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INTRODUCTION 

AppOcatlons of aft kinds have four basIc elements. FIrst there's the 
need to access data. Then there's a need to manage data - to 
gat the data In the right fonnet 'for further investigatIon. There's 
also a need to analyze data, applying foglc In an effort to transtate 
raw data Into usefullnformallon. And finally, there's a need to 
present the Infonnallon obtained from analysis. 

The access to the dala and the processIng Involved In managIng 
and analyzing the data can be distributed across platforma In a 
variety of ways. The following aecHons dascrlbethe types of 
services provided by the SAS System to enable optimal 
d1strlbuHon of these actMtles. These services Include compute 
services, data transfer services, and a new capability offered by 
the SAS System - remote library services. Guidelines for choosIng 
the right service or comblna1lon of services are also given along 
with further usage details. 

SERVICES FOR IMPLEMENTING DISTRIBUTED 
APPLlCAT10NS 

The SAS System provides two sets of services to enable the 
'development of dIstributed appRcallons. The first Is compute 
services; these services give you access to an of tie compullng 
resources on your network. The second Is remote data services; 
these services give you access to aO of your data regardless of 
where they are stored. Most often, the best Implementation of a 
dIstributed appllcaUon Incorporates a combination of compute and 
remote data services. 

Compute services enable utlOzaHon of ramote computing 
rasources, Including hardware, software, and data, to most 
efflclenlly execute an appllcaflon and to maximIze the use of aO 
computing resources. The SAS System enables you to move any 
or an porUons of an appllcallon's processIng to a remote machIne 
to take aclvantage of remote hardware resources, to utRlze 
software awOable In the remole environment, to Interface with 
existing legacy aystems, and to execute against the remote copy 
of the data. The results of the remote processing are then 
retumed to the local machIne. thIs Is useful when the remote 
machIne hes hardware andlor software resources available to 
more efflclenlly perform the task at hand. It can also be preferable 
II the amount of data to be processed Is too large to be moved to 
the local machIne or If H Is updated too frequenlly for a local ataHc 
copy to be useful. 

Remote data servfces enable access to data stored In a remote 
envtronment. thIs access may be as a single user of the data or 
as muHlple users sImultaneously accessIng the data. It may be to 
data stored In SAS data sats, extemal databases, SAS catalogs, 
or extemal flIes. thIs capabRIty can be further dMded Into data 
transfer servfces and I'8mote (/bIB/), services (RLS). Data transfer 
services provIde a method for moving a copy of the data from one 
machine to another machIne where a physIcal copy Is created. 
Subsequent local processing takes place agaInst the local copy of 
the data wHhout generatIng further network traffic until you decIde 
to update the copy of the data with another transfer. RLS provide 
access to remote data libraries and move the data through the 
network 8$ the local execution requests It. A copy of the data Is 
not written to the local Ille system and the data must pass through 
the network on any subsequent use by the local processing. 

These servtees are by no means mutually exclusIve, The degree 
to whIch each Is applied and the most beneficial combination of 
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services Is completely determIned by the needs and goals of each 
IndMdual appIlca1Ion. Each set of services has a faIrly deflned set 
of benellts and drawbacks. By matchIng these characteristics to 
the characteristics of your data and your appRcaHon needs, you 
can datermlne how to best combIne these services In order to 
wrtte the moat ""clent distributed application. 

IMPLEMENTATION CONSIDERAT10NS 

COMPUTE SERVICES 

The compute aervfces available In the SAS System can give you 
easy access to many of the remote resources on your network 
from a single local SAS session. thIs results In maxtmum 
uURzaHon of aD of the computing resources within your 
organization. FIgUre 1 Illustrates the concept of compute services. 

FIgure 1 Compute Servfces 

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

2. Tha processIng takes place on the remote machine. 

3. The log, Ust, and graphical output from the remote execution 
are retumed to the local machine. 

Compute ServIces· Advantages 

One or more remote machInes on your network may have vector 
processors or other larger, faster hardware resources that would 
more efflclenUy acccmpllsh the CPU Intensive portions of your 
application. Compute services anow you to move any or an 
segments of an application to a remote machIne for execution. 
The results of the remote execufton 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 peripherals attached that 
would otherwise be Inaccessible to you on a stand-alone local 
system. A PC In another part of your organization may haw a 
plotter or printer attached that you need to use. By simply 
dlrecHng your local SAS session to move the graphics processing 
to the remote PC and poInting to Its output device, you can get a 
hard copy of your graph from the remote plotter. 

Data center rules or data characterlsUcs may mandate a sIngle 
centralized copy of the data needed by your application. By 
moving the processing 10 the remote system where the data 
reside, there Is no need to transfer or create additional copies of 
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the data. this can address security needs as weD as enable 
access to data sources that are too large or dynamic to be 
transferred. 

Compute Service •• Side Effacta 

Compute services, by deUnlHon, require remote CPU eyeIes. 
Because the processlng takas place on the remote machine, It 
does require CPU eyeIes from that machine. ThIs could be a 
drewback If the goal Is 10 offload work from the remote system. 
The remote CPU Impact could be mInimized by ulIIIzlng data 
transfer services to transfer a copy ot the data 10 the tocel 
machine and maintaining the processing on the local CPU. Impact 
could also be minimized by combining compute services and data 
transfer services. Reter to the secUon below, 'Combining 
Compute Services and Data Transfer Services," for more 
InfonnaUon. 

Compute services also create network traffic In order to retum the 
results of the proceSsing back 10 the local machine. II the 
procasslng needs to be repeated frequentty, the best soluUon 
would be to uUllze data transfer services to transfer the necessary 
dala to the local system and maIntain \he processing In the local 
environment. 

Another side effect of compute services Is that remote producUon 
data systems will sUlI be Impacted as the data Is subseHed or 
pre-processed. thIs can be minimized by careful implementation 
of your application to eftmlnate or reduce multiple passes ot the 
data. 

REMOTE DATA SERVICES 

There are many appllcaUons, or parts of applications, that require 
processing to be done In the local SAS session, but the data 
requIred by \het processIng reside on a remote file system. In thIs 
cese, It Is necessary to move the data to the local procassor for 
execuUon. There are two types of services available with the BAS 
System that can remove the boundaries ot your organlzallon's 
heterogeneous data sources and enable remote data access: 
data transter services and RLS. 

Data Transfer Servlcee 

For many appllcallons, data transfer servlc8s oller the maximum 
benellt. Figure 2 IRustrates the concept of data transfer services. 

FIgure 2 Data Transfer Servlc8s 

1. The local sessIon sends a transfer request to the remote 
session. 

2. The request may be either to copy the data from the local 
session to the remote session or to copy the data from the 
remote session to the local session. 
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3. The copy otthe data Is then available for processlng on the 
target system without further network trefIIc. 

Data Tranefet' ServIces· Advantages 

A major benent of data transfer servlcEIS Is to offload work from 8 
remote system to one or mora local machines and boost response 
Urne for producUon systems runnIng In the remote environment. 
Once the data have been cfownfoaded to the Iccal machine, an 
subsequent data access and procasslng Is done by the local 
processor. By moving a copy or subset of the origInal data to the 
Iccal machine, applications can be run on the local machIne 
wlthoul further remote CPU oonsumptlon or Impact on remote 
dala systems. . 

Moving a copy ot the data to your tocel system adds robustness to 
your decision support envIronment. In the case of a network 
failure thai would temporarily eUmlnate access to the remote data, 
you can continue wortdng with your local copy of the data. 

You can transfer only the data that you need by using WHERE 
processing 10 dynamically subset the data as H Is being 
transferred to the local machine. this reduces network traffic and 
gives you only the data you need on the local system. 

Data transfer services not only facilitate moving data from a larger 
source to a requesting local workstation, but also support the 
model of a centralized control poInt,such as a malnfreme, 
Initiating communlcaHon to a network of workstallons. thIs 
enables centralized dlstrlbuUon of data andfor applications. 
Automated Jobs can be set up to distribute data and/or 
appllcallons during non-peak hours to multiple machInes that 
have need of the data and/or applications for the next day's work. 
likewise, jobs can be set up to query a network of workstations 
for the purpose of gathering data and storing \hem In a centralized 
repository. 

Yet another reason to uUllze data transfer services Is for backup 
purposes. Data and/or applications can be copied from one 
system to another system with more memory rasources to provide 
a backup In cese of toss on the local system. 

In addlUon, by moving a copy or subset of the data to the local 
system, applIcations can be developed and tested without further 
dependence or Impact on remote system response time. 

Data Transfer Servlcea • Side Effecte 

Transferring a copy of the data to another file system creates 
multiple copies of the data. The remote data may be updated so 
frequently that It Is not feasible to keep a local copy of the data 
current enough to be usetul. Also, security restrlcUons at your site 
may prohibit multiple copIes of the data. In this case, consIder 
compute services If the amount of date Involved Is large. lithe 
amount of data Is small to medium, RLB allow the processing to 
take place on the toeal system and the data to come from a 
remote source as the execuUon requesls H. 

If the volume of the data that would need to be moved Is too large, 
then data transfer services alone are not sufficient to meet your 
needs. The Increased network trafflc as wen as the time It would 
take to transfer the data may be unacceptable for your 
application. This scenario needs the funcUonailty of compute 
services to either move all of the processing to the remote system 
to execute against the remote data source or a comblnallon of 
compute services and data transfer servIces. Refer to the section 
below. 'Comblnlng compute Services and Data Transfer 
Services; for more Infannallon. 

Data lransfer services are less transparent. Transferring the data 
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Is an expllcn step thai must be done prtor to Initiating any local 
processing. If 1I1e volume of data to be accessed Is not large and 
your appncatlon requires more 1Iansparent access, RLS are a 
beller solution. 

Remote Ubrary Services 

Wl1l1 1I1e addition of RLS, 1I1e BAS System now provides a 
comprehensive set of tools for ImpiemenUng a dlstrtbu1ed 
application with 1I1e greatest ftexlblnty and efficiency. RLS provide 
access to remote data as H 1I1ey ware In a local library. FIgure 3 
Ilustrates 1I1e concept of RLS. 

FIgure 3 Remote LIbrary Services 

1. The processing takes place In 1I1e local session. whIch Is 
unaware that It Is accessing remote data versus Ioc!II data. 

2. The local session passes record requasta to 1I1e remote 
sessIon. 

3. Records are retumed from 1I1e remote session to 1I1e 
procasslng program of 1I1e local sessIon. 

4. thIs cycle continues unUl1l1e processing Is complete. 

Remote Ubrary Servlo ... Advanlag .. 

RLS enable you to access remote data In a multi-user 
environment 1I1rough the use of a multi-user server. thIs gives a 
big boost to productivity by allowing mu1tlple users to 
simultaneously access and updata 1I1e same data source whne 
guaranteeing 1I1e Integrity of the data. 

Now It Is also possible to perfonn updates to data In extemal 
dstabases. RLS enable a single user accessing dsta stored In an 
external database to perfonn updates to 1I1et data 1I1rough 1I1e use 
of 1I1e single-user server. this pennlts updates of remote 
database data as a result of local processing. 

If you need to maintain a single copy of 1I1e data on the remote 
machine and keep the processing on 1I1e local system, 1I1en you 
need RLS. ThIs Is the superior choice If 1I1e amount of data 
needed by the local processing Is small, 1I1e remote data are very 
frequently updated, or your data center rules prohibit munlple 
copies of data. 

RLS also provide more transparent data access. this eliminates 
an explicit step of coding an upload or download of 1I1e data 
balore processing. It also pennlts the GUI of an application to 
reside on the local system while the data remain In 1I1e remofe 
environment (for example, a local FSEDIT of a remote deta 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 1I1e enduser as to where the data reside. 
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Remote Ubrary ServIces· Side EHecta 

Accessing data 1I1rough RLS Is not efficient for large amounts of 
data. The data must stnl move from 1I1e remote machIne to 1I1e 
local machlne. bu1111e data are not written to the local disk. If 1I1e 
local processing Is agalnst large amounts of data, It Is usually 
battar to use compule services to move 1I1e processIng to the 
remote systam rather than translar all of the data. 

SlmRarly. RLS+are not efftclent for multiple passes ot the data. If 
the procedures belng run make multiple passes of the data or the 
entire procedure must be run more 1han once agalnslthe data, It 
would be beIIer to transfer a copy of 1I1e data to 1I1e local machine. 
Then you would Incur the network traftlc cost once rather 1I1an 
paying 1I1e cost on each pass of the data. 

Reeponsa time may be degraded by accessIng remote data 1I1at 
are being simultaneously updated by other users. If 1I11s Impact 
cannot be tolerated, you may need to transfer a copy of the data 
to 1I1e local system and remove 1I1e live data from your 
application. 

careful thought must be given to 1I1e following: the amount of data 
that will be accessed by your appUcatlon, whe1l1er you need 
multl-user or single-user data access, whether your application 
will be maldng multlple passes of 1I1e data, end 1I1e resulting ettact 
on your network load. Analyzing these criteria will help you 
detenmlne when to uIllIze RLS and when to uIllIze data transfer or 
compute services. 

COMBINING COMPUTE SERVICES AND DATA TRANSFER 
SERVICES 

Several of 1I1e scenarios descrtbed above suggested a 
combination of compu1e services end data transfer serviceS as 
1I1e optimal choice for porllons of a distributed application. The 
combination of 1I1esa services provides tramendous flexlbHlty and 
efficiency to any distributed application. 

Your application will benefit from combining these services If you 
need Infonnatlon from data that are stored on a remote system 
and you do not want to move a copy of the data to 1I1e local 
system. Reasons for not moving a copy 01 the data could Include 
1I1e following: the amount of data Is too large, the data are 
frequenUy updated, or you want to avofd data duplication. 
Regardless of the motivation for reducing 1I1e amount of data that 
Is transferred. IncorporaUng compu1e services will achleve your 
goal. Compute services enable you to fonnat and preprocess data 
Into a subselled or summarized form on the remote system prior 
to transferring 1I1e subsequent smaller amount of data to the local 
platfonn. This balances the use of CPU cycles between 1I1e local 
and remote systems and minimizes the amount of data 
contributing to network tratIlc. 

REMOTE LIBRARY SERVICES IN DETAIL 

RLS Is made up of a remote engine that execu1es In the local or 
client seSSion and a server that execu1es In the remote or server 
session. this allows BAS procedures and data steps that execute 
In the local session to access SAS data sets In a remote data 
library Just like they would In a local library. FIgures 4 and 5 show 
the difference between the ImplementaUon of a L1BNAME 
statement that accesses a local SAS data library and a LIBNAME 
statement 1I1at accesses a remote SAS data library. 
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Figure 4 UBNAME Statement for LocsI Data LIbrary 

1. A UBNAME statement Is submitted to the local SAS session 
specifying a Obref and a local SAS data library. 

2. Data requests are passed to the default (or specffled) VO 
engine. 

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

Now compare Ihts to a UBNAME statement that accesses a 
remote SAS data Ibrary. 
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FIgure 5 UBNAME Statement for Remota Data LIbrary 

1. A UBNAME statement Is submitted to the local SAS session 
Specffylng a libra!, a remote 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 sends data requests to the server. 111e 
server Is IdenUfled by the value of the SERVER= option on the 
LlBNAME statement. The server Is probably running In a SAS 
session on a remole machine, but thIs Is nol a requIrement. 

4. The server then administers the requests to SAS flies on 
behaH 01 the IocaVcllenl SAS session. These requests are 
serviced by the detault (or specffled) VO engine. 

S. The I/O engine obtains the results of the data requests from 
the remote SAS data nbrary and the results are retumed 
through the remote engine. 

111e SAS System provides two types of servers: a single-user 
server and a mUlti-user server. 

The SIngle-User Server 
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111e single-user server executes In a remote SASICONNECT 
session. 1111s server Is controlled by and dedicated to the local 
user of a SASfCQNNECT conversaUon and provides that user 
with transparent access to remote SAS data Obrarfes. Because 
this type of server Is dedicated to a single user, It can be used to 
update data stored In external DBMS's. 

In order to use a slngle-usar server, you must be signed on to the 
platform whe.1II the remote data raslde. You then locally submit a 
LlBNAME statement to specffy a remote SAS data library, gMng 
the remote session Id as the value of the SERVER= option, as 
shown In the fol1owlng example: 

SIGNON <rsessid>, 

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

(Note: It you have a multi-user server running on the remote 
machine, you do not need to sign on In order to access a Obrary 
through this server. In fact, you would not went to Incur the 
overhead of signing on It you only need to access the multl-user 
server In the remote environment) 

The slngle-user server Islnltlanzed In the speclfted remote SAS 
session upon executton of a UBNAME statement with a vsnd 
remote session Id as·the vslue of the SERVER: option. The 
access method speclfted to estabnsh the SASICONNECT 
conversaHon through SlGNON Is also used for communlcaHng 
WIth the slngle-user server • 

In the follOwing example, a SIGNON Is executed to a remote 
UNIX node named remnode. Then, a LIBNAME statement 
polnttng to a directory on remnode Is submitted WIth the remote 
session Id of remnode specIfied as the SERVER= value. ThIs 
results In the Inl\tadon of a single-user servar on remnode and the 
Obref 'a' being deDned to thIs server running on rem node. 

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

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

The Rbref 'a" can then be used In subsequent local execuHon to 
access data In the remote library WIthout nrst moving a phySical 
copy of the data to the local session. Note that the data must sUII 
move through the networlc to the local sessIon In ordar to be 
processed. However, the data are not written to dtsk to produce a 
local copy of the data. 

The MultI-User Server 

A multi-user server Is Initiated by a sarver administrator and left 
running to service data requests from multiple users. This type of 
server provides concurrent update access to remote SAS data 
Ilbralles and manages that access to ensure the Integllty of the 
data. 
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In order to access a remote library through a multl-user 88/Ve1', 
you submit a UBNAME statement that specifies Iha ramote 
server name for the SERVER= option as In the following example: 

options ccmamid=tcp; 
libname remlib ·sasdemo.edu.screens· 

server=serverl; 

Using WHERE Statements 

When using RLS, one way to reduce the amount of dale that 
needs to move through the netwollc to local processIng Is to use 
WHERE statement processIng on the local proceduras andlor 
date steps. Whether you ara accessing a single-user 88rver or a 
multi-user server, the WHERE a1etement Is passed to the 88rver'S 
execution and evalUated on the remote side so that only those 
date meeting the selecUon criteria are moved across the network 
to the local session. If the dale that you are accessIng are stored 
In an extemal database, the WHERE statament Is passed to the 
database and evalUated If possIble. If the data base cannot 
complete the evaluation, the 88rver complales the evaluation 
before retumlng any of the dale to the remote engine In the local 
session. 

A_lng External DBMS Data 

RLS via the slngle-user server provide update access fo data 
stored In extemal databases. The SASfACCESS. engInes as wen 
as the SOl engIne all recognize the slngle-user server as one 
user and therefore enabte update mode for extemal datebase 
sources. However, these same engines prohIbit update access to 
extemal databases When usIng RLS with a multl·user server. 
UpdaUng Is prohIbited because It would be Imposslble for either a 
multl-user server or a data base product fo detect confUc\lng 
requests from multIple users and therefore ImpossIble to 
guarentee data Integrfty and securfty or to provide audit traIls. 

UsIng SAS Data Vle_ 

You can also use RLS with SAS data views. SAS data views 
Include SAs/ACCESS views, DATA step views, and PROC SQL 
vtaws. A view Is a SAS data set that describes other date. It Is 
processed as a data sat by an engine that reads the underlying 
data and uses the description to rsturn the date In the requested 
form. ThIs process Is called view InterpreteUon. 

When the nbrary thet contains the view Is accessed thl'Olfgh a 
server, the view Is Interpreted In the servers session by default. 
This means that the engIne Is loaded and called by the 88rver to 
read and transform the underlyIng date and a minImum of data Is 
moved through the netwollc' The local processIng Is unaware that 
a view Is InvOlved. 

If the local and remote machine architectures 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 stalement 
used to define the remote library. If the architectures are not the 
same, views can only be Interpreted In the remote session. 

Interpreting a view as data can produce sIgnIficant proceSSing 
demands. When a view Is Interpretad locally, that frequently 
means that a lot of data has to flow to the local sesslon. This 
removes proceSSing demands from the server session and may 
be deslreble In order to Increase server response lime. In the 
case 01 a slngle·user server, the server Is dedicated to you so 
tuning server response lime Is not an Issue. In the case of a 
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mulll-user sarver, however, you often must balance natwollc load 
with 88rver response. . 

Security ConaId .. Uons 

When usIng RLS to access a slngle·user server you do not face 
any addlUonal securlly exposure. You must sign on to establish a 
conn8CUon to the remote environment before ISSUing a UBNAME 
to deftne a rempte library. Because tha SIGNON command 
requIres a valid userld and paseword.to gain access to the remote 
environment and establish Iha connecUon, you ate provided the 
same level of 88CUrfty thaI you would have by locaUy logglng on to 
!he same system. You atso have the ability to restrict access to 
membars of SAS data Rbrarles, Including SAS data files, SQL 
views, SASlACCESS views, and data step views, by assignIng 
pasewords to them. You can assIgn passwords to aD membar 
types except catelogs. once the password Is assigned for a 
certeln level 01 protection, you must specify the password to 
perfonn any operation that level of protection prevents. You can 
specify three levels of protection: read, write, and alter. Also, 
RACF or any other securfty feabJres Inherent In theterget system 
sIIII appfy to RLS. Therefore, Whether you are accessing a remote 
datebase, remote SAS dafa sets, or remote views, you hava the 
same level of securlly with a slngle-user 88rver that you would 
with local access to these data sources. 

When using RLS to access a multi-user 88rvar that Is runnIng on 
any operating system other than MVS or CMS, 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 restricting access not only to a 
88rver but also to Iha data that are avaDable to a server. 

You have the ability to run secured multi-user 88rvers on both 
MVS and CMS because both the APPC and TCPIIP access 
methods have the capabUlty to run secured on these operating 
systems. Multl-user servers In these environments run secured by 
default. This requIres any user trying to access the server through 
a UBNAME statement to specify a veld userldlpaseword 
combInation for the remote system. If the speclltad 
userldlpassword Is vaUd for the remote MVS or CMS system, you 
are efIectIyely 'logged In' and can now access the server. 

If your mulU-user server Is runnIng on an oparallng system other 
than MVS or CMS, there are several securlly measures that can 
be Implemented. ('I11e following measures can also be used with 
servers on MVS and CMS to provide securfty In addlllon to the 
secured access methods.) You can limit access to a server by 
specifying a user access password (UAPW) during server 
InitialIzation. This requIres the user to specify the password on the 
UBNAME statement used to astabllsh communIcation to the 
server. You can also limit the data that are available to the server 
with the NOAllOC optIon dUring server Inltlanzatlon. TIle 
NOAlLOC option prevenls users from definIng libraries to the 
server and restricts users to accessing only those Ubrarles dellned 
by the server administrator. FlnsUy, of the data available to the 
server, you can limit the type of access to that data by specifyIng 
pasewords for the IndIvIdual flIes, as described above. 

TunIng Guidelines 

The first rule 01 thumb Is to run your application with all of the 
default seHings and determIne If there are performance problems. 
This will also provide a baseline for comparison If you determine 
that you need to bJne the environment. 

It Is possIble to Iune the number of observeHons that are 
transmitted In each exchange with a server, this Is called 
multl-observa!lon buffering (MOBbIng). By default, the server 
does MOBbing when a flle has been opened with an access 
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pattern and mode of output or sequenUaI Input. The following 
paragraphs use the term "open mode" 10 Indicate the. way ht a 
partJcutar file Is opened: Input, output, or update. The term 
"access paHem" Is used to lndk:8Ie the way that a particular IIle Is 
being accessed: sequential, random, BY -group rewind, or 
two-pass sequential. 

The TOBSNO= data set option Speclnes the number of 
observaUons to be transmlHed In each multl-observallon 
exchange with a SAS servar. However, the abUIty andlor desire 
for the server to do MOBbing Is dependent on the open mode and 
access pattem for the file being requested. 

If the open mode Is anything other than UPDATE and TOBSNO Is 
sal, then tha specified number of observaUons will be transmitted 
In each exchanga with the server. n should be pointed out that It 
the server Is a mlJl\l..user server and the access pattam Is 
non-sequenllal, for example with FSBROWSE, " Is not advised to use MOBbing becaUse the data source may have been updatad 
by the Ume you scroll to the subsequent observations from the 
buffer. Also, things Oke FSBROWSE ara generally driven by 
human interaction and do not auffer the p8Iformance exposures 
that a programmatically driven procedure would suffar. However, 
It your server Is a Single-user server, an data access will be nmHed to one user and probably more sequential so It may be more 
benellclal 10 use the TOBSNO opllon. 

It this opUon Is nof specified. lis value Is calculated based on the 
observation length and the size of the saMlf's transmission 
buffers. A server's default transmission buffer size Is~. If the 
server Is a mulll-user server, the transmiSSion buffer size Is set 
with the TBUFSIZE= opUon on the PROC SERVER statement. Be 
sure to remember that modifying the TBUFSIZE= option will affect 
aR users of the server. If the server Is a single-user server, the 
default buffer size Is used and cannot be altered. Once the value has been calculated the lesser of the following three numbers will 
be used to determine how many observations to send In one 
exchange with the server: 100 observaUons, 213 of the data set, or 
the calculated valua. 

If a me Is opened In UPDATE mode, only one observation wltl be 
returned per exchange with the server. This Is because there may 
be muHlple people updaUng the data source (If the server Is a 
mulH-user server) and since only one observation can be locked 
at a lime, there would be no way to guarantee data Integlfty If an 
observallon were sent unlocked In a MOB 10 more than one user. 
So with somefhlng Uke FSEDIT, there Is no way to force 
MOBbing. This also appOes to a slngle-user server. 

The TOBSNO= opllon Is vald only for data sets opened for Input 
or output and accessed through a server via the REMOTE engine. 
If this option Is specified for a data set opened for updata or 
accessed via another engine, " Is Ignored. PROC COpy and the 
DATA step SET statement (without POINT= or KEY=) typically 
use sequential access. PROC FSEDIT and PROC FSBROWSE 
typically use non-sequenttal access. 

Restrictions of Remote LIbrary ServIces 

There are some reslrlctlons on what RLS can provide and how 
these services are provided. Most of these restrlcllons exist when 
the locaVuser session and remotelserver session are running on 
machines that have differing Intemal representations of data. and 
the remole library access crosses machine architectures. The 
following paragrephs detail the current limits and give altemate 
solutions when possible. 

The peer-to-peer access methods are the only access methods 
with Ihe eblllty to support RLS. They Include: 
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• APPC 

.OECnet 

• NETBIOS 

eTCP 

RLS support for the termlnel-besed access methods such as 
ASYNC. HU:A.PI, and TELNET Is not planned. If you must use an 
access method thet Is not supported, you should use compute 
services or data transfer services to Implement your application. 

Currently, with respect to RLS, access to data In remole SAS data 
Hbrarles Is limited to SAS date sets when the Iocat system and the 
remote system have different data representations. These data 
sets Include views that are Interpreted In the server session. 
Therefore, If your local application requIres ramote SAS catalogs 
or utility nles, you must use compute services or data transfer 
servIceS to Implement your appllcallon. We hope to enable remote 

. library access for SAS catalogs In a future version of the system. 

Character variables are assumed to contain printable character 
data and numeric verlables ere assumed to contain numeric data 
In 1I0atlng point format. Storing binary data In character variables 
or any other unusual use of variables must be avoided when 
accessing data sets across machIne architectures. Character 
conversion Is performed on character variables end numeric 
conversion Is performed on numeric variables. Any unusual data 
will produce unpredictable results from the translation process. 

especially with numeric variables, translation from one 
representation to another may alter lhe value of the variable. A 
common type of aHerallon Is loss of prectslo!l. This occurs when 
the source representation hes more bIIs of mantissa than the 
target representation. No wamlng Is produced due to loss of 
prectslon during translation. Another type of velue distortion Is 
loss of magnUude. ThIs occurs when the source representation 
has a greater exponent range than the target representellon, and 
a value with a magnitude lying In the excess range of the source 
representation Is converted. A warnIng Is produced when thIs typa 
of a"eratton occurs. 

SAS data sets. typically on IBM maInframe machines, that may be 
accessed cross-archltecture should not Include two-byte numeric 
variables. Due to their underlying ftoatlng point representation 
scheme, most hosts that SAS supports have a mInimum numeric 
varieble length of three. A data set containing a length two 
varlable,cannot be aocessed with RLS from such a host. You 
should use compute services or data trensfer services In order to 
access a data set with two-byte numeric variables. 

If you went your local SAS session to access both a mUlti-user 
server and a slngle-user server, choose a name for your remote 
SASlCONNECT session that Is different from the narne of the 
mulH-user server you Intend to access. Each lime a LlBNAME Is 
submitted, the SERVER= value Is first checked to see If It 
malches any currently signed on remote session leis. If there are 
no remote sessions that match the vatue of the SERVER= opllon. 
It Is assumed to be a LlBNAME to a multl-user server. Therefore. 
single-user and mUIH-user servers must have unique names. If the 
names are the seme, the single-user server will always override 
the use of a multi-user server. 

A CASE STUDY· STAR AUTOS DEMO 

A prototype has been developed of the systems that would be 
needed to conduct business In a car rental agency. The 
hypOthetical car rental agency. Slar Autos. Is a franchised 
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business. The Headquarters for the franchisor, Star Autos, Inc., 
ere In Chicago, Il. Star Autos, Inc. provtdes vehicle purchasing, 
markeUng, and computer servfces to franchisees throughout the 
country. The lranchlsee owns and maintains cars and IOCBf 
offices, purchasing the franchise name and selVfces from Star 
Autos, Inc. Both the Headquarters and each of the franchise 
offices have data and dlslllbuted appllcaUons that must be 
Implemented and Integrsted ID order to meet their business goals. 

Data and Application Requirements of Headquarter. Office 

Among the appllcaUon systems provided by the Heaclqlfartera are 
a central rsservallon database, a corporate reporting system, and 
a dlstrlbuUon system for dlstrlbuUng reservallons and reports to 
each of the franchise offices on a nightly basis. 

The reservaUon database contains reservalfons for all of the 
franchise offices. It Is simultaneously updated by multiple travel 
agents as they add new reservaUons. It can also be 
asynchronously accessed by each of the franchise offices for 
transaction type requests for a specillc raservaUon as wen as for 
adding a new reservallon being made at the franchise counter. 
The Headquarters' reservation database Is also uUllzed by tha 
franchise offices for ad hoc report generation based on total 
reservations and also rental type. 

The corporate reporUng system generates produCUon reports In 
order to compare the perfonnance of the franchise offices. These 
reports give Infonnallon on predicted revenue based on the 
number of reservations, total reserveUons, and on rental typas 
that are currently reserved. The reports generated by this system 
are stored In external text flies. 

The dlstrtbuUon system Implements an automated method for 
sending pertinent reservations as well as selected reports to each 
franchise office on a nightly basis when system load Is light and 
rates are lower. The resarvaUons for each franchise IoceUon ere 
copied to the Iocel office each night so thet each office will have a 
current copy of Its reservaUons at the beginning of the next day's 
business. Each franchise maintaIns a data sat that specifies a set 
of reports thet the franchise Is Interested In receMng. Part of the 
dlstrtbuUon system Is to query thIs data sat and distribute onty the 
requested reports to each IndMdual franchise. 

Data and ApplicatIon RequIrements of FranchIse OffIces 

Several func\lons have been dIstributed to the local franchIse 
offices In order to ease the system load on the mainframe at 
Headquarters and to Improve response time for the customer by 
IocaUng the deta at the point where It Is used· at each franchise 
office counter. The systems that are In place at the IndlYlduaJ 
franchises Inctude a contracts system as well as a reporUng 
system. 

The contracts system Includes a reserva1/on database and a 
contract database lhat extst on the workstation at the franchise 
counter. When a customer needs to check out a car, the local 
reservaUon database Is querted for the customer's reservaUon. If It 
Is found In the local database, the Inlonna1/on Is completed and 
the record Is stored In the contract database. If the reservation Is 
not tound In the local data base, a query Is made to the 
Headquarters' master reservation database and, If found, the 
InlonnaUon Is entered and the record Is stored In the contract 
database. If no reservatIon exIsts, a blank entry screen Is 
presented, the InfonnaUon Is completed, and the record Is stored 
In the contract database. In addition, If the customer wishes to 
retum the renlal car In a city other than the ortgln of remal, the 
conlracts system transfers the completed contract to the . 
destlnaUon clly so Ihalthe Information Is available when the 
customer retums the car to the ftnal desUnatJon. 
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The reporUng system Includes methods lor accessIng prodUCUon 
reports that are produced on a regular basis by the Headquarters 
offloa as wen as a method for generstlng ad hoc reports which 
require com~wlde data maintained on the Headquarters' 
mainframe. Each franchise maintaIns a control data set that 
contains, among other thIngs. the specific prodUCUon reports that 
are Important to that ofIIca. The reporting system ftrst checks for 
the existence of a requested prodUCUon report. If the previous 
nights run wq~,the report will be on the Iocel system, 
and It wI8 be displayed. If the report Is not tound, processing win 
be Invokad on the mainframe to generate the report, the report will 
be moved to the local workstation, and then displayed. The ad 
hoc portion of the reporting system producas graphic output to 
compare the performance of this franchise to that of the other 
franchises within the company with raspecf to reservations as well 
as rental typas. The graphs must be displayed locally but must be 
run against the master reservation database because It Is the only 
source of InfonnaHon on an of the franchIse offlces. 

Anatyals of the Distributed ApplIcation ImplementatIon 

The appllcaUons lust descrtbed ware Implemented In a two-phase 
process. In the first phase, the ImplementaUon was done using 
compute servfces and data transfer selVfces. The second phase 
made use of RLS where approprtate. The fOllowing sections locus 
on several sman pieces of the dlstrtbuted appllcalfon and discuss 
how they were Implemented with compute selVfces andfor data 
transfer servfces, and why each piece was or was not converted 
to make use of RLS In the second phase of the tmplementaUon. 

• The Best SolutIon • Remota Ubrary Servtces 

FIrst, we'll take a look at the contract system runnIng at the local 
franchIse office. Speclftcally, we'll look at the slfuatlon of a 
reservaUon not found In the local reservallon detabase and the 
prooasa of querying the Headquarters' master reservation 
database and IInd1ng the reservation there. 

The following fragment contains SCL program statements that 
ware coded In the ftrst phase of the Implementation In order to 
extract a sIngle reservaUon from the master reservaUon database. 

submit continue: 
rsubmit &rsessid: 
/* define remote shared library to *' 
/* remote SAS session *' 
options comamid=xms; 
libname master ·sascgg.sugi18.library· 

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

out=finlcall status=no: 
where resnum='&resnum'; run; 

endrsubmit; 
proc append base=s18.reserv data=finlcall; 
run; 
endsubmit; 

'* open local reservation database *' 
wherecls = • resnum=· I I .. ,.. I I resnum I I .. , .. : 
dsid = open(·slS.reserv·): 
call set (dsid) I 
rc = where (dsid, wherecls); 
rc = fetchobs(dsid, 1): 
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Data transfer services are used In Utls ImpiementaHon via Ute 
PROC DOWNLoAD statement. The DOWNLOAD procedure, In 
Utls case, makes use of a WHERE stalllmenl to copy only the 
requasled reS81V8t1on to Ute local wOlbta1lon wtIere It Is 1hen 
appended to Ute local reservation data base. The record Is copied 
to the local system because H needs to be displayed In It local 
data enlly window and then seved Into Ute local conlract 
database. WHERE processing Is used to minimize Ute amounl of 
data baing transferred Utrough Ute nelwort and to provide Ute 
optimal response time to Ute customer wailing at Ute counter. 
Compute services could not address Ute needs of Utls part of Ute 
application because Ute remote data needs to be displayed and 
edited by Ute local GUI. Therefore, the processing must remain on 
Ute local system. 

Now, lei's re-examine Utls Implementatfon wHh respacl to RLS. 
The follOwing SCL fragment represents Ute second 
Implementation of Utls place of Ute application, which takes 
advantage of RLS. 

/* define remote shared library to local */ 
/* SAS session * / 
libname master "sascgg.sugi18.library" 

server=mvs.c02xhsrv, 

/* build and apply where clause to speed */ 
/* up retrieval */ 
wherecls = "resnum=" II "'" II resnurn II ",,, . , 
/* open remote Headquarters database */ 
dsid = open« "master. reserv", 'u') t 
call set (dsidl , 
rc where (dsid, whereclsl, 
rc = fetchobsCdsid. 111 

In Utls Implementation, a UBNAME stalemenlls Issued In Ute 
local SAS session to define Ute remote IIbrery conlalnng Ute 
Headquarters' reservation database. Note that tha remote Ilbrery 
Is being accessed Utrough a SAs/sHARE server. The reservallon 
Is Uten moved to Ute local session (but not wrtnen to disk) when 
Uta SCL FETCHOBS func\lon Is executed. Note Ute WHERE and 
FETCHOBS funcllon calls attar Ute OPEN of Ute master 
reservation database. 

The use of Utese functions Is vary Importanl because H positions 
Uta ramote ftle on Ute desired record. If a lOCATEC tunc1ton were 
used In place of Ute WHERE and FETCHOBS functions. each 
reservation would hava to ba trensferred to the local session and 
compared against Ute speclned reservation number during the 
execution of Ute LOCATEC function, unID a match was found. 
this would resuH In vary poor perfonnance and a misuse of RLS. 
this lRustrates why " Is Important to remember that the data must 
sUll move Utrough Ute nBlwork wHh RLS and Utal Ute capabRity 
should only be used on sman to medlum amounts of data. It Is 
prefereble to use RLS In Utls case reUter Utan data transfer 
services because we are mOVing a small amount of data. and H 
can be locally edHed and saved Into Ute local contract dalebase 
as needed. 

• The Best SO/ullon • Dale Trensfer Services 

The next part of the application to be examined Is Ute dlstrtbution 
of selected reservallons from the master reservation database to 
each of the local franchise offices. The implementation Involves 
the mainframe Initialing a conversation wHh each of the franchise 
workstations and moving selected reservaHons to each 
workstation. 
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The foRowIng program enebles distribution of reservations to a 
franchise omee by using a WHERE stalemenl to select the 
desired raservauons. The actual application was Imptemented 
usIng the macro facility and a control data set to provtde remote 
session Ids for each franchise. The macro made H vary easy to . 
distribute reservaUons to any number of franchises as well as to 
add or delete franchises as needed. this example represents one 
"eratlon of the macro. 

~ 

1*----------------------------------*1 
1* Name: DISTRSV.PROGRAM */ 
/* */ 
/* This program distributes the */ 
/* reservations data set to the *1 
/* franchise offices. *1 
/*----------------------------------*/ 
INIT: 

submit continue, 
signon atlanta; 

rsubmit; 
libname mres "d:\counter'; 
libname backup 'd:\counter\backup', 

/* upload all reservatione for a 
/* 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 resnwn; 
run; 

/* backup existing data set */ 
proc COPY in=mres out=backup; 

select reserv; 
run; 

*1 
*/ 

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

update mres.reserv update; 
. by resnum; 

run I 
endrsubmit: 
signoff; 
endsubmit: 

In the nrst phase of the Implementation, moving a copy of each 
omce's reservations to that ollice Is clearty a better choice than 
maIntaining the slngte centranzed copy on the mainframe and 
raqulrlng the franchises to access this copy of the date e"her 
through tennlnal emulation or by transferring single reservations 
many times Utroughout the day. The goals of reducing the 
mainframe workload and Improving customer response lime, Ute 
need to manipulate the reservatton data In a local GUI, and the 
probsblllty of little or no change to a reservation once H has been 
entered all support creallng a fun copy of each ollice's 
reservations on the local workstation. 

When considering RLS for this part of Ute appllcallon you need to 
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consider the goals 01 offIoedIng work from the mainframe, and 
how often and how much data access Is Involved. Each franchise 
Is elCP8cted 10 fraquanUy querY and update reservation data 
throughout the day. When you multiply this by the number 01 
franchise offices, the network overhead of RLS causes an 
unacceptable response time lor the customer waiting 10 check out 
a car. Also, If the connactlon 10 the mainframe were tamporarlly 
lost, the franchise counter operations would be orIppled. Clearly, II 
Is BUll desirable 10 employ data transfer services to create local 
copies of the reservallons designated fer each office. 

• The Best Solution· Compute Services 

The next ares 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 of a specillc Office with 
respsct 10 the rest of the franchise offices. 

This sample segment of SCL code movss an of the processing, 
the PAOe SORT and PROC SUMMARY praprocesslng, and the 
actual graph generation 10 the remote mainframe fer exacuHon by 
the faster hardware and against the remote data. The graphic 
output Is then displayed on the local workstaUon. 

submit continue; 
rsubmit &rsessid; 

proc sort data=master.reserv 
out=tmp; ~ origin; 

run: 
proc summary data=tmp vardef=n 

noprint; ~ origin; 
output out=tmp2; 

run: 

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

goptions dev=grlink ftitle=centx 
ftext=simplex htitle=3; 

proc gchart data=tmp2; 
block origin Isumvar=_fre~ 
noheading; label origin='OO'x; 

run; quit: 
endrsubmit; 
endsubmit; 

The Inllialimplementaflon 01 this portion of the application fully 
exploits compute services. The only database containing 
InformaHon on an of the franchise offices resides on the 
Headquarters' mainframe. The mainframe can also provide the 
computing power necessary 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 
reference. Compute services are the logical choice over data 
transfer services because the amount of data needed 10 generate 
the grephs Is too large 10 be transferred and you do not need or 
want a copy of the enllre reservation database on the local 
syslem. 

Even for phasa two of thalmplementallon, when we consider the 
usefulness of RLS for this portion of the appllcaUon, compule 
services stili have a clear advantage. The large amount of data 
InvolVed Is an obvious Indlcaflon that RLS are not the rlghl choice. 
Therefore, compute services give the maximum benefit to this 
segment of the appllcallon. 
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• The Best SoIuHon • Data Transfer Services Combined with 
Remota library Services 

The final portion of the application that will be dlscusaed Is the 
distribution of production reporta from Headquarters 10 each oItha 
franchise oIIIcas based on the InfcrmaUon contained In the oontrol 
data set maintained by each of the franchise offices. The 
ImplementaUon Involves the mainframe InlUsUng a convarsaUon 
with each 01 thJ franchise workstations and lransferrlng a set of 
reports to the franchise based on selection criteria. 

The fellowlng program distributes reporta 10 a franchise office • 
This Is accomplished by reading a Headquarters' dafa sat that 
provides the network locaUon of a franchIse, querying that olllce's 
control data sel, and generaftng a taxt me wllh the statements 
necessary 10 transfer tha requested reporta. The actual 
appllcaUon was Implemented using the macro facility and a 
control data set to provide remota session Ids fer each franchise. 
The macro made II very easy fe distribute reports 10 any number 
01 franchises as wall as to add or delete franchIses as needed. 
This exampta represents one iteration 01 the macro. 

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

'* *1 
/* This program runs on the HQ * 1 '* machine and distributes reports *1 
/* to the franchise offices. *1 
1* *1 
1*----------------------------------*1 
INIT: 

submit continue; 
signon atlanta; 

x ·alloc fi(xferrpt) 
da('sascgg.sugil8.xferrpt') shr·; 

rsubmit; 
filename xferjob ·xferjob.sas·; 
libname rpt ·d.counterreports·; 
filename frptlib ·d:counterreportsprod·; 

data _null_; 
set rpt.preport end=finish; 

'·file xferjob; 
if -"_ = 1 then 

put -rsubmit,·: 

1* only transfer desired reports *1 
if (copy = .y.) then do; 

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

put ·outfile=franch(" name ., 

end; 
if finish then 

put -endrsubmit;W; 
run; 
'* download file to 'include at HQ */ 
proc download infile=xferjob 

run; 
endrsubmit; 

outfile=xferrpt status=no; 
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'* upload desired reports *' 
'include xferrpt, 

signoff, 
endsubmit; 

This program uses a combination of compute services and data 
transfer services. The DATA step to determine the reports that ara 
being requested and 10 generate the PROe UPLOAD statements 
to transfer the reports Is executad on the franchise system. This 
exacutlon belongs on the franchise system. That Is where the 
control dala sel used lor raport selection Is maintained by each 
franchise, and there Is no nead to move Ihese data sets 10 the 
mainframe system. The statements 10 transfer the reports are 
written to a text ftle which Is then downloaded 10 the mainframe, 
Invoked, and the approprtate reports are then dlstrtbuted 10 the 
franchise offtcs. 

While the above Implementauon acoompRshes the desired task, 
RLS offer a slmpier, more emclent soluUon. ConsIder the control 
data set on the local tranchlse wol'kstatlon. The amount of 
lnformaUon needed by HeadqUarters from this data set Is smaR -
the value of one vartable for no more than a dozen records. 
HeadqUarters does not need a physical copy of the data sat, but 
only some InformaUon 10 be used In subsequent processing. Also, 
the subsequent processing - creating a ftle with the statements for 
actuaRy moving the reports to the tranchlse -Is much better 
appropriated 10 the mainframe 10 avoid having 10 transfer 1I11s ftle 
back to the maInframe for execution. For an of these reasons, 
RLS are utmZed In the second ImplementaUon of this segment of 
the appUcallon, shown below. 

'*----------------------------------*/ 
/* Name. DISTRPT.PROGRAM "/ 

'" *' '" This program distributes reports "' 
/* to the franchise offices by "' 
/" making use of RLS. */ 

/*----------------------------------*/ 
INIT. 

submit continue; 
signon atlanta: 

x "allce fi(xferrpt) 
da('sascgg.sugi18.xferrpt') shr", 

rsubmit. 
filename frptlib "d,counterreportsprod", 

endrsubmi t : 
libname rpt 'd:counterreports' 

server=atlanta: 
data _null_: 

set rpt.preport end=finish: 
file xferrpt, 
if _n_ = 1 then 

put 'rsubmit,'; 

'* only transfer desired reports "' 
if (copy = "Y') then do: 
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put 'prce upload 
infile='sascgg.sugi18.·name·'·, 

put 'outfile=frptlib('name') 
status=no~runf·; 

end, 
if finish then 

put "endrsubmit,', 
run I .. 

/* upload desired reports *' 
'include xferrpt: 

signoff, 
endsubmit, 

THE PRODUCTS THAT PROVIDE THE SERVICES 

There are two products within the SAS System that provfde the 
servtces described In thIs peper: SAS/CONNECT- software and 
SASISHARE- software. The foDowlng secttons describe whfch 
product provides whIch servlce{s) along with a brief description on 
how each service Is provfded. 

SASICONNECT Softwa'e 

SASICONNECT software Is defined as our primary cooperallve 
processing product for multiple CPU environments. It anows the 
SAS eppllcatlon developer to optimIze computer resources by 
choosing the appropriate CPU on whfch to execute the vartous 
components of an application. ThIs may mean accessing remale 
data from local processIng or moving the processIng 10 the remote 
machine where the hardware or data resources restde. 
SASICONNECT sofIwara provides compute services, data 
transfer services. and RLS. 

Compute services are provided through the use of the RSUBMIT 
feclllty. The RSUBMIT faclDty causes SAS program statements 10 
be sent from a local SAS session 10 a SAS session on a remote 
system for execuDon. An results of that execution ere then 
retumed 10 the local SAS session for display and management. 
The RSUBMIT facility Is Implemented In several ways. The 
RSUBMIT command provIdes an Intaracttve means for moving 
processing to a remote session. The RSUBMIT statement anows 
you to alternate between local and remote pIeces of execution 
within a'slngle SAS job submission. There Is also a SUBMIT 
REMOTE Implamental/on within SeL to allow the applications 
programmer 10 embed remote functtonallty wIthin an application. 

Data transfer services are provided by the UPLOAD and 
DOWNLOAD procedures. These procedures can be used 10 
transfer SAS data sels, catalogs, graphics catalogs, enttre data 
IIbrartes, as well as extemal "Ies between local and remote 
systems. These procedures also support WHERE statement 
processing for dynamIc data subsetllng. 

The newest feature 01 SAS/CONNECT software, RLS, Is provIded 
through the use of a UBNAME statement that specifies a valid 
remote session Id as the SERVER= value. This functlonall1V 
enables you to deftne a Ilbrel In a local SAS session that poInts to 
data resIdIng on a remale platform and 10 access this data 
transparently from your local SAS executIon. 

SASJSHARE Software 

SASISHARE software Is defined as a set of advanced database 
features necessary for multi-user concurrent data update 
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appflcallons utilizing SAS storage fonnats. In the future, we Intend 
to add database features such as audit trail and Intsgrated 
integrity constraints to this software. For mora lnformaUon about 
these features, refer to the papsr 'Database Features Extend the 
Scope of SASISHARE Software" listed In the secHon 'Where to 
Find More InformaUon." 

Historically, the SASISHARE client and server have run on either 
the same machine or on two inachlnes of like ai-chlteclura. Now, 
with RLS, SASISHARE software provides concurrent update 
access to SAS dale Illes when the user session and server are 
running on machines that have different Internal representations 
o!dala. 

Do I Need SAs/cONNECT SoftWare or SASJSHARE Sottware? 

There ara well-defined differences between the funcUonalily of 
SASICONNECT software and SASISHARE softwara. Mapping 
these charactellsttcs with the requirements of an appl~tlon 
should enable you to datermlne which product you need to gat the 
Job done. In many cases, you mIght find that you want to combine 
functionality from both products. 

The most obvious dlsllngutshlng characterisUc of SASISHARE 
software Is that It Is the only piece of the SAS SysIam that 
provides mulU-user update access to BAS data libraries or SAS 
files. On the other hand, SASICONNECT software Is the only 
piece of the SAS System that gives you compute services, data 
transfer services, and slngle-user RLS. 

The following two basic guidelines define which product Is 
requIred on a machIne based on the role of that machine. 

1. II a machIne neads to provide multI-user access to SAS dale 
either for concurrent update access or to serve dale to multIple 
remote users from one SAS session, then you nead 
SASISHARE software on this machine. 

2. otherwise, you need SASICONNECT software on this 
machfne because II Includes the remote engine required to 
access a remote multi-user server as well as compute 
services, data transfer servfces, and slngle-user RLS. 

CONCLUSION 

Distributed applications coma In a vallely of forms, but they an 
have the need to access data, managa data, analyze data, and 
prasent tha Information obtained from the analysis. The 
successfullmpiamenlaUon of a dlsillbuted appllcaUon requires 
breaking the application down Into speclftc segments, daftnlng 
where the Inlllal data sources reside, and Idenllfytng 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 processing 
Should laka place for each segment of the application. The 
guldellnas detailed In this paper will enable you to make educated 
decisions about Implementing your appllcallon. 

The SAS System offers a complete set of tools that provide you 
with the ftexlblilly to Implement the segments of your application to 
best meet your goals. Compute servIces, data transfer services, 
and now, RLS, lat you maximize resource usege, response Ume, 
and enduser productIvity. 

Remember that whether you use RLS or data transfer services, 
the data must sllil move over the network. Be careful to program 
your appllcaUon to balance the costs of moving data via RLS, 
moving data via data trensfer servIces, computing on the remote 
host, and compullng on the local host. 
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WHERE TO FIND MORE INFORMA110N 

For more Information about SASICONNECT software and 
SASlSHARE software: 

• BASICONNECT Software: Usage and Reference, VelSlon 6, 
RlSt Edition 

• SAS Technical Report P255, BASICONNECT SoIIware: 
Changes B1td Enhancem8ll/s, Releass 6.09 

• Preftmlnary Document, SASICONNECT Software: Remote 
Lfbrary SiJrv/c68 

• BAS/SHARE Software: Usage and RefInnce, VelSlon 6, RlSt 
EdIfIon 

• Prenmlnary Document, 8ASISHARE Software: 
Cross-An:hnecture Access 

• SASISHARE software host documentation 

• PfOCBedlngs of the BAS User's GtrJUp Intematlonal 
Seventeenth Annual Conference, 'MaxImizing Computer 
Resources with COOperetlve Processing and Olstrlbuted Dale 
Access," pages 641-850 

• PrDCHd1ngs of the BAS Ussr's Group international 
Seventeenlh Annual Conference, 'Database Features Extend 
the Scope of SASISHARE Software' pages 335-340 

• Pl'DC88dlngs of the BAS Ussr's GtrJUp Intemaffonal Elghteenlh 
Annual Conference, 'TUnIng 11ps for ApplIcations That Use 
SASISHARE Software' 

SAS, SAs/ACCESS, SAS/CONNECT, and SASISHARE are 
registered trademarks or trademarks of BAS Institute, Inc. In the 
USA end other countries. • Indicates USA reglsfraUon. 

other brand and product names are regIstered trademarks or 
trademarks of their respecUve companles. 
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