for entering and editing SELECT and 
non·SElECT statements. 

Querying can be made easier for end users by setting up profiles 
In the SOL Query Window or by using the Query Manager In 
Q&R. By using these query tools, the result Is productivity. End 
users are able to do their own data extraction and reporting. 

In addition to the functionality of these two tools, you also have 
the power of the SAS System available. If you need to query 
additional data sources, other than DB2, take advantage of the 
SQl Query Window. If you need to do additional reporting or 
analysis, you'll want to explore the myriad of options available. 

SAS, SAs/ACCESS, SAs/ASSIST, SASICONNECT, 
SASIENGllSH, and SASIGRAPH are registered trademarks or 
trademarks of SAS Institute Inc. In the USA and other countries. 
DB2 Is a registered trademark or trademark of International 
Business Machines Corporation. " Indicates USA registration. 
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