
The SA~ System: A Complete Client/Server Solution 
SAS Institute Inc., Cary, NC 

Cheryl A. Gamer & Stephanie Reinard 
INTRODUCTION 

Applications of all kinds have four basic elements. First there's the 
need to access data. Then there's a need to manage data - 10 
get the data In the rtght format for further Investigation. There's 
aiso a need to analyze data, applying toglc In an effort to translate 
raw data Into useful information. And finally, there's a need to 
present the information obtained from analysis. 

The access to the data and the processing Invclved In managing 
and analyzing the data can be dlstrtbuted across plaUonns In a 
vartety of ways. The following sections descrtbe the types of 
servtces provided by the SAS System to enable optimal 
distribution of these activities. These servfces Include compute 
services, data transfer servfces, and a new capability offered by 
the SAS System· remote library services. Guidelines for choosing 
the rtght service or combination of servfces are also given along 
with further usage detalls. 

SERVICES FOR IMPLEMENTING DISTRIBUTED 
APPUCAnONS 

The SAS System provides two sets of services to enable the 
development of distributed applications. The first Is compute 
servtces; these services give you access to all of the computing 
resources on your network. The second Is remote data services; 
these services give you access to all of your data regardless of 
where they are stored. Most often, the best Implementation of a 
dIstr1buted application Incorporates a combination of compute and 
remote data services. 

Compute setV/ces enable utlU%atlon of remote computing 
resources, Including hardware, software, and data, to most 
efficiently execute an application and to maximize the use of all 
computing resources. The SAS System enables you to move any 
or all portions of an application's processing to a remote machine 
to 1ake advantage of remote hardware resources, to ullUze 
software avallable In the remote environment, to Interface with 
existing legacy systems, and to execute against the remote copy 
of the data. The results of the remote processing are then 
returned to the local machine. This Is useful when the remote 
machine has hardware and/or software resources avallable to 
more efficiently perform the task at hand. It can also be preferable 
If the amount of data to be processed Is too large to be moved to 
the local machine or If It Is updated too frequently for a local static 
copy to be useful. 

Remote data setV/ces enable access to data stored In a remote 
environment. This access may be as a single user of the data or 
as multiple users simultaneously accessing the data. It may be to 
data stored In SAS data sets, exlemal databases, SAS catalogs, 
or external flies. This capability can be further divided Into data 
trsnsfer setV/ces and remote library selVlces (RLS). Data transfer 
sellllces provide a method tor moving a copy ot the data from one 
machllil8 to another machine where a physical copy Is created. 
SUbsequent local processing takes place agalnst the local copy of 
the data without generating further network traffic until you decide 
to update the copy of the data with another transfer. RLB provide 
access to remote data libraries and move the data through the 
network as the local execution requests It. A copy of the data Is 
not wrtttan to the local file system and the data must pass through 
the network on any subsequent use by the local processing. 

These servtces are by no means mutually exclusive. The degree 
to which each Is applied and the most beneficial combination of 
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sellllces is completely determined by the needs and goals of each 
individual application. Each set of servfces has a fairly defined set 
of benefits and drawbacks. By matching these characteristics to 
the cll8lactartstlcs of your data and your application needs, you 
can detennlne how to best combine these services In order to 
write the most eftIcIent distributed appUea1lon. 

IMPLEMENTAnON CONSIDERAnONS 

COMPUTE SERVICES 

The compute servfces available In the SAS System can give you 
essy access to many of the remote resources on your network 
from a single local SAS session. 1111s results In maximum 
utilization of all of the computing resources within your 
.0rganlza1lon. Figure 1 IIlustratas the concept of compute servtces. 

COMPUTE 
SERVICES 

Figure 1 Compute Sstvk:es 

1. Programs and commancts are sent from the local machine to 
the remote machine. 

2. The processing takes place on the remote machine. 

3. The tog, list, and graphical output from the remote execution 
are retumed to the loCal macIIlne. 

Compute Services· Advantages 

One or more remote machines on your network may have vector 
processors or other larger, faster hardware resources that would 
more eftIcIently accomplish the CPU Intensive por1Ions of your 
appl!callon. Compute services allow you to move any or all 
segments of an appIIcadon to a remota macl1lne for execution. 
The results of the ramole execution are retumed to the local SAS 
session to be used with further local processing and/or managed 
by the local graphical user Interface (GUI). 

In addition, a remote machine may have pertpherals attached that 
would OtherwIse be Inaccessible to you on a stand-alone local 
system. A PC In another part of your organization may have a 
plotter or prtnter attached that you need to use. By simply 
directing your local SAS session to move the graphics processing 
to the remote PC and pointing to Its outpui devtce, you can get a 
hard copy of your graph from the remote plotter. 

Data centar rules or data chareclertstlcs may mandate a single 
centranzed copy of the data needed by your application. By 
moving the processing to the remote system where the data 
reside, there Is no need to transfer or create additional copies of 



1he cIa1a. This can address security needs as well as enable 
access to data soun:es that are too large or dynamic to be . 
translen'ed. 

Compute Servtces • Side Effects 

Compute servtces, by deflnltion, require remote CPU cyc:tes. 
Because the processing takes place on the remote machine, It 
does require CPU cyc:IeS from that machine. ThIs could be a 
drawback If the goal Is to offload work from the remote system. 
The remote CPU Impact could be minimized by uUllzlng data 
transfer services to llansfer a copy of the data to the local 
machine and maintaining the processing on the local CPU. Impact 
could also be minimized by combining compute servtces and data 
transfer services. Refer to the section below, "Combining 
Compute services and Data Transfer Services," for more 
Infonnation. 

Compute services also create network tIaffIc In order to retum the 
results of the processing back to the local machine. If the 
p!OC8SSing needs to be repeated frequently, the best solu1lon 
would be to uUllze data transfer servtces to transfer the n8C8SS8IY 
data to the local system and maintain the processing In the local 
envtronment 

Another side eIfect of compute servtces Is that remote produCtion 
data systems wiD stili be Impacted as the data Is subsetted or 
pre-processed. This can be minimized by c:arefullmplementallon 
of your application to eliminate or reduCe multiple passes of the 
data. 

ReMOTE DATA SERVICES 

There are many appllcalfons, or paris of appllcalfons, that require 
processing to be done In 1he local SAS session, but the data 
required by that processing rasIcIe on a remote file system. In this 
case, It Is necessary to move the data to the local processor for 
execution. There are two 1ypas of selVlcas available with the SAS 
System that can remove the boundarlas of your organization's 
heterogeneous data sources and enable remote data access: 
data transfer selVlcas and RLS. 

Data Transfer Servlces 

For many applications, cIIita transfer SIIfVfcBs offer the maximum 
benefit FIgure 2 R1ustrates the concept of data transfer selVlcas. 
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figure 2 oata Transfer SelVlc8s 

1. The local session sends a transfer request to lIle remote 
session. 

2. The request may be either to copy lIle data from lIle local 
session to the remote session or to copy the data from the 
remote session to lIle local session. 
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3. The copy of the data Is then available for processing on the 
target system wtIhout further network traffic. 

Data TraMfer' Services • Advantages 

A major benefit of data transfer servtces Is to offload work from a 
remote system to one or more local machines and boost response 
time for producUon systems running In the remote environment. 
Once the data have been downloaded to the local machine, all 
subsequent data access and processing Is done by the local 
processor. By moving a copy or subset of the original data to the 
local machine, appllcallons can be run on the local machine 
wtIhout further remote CPU consumption or Impact on remote 
data systems. 

MovIng a copy of the data to your local system adds robustness to 
your daclslon suppori envtlOnment In lIle case of a network 
failure that would temporarily eliminate access to the remote data, 
you can conllnue working wtIIl your local copy of the data. 

You can transfer only the data that you need by using WHERE 
processing to dynamically subset the date as it Is being 
transferred to the local machine. This reduces network traffic and 
gives you only the date you need on the local system. 

Date transfer selVlCes not only faciUtate moving data from a larger 
source to a requesting local wotkstaIIon, but also support the 
model of a centralized control point, such as a malnframe, 
Initialing communication to a network of workstations. This 
enables centralized distribUtion of date and/or appUgalions. 
Automated Jobs can be set up to distribute data andlor 
applications during non-paek hours to multiple machines that 
have need of the data andIor appllcallons for the next day's work. 
UkewIse, jobs can be set up to query a network of workstations 
for the PUIpoSS of gathering data and storing lIlem In a centralized 
repository. 

Yat another reason to Utilize data transfer selVlces Is for bacICIIp 
purposes. Data andlor applications can be copied from one 
system to another system wtIIl more memory resources to provide 
a backup In case of loss on the local system. 

In addition, by moving a copy or subset of the data to lIle local 
system, appIlcaIIons can be developed and tested without further 
dependence or Impact on remote system response 1Ime. 

Data Transfer Services • Side Effects 

Transferring a copy of 1he data to another file system creates 
multiple copies of the cIa1a. The remote data may be updated so 
frequenlly that It Is not feasible to keep a local copy of the data 
current enough to be useful. Also, security restrictions at your site 
may prohibit multiple COpies of the data. In this case, consider 
compute selVlces If the amount of data Involved Is large. If the 
amount of data Is smau to medium, RLS aDow the processing to 
take place on the local system and the data to come from a 
remote source as the execution requests It. 

If 1IIe volume of lIle data 1IIat would need to be moved Is too large, 
then data transfer services alone are not sutIIcIenl to meet your 
needs. The Increased netwoI\( traffic as weD as the lime It would 
take to transfer the data may be unacceptable for your 
application. This scenario needs the funcllonallty of compute 
selVlces to either move all of the processing to lIle remote system 
to execute agalnst the remote data source or a combination of 
compute services and data transfer services. Reter to the section 
below, 'Combining compute SelVlces and D<iIll Transfer 
Services,' for more information. 

Data transfer selVlCes ara less transparent. Transferring the data 



is an explicit step that must be done priOr to initialing any local 
processing. if the volume of data to be accassad Is not large and 
your application requires more 1ransparent access. RLS are a 
baUer solution. 

Remota Ubrary Services 

WIth the addHion of RLS, the SAS System now provides a 
comprehensive sat of tools for implemenllng a distributed 
application with the greatest lIaxiblOty and afIIcIency. RLS provide 
acceas to remota data as If they ware In a local Ilbrary. Rgure 3 
lUustratas the concept of RLS. 

RgUfe 3 Remote Ubrary Services 

1. The processing takes place in the iocal session, which Is 
unaware that It Is accessing remote data versus local data. 

2. The IocaJ session passes record requests to the remote 
session. 

3. Records are retumed from the remote session to the 
processing program of the IocaJ session. 

4. This c:ycIe continues unlll the processing Is complete. 

Remota Ubrary ServIces • Advantages 

RLS enable you to access remote data In a mullklsar 
envtronment through the usa of a multl-user server. This gives a 
big boost to produCllvlty by allowing muHlple users to 
simultaneously access and update the same data source while 
guaranteeing the Integrtty of the data. 

Now It Is also possible to perform updates to date In external 
databases. RLS enable a single user accasstng data stored In an 
external database to perform updates to that data through the use 
of the slngle-user server. This permits updates of remota 
database data as a result of local processing. 

If you need to maintain a single copy of the dete on the remote 
machine and keep the processing on the local system, then you 
need RLS. This Is the supartor choice If the amount of data 
needed by the local processing Is small, the remote data are very 
frequen1ly updated, or your data center rules prohibit multiple 
copies of data. 

RLS also provide more transparent data access. This eliminates 
an explicit step of coding an upload or downtoad of the data 
before processing. It also permits the GUI of an application to 
reside on the local system while the data remain In the remota 
environment (for example, a local FSEOIT of a remote data set). 
And, It allows applications to be built that provide seemingly 
Identical access to local and remote data without requiring any 
knowledge on the part of the endusar as to where the data reside. 
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Remota Ubrary ServIces • Side Effects 

Accesstng data through RLS Is not efficient for large amounts 01 
data. The data must stili move from the remote machine to the 
local machine, but the data are not Written to the local disk. If the 
local processing Is against large amounts of data. It Is usually 
baUer to use compute services to move the processing to the 
remote system rather than transfer all of the data. 

SlmUarIy, RLS are not efllclent for multiple passes of the data. If 
the proceduraS being run make multiple passes of the data or the 
an1Ire procedure must be run more !han once against the data, It 
would be batter to 1ransfer a copy of the data 10 the local machine. 
Then you would Incur the network traffic cost once rather than 
paying the cost on each pass of the data. 

Response Ume may be degraded by aocsssIng remote data that 
are being simultaneously updated by other users. If this Impact 
cannot be toIemtad, you may need 10 transfer a copy of the data 
to the local system and remove the OVe data from your 
appllcallon. 

C8rafu1 thought must be given to the following: the amount 01 data 
that will be acceasad by your appllcaUon, whether you need 
mullklser or slngle-user data access, whether your appllcallon 
will be making multiple passes of the data, and the rasuIIIng effect 
on your network load. AnalyzIng these Clltarla will help you 
detarmlne when to utilize RLS and when to utlDze data transfer or 
compute services. 

COMBINING COMPUTE SERVICES AND DATA TRANSFER 
SERVICES 

Several 01 the scenarios described above suggested a 
combination of compute services and data transfer services as 
the optimal choice for portfons of a distributed appltca1lon. The 
combination of 1hesa services provides 1I8mendous flexibility and 
efllclency to any distributed appllCallon. 

Your appllcallon will benefit from combining these services If you 
need Informallon from data !hat are stored on a remote system 
and you do not want 10 move a copy of the data to the local 
system. Reasons for not moving a copy of the data could Include 
the following: the amount of da1a Is too large, the data are 
fTequen1ly updated, or you want 10 avoid data duplication. 
Regardless of the motivation for reducing the amount of data that 
Is transferred, IncorporeUng compute services will achieve your 
goal. Compute services enable you 10 fonnat and praprocass data 
Into a subsatted or summartzed form on the remote system prior 
10 transferring the subsequent smaller amount of data 10 the local 
platform. This balances the use of CPU cycles between the local 
and remota systems and minimizes the amount of data 
contJ1butlng to network traffic. 

REMOTE UBRARY SERVICES IN DETAIL 

RLS Is made up of a f8ITIOte engJf16 that executes In the local or 
client session and a server that executes In the remote or server 
session. This allows SAS procedures and data steps that executa 
In the IocaJ session 10 access SAS data sets In a remote data 
Ilbrary just like they would In a local library. Figures 4 and 5 show 
the difference between !he Implementation of a UBNAME 
statement that accesses a local SAS data library and a UBNAME 
statement that accesses a remota SAS da1a library. 



FIgure 4 LJBNAMIl Statement for Local Data Ubnuy 

,. A UBNAME statement Is submitted to the local SAS session 
specifying a Ilbrat and a local SAS data IlbralY. 

2. Date requests are passed to the default (or specfflBd) 110 
engine. 

3. 111e 110 engine obtains the results of the data requests from a 
local SAS data library 

Now campara this to a UBNAME statement that accassas a 
remote SAS data Ilbnuy. 

FIgure 5 LJBNAME Statement for Remote Data LIbtaty 

,. A UBNAME statement Is submitted to the local SAS sesslon 
specifying a Ilbrat, a remota SAS data library, and a SERVER: 
option. 

2. 111e SERVER= option tells SAS to pass data requests to the 
remote engine. 

3. 111e remote engine sands data requests to the server. 111e 
server Is Iden1lfled by the value of the SERVER- option on the 
UBNAME statement. 111e server Is probably running In a SAS 
session on a remota machine. but this Is not a raqulrement. 

4. 111e server then admlnlstera the requests to SAS files on 
behalf of the locaVcllent SAS session. 111ese requests are 
serviced by the default (or specHlBd) 110 engine. 

5. 111e 110 engine obtalns the rasuIts of the data requests from 
the remote SAS data IIbraJY and the results are returned 
through the remote engine. 

111e SAS System provides two types of servers: a slngla-user 
server and a multi-user server. 
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11Ie SlngJe.Uaer Server 

111e slngla-user server executes in a remote SASICONNECT 
session. 1111s server Is controlled by and dedicated to the local 
user of a SASICONNECT conversation and provides that user 
with transparent access to remote SAS data libraries. Because 
this type of server Is dBdlcated to a single user, It can be used to 
upc:late data stored In external DBMS's. 

In onler to use a slngla-user server, you must be signed on to the 
platform whera the remote data reside. You then locally submit a 
UBNAME statement to specify a remote SAS data IIbnuy, giving 
the ramote session id as the value of the SERVER= option, as 
shown In the following example: 

srGNON <rsessid>; 

LIBNAME <libref> <REMOTE> <'SAS-data-library'> 
SERVER=<rsessid> <engine/host-options>, 

(Note: If you have a multl-user sarver running on the remote 
machlne, you do not nead to sign on In ordar to access a library 
through this server. In fact, you would not want to Incur the 
overhead of signing on If you only nead to access the muHl-user 
server In the ramote envtronment.) 

111e slngla-user sarver Is InItIalIzacl In the speclfled remote SAS 
session upon execution of a UBNAME statement with a valid 
remote session Id as the value of the SERVER= option. 111e 
access method specified to establish the SASICONNECT 
conversation through SIGNON Is also used for communicating 
with the slngla-user sarver. 

In the following example, a SIGNON Is exacuted to a remote 
UNIX node named ramROde. 111en, a UBNAME statement 
pointing to a dlrectory on remROde Is submltted with the remote 
session Id ot ramnoda specified as the SERVER= value. 1111s 
rasuIls In the InlIIstIon ot a slngla-usar server on ramnode and the 
IIbret 'a' being daflned to this server running on ramnode. 

options comamid=tcp; 
filename rlink 'tcpunix.scr'; 
signon remnode; 

libname a '/usr/local/prod' server=remnode; 
proc datasets lib=a; 
quit; 

111e IIbraf 'a' can then be used In subsequent local execution to 
access data In the remote Ilbra/Y wlthout ftrst moving a physical 
c:opy of the data to the local sasslon. Note that the data must still 
move through the netwolk to the local session In order to be 
procassed. However, !he data are not written to disk to produce a 
local copy of the data. 

111e MultloUser server 

A rnuItI-user server Is initiated by a sBlVer adn:Ilnlstrator and left 
running to sarvlce data requests from multiple USBIS. 1111s type of 
server provides concurrent update access to ramote SAS data 
libraries and manages that access to ensure the integrity of the 
data. 



In Older to access a remote library through a multl-user server, 
you submit a UBNAME statement that specHles the remote 
server nanr6 for the SERVER= option as In the following example: 

. 

opcions comamid=tcp; 
libname remlib 'sasdemo. edu. screens' 

server=serverl; 

Using WHERE Statements 

When using RLS, one way to reduce the amount of data that 
needs to move through the networK to local processing Is to use 
WHERE statement processing on the local procedures and/or 
date steps. Whether you are accessing a single-user server or a 
multl-user server, the WHERE statement Is passed to the server's 
exscu1Ion and evalUated on the remote side so that only those 
data meeting the selection crtterta are moved across the networK 
to the local session. It the date that you are accessing are stored 
In an extemal database, the WHERE statement Is passed to the 
database and evaluated If possible. If the data base cannot 
complete the evaluation, the server completes the evaluation 
before returning any of the data to the remote engine In the local 
session. 

Accessing External DBMS Date 

RLS via the slngle-user server provide update access to data 
stored In extemal databases. The SASlACCESS. engines as well 
as the SQL engine all recognize the slngle-user server as one 
user and therefore enable update mode for extemal databasa 
sources. However, these same engines prohibit update access to 
axtemaI databases when using RLS with a multl-usersarver. 
Updating Is prohibited because It would be Impossible for either a 
multl-usar sarver or a data base product to detect conflicting 
requests from multiple usars and therefore Impossible to 
guarantee date Integrtty and securtty or to provide audit trails. 

USing SAS Data Views 

You can also use RLS with $AS data views. $AS data views 
InClude $AS/ACCESS views, DATA step views, and PAoe SQL 
views. A view Is a $AS data sat that descrtbes other data. It Is 
processed as a data sat by an engine that reads the undertylng 
data and uses the descrtption to retum the data In the requested 
fonn. this process Is called view Interpretation. 

When the library that contalns the view Is accessed through a 
sarver, the view Is interpreted In the server session by default. 
ThIs means that the engtne Is loaded and called by the sarver to 
read and transfonn the undetlylng data and a minimum of data Is 
moved through the network. The local processing Is unaware that 
a view Is Involved. 

If the view Is a PROe SQL view or If the local and remote 
machlne arohItectures are the same, you can cause the view to 
be Interpreted In the local session. this Is done by specifying 
RMTVIEW=NO on the UBNAME statement used to define the 
remote library. If the architectures are not the same, 
SASIACCESS views and DATA step views can only be 
Interpreted In the remote session. 

Interpreting a view as data can produce significant processing 
demands. When a view Is Interpreted locally, that frequenUy 
means that a lot of data has to flow to the local session. this 
removes processing demands from the server session and may 
be desirable in order to Increase server response time. In the 
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case of a slng1e-uaer server, the sarver Is dedicated to you so 
tunlng server response time Is not an Issue. In the case of a 
multl-user sarver. however, you often must balance networK load 
with sarver responsa • 

Security Conslderatlona 

When using RLS to access a slngle-user sarver you do not face 
any additional securtty exposure. You must sign on to establish a 
connection to the remote environment before lsaulng a UBNAME 
to dellne a remote library. Because the SlGNON command 
requires a valid usertd and password to galn access to the remote 
environment and esIabIlsh the connection, you are provided the 
same level of security that you would have by locally logging on to 
the same system. You also have the ability to restrtct access to 
members of $AS data Ilbrartes, Including $AS data filea, SOL 
views, SASlACOESS views. and data step views, by assigning 
passwords to them. You can assign passwords to all member 
types except catalogs. Once the password Is assigned for a 
certain level of protection, you must spectfy the password to 
perfonn any operation that level of Protection prevents. You can 
specify three levels of protection: read, wrtte, and alter. Also, 
RAOF or any other securtty features Inherent In the target system 
stili apply to RLS. Therefore, whether you are accessing a remote 
database. remote $AS data sets, or remote views, you have the 
same tevet of securtty with a slngte-user server that you would 
with local access to these data sources. 

When using RLS to access a multl-user server that Is running on 
any operating system other than MVS or eMS, you are more 
vulnerable accessing your data because you do not go through 
any login process to validate yourself to the remote system. 
However, there are methods for restrtctlng access not only to a 
server but also to the data that are available to a server. 

You have the abBlty to run secured multl-user sarvers on both 
MVS and OMS because both the APPO and TOPIIP access 
methods have the capability to run secured on these operating 
systems. MuItI-user servers In these environments run secured by 
default. this requlres any user tJying to access the sarver through 
a U8NAME statement to specify a valid userld/password 
combination for the remote system. If the specffied 
userldlpessword Is valid for the remote MVS or OMS system, you 
are effactlvely "logged In' and can now access the server. 

If your multl-user server Is ruMlng on an operating syS1em other 
than MVS or CMS, there are several securily measures that can 
be Implemented. (The following measures can also be used with 
servers on MVS and OMS to provide securtty In addition to the 
secured access methods.) You can limit access to a server by 
specifying a user access password (UAPW) durtng sarver 
Initialization. ThIs requires the user to speclfy the password on the 
UBNAME statement used to establish communication to the 
sarver. You can also limit the data that are available to the server 
with the NOALLOC option durtng sarver Initialization. The 
NOAU.OC option prevents users from defining Ilbrartea to the 
sarver and restrtcts users to accessing onty those libraries defined 
by the server admlnlstrator. Finally, of the data available to the 
server, you can limit the type of access to that data by specifying 
passwords for the Individual files. as descrtbed above. 

Tuning GuldeRn .. 

The first rule of thumb Is to run your application with an of the 
default settings and detennlne If there are perfonnance problems. 
this will also provide a baseline for comparlsan If you determine 
that you need to rune the environment. 

It Is possible to tune the number of observa1lons that are 
trensmltted in each exchange with a server. this Is called 



muJtl.obsarvatlon buffBllng (MOBbIng). By default. the salYer 
does MOBbing when a ftIe has bean opened with an access 
pattem and mode of output or saquan1lal Input The following 
paragraphs use the term 'open mode' to indicate ilia way that a 
particular file Is opened: Input. output, or update. The term 
'access pattam' Is used to Indicate the way that a particular file Is 
baing accessed: sequential. random. BY -group rewind, or 
two-pass sequential. 

The TOBSNO= data sat option spaeHles the number of 
obselVations to be transmlttad In each multl-obsarvatlon 
exchange with a SAS sarver. However. the ability and/or daslre 
for the sarver to do MOBbing Is dependent on the open mode and 
access patlem for the file baing requested: 

If the open mode Is anything other than UPDATE and TOBSNO Is 
sat. then ilia spacifIad number of observations will be transmlltad 
In each exchange with the sarver. It should be pointed out that If 
the salYer Is a multl-usar sarver and the access pattam Is 
non-saquantlal. tor example with FSBROWSE. It Is not advIsad to 
usa MOBbing because the data soun:a may have bean updatac:l 
by the time you scroll fo the subsequent observations from the 
buffer. Also. things like FSBROWSE arB generally driven by 
human Interaction and do not suffer the performance exposures 
that a programmatically driven procedure woulcl suffer. However. 
If your sarver Is a slngle-user sarver. all data access will be limited 
to one usar and probably more sequential so It may be more 
benefldal to usa the TOBSNO option. 

If this option Is not specHled. Its value Is calculated based on the 
observation length and the size of the sarver's transmission 
buffers. A sarver's default transmission buffer siZe Is 32K. If the 
sarver Is a multl-usar sarver. the transmission buffer size Is set 
with ilia TBUFSIZE= option on the PROC SERVER statement. Be 
sure to remember that modifying the TBUFSIZE= option wli affect 
au users of the sarver. If ilia sarver Is a slngle-user sarver. the 
default buffer size Is used and c:annot be attared. Once the value 
has bean caIcuIatad the lessar of the following three numbers will 
be used to determine how many obsaIYatIons to sand In one 
exchange with the salYer: 100 obselYatlons, 213 of the data sat. or 
the calculated value. 

If a me Is opened In UPDATE mode. only one observation will be 
raturned per exchange with the sarver. This Is becausa there may 
be mulUple people updating the data soun:a (If the sarvar Is a 
mUltl-usar sarver) and since only one observation can be locked 
at a time. there wouIcI be no way to guarantee data Integrity If an 
obsalYatlon ware sant untockacI In a MOB to mora than one user. 
So with somalhlng like FSEDIT, there Is no way to fOn:a 
MOBbing. This also applies to a slngle-user sarver. 

The TOBSNO= option Is valid only for data sats opened for Input 
or output and accessed through a sarver vla the REMOTE engine. 
If thle option Is specHled for a data sat opened for update or 
accessed via another engine. It Is Ignored. PROC COPY and the 
DATA slap SET statement (without POINT. or KEY-) typically 
use sequential access. PROC FSEDIT and PROC FSBROWSE 
typically use non-sequantlal access. 

It Is also possible to tune the buffar size that Is used for 
transmitting data during remote compute services and data 
transfer services by specifying the TBUFSIZE= option on the 
SlGNON statement. The TBUFSIZE= option can only be specified 
with program-to-program communlcattons access methods. such 
as APPC. DECrlet. NETBIOS and TCP/IP. The packet sizes of 
termlnal·based access malhods arB limited by the screen size and 
cannot be overridden. 
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Res1rIctIons of Remote LIbrary ServIces 

There arB some restrictions on what RLS can provide and how 
thasa servk:as arB provlcled. Most of lhasa restllctlons exist when 
the IocaIIuser seaston and remote/sarvar session are running on 
machines that have differing Intemal representations of data. and 
the remote library access crosses machine architectures. The 
following paragraphs detail the currant limits and give a1temate 
solutions when possible. 

The paer-to-paer access methods are the only access methods 
with ilia ability to support RLS. Thay Include: 

-APPC 

-DECrIet 

- NETBIOS 

-TCP 

RLS support for the terminal-based access methods such as 
ASVNC. HLLAPI. and TELNET Is not planned. If you must use an 
access malhod that Is not supported. you should use compute 
salVices or data transfer sarvlces to Implement your application. 

CUrrently. with respect to RLS. access to data In . remote SAS data 
libraries Is limited to SAS data sets when the local system and the 
remote system have different data representations. These data 
sets Include PROC SQL vlewa. which can be Interpreted in alther 
ilia local or remote session. and SASfACCESS and DATA slap 
vlews. which can only be Interpretac:l In the remota session. 
Therefore. If your local appUcatlon requires remote SAS catalogs 
or utluty files. you must use compute services or data transfer 
selVlces to Implement your application. We hope to enable remote 
Ubrary access for SAS catatogs In a fUture verston of the system. 

Character variables arB assumed to contain printable character 
data and numeric variables arB assumed to contain numeric data 
In floating point format Storing binary data In character variables 
or any other unusual use of varIabIas must be avoIcIed when 
accessing data sets across machine architectures. Character 
conversion Is performed on charactar variables and num8llc 
conversion is performed on numeric variables. Any unusual data 
will produce unpredictable results from the translallon process. 

EspactaIIy with numeric variables. transiatlon from one 
representation to another may alter the value of ilia variable. A 
common type of alteration Is loss of precision. This occurs when 
the soun:a representation has mare bits of mantissa than tna 
target representatton. No warning Is produced due to loss of 
precision during translation. Another type of value d1stor11on Is 
loss of magnitude. ThIs occurs when the SOUR:e representation 
has a greater exponent range than the target representa!lon, and 
a value with a magnitude lying In the excess range of the soun:a 
reprasantatIon Is converted. A warning Is produced when this type 
of alteration occurs. 

SAS data sets, typically on IBM mainframe machines. that may be 
accessed cross-an:hItectre shoulcl not Include two-byte numeric 
variables. Due to their underlying floating point reprasentallon 
scheme. most hosts that SAS supports have a minimum numeric 
variable length of three. A data sat containing a length two 
variable cannot be accassad with RLS from such a host You 
shOUld use compute services or data transfer services in order to 
access a data set with two-byte numeric variables. 



If you want your local SAS session 10 access both a multl-user 
server and a Slngle-user server, ChOoSe a name for your remote 
SASICONNECT session that Is different from the name of the 
mulU-user server you Intend to access. Each time a UBNAME Is 
submltled, the SERVER= value Is first checked to see if It 
matches any culT8l1tly signed on remote sesSIon Ids. if there are 
no remote sessions that match the value of the SERVER= option, 
It Is assumed 10 be a UBNAME to a multl-user server. Therefore, 
slngle-user and mult\-user servers must have unique names. If the 
names are the same, the singJe-user server win always ovenfde 
the use of a mult\-user server. 

A CASE STUDY· STAR AUTOS DEMO 

A prototype has been developed of the systems that would be 
needed to oonduct business In a car rental agency. The 
hypothetical car rental agency, Star Autos, Is a franchised 
business. The Headquarters for the franchisor, Star Autos, Inc., 
are In Chleago, IL Star Autos, Inc. provides vehicle pun:Ilaslng, 
marketing, and computer services to franchisees throughout the 
country. The franchisee owns and malntalns cars and local 
offlces. purchasing the franchise name end services from Star 
Autos, Inc. Both the Headquarters end each of the franchise 
offlces have data and distributed applICations that must be 
Implemented and Integrated In order to meet their business goals. 

Data end Application Requirements of Headquarters OffIce 

Among the application systems provided by the Headquarters are 
a central reservation database, a corporate reporting system, and 
a dlslllbution system for distributing reservattons and reports to 
each of the franchise offlces on a nlgll1ly basis. 

The reservation database contalns reservations for all of the 
franchise offlces. It Is simultaneously updated by multiple travel 
agents as they add new reservations. It can also be 
asynchronously accessed by each of the franchise ofIIces for 
transacIIon type requests for a speclllc reservation as well as for 
adding a new reservaUon being made at the franchise counter. 
The Headquarters' reservation database is also utilized by the 
franchise offlces for ad hoc report generation based on total 
reservattons end also rental type. 

The corporate reporting system generates production reports In 
order to compare the performance of the franchise offlces. These 
reports give information on predicted revenue based on the 
number of reservations, total reservations, and on rental types 
that are currently reserved. The reports generated by this systarn 
are stored In external text Illes. 

The distribution system Implements an automated method for 
sending pertinent reservations as well as selected reports 10 each 
franchise offlce on a nightly beSIs when system load Is light and 
rates are lower. The reservations for each franchise location are 
copied to the local offlce each night so that each offlce will have a 
current copy of Its reservations at the beginning ot the next day's 
business. Each franchise maintains a data sat that specIIIes a sat 
of reports that the franchise Is Interested In receMng. Part of the 
dlstrIbution system Is to query this data set and distribute only the 
requested reports to each Individual franchise. 

Data end Application Requirements of Franchise Offices 

several functions have been distributed to the local franchise 
offices in order to ease the system load on the mainframe at 

32 

Headquarters and to Improve response time for the customer by 
locating the data at the point where It Is used • at each franchise . 
offlce coumar. The systems that are In place at the Individual 
franchises Include a contracts system as well as a reporting 
system. 

The contracts system Includes a reservation database and a 
contrsct database that exist on the workstation at the franchise 
1:OUn1er. When a customer needs to check out a car, the local 
reservation database Is queJted for the customer's reservation. If It 
18 found In the IocaJ database, the Intorma1Ion Is completed and 
the record Is stored In the contract database. If the reservation Is 
not found In the IocaJ data base, a query Is made to the 
Headquarters' master reservation database and, if found, the 
Intonnation Is entered and the record Is stored In the contract 
database. If no reservation exists. a blank entry screen Is 
presented, the IntonnatlOn Is completed, and the record Is stored 
In the contract database. In addition, 11 the customer wishes to 
retum the rental car In a city other than the origin of rental, the 
contracts system transfers the completed contract to'the 
destination city so that the Information Is available when the 
customer returns the car to the final destination. 

The reporting system InCludes methods for accessing production 
reports that are produced on a regular basis by the Headquarters 
offlce as well as a methOd for generating ad hoc reports which 
require company-wlde data maintained on tile Headquarters' 
mainframe. Each flanchlse maintains a control data set that 
contaJns, among other things, the specific production reports that 
are Important fo that office. The reporting system first checks for 
the existence of a requested production report. If the previous 
night's run was successtul, the report wiD be on the lOcal system, 
and It will be displayed. If the report Is not found, processing will 
be Invoked on the mainframe to generate tile report. the report will 
be moved to the IocaJ workstation, end then displayed. The ad 
hOC portion of the reporting system produces graphic output to 
compare the perfonnance of this franchise to that of the other 
franchises within the company with respect fo reservations as well 
as rental types. The graphs must be displayed lOcally but must be 
run against the master reservation database beCauSe It Is the only 
source of information on au of tile franchise offices. 

Analyala of the DlatrtbUted Application implementation 

The applications Just described were Implemented In a two-phase 
process. In the IIrst phase, the Implementation was done using 
compute services and data transfer services. The second phase 
made use of RLS Where approprtate. The followtng sections focus 
on several small pieces of the dlstrtbuted applICatIon and discuss 
how they were Implemented with compute servtces and/or data 
transfer services, and why each piece was or was not converted 
to make use of RLS In the second phase of 1I1e Implementation. 

• The Best Solu1lon • Remote Ubrary ServICes 

First, we'll take a lOOk at 1I1e ccmlract system running at the local 
franchise offlce. SpecfIIcaIIy, we'U look at the situation of a 
reservation not found In the local reservation database and the 
process of querying 1I1e Headquarters' master reservation 
database and finding the reservation there. 

The foUowing fragment contains SeL program stalemenfS that 
were coded In the IIrst phase of the Implementation In order to 
extract a single reservation from the master reservation database. 



submit continue: 
rsUbmit &rsessid; 
/* define remote shared library to */ 
/" remote SAS session */ 
options comamid=xrnsl 
libname master "sascgg.sugi18.1ibrary" 

server-mvs.c02xhsrv: 
/" transfer only requested reservation "/ 
/* to local temp ds */ 
proc download data=master.reserv 

out=finlcall status=no; 
where resnum=' 'resnwn I; run; 

endrsUbmit; 
proc append base=s18.reserv data-finlcall; 
run; 
endsUbmit; 

/ .. open local reservation database */ 
wherecls = *resnum- R I I R'R I I resnum I I .'R; 
dsid = open("s18.reserv"); 
call set (dsid) ; 
rc = where(dsid, wherecls); 
rc = fetchobs(dsid, 1); 

Data transfer services are used In this Implementation via the 
PROe DOWNLOAD statement. The DOWNLOAD procedure, In 
this case, makes use of a WHERE statement to copy only the 
requested reservation to the locai workstatlon whe~ It is then 
appended to the local reservation data base. The record is copied 
to the local system because It needs to be displayed In a local 
data elllly windoW and then saved Into the local contract 
databasa WHERE processing Is used to minimize the. amount of 
data being transfelTlCl through the networ1< and to provide the 
optimal response time to the customer waiting at the counter. 
compute services could not address the needs of this pert at the 
application because the remote data needs to be displayed and 
edited by the local GUI. Therefore. the processtng must remain on 
the local system. 

Now. let's _Ina this Implementation with respect to RLS. 
The following SCL fragment represents the second 
Implementation at this piece at the application. which takes 
advantage of RLS. 

/ .. define remote shared library to local */ 
/ .. SAS session */ 
libname master "sascgg.sugil8.library" 

server=mvs.c02xhsrv; 

, .. build and apply where clause to speed *1 
, .. up retrieval "I 
wherecls = Rre~· I I .,. I I resnum I I R'.; 
, .. open remote Headquarters database *1 
dsid = openCRmaster.reserv·, 'u'); 
call set (dsid) , 
rc = where(dsid, wherecls); 
rc = fetchob$(dsid, 1); 

In this Implementation, a UBNAME statement Is Issued In the 
locai SAS session to define the remote IIbra!y containing the 
Headquarters' reservation dafabase. Note that the remote IIbra!y 
Is being accessed through a SAS/SHARE seIVer. The reservation 
is then moved to the locai seSSIon (bill not written to disk) when 
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the SCL FETCHOBS function Is executed. Note the WHERE and 
FETCHOBS funcUon calls after the OPEN of the master 
raservaHon database. 

The use at these funcUons Is very Important because It positions 
the remote file on the desired record. If a LOCATEC funcUon were 
used In place at the WHERE and FETCHOBS funcUons. each 
reservation WOUld have to be transferred to the local session and 
compared against the speclfted reservation number during the 
BX8CUIIon of the LOCATEC funcUon. until a match was found. 
This would result In very poor parfonnance and a misuse of RLS. 
This mustrates why It Is Important to remember that the data must 
sUI! move through the network with RLS and that the capability 
should only be used on small to medium amounts at data. It Is 
prefelable to use RLS In this case lather then data transfer 
services because we are moving a small amount of data. and It 
can be locally edited and saved Into the local contract database 
as needed. 

• The Best SOlution • Data Transfer Services 

The next pert of the application to be examined Is the distribution 
of selected reservations from the master reservation database to 
each of the Iocai franchise offices. The Implementation Involves 
the mainframe InlUaHng a conversation with each of the franchise 
WOIkstatlons and moving selected reservations to each 
wor1<staUOn. 

The following program enables dIstrtbutIon of reservaUons to a 
franchise office by using a WHERE statement to select the 
desired reservations. The actual appOcaHon was Implemented 
using the macro facility and a control data set to provide remote 
session Ids for each franChise. The macro made It very easy to 
dIstr1bute reservations to any number of franchises as well as to 
add or delete franchises as needed. This example represents one 
iteration of the macro. 

/ .. _----------------------------------*' '* Name: DISTRSV.PROGlU\K *' 
'* */ 
/* Distributes the reservations data "/ 
/* set to the franchise offices. */ 

'*-----------------------------------*' 
!NIT: 

submit continue; 
signan atlanca; 

rsubnit, 
libname mres "d: \counter"; 
libname backup "d: \counter\backup", 

'* upload all reservations for a 
1* particular location 
rsubmit; 

proc upload data=hq.reserv 
out=update status=no; 

where origin="Atlanta"; 
run, 

1* sort uploaded ds for merge */ 
proc sort data=update, 

by resnum, 
run, 

"/ 
*; 



1* backup exiseing daea set *1 
proc copy in=mres out=backup, 

selecc reserv; 
rWl: 

1* merge new & existing data sets *1 
data mres.reserv; 

update mres.reserv update: 
by resnum; 

rWl; 

endrsul:mi t ; 

1* signoff from franchise *1 
signaff; 
endsu.bmit; 

In the ftrst phase of the Implementation, moving a copy of each 
office's reseM.tlons to that office is cIeatIy a better choice than 
maintaining the single centralized copy on the mainframe and 
requiring the franchises to access 1hIs copy of the data either 
through terminal emulation or by transferring single reservations 
many times 1hroughout 1he day. The goals 01 reducing 1he 
malnflame wol1<load and Improving CUSIOmar response lime, the 
need to manipulate the rasarvaIIon data In a IocaJ GUI, and the 
probablllly of lillie or no change to a rasalValion once II has bean 
entered all support creating a full copy of each offtce's 
reservations on the local workstatlon. 

When considering RLa for this part of the application you need to 
consider the goals of offtoadlng work from the mainframe, and 
how often and how much data access Is lnvolvacl. Each franchise 
Is expected to frequently quelY and update rasarva1Ion ,data 
1hroughout the day. When you multiply this by the number of 
tranchlsa offtces, the network overhead of RLS causes an 
unacceptable response lime tor the CUSIOmar waiting to check out 
a car. Also, if the connac1lon to the malnflame ware temporarily 
loSt, the franchise oountar operallons would be crippled. Claarty, II 
is sliD desirable to employ data transfer services to create loCal 
copies 01 the 11!S8IVa1lons designated for each office. 

• The Best Solution· Compute Services 

The next area to be considered Is the ad hoc reporting part 01 the 
. • / loCal franchise reporting system. The ad hoc reports require 

graphic output to highlight the performance 01 a specific offtce with 
respect to the rest of the franchise offtces. 

This sample segment 01 set. code moves all of the processing, 
the PROe SORT and PROe SUMMARY praprocasslng, and the 
ac:tuaI graph generation to the remote mainframe for execution by 
the faster hllldware and against the remota data. The graphic 
output is then displayed on the lOcal workstation. 

su.bmit continue; 
rsubmit &rsessid; 

proc sort data-maseer.reserv 
out=tmp: by origin; run; 
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proc summary data=tmp vardef=n 
noprint; by origin; 

output out=tmp2; run; 

title 'Total Reservations': 
patternl value:solid color=green: 

goptions dev=9rlink ftitle=centx 
ftext=simplex htitle=3, 

proc gchart data=tmp2; 
block origin Isumvar=_fr~ 
noheading; 
label origin='DD'x; 

rWl; 

quit; 
endrsubmit; 
endsubmit; 

The InlUallmpiementation 01 this portion 01 the appllcatfon fuDy 
exploits compute seJVtcas. The only database containing 
Information on an of the franchise offtces resides on the 
Headquarters' mainframe. The mainframe can also provide the 
oompuIIng power necassaJY to process the large amount of data 
needed to produce the graphs. However, we want the graphs to 
be displayed on the local workstation and poSsIbly saved for later 
rafarance. Compute servlcas are the logical choice over data 
transfer services because the amount of data needed to generate 
the graphs is too ,large to be transferred and you do not need or 
want a oopy of the entire reservation database on the IocaJ 
system. 

Even for phase two 01 the ImpiemenlaUon, when we conslder the 
usefulness 01 RLS for this portion of the application, compute 
servlcas sliD have a clear adVantage. The lalge amount of data 
Involved is an obvious lndIcaIIon that RLS are not the right choice. 
Therefore, compute selVlces give the maxtmum beneftt to thls 
segment 01 the appllcallon. 

• The Best Solution· Data Transfer S8IVIces Combined with 
Remote UblBlY Servlcas 

The final portion 01 the appllca1lon that wHl be discussed Is the 
distribution 01 production reports from HeadqUarters to each of the 
franchise offtces basad on the information contained In the control 
data set maintained by each of the franchise offtces. The 
ImplementaUon Involves the mainframe Initialing a conversation 
with each 0I1I1e franchise workstations and transferring a set of 
reports to the franchise basad on selection criteria. 

The following program distributes reports to a franchise offtce. 
This Is ac:compIlshed by reading a Headquarters' data sat that 
provides the network location 01 a franchise, querying thet ofllce's 
control data sat, and generating a text file with the statements 
necassaJY to transfer the requested reports. The actual 
application was Implemented using the macro facility and a 
control data sat to provide remota session Ids for each franchlse. 
The macro made II very easy to dlsIrtbuta reports to any number 
01 fnlnchlses as well as to add or delate franchises as needed. 
Thls example represents ona Herallon of the macro. 



, .' 

1*----------------------------------*1 1* */ 
/* Name: DISTRPT.PROGRAM */ 
1* */ 
/ * 'l'his program runs on the HQ * / 
1* machine and distributes reports */ 
/* to the franchise offices. */ 
1* */ 

/*----------------------------------*/ 
!NIT: 

sul:mti. t continue, 
signon atlanta, 

x 'alloc fiCxferrpt) 
daC'sascgg.suqi18.xferrpt') shr'; 

rsul:lmit, 
filename xferjob 'xfer;ob.sas' , 
l1bcame rpt "d:counterreports' , 
filename frptlib 'd:counterreportsprod'; 

data ..,.null_; 
set rpt.preport end=finish; 
file xferjob; 

if -'L = 1 then 
put arsul::m.it:·; 

/* only transfer desired reports *1 
if (copy = 'Y' J then do; 

put 'proc upload 
infile='sascgg.sugi18.-name·'·; 

put 'outfile=franch(' name 'J 
status=no:run;W; 

end; 
if finish tben 

put • endrsubmi t; • ; 
run; 

/* download file to 'include at HQ */ 
proc download infile=xferjob 

outfile=xferrpt status-no; 
run; 

endrsullmi t: 

/* upload desired reports */ 
%include xferrpt: 

signeff; 
enCIsul:mti. t; 

ThIs program uses a combination of compute servtces and data 
transfer services. The DATA step to detennlne the reports 1hat are 
baing requested and to generate the PROC UPLOAD SIatemBntS 
to transfer the reports Is executed on the franchise systam. This 
execu1Ion belongs on the fram::IlIse system. That Is where the 
control data set used tor report seIecIIon Is maintained by each 
fnIncI1Ise, and there Is no need to move these data sem to the 
malnfnIme system. The statamenls to transfer the reports are 
wrtttan to a text file which Is then downloaded to the mainframe, 
Invoked, and the appropriate reports are then dIsIIIbutad to the 
franchise otflca. 

While 1I1e above implementation accomplishes 1I1e desired task, 
RLS offer a simpler, more efficient solution. ConsIder the control 
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data set on the IocaJ franchise worlcstatlon. The amount of 
Infonnallon needed by Haadquanars from 1I11s data set Is small • 
the value of one variable tor no mora than a dozen r&eortls. 
Headquarters does not need a physical copy of 1I1e data sat. but 
only some Informallon to be used In subsaquarri processing. Also, 
the subsequarri processing • creating a file with the statemenls tor 
actually moving the reports to 1I1e franchlse • Is much better 
appropriated to the mainframe to avoid having to transfer this 1IIe 
back to the mainframe tor exec:utJon. For all of these reasons, 
RLS are uIIIIzad In 1I1e second Implemen1atlon of this segment of 
the appIlca1Ion, shown below. 

1*----------------------------------*/ 1* Name: DISTRPT.PROGRAM *1 
*1 

/* 'l'his program distributes reports *1 
/* to the franchise offices a,y */ 
/* making use of RLS. */ 

1*----------------------------------*' 
INIT: 

sul:lmit continue; 
signen atlanta; 

x 'alloc fiCxferrptJ 
daC'sascgg.sugilS.xferrpt') sbr'; 

rsul::mit; 
filename frptl1b 'd:counte=eportsprod', 

endrsullmi t : 
libname rpt "d:counterreports' 

server:atlanta; 
data ..,.null_; 

set rpt.preport end=finisb; 
file xferrpt; 
if ....n.. = 1 then 

put -rsubmit;-; 

/- only transfer desired reports *1 
if (copy = 'Y' J then do; 

put 'proc upload 
infile='sascgg.sugi18.-name-'-; 

put 'outfile=frptlibC'name') 
status=no; run;·: 

end; 
if finish then 

put -endrsubmit;-; 
run; 

/- upload desired reports • I 
'include xferrpt; 

signoff; 
endsubmit: 

THE PRODUCTS THAT PROVIDE THE SEHVlCES 

There are two products within the SAS System that provide 1I1e 
services described In this paper: SAS/CONNecre softwara and 
SASlSHARee software. The following sections d9SCl!be which 
product provides which servtce(s) along with .! brief description on 
how each servtce Is provided. 



SAstCONNECT SoftwIIre 

SASlCONNECT soflware Is deftned as our pr1mary cooperative 
processing product tor multiple CPU environments. It allows the 
$AS application developer to optimize computer resources by 
choosing the appropriate CPU on which to execute the vartous 
components of an application. ThIs may mean accesslng remote 
data from local processing or moving the proceSSing to the remote 
machine where the ha/dw8re or data resources resk:Je. 
SASlCONNECT soflware provides compute servtces, data 
transfer services, and RLS. 

Compute servtces are provided through the use of the RSUBMIT 
fadIIty. The RSUBMIT faCIlIty causes SAS program statements to 
be sent from a local SAS session to a SAS session on a remote 
system for execution. All results of that execution are then 
retumed to the local SAS session for display and management. 
The RSUBMIT facility Is implemented in several ways. The 
RSUBMIT command provides an InteractIVe means for moving 
processlng to a remote session. The ASUBMIT statement allows 
you to altemate between local and remote pieces of execution 
wHhIn a single SAS job submission. There Is also a SUBMIT 
REMOTE implementation within SCL to allow the applications 
programmer to embed remote functionality within an application. 

Data transfer servtces are provided by the UPLOAD and 
DOWNLOAD procedures. These procedures can be used to 
transfer SAS data sets, ca1BlOgs, graphics ca1BlOgs, entire data 
libraries, as well as exlemal files between local and remote 
systems. These procedures also support WHERE statement 
processing tor dynamic data subsettlng. 

The newest faature of SASICONNECT softWare, ALS, Is provided 
through the use of a UBNAME statement that specifies a vaIkI 
remote session Id as the SERVER= value. This functionality 
enables you to define a Ilbref In a local SAS session that points to 
data residing on a remote platform and to access this data 
transparently from your local SAS execution. 

SASlSHARE Software 

SASlSHARE soflware Is defined as a set of advanced database 
faatures necessaly tor mulll-user concurrent data update 
applications utilizing SAS storage formats. In the future, we Intend 
to add database faatures such as audit trail and Integrated 
Integrity constralnts to this software. For more Information about 
these features. refer to the peper 'Database Features Extend the 
Scope of SASISHARE Software" listed in the section 'Where to 
Find More Information: 

Historically, the SASfSHARE cilent and server have run on either 
the same mechlne or on two machines Of like architecture. Now, 
with RLS, SASlSHARE softWare provides concurrent update 
access to SAS data files when the user session and S8IV8I' are 
running on machines that have differentlntemal representations 
of data. 

Do I Need SAstCONNECT Software or SASlSHAAE SoftWare? 

Ther8 are well-defined differences between the functionality of 
SAstCONNECT SCf\ware and SASlSHARE softWare. Mapping 
these charactertstlcs with the requirements of an application 
should enable you to determine which product you need to get the 
job done. In many cases, you might find that you want to combine 
functionality from both products. 

The most obvious distinguishing characteristic of SASlSHARE 
soflware Is that It Is the only piece of the SAS System that 
provides multl·user update access to SAS data libraries or SAS 
files. On the other hand, SASfCONNECT software is the only 
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piece of the SAS System that gives you compute services, data 
transfer servtces, and slngle-user RLS. 

The following two beslc guidelines define which product Is 
required on a machine based on the role of that machine. 

1. If a machine needs to provide mUIU-user access to SAS data 
either tor concurrent update access or to serve data to multiple 
remote users from one SAS session, then you need 
SASlSHARE software on this machine. 

2. Otherwise, you need SASICONNECT softWare on this 
machine because It Includes the remote engine required to 
access a remote multl-user server as well as compute 
servtces, data tJansfer servtces, and slngle-user RLS. 

CONCLUSION 

Distributed applications come In a vartety of forms, but they all 
, have the need to access data, manage data, analyZe data, and 

present the Information obtalned from the analysis. The 
successful Implementation of a dlstr1buted application requires 
breaking the application down Into specific segments, defining 
where the Initial data sources reside, and Identifying what 
Information needs to be available to the user Interface. Once 
these Issues are understood, educated decisions must be made 
about where the data should reside and where the.processlng 
should take piece for each segment of the application. The 
guidelines detailed In this paper will enable you to make educated 
decisions about Implementing your application. 

The SAS System offers a complete set of tools that provide you 
with the flexibility to Implement the segmentS of your appllca1lon to 
best meet your goals. Compute servtces, data transfer servtces, 
and now, RLS, let you maximize resource usage, response time, 
and enduser productivity. 

Remember that whether you use RLS or data transfer servtces, 
the data must SIIII move over the network. Be careful to program 
your application to balance the costs of moving data via RLS, 
movtng data via data transfer servtces, ccmputlng on the remote 
host, and computing on the local host. 

WHERE TO FIND MORE INFORMA110N 

For more information about SASICONNECT software and 
SASlSHARE software: 

• SAs/coNNECT Software: Usage and Reference, V6IlfIon 6, 
Sscond EdItIon 

• SASISHARE Soflware: Usage and RefertH'lCt!J, V6fSion 6, Fitsf 
EditIon 

• SASfSHARE software host documentetlon 

• Proceedings of the SAS /JseI's Group /ntsmatlonal 
Sevtmtesnth AnfIIJtIJ Conftmmcs, 'Maldmlzlng Computer 
Resources wittI Cooperative Processing and DIstributed Data 
Access: pages 641-650 

• Proceedings of the SAS User's Group Inl8matlonal 
Seventeenth Annual Conftmmcs, 'DatabaSe Features Extend 
the Scope of SASlSHARE Software" pages 335.340 

• Proceedings of the SAS User's Group International Eighteenth 
Annual Conference, 'Tuning Tips for Applications That Use 
SASlSHARE Software· 



SAS. SASlAcces. SASICONNECT. and SASlSHARE al8 
regIsIaI8d trademartcs or tJademarks of SAS InstItUte. Inc. In the 
USA anctoIhar coun1lles. - Indicates USA registration. 

Other brand and product nlll185 ant registered uademarks or 
tradema/I(S of 1heIr l8Sp8C11ve companies. 
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