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ABSTRACT

For years, we have developed SAS® programs in a baich
mode environment using IBM® mainframes over dial-up
lines and magnetic tape media, often through an
intermediary mini-computer. Data processing cosis were
substantial, and turnaround times were often agonizingly
stow. Over the last two years, we have moved almost
entirely to personal computers (PCs) running Microsoft
Windows for Workgroups (WFW) and SAS System for PCs.
WFW allows us 1o operate a peer-10-peer network over the
same lines used for cur Novell® network. Even though our
machines are state of the art with large disk drives, no one
machine can contain alt of our data. - The peer-to-peer
nature of our network, however, allows us to spread our
data over many different PCs and even run SAS System for
PCs from another staff member's machine. The end result
has been a large decrease in data processing costs and
turnaround ime measured in minutes instead of days.

INTRODUCTION

Our mission within Oak Ridge Institute for Science and
Education is to analyze science and engineering education
and employment frends. This research necessitates the
use of large databases, most of which ara provided through
the National Science Foundation. The large size of the
databases required to do our research analysis prevented
us from moving from a mainframe to PCs and to SAS
System for PCs. Without a central server or any one hard
disk targe enough to store all our data sets, we tumed 1o a
peer-to-peer network. We now store various data sets on
several diffarent PCs connected by the netwark, which
allows PC users in the workgroup 1o access all the data as
easily as if it were on their own computer. This paper
describes our experience with the peer-to-peer network and
discusses issues arising from its use.

BACKGROUND

As recently as a few years ago, we falt that we were forever
tied to the mainframe that we contract to use, Qur work as
a research group involves the analysis of science and
engineering education and employment trends and requires
the use of very large databases. The databases, containing
such information as doctoral recipients or census data, can
have 200,000 records or more and record lengths of over
1,000 bytes. The original data is availabla to us only on
magnetic tape. When the data was downloaded to a PC,
we had to devote virtually all of the hard drive to any cne
file.
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Rising computer costs and the need for information
systems that were user-friendly and easily customized
prompted us to turn to PCs and the SAS System ior PCs.
Batch jobs were submitted by terminal via a minicomputer
{o the mainframe. This sometimes made the turnaround
time very slow, especially because jobs with large numbers
of input/output were assigned & lower pricrity.

We do not have a dedicated server available on which to
store large amounts of data, but the combined hard disk
capacity of our smalt workgroup is substantial. While we
could download a large data set to a single PC, if we
wished to subset the data set, there wasn't enough disk
space. Also, the data set was available only to the PC on
which it was downloaded. To take advantage of the
combined hard disk capacity of our group and to share files
without having o physically move them, we began to
investigate pees-to-peer software.

Visual cues for Windows for Workgroups wilt follow
Microsoft's typographic conventlons:

bold Characters that you must type exactly
as they appear or menu options.
ALL CAPITALS Directory names, fite names,
workgroup names.
PREREQUISITES

A peer-to-peer network is distinguished from other networks
becauss it doas not require a centralized server; each PC
acts as a client and/or a server depending on the task it is
performing. Several comporients are necessary for a pesr-
to-peer network to work property. In our situation, we
needed high-pedformance PCs with large hard drives.
Virtually all of our PCs have 486 processors, with memory
ranging from BMB to 20MB and with hard drives as iarge as
S00MB. A locai area network ta connect the computers
was also needed. We were able to use the cabling
systems already in place for our organization’s network to
create our own peer-io-peer netwoik. This has allowed us
to run Novell and a peer-to peer network on the same

10 base-T Ethemnet network simultaneously. Finally, we
needed a peer-to-peer software package. Because we had
already committed to using Microsoft Windows®, we
declded to experiment with WFW, even though neither we
nor our network support had any practical knowledge of
how WFW works.
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SHAHRING RESOURCES
File Manager, a WFW application, is used to share data
sets and applications with other PC users and to connect to
resources that others are sharing. Resources that are to be
shared must be in a shared directory. Only shared
resources can be connected to; directories that are not
designated as shared can be accessad only by the PC on
which the directorias reside.
To share directories to make files availabie to other users:

* Access File Manager.

« Selact the directory to be shared.

» Pick Disk from the menu bar, as shown betow.

« Choose Share As from the pull-down menu.

" File Manager
B3 Tree View OQptions

Mail

Tools

Label Disk...

Format Disk...
Make System Disk...

Connect Network Drive...
Disconnect Network Drive...

Share As...
Stop Sharing...

_ Iect Drive...
3 TEMP

The Share As dialog box, shown below, is used to assign a
name to the shared directory and o set password opfions.
The password options protect the shared directory by
designating it as Read-Only, Full, or Pepends On
Password.

Sharr: ﬁimr:lory
Share Hame:
Path: ICAWINDOWS
Comment: l

Re-share at Startup

~Access Type:
@ Bead-Ony
O Ful

(o Depends on Patzword

" Passwords:
RgadOnly Pasowor

Full Accest Password:
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CONNECTING TO SHARED DIRECTORIES
Connecting to a shared directory or directories on one or
more other PCs is also done through the File Manager.
To connect to a shared directory:

» Access File Manager.

* Pick Disk from the menu bar.

« Choose Connect Network Drive from the puli-cdown
menu . :

« Select from the shared directories listed in the Connect
Network Drive dialog box, as shown below.

Connect Netwark Drive

Dyive: [=F: |
Potn: [\p.SHRLEVL iﬁ —
3 Reconnect at Startup -
(2] tiwars Browss I

JLOCOMTE Janst LoCorte
K.OLSEN Kathegn Olsen
| ESLFENNINGTON  Leigh A Pervingion
Shaged Divectosies on \\D .SHIRLEY:
AT DRIVE

1

The shared directory is assigned the next available drive
letter (F: in the dialog box shown above). This creates a
WFW virtual network drive. After connection to a shared
directory, the resulting virtual network drive can be used in
the sams manner as any other drive. Disconnecting from
the shared resource sliminates the temporary network drive
that only exists during connection.

AN EXAMPLE OF SHARING DATA FILES

To execute a SAS System for PCs application that requires
a data file on ancther PC, the shared directory containing
the necessary data file is connected to by using the File
Manager. The resulting assigned network drive is then
used in the Libname or Infile statement.  An application
can access resources across any of the PCs in the
workgroup.

To illustrate, we will assume that a SAS application requires
access to a SAS file that is located on a second PC and
that it will wrile a text file to a third PC. Connection is
made 1o the shared directory on each of the machines.

The drive letters assigned during the connections are then
usad in the Libname and Filename statements as illustrated
in the foliowing box.



) SAS ;{

Eila Optians  Windows  Help |

PROGRAM FDITGR "

P

1ibnane PC2 'E:\’;
filenome PC3 'F: \taxtfila H

ta share;
set PC2.zasfile;
file PL3;

put @10 |nst @55 count @65 percent 4,1 ':'-
title ' &n Example of Sharing Data Files';

AN EXAMPLE OF SHARING SAS SYSTEM FOR PCs

Software, including SAS System for PCs, and applications
can be shared in the same manner as data files. There aro
several different methods of accessing the SAS System for
PCs from another machina. The following is a discussion
of the method we use.

The SAS System for PCs requires a CONFIG.SAS file and
looks to it 1o determine the SAS system options that are
used to establish a SAS sassion. Therefore, we copied a
CONF!G.SAS flle to each PC that would access a shared
SAS directory. Also, individual CONFIG.SAS files allow
users to personalize their SAS session.

The SASROOT statement in the CONFIG.SAS file, as
shown below, must be modified to poeint to the logical
network drive that was assigned when connecting to the
directory on another PC that contains SAS.

We have the assigned network drive point to a shared
directory that is one level above the ISASROOT directory
{the directory into which the SAS System for PCs was
installed). This causes the default setups for SASUSER
and SASWORK 1o then point to the directory contzining the
personalized copy of CONFIG.SAS. The SASUSER and
SASWORK files are consequently written to the connecting
user's PC.

S5AS HE

Elle Qptions  Windows Help —

PROGRAM LDITOR |

SCONF |G . EASS/

/% SASROOT PATH setting */
-sat sasroot F:\SAS

/% Set search path for host dllis®/
~pathdl} Isasroot\core\sasdl|

/% The dafault size of mewory to use for sorting*/
=sortsize In

/% Tha default SAS System user profils dirsctoryt/
=sasuser EBSUSLr\

/% The default S5AS System user work directorys/
“work saswork\ use

We also ingtall SAS.EXE on each PC that is to be used to
access the shared SAS directory. Running the SAS
sesslon from the conneciing machine makes it possible to
share the SAS Systems for PCs as Read-Only.
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SECURITY

A possible weakness of peer-fo-pear networking is security.
Unlike a dedicated-server environment where all security
settings are cantrally handled, a peer-to-peer network
allows security to be handled by the individual user. This
may pose some problems if the data are sensitive. WFW
offers two levels of security: 1) a password to log onto the
WFW network, and 2) passwords assigned to directories
being shared over the network.

We have found that password security can be compromised
by a WFW option that saves passwords o a password file;
after a password is typed correctly one time, it is not asked
for again. This option, which is the default, can be turmed
off so that passwords must be entered each time a new
session takes place. We were also surprised to leam that
other workgroups within our organization using WFW have
access to our shared hard disks becausa we belong to a
set of interconnected local area networks. This prompted
us to require password usage in our workgroup.

TRAINING

Because WFW was originaliy an add-on to Microsoft
Windows 3.1, the learning curve for new users aiready
familiar with Windows was relatively smali. Accepting the
concept of pesr-to-peer networking, on the other hand,
created a steeper leaming curve. The concept of accessing
shared data and software located on ancther computer
required a change in thinking. Suddenly, some PC users
feit their computer was not their own, but a shared resource
available to other PC users at any ime without permission.
They were assured that their files could be accessed only it
they had previously shared their directories on the network,
Users alsc experienced a loss of freedom when they
realized they could no longer exit from Windows or tum off
their computer if another user was still accessing a shared
directory. It was a common misconception that the peer-
to-peer network would degrade parformance when another
user was accessing shared files from a working PC.
However, members of our workgroup did not experience
any noficeable differance in performance. A WFW
environment does demand cooperation and a willingness to
share within the workgroup.

ADVANTAGES

A peer-to-peer network works particularly well for our group
because of the type of work that we perform. As a
research group, our data flles tend to be read-only files,
which eliminates coordinating file changes and updates.
However, peer-to-peer networking has advantages that
could apply to any group. One of the biggest advantages is
that it is no fonger necessary 1o have copies of the same
data file on several different computers. In addition to
iaking up less hard disk space, peer-to-peer networking
also efiminaies the problems of different versians of the
same file. itis easy to combine two or more data files in a
single run even if tha files are on different computers. We
can also run programs stored on other machines without
having to physically move them. Cusrently, we are maving
{from SAS System for PCs in the DOS envircnment fo SAS
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System for PCs in the Windows environment. Those of us
who are running under the DOS environment can connect
to a directory containing SAS System for PCs under
Windows to become familiar with the new system.

DIFFICULTIES

Wa have encountered several problems while using WFW
starting with its installation, If the WFW installation
terminates befare completion, we sometimes have to clear
the entire subdirectory and begin again by reloading both
Windows and WFW. This is because the WFW installation
process deletes some files that are needed far Windows to
run comectly.

We also encountered probtems when changing network
adapter cards and when we began using ODI network
drivers rather than IPX drivers. Some of the WFW
initialization files do not get changed correclly when using
the WFW menus 1o change card or driver options. We had
to actually go into the initialization files and delete the old
information before WFW would run correctly.

CONCLUSION

Peer-to-peer networking has dramatically reduced our
computer charges and impraved our turnaround fime. We
now use PCs almost exclusively without any loss of access
to our larger data files. While we still rely on mainframes to
make the initial subsetting pass when our data is received
on magnetic tapes, we can now move the files to a PC
before analyzing the data.

Even those in our group who initially resisted using the
peer-to-peer network have become converts after realizing
the advantages. In our working environment, a peer-to-peer
network has proven to be very successful.
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