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In a typical warehousing environment, users are dependent on files Verify . F"e-WattCher uses UNIX shell scripting to verify the input The Wrapper script, as the name suggests, simply “wraps” around
. . . . . - parameters. . . . . . 0 . .
being made available by operations team. Users have to wait till Directo ry B I T for N N erificd before proceeding further an existing script, in this case, the file-watcher. It is used to shield the

users from a more complicated script and to prevent tampering of the
Y Inner script.

the file is available and run their SAS processes. There was a need
for an automated tool to trigger the user processes as soon as
Input files become available. This display introduces a UNIX based
File-Watcher tool that searches for input files and checks to see
when they were last updated.

Structure e File-Watcher uses the inputted value to being searching for the file.

The wrapper contains user defined parameters, required by the file-
N\ watcher. It is scheduled using the CRON scheduler in UNIX. Users
can modify the wrapper to search for different files and to execute

The tool uses UNIX Shell Scripting and is Commence e File-Watcher scans for the file based on the input parameters . :
scheduled using a ‘CRON’ scheduler. The - e Interval and Days parameter define the duration the file is searched various SAS programs once those files are found. _
. ' Scanni ng and the sleep interval. The Wrapper Script Parameters are shown here (Figure 4).
parameters to the file-watcher tool are
supplied using a ‘wrapper’ script. This can be -
modified by the user as and when required. C
The tool can be programmed to look for the @) e
. . . - . . interval in
file within a gpec_lfled time period. Once the '; e File-Watched checks the date stamp on the file if it already exists. =8 b DSET
updated version is found, the SAS program _ _ e If the file is less than 2 days old, File-Watcher returns a positive ourston'n Slerac)
execution begins. CG File EXIStS message. y
_ _ _ o _ S e If file is not new, File-watcher starts the loop and continues to scan
The tool incorporates error handling and e-mail notifications. The q) for the updated file.
file-watcher tool reduces average wait time and manual effort for / sl ciail
users by automating most of the process, allowing them to focus on Q " S o
other pressing tasks. O ~
- PGM_PATH LOG_PATH
S File does e File-watcher starts the loop and continues to scan for the new file. (sas Al (sasigel
n_\\/5 — q) not Exist e To save resources, the scan is made at pre-set intervals. PGM_NAME
(SAS PGM
: NETRE)
/
A program or a script designed to S Figure 4. Wrapper Parameters
look for specific files on the file m ™\
system is typically called a File- . s
: : The wrapper has a 40 minute delay sequence built in to allow FTP or
Watcher. Such scripts monitor one ; Found or e The file-watcher exits with a success message. oC roc%psses 0 complete beforeyexeccl:utin user proarams. This is
or more folders for new or updated Updated e E-mail is triggered to the user based on the ‘umail’ parameter. P _ P g Prog '
- - - entirely optional and may be removed depending upon your
files at regular intervals. File-watcher . . . .
can be kept running at all times CD ) requirements. Wrapper can trigger multiple SAS programs which
with inbuilt sleep cycles, or _— can be run in parallel or in sequence.
scheduled in a CRON like scheduler. LL ~
| | | Not Found | R
File-Watcher script can send out e-mails to users and trigger N e File-Watcher exits with failure message.
- - P - or ot e It triggers ‘File Not Found’ e-mail to the user
custom actions like kicking off a downstream process. Such scripts Updated 99 .
can be used for pre-processing files as soon as they arrive, Y, The wrapper script checks SAS program for errors based on return
manage incoming FTP files, load files in databases etc. code (RC). E-mails alerts may be sent out to users informing them
File-Watcher uses five parameters to control the search operation about the status of the SAS program.
(Figure 1) and are typically managed by the Wrapper script (See )
section on Wrapper Script). e Successful completion of the File-Watcher, triggers SAS processes.
SYASS MR go1eISISISIN o Built-in error check to inform users about successful completion of RC=$?
Trigger SAS process. it [[_$RC"—ge 2 11 ; then ) )
e E-mail alerts sent to the user with the log of the SAS process. ${pg;'2;me;ﬁg; Engzt‘e]QB ${pgm_name}.sas Failed, check log Tile
INTERVAL - print "Return Code: ${RC}"

(Sleep
interval in
Hours)

exit 1;
else

print "JOB ${pgm_name}.sas Completed Successfully ' “date"
Ti

Figure 2. File-Watcher Operation Overview
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Figure 5. Error Check in Wrapper

Step 1. File-Watcher Starts looking for ‘File B’ Step 2. ‘File B’ is updated or Created new

UNIX return code can be obtained by ‘$?’ command in ‘Korn’ shell.
Return codes range from 0-256, where O indicates a successful

N
SAS operation. SAS typically returns O for success, 1 for warnings and 2
Program for errors.
y,

C \l U C ¥
File C
/ The figure below illustrates the code to add e-mail notification for the
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Figure 1. File-Watcher Parameters
File A

File-Watcher Operation \
The ‘umall’ parameter contains the list of e-mail address where the
notification will be sent. This parameter is set in the wrapper script
that is discussed later in the Wrapper Section. (Wrapper Script

J/ .
SAS program (Figure 6). The ‘mailx’ command is used to send e-

mail messages to the specified recipients.

. ) . . :
Wrapper Script The ‘uuencode’ command converts binary file to ASCII data which
File-Watcher SAS File-Watcher SAS n be included in the email. ‘uuencode’ takes the file name on the
y

The figure alongside (Figure 2) provides an overview of the File-

. . \ ' n en fil h ndar .

Watcher. In order to prevent false triggering of the SAS process, the \ \ standard 'npUt and pr_oduces an encoded file at the standard output
. . he file if it already exist (e 7/\( N\ . ™\ The encoding uses printable ASCII characters.
File-Watcher analyzes the time-stamp on t e file If it already exists. Unix File-System Unix File-System 2
If the time-stamp is more than 2 days old (this value can be modified), "
it does not trigger the file-watcher. The script continues to monitor fg?:;@aiihgfg%;"gg;ﬁm&ggg:ej‘jdéoi{pgm—”ame}-Sas T TSASS
the file, scanning it based on the specified parameters. File A File B File C File C ****This is an automated mail From the SAS UNIX server**+x
EOT
If the file gets updated during that time, the script triggers the ‘File \ / / |
Found’ e-mail and subsequently the SAS process. If the file is not N v g“e”COdeh{S""S/ S g e R e SR
! ) ! - : : _ . _ emographics.xls > attachment
updated, the file-watcher throws an exception and triggers the ‘File Step 4. File Watcher triggers SAS Program Step 3. File Watcher verifies new file data stamp uuencode ${log path}/${pgm name}.Ist ${pgm name}.lst >> attachment
Not Found" e-mail. _ _ _ mailx -s ""SAS Program Completed: ${pgm name}.sas " -r "'SAS-
Figure 3. File-Watcher Operation Steps FileWatcher@XYZ.com™ $umail< attachment

The figure alongside (Figure 3) illustrates how the File-Watcher _ S
triggers SAS programs when the file is found. Figure 6. E-mail Notification code
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The flgures alongSIde (Flgu reS 7’ @m = File Found: demographics.sasibdat - Message (Plain Text) EIEI&J f@mm = File NOT Found: dem;graphics.sas?bdat—Mes.sage(PIainText) C=HACAE X
. . NG e | Adobe PDF (7] B “—jd/" eeeeeeee I Add_-Ins Adobe PDF @
8) Illustrate the e-mail message A e XS D B B v B D o XD B s B Y AT
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and the flle_WatCher Iog When the . i RESpon i e"r*.‘.t_“’":e - Erf.J:'.r’?_'?_E_:_"IE.” =) C.’F?_“‘”.“.:_ mear"... Shiv T | . i EEsi b . i e':‘Ft_“’”:e - Erf.‘:r'?_"f:”?.?” =) C?F_t“".‘i_ mea"... SRina |
. . - . From: SAS-FileWatcher ¢ sent: From: SAS—FiIeWat?d'.'ler_ sent: |
file is found. (Figures 9, 10 depict R IS
Subject: File Found : demographics.sas7bdat Subject: File NOT Found : demographics.sas7bdat
L] L] - L] N W
the Condltlon When flle IS nOt *xxEEEEMessage genera ted by the file-watcher script*#****x *EEXXX*Message genera ted by the file-watcher script**®****
****This is an automated mail from the SAS UNIX server*®®** ****This is an automated mail from the SAS UNIX server®***
ound) The log also reports the
number of cycles that the file-
watcher iterated before triggering Figure 7. File-Watcher: File Found E-mail Figure 9. File-Watcher: File Not Found E-mail
the subsequent SAS process.
= N = = | FileFound.log - WordPad _ Rp— [E=NECE = r.ﬂ. | == = | FileMotFound.log - WordPad - - - = | B |
Home e @ Hame Wiew 7]
' = ] i ~1 7| | [e=]==]| s = = |[*= = @4 Fi - = ’
This example uses a delay of 7 Bl o, | B i) ESIELiE) 2 o B — e SR
i B || e 3 | e | P i%g = S|z || M) e ceecan e e—— = e Replace
. ~ ) ) o (e Pavste Bl |1 | abkel ez || a# - é, E%E = == Insvert EI S
seconds and runs for a maximum T Ty e ey o || R
| | | | e e ——— e ——————— &
of 30 cycles. i e S o |
i cyecle= 30 ID:Lrectory Exists ....
ol File—-watcher starting..... " dElaY: 7 sBecon d({=s)
File not present... File—-watched will keep locoking for the file cycle= 30
File has been created/updated recently. File-watcher cycled 3 File—watcher starting.....
t:i.mes : File not present... File-watched will keep looking for the file
Eale meboher acrapl-Sxaciited SHoeas=tallg File NOT found or has not been updated recently. Please check
Ioataabing 40 Don delay ssauooes . . with the source and re—initialize the File—watcher script
. . - | Starting Program demo fwatch.sas Mon Feb 253 17:52:06 EST 2013 . iy
1 JOB demo fwatch.sas Completed Success fully Mom Feb 25 17:52:06 3 £ oy
The figure alongside (Figure 11, il Lo e RS
12) illustrates a sample e-mall . e —— % e —0— O
= s I
that contains and excel Figure 8. File-Watcher: File Found Log Figure 10. File-Watcher: File Not Found Log
1 b) .
attachment. ‘Uuencode’ is used
to encode the excel file
1 7 b)
demog raph I CS -XIS . @W e SAS Program Completed Successfully: demo_fwatch.sas - Message (Plain Text) Lo 0 X EHD-®™- = demographics.xls [Compatibility Mode] - Microsoft Excel = @»g ;
k ‘I_Fj/' eeeeeeee | Adobe PDF i@ Home Insert Page Layout Formulas Data Review View & e o e ER
e DOLENSED e DR SRl (B2 = | e 2 oBE e B S gy gy
- - - Reply i{e;;llylr Forward %, call ~ || Delete 'E\?;eto CFc\ealte A?t"ther SBlcldck -] Mot Junk Categorize Fallow Itl'lark ads s Sefect > Paste Bye A = = » .0 .00 ) Cell Styles !_::"'_IFormat 2 IETtrt& sFdect&
= % = = - b M= T == == v 00 .0 = = - T | &7 Filter~ v
The enCOded flle IS dlrected to an | ’ Res_porj_d J ’ e;;t_ion: EEEEE ET_JZ;_IEE-_n_-l_a_iI 'T-_ Optlonps mea'?-___ Flnd Clipboard 1 Fant ] Alignment % |  Number ] - Styles Cells IIEcIeitringee
(1" - y F“.)m: = SAS—FiIeWai?djer_ sent: Al 2, fr| CONT :
attachment. The ‘listing’ output L S . - — T— G
. || Subject: 1 SAS Program Completed Successfully: demo_fwatch.sas 2 | 01 180 44 BAHAMAS BAHAMAS AMR EI
generated by the SAS program IS .| Message | 7| demo_fwatch.lst (49 KB) E]demographics.xls (52 KB} _ i 31 %:ég 1gj EihligA gihliEA img
SAS Program Completed Successfull = I 5 | 91 295 188 COSTA RICA COSTA RICA AMR |
- g & £ 6 91 300 192 CUBA CUBA AMR
aISO enCOd ed USIng uuenCOde #*%*This is an automated mail from the SAS UNIX server*®==* |7 91 320 214 DOMINICAN REPUBLIC DOMINICAN REPUBLIC AMR
8 | 91 330 222 EL SALVADOR EL SALVADOR AMR
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and included Iin the same O e - %
. 3 12| 91 487 388 JAMAICA JAMAICA AMR
attachment file. Attachments can T R e =
18 a1 740 £01 DAMAN A DAMANMA ANMD
be opened directly from the e- Figure 11. Notification E-Mail with Attachments Figure 12. Attachment opened from the E-mail
mail.
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CRON is a UNIX based scheduler that enables users to schedule processes and run them at a pre-set time and date.
CRONTAB is a file used to maintain jobs in CRON. Each line in the CRONTAB file represents a CRON job.

CRONTAB can be accessed from the UNIX command line using some basic commands. It typically uses vi-editor
commands to edit/modify the scheduled jobs. CRONTAB file has five fields for specifying day , date and time followed by
the command to be run at that interval.

The permissions to create a CRON file or schedule a CRON job are handled by a set of files in UNIX — ‘/etc/cron.allow’
and ‘/etc/cron.deny’.

File-Watcher tool reduces wait times and effort on part of the users by
automating the program triggers, allowing them to focus on other pressing tasks.
The code is very flexible and can be modified to fit any UNIX SAS environment.
E-mall triggers can be added to the script to notify users once their programs have
executed and even include the log file or list report in the e-mail. Multiple
programs can be triggered either simultaneously or in a sequence, without any
manual intervention, thus saving time and other valuable resources.

= “CRONTAB Command”. © Copyright IBM Corporation 2010, 2012. Available at
http://pic.dhe.ibm.com/infocenter/aix/v7rl/index.jsp?topic=%2Fcom.ibm.aix.cmds%2Fdoc%2Faixcmds1%2Fcrontab.ht
m

= “CRON”. Wikipedia®, the free encyclopedia. Wikimedia Foundation, Inc. (February, 2013). Available at
http://en.wikipedia.org/wiki/Cron

= Paida, Vinodh and Pandya, Niraj J. 2011. Proceedings of the PharmaSUG 2011 Conference, Nashville, TN (May, 2011).
“Let the system do the work! Automate your SAS code execution on UNIX and Windows platforms”. Available at
http://www.pharmasug.org/proceedings/2011/AD/PharmaSUG-2011-AD11.pdf
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