
The Advantages 01 SAS 6.06 Under osJ2® 
Stephen Mandel, Anheuser-Busch, Inc., Sl Louis, MO. 

The availability of $AS@undBr IBM OS/2 prrNides another 
altsmative for those users seeking work stalion based 
solutions for their $AS processing needs. What performance 
can users expsct from OS/2 $AS as compared with PC 
SAS? How doeS work station performance compare with 
IBM mainframes and VAAiniccmputets? 

This paper prssents !he author's experience in working with 
OS/2 $AS in an environment that includes $AS for !he PC, 
IBM and VAX environments. The discussion includes how 
well OS/2 $AS Interfacss with !he OS/2 PCSA®and 3Com® 
network protocols as weN as other OS/2 applications 
software. 

A Beta copy 01 SAS 6.06 was installed on a GRio®JS6is running IBM 
OS/2 1.2. The processor is a 25 Megahertz 386 chip with B megabyles 
of RAM memory installed. There is no math coprocessor. AD SAS 
Instit~e soltwane P'QIlUCIs were ilstalled on this mac:hine includill9. 
Base , SASJSTA~ SAS/FS~ SASIGRAP~ SASIETS~ 
SAS/ASSIS~ SASnML ~ SASJOrfi!! SAS/ACCESS', SASICONNECT', 
SAS/A~and SAS/Q~ Compressed SASIGRAPH maps were also 
installed. Together, the software required about 65 megabytes of hard 
disk space. 

A benchmark program was created to measure performance of 1I1e OS/2 
version 01 SAS. The purpose of the benchmark was to measure whether 
a desktop wolll station could perform the WO/l( of a VAX minicomputer or 
an IBM mainframe in a reasonable amount 01 time. The testing was 
divided into two components: task completion and task elapsed time. " 
test resuhs showed thai simiar perionnance could be achieved without 
saaificing functionality, users would be made aware of another 
alternative to mainframe and PC SAS processing. 

The benchmark used was chosen because ~ approximated a typical 
mainframe SAS job. The program reads an external ASCII file 
containing 2,000 observations and 2B variables. Assignment statements 
aeale new variables. Several reports were aealed us~ 1IIe SORT, 
FREQ, CONTENTS and TABULATE procedures. FormalS and labels 
were used 1I1roughout to make the reports easy to read and interpret. 

OS/2 SAS evaluation was performed in an organizalion which has SAS 
available on an IBM 3081 KX, a VAX duster consisting of lour model 
865O's and on about 10 IBM and compatable workstations. This 
evaluation was inspired in part by one particular woIII group which is a 
very intensive user of SAS on the IBM main1rame. This group has been 
investigating alternatives 10 the mainlrame processing of SAS lor several 
years. New WOItstations are brought in lor testing, SAS is installed and 
the performance is evaluated. I was able to use some of these 
machines lor running the benchmark SAS program, 1IIe resuhs of which 
are Included in this report. 

OS/2 1.2 was evaluated because of the muh~lOng and memory 
management capabnfties of !his operating system. .The memory 
requirements of PC SAS are~. For some US81'S large models cannot 
be calaJlated under MS DOS . OSI2 1.2 however, can address up to 16 
megabytes of memory. There was also considerable interest among our 
PC SAS users to learn of any perfonnance advantages of OSI2. UNIX® 
is another good candidate lor SAS WOIkstaIion processing, but ~ would 
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have been more dillicuh to obtain the hardware lor a UNIX based SAS 
machine in our organization. 

In order lor 1I1e OSI2 version 01 SAS to be accepted, OSI2 ~If needed 
to be accepted. The GRiD was the first machine in our woIII area to run 
OS/2 1.2. II was nOl clear how this operating system would fit in to the 
Macintosh~BM PC woriIstation mix in our organization. A greaI 
concem was the issue of connectivity. In this environment 1here is a 
mixture of 3Com, Appleshare~ Alisashare® and DECNET's PCSA 
netwollls 10 provldemail.fileandprintservicesforwolIIstations.ln 
order to succeed, OS/2 needed to prove thai h could support the OSI2 
versions of ~her 3Com and PCSA at the same level of functionality and 
ease of use as 1he MS OOS products. Add~ionally, 1I1ere were 
questions about OSI2 version 1.2 software: Could Ihis IBM version 
designed lor the IBM PS~model computer be successfully Installed 
and operated on a GRlD mac:hine which has a different arc~ecture? If 
installed would ~ aash? How difficuh would ~ be 10 learn lhis new 
operating system? Can users do all 01 the~ WOI1\ in OSI2 or must they 
rely on MS DOS lor word processing and spreadsheet software? Is 
Dynamic Data Exchange (DOE) an effective means 01 transferring data 
between other applications and SAS? These were some of the 
questions thai needed 10 be answered before OSI2 could be accepted 
as a supported operating system. 

The following repr9§nts 1IIe find~s of the OSI2 SAS evaluation. 

OS/2 Operating System 

OSl2loaded very easily on the GRiD. The only compatibility issue thai 
presented a problem involved the machine's mouse port. I was nOl able 
to address 1IIe port ~her from the instalalion process or by modifying 
1IIe CONAG.SYS file after installation. The problem was resolved by 
plugging the mouse into 1I1e serial port. A serial board was installed as 
COM2 so that ASYNC communications could be tested. 

There was no difference in running OS/2 version 1.2 on the GRiD or on 
an IBM PSI2. All functionality was 1IIe same. SAS loaded without any 
problems as well. SAS detected 1IIe mouse In the serial port. Kermft, 
WordPerfed~CoreI DraW®anct Win~lloaded and perfonned 
as expected. 3Com installed and wollled fine. PCSA only provided 
drivers for OS/2 1.1 which limbed ~ functionality. Printing and file 
services were available under 3Corn but only printing was possible under 
PCSA. PCSA printing was an awkward two step process which involved 
c:hanginglhe defauh printer on the user's VAX account. A file needed to 
be aealed beiore being printed which made h impossible to print from 
within an application. In contrast, 3Corn supported the printing of text 
and graphics Mher from a saved file or from within an application. 
3Com's file services supported data trans1er troma Macintosh 3Com file 
server to 1IIe OS/2 machine. This was very useful for an On1loin9 
project which involved 1I1e evaluation of data contsined in a Fourth 
Dimension®daIa base aealed on a Macintosh WOI1\ station. Using 
3Com and OS/2 SAS I could link to a 3Corn disk contsining 1I1e exported 
data on 1I1e 3Com network. The ASCII data was read from the network 
into SAS without needing to copy ~ to 1I1e GRiD. PCSA file services 
depended on 1I1e availability of OSI2 1.2 drivers which were nOl yet 
available. A colleague ran SAS with version 1.1 of OSI2 and was able to 
set up vinual disks, print from within applications and access his VAX 
account as anOlher disk on 1I1e machine. I stopped using PCSA alter 



instalUng 300m. The 1.2 driv91S were never made available during 1he 
svaJuation period. 

OS/2 Applications Software 

The Iollowing Is a brief discussion of ilia OS/2 apptIcaIIans soItware 1hat 
were evaluated on the GRiD: 

Kermft Is one of the workstaIion-to-hosI communications software 
supported in our organization. H provides terminal emulation and file 
lransfer SB/Vices for IBM PC and compatible machines. I tested two 
velSlons of Kerm~ for OSI2. One was a velSlon for the Display Manager 
and the OIher an early velSlon written for OS/2 1.0. BoIh work9d 
satislac.torly supplying both VT100® emulation and file lransfer 
capabll~. Neither have TektroniX®4010 or 4014 emulation capability 
which would enable US91S to view host-based graphics at their PC. This 
ability has been paJt of MS DOS Kermtt for several yen. 
Documenlalion for the Presentation Manager' veISlon of Kermft 
indicates that luture IlIIeases will support Teklronix standard graphics 
support. 

Microsoft's exoet®SPraadsheet program for OSI2 was fundionally the 
same as tts MS DOS oounterpart. No dlflicuHies were encountered in 
using this software. 

WOrdPerfect®lor OS/2 was a clone of the MS DOS velSion 5.0. No 
attempt was made to lIIWriIe 1he program for the Presenlation Manager. 
This velSlon did not support a mouse and did not have a graphical user 
intartace. Wilhin these limftatlons • worked fine but tt cleariy was nOl a 
OSI2 word prccessor but rather a MS DOS product ported to OSI2. 

The Corel eraw®graphlcs package was a beta test velSlon and had 
limtted fundionaiity. The inlerface was the same as the MS DOS 
Windows~eISlon. 

The Win~ spreadsheet software was tested because a colleague 
purchased a copy for his MS DOS machine. The package oontains both 
DOS and OSI2 versions. No differenoe in Interface or functionality was 
noted between the two versions. 

SAS Display Manager 

The SAS Display Manager can be entered lram the oommand ine in an 
OS/2 window or lram an applications group menu. SAS provides an 
installation option to a-eate or add to an applications group menu. This 
applications group menu is an OSI2 window listing all installed 
applications software. II these are presentation manager programs, an 
icon will be displayed .next to the program name. Parameters which 
inciude working directory, path and file names can all be set in the 
applications group window. Uponentering the SAS Display Manager, a 
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puIkIowrJ menu (PMENU) user Interlace appears. Available on 1he IBM 
VMlCMS®and VAX VMS' operating systems, 1he PMENU system is 
plllicularty well Implemented In the OS/2 environment When used wtth 
a mouse, PMENUs are a quick and easy Will to maneuver around the 
SAS system. Programs can be brought Into 1he editor, axscuted and 
printed wtthout using the k8yb0ard. Another leature of the display 
manager, Iilst seen in PC SAS, is the extensive help Iaclilty and use of 
windows lor llerels, Ilbrals and variable names. Extensive information 
about SAS data sets and catalogs is available in these windows which 
are easily accessible by mouse and the PMENU system. 

The Help facility, available through the PMENU system, is very good, 
providing both a ~Ion and the syntax of SAS language and 
procedures. Unfortunately, the PMENU system has no direct Will of 
using buik~n COnIext sensitlVe help. To get help for a specific ttem the 
user must switch off the PMENU interface and type 'help SAS-keyword' 
on the oommand line. The aHemalive Is to wade through layers of 
interactive help screens to find the ttem of inlerest. 

The Program Edlor looks the same and has the same functionaitty as in 
PC SAS. The SpelHng Checlcer is a good idea and can be used lor 
debugging SAS programs wtthin the ecfnor. Unfortunately, functionality 
is greatly reduced as SAS keywords are not inciuded in the dictionary. 
For example, UBNAME, EO. LE, GE, MAX, PROC, LP, SPARSEDATA 
and even the word SAS are not recogniZed by the dictionary. You can 
spend the time and energy to supplement the dictionary, but users 
should not be required to load tt wbh SAS keYwords. A nice 1eature of 
the Program Editor is tts ability to read in very large files. I was able to 
read in a SAS program containing 37,279 lines of data and program 
statements. 

The SAS Display Manager Is a highly productive programming 
environment. Without needing to type commands, the PMENU system 
can access SAS/ASSIST, the menu driven interface to SAS, PROC 
SPELL, SASIFSP, SAS/AF and PROC CATALOG. Users are prompted 
to fill in the name of a SAS data set or catalog to be viewed. A question 
mark (1) can be entered which lists all temporary and permanent SAS 
data sets and catalogs available. Text files such as SAS programs or 
raw data can also be viewed via the 'VIeW file' option. Display Manager 
windows can be opened for the inclusion of TITLE and FOOTNOTE 
statements for any procedure; the SAS OPTIONS Window can be used 
as an alternative to the OPTIONS statement to modity options; 
SAS/GRAPH AXIS, LEGEND, SYMBOL and PATIERN options can ail 
be a-eated in Display Manager windows. Program development lime is 
decIeased because LOG, OUTPUT, FSBROWSE, OPTIONS and 
LISNAME windows can be used to review intermediate data step results 
and final output. Using the mouse to delete, SOP\' and paste oolfe within 
and between SAS programs speeds up code ding and debugging a 
great deal. Graphics and output created in previous runs can be recalled 
in the GRAPHICS and OUTPUT MANAGER Windows. Output that has 
been erased 1rom the OUTPUT window Is available for review or printing 
from the Output Manager. Similarly, stored graphs are available in the 
Graph Manager. 



Performance 

The following times were recorded for the SAS benchmark program: 

Plalforrn Ooerallna System 

GRiD 386is-25 OS121.2 
GRiD 386is-33 OS121.2 
IBM AT with Inboard 386 MS DOS 3.3 
GRiD 386is-25 MS DOS 3.3 
IBM 3061KX eMS 5.2 
IBM PSI2 model 70-486 08121.2 
IBM RS6000 model 530 AIX3.1 
VAX B650NMS 52 VMS 5.3 

nmings were recorded by stopwatch. In all cases the programs were 
run several times to verify original results. SAS was run in interactive 
balch mode on each plalfonn. TIme recorded for the VAX was the 
average of several runs as VAX eXSClJlion time varied from 2 min 44 sec 
to 3 min 17 sec. User adlvity load contributed to this time variability. 

PC SAS was installed on the GRiD to eliminaJe any hardware bias and 
the benchmark was run in OS12's DOS window. As can be seen in the 
table, completion time was 6 minutes 33 seconds for PC SAS and 2 
minutes 53 seconds for OSI2 SAS. OSl2 SAS runs more than twice as 
fast on the same machine. 

I expected thai a PC with a 80486 processor would run SAS quicker 
than one with a B03S6 chip. This was not the case with the IBM PSI2 
model 70. The benchmarll was twice as slow as the 25 megaheltt 
GRiD machine. Upon testing I found the hard disk access time on the 
IBM to be 33 milliseconds as compared with 15.4 milliseconds on the 
GRiD. These results show thai SAS performance under OSI2 is more 
ralaIed to hard disk speed rather than processor speed. 

Another interesting resu~ was the extremely quick time recorded for the 
IBM RS6000 mec:hine. It's t3 seccnd processing speed was six times 
faster than the IBM mainframe. 

OS/2 Operating System and SAS 

Dynamic dala exchange (DOE) worked as documented but with 
disappointing resullS. A Unk was creaIed between an Excel spreadsheet 
and SAS. The spreadsheet contained input daIa for SAS processing. 
The dala was successfully piped into SAS but, because of missing cells, 
the formal read the dala incorrecIly. Empty cells were nat recognized by 
SAS as missing values. This resulted in the next occurrence of daIa 
being read as the variable value. Only when a '.' was placed in missing 
cells were daIa values read corredly. This method of reading in dala 
was therefore abandoned and the raw dala was obtained by exporting a 
comma delim~ed file from Excel. This was in tum a problem as h was 
discovered lha1 SAS did nat recognize two consecutive commas ( .. 1 as 
an indiCalar of missing values. This file was firstedlted to provide 
spaces between consecutive commas so SAS could read the daIa 
properly. 

~ was a pleasure and significant productivity gain to be able to use a 
mutthasking environment. Two SAS Display Manager sessions could be 
opened and code cut and pasted from one program into another. More 
than one SAS program could run aI one time though completion time 
would decrease in propol1ion to the number of programs being executed. 

11 seems clear thai OSI2 can be a very easy transition for those who are 
familiar with MS DOS. Most of the same commands are there plus a 
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SAS Version TIme 
6.06 2 min 53 sec 
6.06 2 min 13 sec 
6.D4 13 min 54 sec 
6.04 6 min 33 sec 
6.06 1 min 18 sec 
6.04 5 min 32 sec 
6.07 13 sec 
6.06 3 min 01 sec 

MOVE command which transfers files from one directory to another. 
Functionality is increased as the mouse and Presentalion Manager allow 
nimble manipulalion of files and diredories. An altradlve fealure of 
0812, for those of us who have used MS DOS for a long lime, is the 
ability to delete subdirectories without first erasing an their files. The text 
edhor provided ~h the operaJing system is powarful and easy to use. 
Irs a graal improvement OYer EDLIN, the editor supplied with MS DOS. 
~ was often more convenient to modify SAS programs using the 0812 
edhor and submh them as balch jobs. Program output is saved as a file 
by delauH which could be printed immediately or saved for future review. 

The evaluation of PCSA is nat complete. There are many promises but 
presenUy limhed fundionality. PCSA is slill in a beta stage for OSI2 1.2. 
When available, n will supper! the abUity to link a user's VAX acccunt as 
a logical disk and use virtual disks, the seme functions available to MS 
DOS users of PCSA. In addnlcn, users will be able to run programs on 
OSI2 machines from their VAX acccunlS. The 3Com network has been 
used exclusively for printing. When version 1.2 of PCSA becomes 
available, both networks will be accessible on the same ethernet card. 

Discussion 

During the testing period I helped a PC SAS user wHh a PROC GLM 
appIiCalion lha1 could nol be run on his MS DOSmachine. I was able to 
show lhal 0812 SAS could evafUale his complex model where PC SAS 
could nat. Not only does OSI2 SAS eX9CIJIe laster, but H can handle 
more complex analyses than PC SAS. "you have experience whh PC 
8AS, the OSI2 version is easy to leam as is the 0812 operating system. 

OSI2 can be viewed as a superset of DOS. Many of the same 
commands are available, plus a few more, like MOVE. There is also the 
advantage of being able 10 perform two or more tasks althe seme time. 
A workstallon running OSI2 can support standard word processing, 
spreadsheet and drawing packages without need 10 rely on MS DOS for 
these applications. 

I also !Dund lhalthe SAS benchmark will run under PC SAS, SAS for 
AIX, CMS and VMS, demonstrating the portability of SAS cede across 
different platforms. 

The Display Manager· for version 6.06 enhanced productivity by 
providing an on-line help, fibre! and fileref information and windows for 
broWSing or editing SAS daIa sets. 

The additional costs required to run the OSI2 version of BAS are 
reasonabfe. As of January 1, 1991, the cost of OSI2 1.2 Standard 
Edhion is $340 retail. Adding 4 megabytes of memory to a 4 megabyte 
MS DOS mec:hine costs about $320. There is a $100 difference in the 
cost of licensing the OSI2 SAS Base for 1 to 3 licenses as compared 



with PC SAS. The COS! dillerence does increase as the number of 
licenses grow. As a ball park igumthough, tt appears thai for a ona 
time COS! of $660 and an annuaf premium of about $100 per producl, PC 
SAS users can upgrade to OS/2 which enables lhem to execute !heIr 
ptOgranlS more 1Iian twioe as fast and to creaIe larger, more comptex 
models !han before. 

H Is quHe clear from these results thai SAS Is very I/O bound. ThIs 
means thai as with PC SAS, OS/2 perIonnlrlce Is diclaled more by hard 
disk _lime !han by !he processor speed. The IBM PS/2 model 70 
with the 486 prooessor ran the benchmark nearly tv.ice as slowly as the 
GRiD 25 megahertz 386 machine because the hard disk access time 
was twice as slow. For best performance, buyers should only consider 
the purchase of a PC wIIh a 20 miUisecond or faster hard disk. 

The BYl!Lualion also demonstrated thl!,.1remendous speed of the IBM 
RSflOOdIlRISC processor running AlX!!'IBM's version of UNIX. These 
machines are also excellent candidates as SAS machines. The 
disadvantage with lhis choice Is lha1 tt 'lll)u\d take longer 10 team UNIX 
than OSI2 for our users with a MS DOS background. 

Conclusion 

The OSI2 version of SAS performs very well. SAS users who are 
thinking about running PC SAS on a workstaIion shoufd also consider 
the OS/2 version of SAS. H runs twice as fast, can handle more 
complex analyses than PC SAS and provides an enhanced Display 
Manager environment for creating SAS applications. OSI2 SAS 
execution time has been found to compare well w~h mainframe versions 
of SAS. OS/2 SAS users have availabfe to them the same spreadsheet 
and word precessing capabilHies as are available with MS DOS and can 
be Integrated Into a 3Com and PCSA network environment. 

The author would Uks to thank the GRiD Systems Corporation for 
providing the workstation used in the evafuation and the coneagues who 
loaned software and helped with nEltWOrk configuration. Without this 
support, the OSI2 SAS evaluation would have been impossible. 
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