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ABSTRACT

The Education Division at SAS Institute uses personal computers
for student workshops in its training centers around the country.
We must assure that all the proper files are on these machines each
time a student takes a class. Therefore, our goal was to develop
a system to easily maintain dozens of PCs from a central location,
namely the mainframe computer in Cary, North Carolina. This appli-
cation relies on base SAS® software on both the mainframe and the
PC, especially the UPLOAD and DOWNLOAD procedures.

We use the mainframe to store copies of all the PC files (in binary
format) along with an associated master list that identifies all the
files that should be on the machines in any given training center at
any given time. Then, when maintenance is run on a machine, the
system uses the SAS System to upload to the mainframe a com-
plete directory listing of the files currently on the PC. This list is com-
pared to the master list and any missing or modified PC files (based
on a comparison of the number of bytes, and the date and time of
the last update) are replaced by downiloading the mainframe copy
of the file. In addition, any unauthorized files found on the PC are
erased.

INTRODUCTION

The Problem

This paper presents a technique that can simplify the job of manag-
ing a large number of machines, especially when they are at remote
sites. Through this technique, PC software can be maintained via
a mainframe connection. The Education Division at SAS Institute
uses personal computers in its training centers around the country.
These machines can be used either as stand-alone PCs or as main-
frame terminals. They are used primarily by students to run the
workshops that accompany SAS training cowrses. They are also
used occasionally by SAS Marketing Division personnel to demon-
strate SAS software products to customers. Since these machines
are used by many different paople for different purposes, there is
a large potential for intentional and unintentional alteration of the
files needed for student workshops.

We keep all the necessary SAS software, workshop data, terminal
emulation software, and $0 on, on the hard drive of each machine.
Thus, we have the quality control challenge of assuring that each
machine is in proper working order (that is, that all necessary files
are avaitable) each time a student comes in to take a class. We also
must occasionally update the SAS software or the data used for
class workshops, so we need a way to distribute new files to the
PCs as needed. The job of maintaining the software on these PCs
is complicated by the number of machines involved (over 100) and
the fact that they are located all over the country, while the people
responsible for this maintenance are located at SAS Institute head-
quarters in Cary, North Carolina. in addition, the hardware and soft-
ware differs somewhat from training center to training center,
making it necessary to treat each one a little differently.

Qur Goals

Our objective was to develop a system for PC software mainte-
nance that could be easily administered from a central location
(Cary) and would assure standardization of all machines in a training
center. The system should be able to determine quickly and auto-
matically which files are missing or altered on a given PC, based
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on comparison with a predefined standard, and then be able to cor-
rect the machine (add, remove, or replace files) as needed. This
approach relieves staft members in the training centers of the
tedious and error-prone tasks of browsing dozens of subdirectories
to find out what is missing or altered and then copying needed files
from diskette.

The system should also allow for files or whole directories to be
exempt from maintenance so users could keep personal files on the
PC (as long as they are properiy listed in our master files).

The system should be easy for nontechnical staft members in the
training centers to use; each training center is stafted by a full-time
course coordinator who will eventually be responsible for running
the system. The system must give us the flexibility to define different
standards for each training center to allow for differences in specific
terminal emulation software. And the system should allow us to eas-
ity modify the standard and then quickly update all the machines in
a given training center.

IMPLEMENTATION

Overview of the PC Maintenance System

The PC Maintenance System (PCMAINT) uses SAS micro-to-host
link software to allow communication between the PCs in our train-
ing centers and the |BM mainframe in Cary (SAS Release 6.03 on
the PC and Release 5.18 on the mainframe are required). We store
copies of all the PC files on the mainframe; there is also a master
list on the mainframe that identifies all the files that should be on
the PCs in any given training center at any given time. Then, when
PCMAINT is run on a machine, the system uses PROC UPLOAD
to send a complete fist of the files currently on the PG to the main-
frame. Upon processing this list of PC files, the system can handie
all of these specific needs:

= erase unauthorized files

« create new directories

- remove unauthorized directéries
« download missing files

« download altered files

= allow files or whole directories to be exempt from
maintenance.

Master Lists and Mainframe Copies

The first step in setting up the PCMAINT system was to define the
master list of files for each training center and transfer a copy of
each PC file to the mainframe. The master lists are in SAS data sets
on the mainframe, with one data set per training center. Each data
set contains one observation per PC file, and each observation
includes the comptete PC file specification {path and file name), the
size of the file (in bytes), and the name of the mainframe file contain-
ing a copy of the PC file (Table 1). It also contains the variable
INSTRUCT, which is the instruction for what should be done to this
file {or directory); the only two values are COMPARE and EXEMPT.



Table 1 Excerpt of a SAS Data Set Containing a Master List

DR FNAME FEXT BYTES MVSFILE INSTRUCT
CADOS COMPARE
CA\DOS CHKDSK COM 9850 ‘PCM.DOS.DIR(CHKDSKY COMPARE
CA\DOS DR COM 3370  ‘PCM.DOS.DIR[DRY COMPARE
CA\DOS EDLIN COM 7526 ‘PCM.DOS DIR(EDLINY COMPARE
CA\DOS FORMAT COM 11616 ‘PCM.DOS.DIRFORMAT)  COMPARE

The PC files are stored in binary image form on the mainframe;
that is, an exact copy of the PC file is made, with no ASCII to
EBCDIC conversion. There is no reason to convert since the files
are not actually used in any way on the mainfrarne. In fact, since
the sole purpose of these files is to be eventually transferred
back to a PC, it would be inefficient to convert each time.

The copies are kept as members of paritioned data sets (PDS),
which is helpful for grouping files that come from the sarne direc-
tories on the PC. The file characteristics of the PDSs were cho-
sen to optimize data transfer between the PC and rnainframe
when using PROC DOWNLOAD. A record length (LRECL) of 256
was chosen, as this is the largest length supported by the proce-
dure. A large block size (BLKSIZE=23000) was chosen to
reduce the number of O requests that the SAS System must
make to MVS. Variable-length records (RECFM=VB) were cho-
sen to prevent padding of the last record with blanks, which
would oceur with fixed-length records.

Mainframe Accounts

The PCMAINT system requires a TSO logon ID for making a con-
nection to the mainframe. To allow many machines to run
PCMAINT at once, we decided to devote one TSO logon ID to
each PC. This reduces the amount of time it takes to maintain
all the PCs in a training center.

Step-by-Step Summary of PCMAINT

With the master lists, copies of PC files, and TSO accounts in
place on the mainframe, we were ready to install and run the
PCMAINT software on the PCs. To install PCMAINT on the PC,
we put the four files needed for the system in the D:\PCM subdi-
rectory:

PCMAINT.BAT DOS batch file that starts the system
MAINT.SAS SAS program called by PCMAINT.BAT
MAINTZ2.SAS SAS program called by MAINT.SAS,
which further calls the mainframe SAS
program
MAINT.SCR  Script file that controls the micro-to-host

link.

To run PCMAINT, the user simply changes into the D\APCM
directory and types PCMAINT; no further user intervention is
required. This section traces the sequence of steps that occur
when the system is invoked.

1. PCMAINT BAT
This bat file produces a directory listing of all the files
currently on the machine; this listing is directed to a file
for future reference. Then the terminal emulation
software and the SAS System are started. We call the
SAS System with an AUTOEXEC file, MAINT.SAS, which
exescutes next.

2. MAINT.SAS {Appendix 1)
This SAS program includes the statements necessary to
set up the remote link and to submit statements to the
mainframe automatically. The included program,
MAINT2.SAS, actually does the remote signon and
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‘remote submit. Autornated remote processing is
documented in SAS Technical Report P-187, Charges
and Enhancements to the SAS Micro-to-Host Link, Releases
5.18 and 6.03.0ur script file for the remote link is a
slightly modified version of the LOGTS0O.SCR script
which is distributed with PG SAS software. in the 3270
SIGNON section of the script, we use the following
statement to logon automatically to a specific TSO
account which has been assigned to this PC (xxx
indicates a particular account, for example, PCM001,
PCMO15):

type 'tsoc PCMxxx'

3. MAINT2.5AS (Appendix 1, Step 1)
This program is included and submitted by MAINT.SAS.
Step 1 of the program is a group of SAS statements that is
submitted to the mainframe by enclosing it in an
RSUBMIT/ENDRSUBMIT block. There are just three
statements here, the minimum required to get the
mainframe SAS program running. One of our design goals
was to put as much mainframe code as possible on the
mainframme itself, rather than on the PC; this allows us to
easily change the code if necessary, without having to
distribute new system diskettes to all the training centers.
The first statement allocates the file containing the
mainframe code that we want to run at this point. We set
the SITE macro variable in a %LET statement so the next
program will know which master list to use for this
machine. Finally, the MAINT program is run with a
%INCLUDE staternent.

4. ‘PCMO00.MAINT.SAS(MAINT) {Appendix 2)

o Step 1 - This program starts by calling a CLIST to
alocate the mainframe files needed by the application. It
is very helpful to put these allocations in a CLIST
because, if an allocation is issued directly from the SAS
System and it fails, a message witl be written to the
terminal, which must be cleared before execution can
continue. Thus, the user would need to monitor the PC
and switch to the mainframe session to clear the
message if this situation occurs. However, by putting
the allocations in @ CLIST with a CONTROL NOMSG
staternent, you can avpid this problem. Of course,
normally you would not want to ignore such. messages,
but we have several allocations that rmay fail if the file
doesn't already exist (we anticipate this sitvation by
checking a return code and creating the file if
necessary).

0 Step 2 - This part of the program uploads the PC file
list and creates a SAS data set with the following

variables:
DIR $ 50 directory name {path)
FNAME & 8 filename
FEXT § 3 fikename extension
BYTES § 8 number of bytes in file
DATE § 10 date of last change to file
TIME $ 11 time of last change to file

Notice that DIR, FNAME, and FEXT are also found in
the master data sets; these fields will be used to match
observations. The SWEEP SAS data set contains one
observation per PC file; there is also a separate
observation for each subdirectory, with missing values
for FNAME and FEXT. These special directory-only
observations will be used to take various actions on a
directory level, such as creating or removing directories.



Finally, the SWEEP data set is sorted by DIR, FNAME,
and FEXT.

Step 3 - In the next several DATA steps, we
preprocess the SWEEP data to accomplish several
things:

« If an entire directory is marked EXEMPT in the
master list, remove all files in that directory from the
SWEEP data set (this feature makes it easy to
exempt many files at once, without having to identify
them all in the master list).

« Create a SAS data set containing a list of directories
that need to be created.

« Create a SAS data set containing a list of directories
that need to be removed.

We first divide the master list for the given training
center into three data sets: one containing a directory-
only observation for exempt directories, one containing
a directory-only observation for directories to be
compared, and one containing the rest of the original
observations, that is, all the observations for individual
files.

In the next DATA step, we use the SET statement to
bring in one exempt directory at a time and then use
the SET statement with the POINT option to search the
entire SWEEP data set for files in that directory; this
allows us to remove those files selectivety from
SWEEP. The final DATA step merges the COMPARE
directories {DIRSCOMP} with the SWEEP data set,
using the special IN= variable to determine whether the
current observation is coming from both data sets (a
matching DIR was found) or just one of them. If the
directory is only found in DIRSCOMP and not in
SWEEP, that directory should be on the PC but is not.
In that case, an observation is output to MKDIR. On the
other hand, if the directory is found only in SWEEP, it is
unauthorized, and an observation is output to RMDIR.

The MKDIR and RMDIR data sets will be used later to
construct & PC bat file to do the actual MKDIR (make
directory} and RMDIR (remove directory) commands.
Notice aiso that, at the end of this step, SWEEP
contains only the observations for files; the directory-
only observations have been removed.

Step 4 - in this DATA step, we merge the SWEEP and
FILES data sets, again using IN= variables. As we do

the merge, one of the following situations will occur for
the current observation:

« The file is EXEMPT (there may still be exempt files
that are not within exempt directories); no action is
taken.

« The file is found on both the PC and master list, but
the PC file has been altered; in this case, a
DOWNLOAD statement is written to the flat file
DOWNLOAD. This file will accumulate all the
DOWNLOAD statements for later execution.
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The PC file is tested on three criteria to determine if
it has been altered. First, if the size of the file differs
from its description in the master list, then obviously
the contents have been changed. However, the file
could have been altered but still have the same
number of bytes. So we also check the date and
time of the file; if it differs from a standard that we
have previously set on all the files (1-01-80, 12:00a),
we assume that file has been changed. Now, when
a file is downloaded, DOS will set Its datetime stamp
to the current value on the PC. So we must reset it
to our standard datetime to avoid unnecessary
downioading in the future. We do this viaa C
program that uses a special function to reset a file’s
date and time. This explains the additional DATA
step and PROC DOWNLOAD step following the
PROC DOWNLOAD of the original file. These two
steps allow us to accumulate a list of all the files
that have been downloaded; this list will later be
used as input to the C program.

The file is on the master list but not on the PC; as in
the above case, two DOWNLOAD statements are
generated: one that will download the originat file
and one that will downiload the list of files to be
reset {datetime).

The file is on the PC but not on the master list; we
write a DOS ERASE command to the flat file that
will be downloaded and executed as a bat file on
the PC.

o Step & - Now we must add -any MKDIR and RMDIR
commands to the DOS bat file. The SAS data sets
MKDIR and RMDIR are first sorted by directory; then
the commands are written to the DOS file in two DATA
steps. Finally, the file is downloaded for execution on
the PC.

5. MAINT2.SAS (Appendix 1, Steps 2 & 3)

Now control returns to the PC, where we are still running
the SAS program MAINT2.SAS (the remote link is still
active, however). Now we actually do all the work that was
prescribed in the preceding steps. The MAINT.BAT file is
executed to get rid of unwanted files and directories and to
create any new directories needed. Then the file containing
all the DOWNLOAD statements is run with an RSUBMIT
command. When the downloads are finished, the remote
link is ended.

. PCMAINT.BAT

When MAINTZ.SAS is finished, control is returned all the
way back to the original bat file. To finish up, we run the C
program, which resets the date and time on all downlocaded
files, and erase three temporary files that we no longer
need.



APPENDIX 1. PC SAS CODE
MAINT. SAS

options remotew=irma;

filename rlink »d:\pcm\maint.scrv;
dm *inc *maint2.sas"';

da 'submit’;

MAINT2, SAS

DM 'SIGHON';

JRARREEIRTARMIRNRAERE  STED | S ddiktddeabeesbesbbesinsngnssiien/
/% Submit mainframe code to upload and process sweep data */
i (rclean opv and compare to master file list) */
P T T T T T I T I e Ty
DM "RSUBMIT';

X ALLOC F{MF} TA{'PCMOCD.MAINT.SAS') SHE;

SLET SITE=Ch;

$INC MF{MAINT);

ENDRSUBMIT;
JESERXESURRRRRAEIHRER STEP 2 ¥ dbuthrttbbtdt s i kit i bdantbins/
/% Run DOS batch file to do any RMDIRs, MKDIRs, and ERRSEs */

SESEREEEER AR I RS AU RET A AN R R R ERR R SRR R RN R R AR R R SRR/
DM =X 'D:\PCM\MRINT.BAT'n;
/ERFRER R kR kkdddbd  STEP ] #3EsSdbkbdbsdbebbbbddrtrbibbniibras/
/* sobmit PROC DOWNLOADS ¥/
JERRERREERSNRR R RN REARE R RER AR RN AR ERERRRNER LR ERAERREE RN R/
DM 'RSUBMIT';

T50 ALLOC F{DOWNLAOD) DA{DOWNLANO.PGM} SHR REU;

$INC DOWNLOAD;

TS50 FREE F({DOWNLGAD};
ENDRSUBHIT;

OH '3IGNOFF';

APPENDIX 2. MAINFRAME SAS CODE (MAINT)

JERERERERENERRORRRRERERER  STED | bbb RERnbibb bbb ERniibinin/
/% Execute CLIST to allocate neécessary files */
JER AR AR R R AR R R E R AR R R AR E RN AR RN R LR/
TS0 PCHSTART;
JEEREERRRERERSRRBARARRRRE  CSTEP 7 Skdsdbbdbbnidfuirneihnbrnsbnnss/
/% YPLOAD and "clean up~ list of PC files */
P T R T e T T P L T
PROC UPLOAD INFILE='D:\PCM\SWEEP.DAT' OUTFILE-RAWSWEEF;
DATA SWEEP(KEEP=DIR FHAME FEXT BYTES DATE TIME);
INFILE RAWSWEEP;
LENGTH DIR § 50;
INPUT 31 LINE $80. 3;
LINE=UPCASE(LINE):
IF LINE=' ' THEN DELETE;
ELSE IF INDEX(LIKE,'<DIR>'} > 0 THEN DELETE;
ELSE IF INDEX{LINE 'DIRECTORY OF') > 0 THEN DELETE;
ELSE IF INDEX{LINE, 'VOLUME IN') > 0 THEN DELETE;
ELSE IF INDEX{LIME, K 'BYTES FREE') > 0 THEN DELETE;
ELSE IF INDEX(LINE,'>>> SWEEP >>>") > 6 THEN DO;
DIR=UPCASE(SUBSTR({LIRE, 15]);
RETAIN DIR;
END;
EISE DO;
INPUT FNAKE § 1-8 FEXT § #0-12 BYTES 14-23
DATE § 24-33 TIME § J4-#4;
FNAXE=UPCASE(FNANE) ;
FEXT=UPCASE(FEXT};
TINEaUPCASE({TIME);
END;
RUN:
PROC SORT DATA=SWEEP;
BY DIR FNAME FEXT;
AUN;
JERERRERLRERREFLEEEREIREE  STED 3 0t dbirs it bR rpin b xnnbnn s/
/% Break master data set into three data sets: one for files, #*/

/% one for exempt directories, and one for directories to be */
/* compared. Remove files in exempt directories from SWREP. */
/* Create list of files to be either removed or created. */

FREANBREE SRR R ERE R AR ERRRER R R XA RN RN RN RERRER AR RO R R ER )
DATA FILES{KEEP=DIR FNAME FEXT BYTES INSTRUCT MVSFILE)
DIRSEXEX([KEER=DIR}
DIRSCOMP({KEEP=DIR});
SET MASTER,.ESITE;
IF FNAME=' ' AND FEXT=" ' THEN DO;
IF INSTRUCT='COMPARE' THEN OUTPUT DIRSCOMP;
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ELSE IF INSTRUCT=*EXEMPT' THEN OUTPUT DIRSEXEM;
END;
ELSE IF FNAME-=*' ' THEN QUTPUT FILES;
RUN;
DATAR SWEEPF {¥EEP=DIR FNAME FEXT BYTES DATE TIME);
SET DIRSEXEM|RENAME=DIR=MASTDIR);
DO I=1 70 KOBS;
SET SWEEP POINT=I NOBS=NOBS;
IF INDEX({TRIM{DIR),TRIM{MASTDIR])) = 1 THEN;
ELSE OUTPUT;
RUN;
DATA SWEEF {XEEP-DIR FNANE FEXT BYTES DATE TIME)
MKDIR {KEEP=DIR)
RMDIN (KEEF=DIR};
MERGE DIRSCOMP[IN=ONKASTER]
SWEEP [ IN=ONSWEEP} ;
BY DIR;
IF ONSWEEP AND FNRME-=' * THEN OQUTPUT SWEEP;
IF -~ONSWEEP THEN DUTPUT MKDIiR;
IF ~ONMASTER AND FHAME=' ' AND FEXT=' ' THEN QUIPUT RMDIR;
RUN;
/tt;ttiliIt#&t#ttttlt#*tt STEP § e usesssdrftaasd it iaanneaisns/
/+% Process the remaining SWEEP observations and create the iist #/
/¢ of DOS ERASE commands, the list of PROC DOWNLOAD statements, */
/% and a log of all actions taken. */
JERERBERRERSAKREE R R R R R R KRR R RN R R R R R R R kAR
DATA _NULL_;
MERGE FILES({IN-ONMASTER RENAME=(BYTES=BYTESZ))
SWEEP{ IN=ONSWEEF) END=EOF;
BY DIR FNANE FEXT;
IF _N_=1 THEN DC;
FILE MAINTLOG;
PUT 15%'-' =ESYSDATE CESYSTIME ¢ 15#%'-*;
END;
IF INSTRUCT='EXEMPT' THEN RETURN;
IF DIR="C:\" OR DIR«'0:\' THEN

PCFILE=TRIM(DIR) || TRIM{FHAME} |! '.* || TRIM({FEXT);
ELSE

PCFILE=TRIM{DIR) !! 7+ || TRIN(PWAME) || *.' 1| TRIN(FEXT)
QPCFILE= ~'~ |1 TRIN{PCFILE) [} n'»;

IF INSTRUCT='COMPARE' AND ONMRSTER AND ONSNEEP THEN DO;
IF BYTES~=BYTES2 OR CATE-~='1-01-80' OR TIME~='12:00A' THEN 10;
FILE DOWNLOAD;
PUT 'PROC DOWNLOAD INFILE=' MVSFILE;
PUT » OUTFILE<'+ PCFILE n' BIMARY; RUN;;
PUT 'T$0 ALLOC F{PCFILES) DA{DOWNLOAD.PCFILES) MOD REU;’;
PUT 'DATA _NULL ; FILE PCFILES; PUT ' QPCFILE '; RUN;' ;
PUT *PROC DOWNLOAD INFILE=PCFILES';

POT = OUTFILE='D:\PCH\CHGDATE.DAT'; RUM;";
PUT "TS0 FREE F{PCFILES);";
PUT;

FILE MAINTLOG;
PUT WVSFILE ' DOWNLOADED TO ' PCFILE;
END;
END;
ELSE IF INSTRUCT='COKPARE' AND ONMASTER AND -ONSWEEP THEN DO;
FILE DOWNLOAD;
PUT 'PROC DOWNLOAD INFILE-' MVSFILE;
PUT © QUTFILE='n PCFILE n' BINARY; RUN;n;
PUT 'T50 ALLOC F{PCFILES) DA(DOWNLOAD.PCFILES) MOD REU;';

PUT 'DATA _NULL_; FILE PCFILES; PUT ' QPCFILE '; RUN;';
PUT 'PROC DOWNLOAD INFILE=PCFILES’;

PUT - OUTFILE='D:\PCH\CHGDATE.DAT'; RUN;";
PUT 'TSO FREE F(PCFILES);';

PUT ;

FILE MAINTLDG;
PUT WVSFILE ' DOWNLOADED TO ' PCFILE;
END;
ELSE IF -ONMASTER AND ONSWEEP THEK DO;
PUT 'ERASE ' PCFILE;
FILE MAINTLOG;
PUT 'ERASE ' PCFILE;
END;
RUN;
TS0 FREE F(DOS MAINTLDG);
JEEEFRERTERRERRREARIERRNE  STED § A% 5 ks b brdbbrrbrsd S bhnsdbdbben,
/* Sort the MKDIR and RMDIR data sets and append any MKDIRs and */
/% RMDIRs to the DOS.BAT file. Download this file te be run on */
/% the PC, The PROC DOWNLOADs will be run (via RSUBMIT) after */
/% the ERASEs, MKDIRs, and RMDIRs are done. */
P Ty s L e T e et
PROC SORT DATA-MEDIR NODUPS; .
BY DIR;



RUN;
PROC SORT DATA=RMDIR NODUPS;
Y DESCENDING DIR;
RUN;
TSO ALLOC F{DOS) DA{DOS.BAT) MOD REU;
TSO ALLOC F{MAINTLOG) DA{MAINT.LOG) MOD REU;
DATA _NULL_;
SET MEDIR:
PILE DOS; .
PUT 'KKDIR ' DIR;
FILE MAINTLOG;
PUT ‘MRDIR ' DIR;
RUN;
T50 FREE F(DOS MAINTLOG):
T50 ALLOC F(DO5) DA{DOS.BAT) MOD REU:
TSO ALLOC P(MAINTLOG) DA(MAINT.LOG) MOD REU;
DATA _NWULL_;
SET RMDIR;
FELE DOS;
PUT '‘RMDIR ' DIR;
FILE MAINTLOG;
PUT ‘'RMDIR ' DIR;
RUN;
PROC DOWNLOAD INFILE=DOS ODTFILE='C:\PCHM\MAINT.BAT'; RUN;
FHERSERRRTRNEISRISRNnSRas  STEP |  $3esdrdrdirrbhrtbrsiirhhees/
/% Execute CLIST to free all the files */
JEEREERERERTARNRSARENLRRERATRERRREIRRLRkisRARRRRRRREER RNk RRI kSR
TSO PCMEXIT;

CONCLUSION

Limitations

One limitation of the PCMAINT system is that it depends on a num-
ber of critical files to run {base SAS, terminal emulation software);
if these basic files have been deleted or corrupted, the machine
must be completely restored from backup diskettes. Secondly, the
rate of file transfer makes it impractical for large-scale transfers.
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One way 1o improve the transfer rate would be to keep compressed
copies of the PC files on the mainfrarmne; however, this would require
an additional step to “uncompress,” the files after downloading. It
is also possible to build a check into the system to wam the user
if the total number of bytes which need to be downloaded is exces-
sive; at some point, it would be more efficlent to restore the machine
from backup diskettes. Finally, a useful enhancement to the system
would be 1o allow the user to specify maintenance of only parts (that
is, subdirectories) of the machine instead of the whole machine at
once.

Summary

The PCMAINT system enables us to maintain. the software on a
number of remote PCs via a mainframe connection. When the sys-
term is run on a PC, a comparison is made between the files currently
on the machine and a master list describing the fites which should
be on the machine. {f any discrepandes occour, the PC is corrected
by downloading copies of the comrect PC files from the mainframe
and erasing any extraneous files on the PC. This system has been
usefulin giving us control from a central location to assure the integ-
rity of our remote training PCs and to keep them updated with the
most recent software in a timely manner. It is also an efficient, auto-
matic way to accomnplish a task which had previcusly been tedious
and time-consuming. The systemn provides many of the capabilities
of networking for litlle of the cost; it's like using the mainframe as
a network server.
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