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Abstract 

File transfer using PROC UPLOAD and DOWNLOAD (available 
through the use of SASICONNECT") represents a convenient way of 
transferring SASe data and program libraries from platform to plalform. 
By doing this, subsequent development can be transferred from 
restrictive environments to more user-friendly ones, such as the 
Windows PC. In addition, utility work such as job processing can be 
performed from a local SAS session using CONNECT. The use of 
SASlAF'" to automate tbese processes can provide a transparent way of 
developing on a client PC. while processing on a more powerful remote 
server. 

This paper should be particularly useful to anyone using a high-end PC 
as a terminal for IBM" mainframe SAS program development. It 
discusses SASICONNECT in general, and gives specific details on 
transfers of SAS data and code libraries between mainframe and PC 
hosts. It also discusses the use of SAS! AF to automate processes when 
transfers are done routinely. 

Introduction 

The effective use of the SAS/CONNECT software to transfer some or all 
of SAS program andIor data libraries 10 other plalforms can speed 
program development and testing immensely. In the process, relative 
strengths associated with certain platforms can be exploited. while 
exposure 10 relative weaknesses can be avoided or minimized during 
testing. 

In the particular case when the developer has SASICONNECT licensed 
on hoth the PC and mainframe platforms and is developing mainframe 
applications. SASICONNECT offers a convenien~ transpare~ reliable 
transfer of SAS progl3l1l and dara files. During testing and 
develop~ it offers the ability to conbOl when and where the 
execution of SAS progl3l1lS occur. Used effectively, the raw power and 
storage depth of midrange or mainframes can be united with the 
convenient output processing of the PC to speed SAS • program 
development. Further, processing and storage can be offioaded during 
testing thos saving processing and storage costs in cost-driven 
mainframe environments. 

The power of SASICONNECT can also be coupled with the nice display 
and interactive qualities of SASI AF, so that easy-to-build and functional 
user interfaces can be developed that aulOmate much of these processes. 
In addition, utility functions (such as file allocation) can be performed 
through SAS, which, if incorporated into an appropriate SAS! AF 
application, would allow it 10 perform much of the utility work of such 
mainframe utilities as ISPF. 

Overview of SAs/CONNECT 

SAS/CONNECT is software that provides true client/server functionality 
between SAS sessions running on local and remote hosts. It can serve as 
a simple tool 10 facilitate file transfer, or as the backbone for distributed 
SAS systems. Latest releases of SASICONNECT supports access 
methods using the APPC. DECne~ NetBIOS, TCPIIP, ASYNC, 
EHLLAPI, 3270 and TELNET communication protooois making it 
adaptable 10 almost any configuration. Most of the time, the local host is 
Windows, while the remote one is either a UNIX, MVS or VMS running 
on either a midrange or mainframe. 

With SASICONNECT, the user has access 10 most of the files, hardware 
and software on the local and remote hosts. All commands are issued 
from the local SAS program editor, with OUTPUT and LOG 
information served back 10 the local LOG and OUTPUT windows. It 
can also execute operating system commands, batch files, and perfonn 
batch submissions. 

The two types of services offered by SAS/CONNECT are 1) Computing 
Services consisting of RSUBMITIENDRSUBMIT processing, and SQL 
Pass-Through, and 2) Ubrary Services consisting of Remote Library 
Services (RLS). and file transfer using PROC UPLOAD and 
DOWNLOAD. 

With RSUBMITIENDRSUBMIT processing, code can be parsed and 
directed to local and remote processor(s) as follows: 

signoo; 
sas code for local processing i 

RSUBMITj 
sascode for remote processingj 
ENDRSUBMIT ; 

signoff; 
more sas code for local processingj 

With SQL Pass-Through, queries are generated in the local SAS session 
using PROC SQL and passed via a remote SAS session to a remote 
SQL processor. usually in conjunction with SAS! ACCESS·. This 
allows the user to submit SQL statements 10 a remote DBMS such as 
Oracle" or DB2 from a local SAS session. This type of processing is 
used frequently in data warehousing when SAS is used access the 
warehouse data. 

Remote Library Services allows one to establish LIBNAMEs locally, 
which point to remote data libraries. This allows data and processing to 
reside on separate platforms. This can be thought of as implicit data 
transfer where data is transferted only as needed for processing. Use of 
RLS is limited to program-to-program communication protocols (APPC, 
DECne~ NetBlOS and TCPIIP). In general, experts recommend that 
SAS data reside as close 10 the processing as possible. Hence the use of 
RLS should be restricted only to cases where relatively small amounts of 
data are accessed. 

File transfer using PROC UPLOAD and DOWLOAD is explicit data 
transfer where SAS data (or some subset of it), program or program 
libraries, or SAS catalogs are transferred before the next SAS statement 
is processed. The use of PROC UPLOAD and DOWNLOAD is very 
convenient for the transfer of moderately-sized SAS data files in that the 
data is transferred as SAS data, hence the user does not have create and 
manage transport data files. The transfer process takes place in the SAS 
environment meaning that all transfer details are written 10 the local SAS 
LOG. 

Examples 

The following examples assume the remote SAS session has been 
established. Example 1 illustrates the use of SQL pass-through and 
remote processing, while the remainder illustrates the use of PROC 
UPLOAD and DOWNLOAD 10 transfer SAS data and program 
libraries. 
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Example 1: Extract data from remote database 

This example shows how a remote DBMS can be queried from a local 
SAS session. The query results are stored as permanent SAS data so 
tbat subsequent analyses access SAS data, not Informix data. 

raubmi:tj 

libname mylib '/r • .ate/sas/library/'; 

procsqlj 

connect to inform1x(database='reaote_db'); 
oreate table mylib.mytable as 

select sas_var, sas_var2 
from connection to infon.ix( 

select Al.intor.ix_col_l, A1.informix_col_2 
fro. informix.table_, Al) 

as t1 (sas_va .. , sas_Yar2}j 
quit; 

endr"sublli't ; 

Example 2: Download an entire SAS data Ilbrary 

This example shows how an entire SAS data library can be downloaded 
from a remOle mainframe to a local PC. 

libname pclib 'o:lsaslibsl'; 

rsubmit; 
libname Mvslib 'main.frame.sas.library' disp=shrj 
proc download inlib-lIvslib outlib-pclibi 
runj 
endrsubmit: 

Example 3: Download a subsetted SAS dataSet 

This example shows how to download a SAS dataset that has been 
subsetted using dataset options. In genellli. any valid options can be 
used to subset transferred data. 

libnaee pclib 'c:\saslibs\'; 

rsubmit; 
libname mvslib 'aain.frame.sas.library· disp=shr; 
prot download data=avslib.data, (kee~var1 var2 var3) 

out=pclib.data1; 
run; 
endrsublllit; 

Example 4: Upload and create a "smalP' SAS data Ubrary 

This example shows the upload of a SAS library into a newly allocated 
dataset The space allocated for the library will depend on the 
installation-set defaults. 

libnaae polib 'c:\saslibs\'j 

rsubmitj 
libname mvslib 'main.frame.sas.library' disp=new; 
proc upload inl1b-pe1ib outlibamyslib; 
run; 
endrsubllit; 

Example S: Upload and create a "large" SAS data Iibnlry 

This example shows how to dynamically create a larger dataset to 
upload to (one that exceeds default space allocation). 

libname pclib 'c:\saslibs\': 

rsubmit; 
libname mvslib 'ona.big.honkar.of.a.sas.library3 

disp-new blksiz.-2764B space=(21648,(100Q,200»; 
proc upload inlib=pclib outlib=mvslib; 
run; 
endrsubmit; 

Example 6: Upload a SAS program directory to a program Ubnlry 
PDS 

This example shows how program Ubraries can be uploaded "en masse" 
to a newly created mainframe program libruy partitioned dataset (PDS). 

options noxwaitj 

,- directory that is to be uploaded */ 
'let source. 0:\88S\; 
filename inlib -&source·; 

/* target upload PDS */ 
%let target ~ 'my.sas.program.librarY'i 

/* puSh the source directory into a temp file ./ 
x ·dir &source> c:\dir.tmp·j 
filename indir 'c:\dir.tmp'j 

/* temp tile to contain 'included SAS code */ 
filename upload 'c:\source.tmp'; 

/71 create SAS dataset containing tne names of files to be 
uploaded wI 

data dlr; 

runj 
, 

l"f11e lOOir: 

input Cl1 test $char1. ..; 
if test not in ('.' I' '); 

Schar9. input Cl1 fil 
ext Schar3. ; 

if ext eq 'SAS'; 

filenam = compress(fil II '.' II ext); 

/71 put rsubmit statement and PDS allocation stateRnts in 
%include file * / 

data .,:,null_j 
file upload; 

put 'rsubmitj' 
"filename outlib &target disp=new lrecl=132 

blksize=3960· / 

the 

'/ 

'dsorg=po recfm=fb;'; 
run; 

/. generate a proc upload statement for each directory in 

'include file. Note the mod option in the 'include file 

data _null_; 

run; 

file upload modj 
set dir; 

infile • co.press(·inlib(' II filenam II ')'); 
outfile • compreas('outlib(' II fil II ');'); 
put 'proc upload' I 
'infile-' infile I 
'outfil.~' outfils: 
put 'run;'; 

/'" put endrsubmit statement in the Ildnclude f11e * / 
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data _null_j 
file upload mod; 

put 'endrsubmit'; 
run; 

/* execute the BAS statements in the include file */ 
'include upload; 

/* delete temp files */ 
x 'del c:\dir.tmp'j 
x 'del c:\souroe.tmp'; 

Example 7: Download a SAS program Hbrary PDS to a SAS 
program directory 

This example shows how program libraries can be downloaded from a 
mainframe PDS to a PC directory. Note the use of PROC SOURCE, 
unique to SAS running under MVS. 

/* target directory ~I 
'let pcdir=c:\sascodej 
filename pcdir '&pcdir"j 

rsubmitj 

I~ source directory WI 
'let proglib~my.ma1n.frame.sas.code.library; 

1* temp file to contain source code that is %included below 
note: lout is temp space (not macro variable) w, 

filename out • &out' disp=new lrecl=80 blksi::e=8000 dsorg=ps 
recfm=fb; 

'* program library to be downloaded *' 
filename in -'proglib- disp=shr; 

proc source indd=in outdcPout nodata noprint j 
before 'proc download' ; 

run; 

before 'infile=1n(xxxxxxxx), 11 noblank; 
before 'outfile=pcdir(xxxxxxxx.sas)j' 15 noblank; 
before 'run;' j 

'* execute %include f11e */ 
'5include out; 
endrsubllli t; 

..Interface Development 

When transfers are to take place routinely, many times it is worth the 
time and effort to automate these processes so that the transfers can take 
place with minimal coding from the user. Examples 6 and 7 above 
represent relatively complex file transfers that would benefit from some 
kind of automation. In the minimal case, this can be accomplished by 
the use of the macro language. This enables the user to parameterize 
code so that later transfers can be carried out without recalling and 
changing the base code. Onee developed and tested. the macros can be 
called for the different scenarios that the user encounters in the course of 
his or her daily work. 

On a grander scale, it might be worth the development of a SAS! AF 
application that incorporates visuals into the process to give the user a 
point and click way of initiating transfers. My experience with this 
approach has been very positive. In one instance, an interface was 
needed to interact with a client-owned mainframe. This environmenl 
was a true charge-back mainframe environment, so my decision to 
offload data and/or development was based mostly on cost. My simple 
ioterface perfonned all of my transfers and perfonned most of my utility 
work at the push of a button. This enabled me to do most of my testing 
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and development work on my PC with only final testing done in the 
mainframe environment. In my current work, I have a SAS/ AF system 
that interfaces with MVS and UNIX hosts, concurrently if needed. In 
addition to signonlsignoff duties, this interface allows me to transfer 
SAS data, programs, and LOG and OUTPUT files from batch 
submissions. II also allows me to initiate and monitor batch SAS jobs. 
Both of these interfaces were developed quickly, with just a basic 
understanding of SAs/ AF on my part. They also have perfonned very 
well in their reliability and stability. 

Conclusions 

With the high degree of portability of SAS systems, SAS developers 
quite often have the option of developing and testing on multiple 
platforms. SAs/CONNECT can be used to easily and quickly transfer 
data and program libraries from platfonn to p1atfonn while staying 
within a SAS environment In situations where this is done constantly, il 
can be worth the additional effort to develop an interface so that the 
transfers are done with minimal effort on the users part. 
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