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APPLICATION 

IV; Ihe SfosIaIIstIcatD Mlmgement cllvl*n of a ConIract Research 

Organization. my company maintains IbrarIes of data for ml11erouB 

proJects In an OpenVMSfAXP environment. The data for each project 

ant JocatecIIn a clrectory Ire8 and defined by a unique system logical. 

Within this structure It Is possbIe to use !he SAS system to access 

specific proje<:t It1ormaIIon USIng \he X statement and VMSIDCL 

commands. 

·-------·--.. -----·-----.. ----..... -··1 

This paper wm demonslrate an application using Ihe X statement to 

locate project ties within !he directory struc:IUre and pass \hat 

Information to UBNAME stalernents In a SAS program. This 

technique. combined with Ihe $AS macro language. can make your 

Ulllyprogoall •• il9 genet1c enough to be used with any project without 

requiring major modIIIcatfons for each use. 

BACKGROUND 

D~ a.-,t system upgrade. It was ne-.y to convert all $AS 

daIaseIIs and caIaIcgs for several complex projects to transpoi1 files to 

be pot1IIcI from Ihe existing V AXIVMS errhonrnent to the I1EIW 

ALPHAlOpenVMS pIalform. Each project was SlDreclln a separatB 

hlerarchlaal dIreI:IDry structure \hat could be referenced by a unique 

systsm /ogIoaI (_ definition below). 

The cllfflcully was not In Ihe pelting process. but In locating aD Ihe 

datasets and caIaJog5 without havhg to do a search through aD Ihe 

dIrectorIas and then _rt each file /ndep8r1denIIy. The pegram 

0UIIIned In this peper was created to perform both \he search process 

and \he collV8lSlon to IraIISpOIt flies. It also has Ihe added feaIIn of 

handling mu~ pro(ecIs with one execullon. 

DEFINmONS 

system LogIcal 

Protocol 

A string of characters lhat Is usually equabKI to 

a fie name. device name. or oIher logical name.' 
Far INs IIRlIk alb. the proje<:t name is Ihe logical 
defining \he directory tree for the project data. 

Far~ PROJECT~AME:[DATAJ defines 

Ihe data dIrectoiy. This allows lIIe project to be 

referenced with a "generic" I8rm without having 
to know the exact disk loCaIIon. 

Far INs ~n. protocol Is synonymous with 

projBct. Each protocOl is an lncIMdual conITacl8d 

study. 

PURGE command VJo:t/lJMS command \hat deleles aD except the 

laI8st version of all tIIea In \he specified 

dlrectory(s). 

EngIne Sets of IrUrnal Instructions \he SAS system 
uses to read from and write to flies. engines 

ape«! flies. direct lnputloutput opeJallons, and 
gather descrip1lve Informatton about flies and 

their corUnts." 
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,........~ .............. "' •• 'I.II"" •••••• II ••••••• I •• ~' 

r PROGRAM: Archlve.SAS 

r AUTHOR: Shari H. F0iV8ndel 

r CREATED: 02J27/95 
r PURPOSE: Locale aR $AS datasets and cal8logs 

r for a given project or projects and 

r create transport m.s for each of them. 

t r USAGE: Modify project name list In Part I and 

I ~ iUf1 program thlough batch process. 

! r MODIFICATION LOG: 

;.,~, r r CopyrIght 1995. PPD. Inc. 

; r All Rights Reserved. 
i r--................. __ ................ _ ....... _ .............. , 

:.i : PART I: Project(s) list :~ .. 
: . -, 
i I %let pr0/1-pmtocoLnamel; 
! %let proJ200ptOlOCOLttatne2; 
! 

I~-
%let 11stdIr-d1sk5:(saslemp.an:hlve]; 

! 
I 
i 
, 
i 
i 
! , 
i , 

I 
~ , , 

!:;.: : create a work area to contain aD temporary Illes. 

L~~reateldr&~~.. ___ . ______ . __ ._ .. _. 
Part I of the program provides a list. In the form of macro variables. of 

the prO/eets to be processed and a countar variable to indicate the 

number cr/projects processed. This list can be generated In a number 

of ways. specifying arry number of projects. including reading In an 

8lIIIImaI file and using CALL. SYMPUT statements to assign the values 

to the macro variables. For !tis example. however. %I.ET stal8ments 

MI8 used to assign two pr!ltccoI il8i11eS and the project counter to \he 

macro variables PROJ1. PR0J2. and TOTPFIOJ. respectively. The 

counter variable TOTPROJ wII be used to control a %DO loop to cycle 

through each of the projects. This Is the only sectIon.\hat may need to 

be modified pdor to each run of !he program. 

LasIIy. Part IlssUes an X statement to create a work area to write flies 

created by IIIIs program. Creating permanent files. as opposed III 

utilizing SAS's WORKLIB. allows for ease In tracing !he infonnatlcn 

being used by the program should anything appear to go wrong during 

executlon. 



.... __ . __ ._-._._ ... -..... _ ... __ .... _ .. -.-.... _ .. _ .. -_ ............. --... -.~ 
i ! 
i .-== =' ==.: f 

! • PART H: CyeIe through proje«s: locate SAS flies and ; i 
1 • convert them to transport files. ! 
1 .. &; f 

I O/OMACRO TRN_PROJ; I 
i O/~~lO/~&~~~ i 

I i 

l . start log 10r each project on a new page:~ ·ii. 

• with a header to identify the current project '; 

------------------------_.. . , ~ 

i 
I 

page; 
%put ._ ••• .., ................ u ..... , ..... _ •• _ •• _ •• _ .. _ •• _. u_ ............ _ •• _ ...... ; 

I %put' Creating transport files for &&proj&1 
%put ...... -----............... , ••••• _ ...... ; 

: 

i 
• purge project directories to save space. I 

! 
! 

I 
! 

x purge &&proJ&l •. :(OOOOOO ... 1 ; 

.,-------------------------
• __ a list of all dlnlctorles for the p~ject 

• that contain SAS dataMIs or SAS catalogs. ; 

*'-------------------------
%let ftlellst.&llstdlr.&&proj&I .. .I1st; 

X dlrlc:oJ,.l/out..&1IIeIist &&proj&I .. :[OOOOOO ... )*.sas*$" ; 

run; 

1 ______ --------------

Part U eI the progI8I11 begins Ihe cIefinIIIon of the macro that processes 

the projecIs. The 0/000 loop c:ycIes th~ugh the 1st of projectS created 

In Part I. 

ThII search through the proJec:t area for all SAS clalasets and catalogs 

Is p8IfonnacI by X statements to Issue systsm c:ommands. The first X 

statement executH the PURGE command to "clean up. the project 

area to avoid reporting on duplicate mes. The syntax [000000 ... ) 

Indicales that the command begins at the root dlnlctory of the given 

project and continues through all the nested directories. 

It Is the DIR command that actually selV8S as the search procedure. 

The DIR command c:AIates a list of all files In the p~ area that 

CCI1aIn the nomanclature of a SAS dalaset or catalog and outpulS the 

1st to an exIIamaI fie cr8Idedbythe our .. oplion. All SAS catalogs are 
stored on the VMS ~ as )OO(.saseb$catalog and aI dataseIs (not 

currenlly being aceessed) are saved as XXX.saslorms$data or 

XXXsaseb$data, depencllre on the engine spec:IIIed when they were 

oreated. Therefore, the text In the search SIrIng Is' .sas'$", where • 

Is a wild card. 

The result of the DIR command Is a tile containing fie names for only 

those directories containing SAS caIa/ogs and dalasets. (FIgure 1). 

The work file name Is the project name (example: pro}9t:t.narne 1.1ist) 

as assIgnecI by the pr8CedIng O/OLET statement. The COLs1 opllon on 

the DIR command IISIs each file or dlrectolY on a separaI8 line. ThIs 

will enable them to be read In as individual records with minimal effort. 
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re 1: Work file from DIR command 

FINALSASI0RMS$DATA;1 

LAB.SASIORMS$OATA;l 

MEF.SASIORMS$DATA;1 

NIM.SASIORMS$DATA;l 

SELECT.SASIORMS$DATA;1 

Total of 5 files. 

Host Sustems 

Directory protocoU1B17l91:IOOOOOO.COMPARE.950306S_B.ENTRY2) 

FINAl-SASIORMS$DATA;l 

LAB.SASIORMS$C>ATA;l 

MEF.SASIORMS$DATA;l 

NIM.SASIORMS$OATA;1 

SELECT.SASIORMS$DATA;l 

Total of 5 tiles. 

Directory plOtocoLnam.,1 :[OOOOOO.DA T A.DM) 

FlNALSASIORMS$OATA;22 

FOLLOW.SASIORMS$DATA;26 

LAB.sASIORMS$DATA;44 

MEF.SASIORMS$DATA;45 

NIM.sASIORMS$OATA;44 

SELECT.SASIORMS$C>ATA;44 

Total of 6 files. 

Directory protocoLnamel:[OOOOOO.FORMAT) 

FORMATS.SASEB$CATALOG;9 

Total of 1 file. 

Directory pIOtocoLnam.,I:(OOOOOO.APPL) 

DB_INDEx'SASIORMS$OATA;7 

SCREEN.SASEB$CATALOG;6 

Total of 2 files. 

Dlnlctory plOtocoLnam.,I:[OOOOOO.PROGRAMMAlNTDM.DATAI 

FORMATS.SASIORMS$OATA;5 

FORMVAl-SAStOFIMS$DATA;5 

MAKE.PS.SASIORMS$DATA;35 

VALUES.SASIORMS$OATA;5 

Total of 4 files. 

Grand total of 6 dInIctorles, 23 files. 
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r-.. ·-----------· .... -·---·--· .. ---.... · .... l 
r ===-; i 

• PART III: FIaad the directory list and create a dataset with : ! 

• 
dlrectory name and determine Whether the directory ; 1 
contains 8AS catalogs and/or $AS datasets. ; ! 
(Also. detennlne the e~1ne used for datasels). ;! 

-; I 
, 

FILENAME \1st "&fIJeIIst": ' : 

I 
DATA FILES (keep..protcl dIr category); , 

Ie~ protei dlr category $200 lest $1 0; ! 
retain protet"&&pJ'oj&l" dIr ""; I .. 
Intlie \1st mfssover IrecI=2OO pad end-eof; i 

lnput@1nne$100·;i.·. 

I! (Ine ne ->; 
reccnt+1; I 
test.oslCstr(left(nne),1,9): ! 
I! (test="DIrectory") IhIIn DIFI-scan(Une,2; j; 1 

else do; i 
I! (lndex(nne,"$j) then do; i 

I! lndex(upcase{lIne}."SASES$CATALOGj 1 
then catsgory .. "cataIog"; ! 

else I 
I 

If Index(upcase(llne);SASIORMS$OATA,,} i . 
! 

then catsgory.."concur": , 

:':ex{upcase(Ine};SASEB$DATA") ,I 

then catsgory.."dataset"; , 
else put @2 "WARNING: The following" i 

"file does not ccnform to • I 
"the program categories." I 

I @2 'No transport file was created." i 
/I @6 "OI19Oto1y: • dIr ; ! 

OLn'PUT; ! 
end; ! 

end; .j. 

RUN; 
j 

PROC SORT data=tIIes NODUPKEY; 

by protei dlr category; 
I 
i 
i 

run; _. ____________ .1 

The Utlmate purpose of this program Is to creaf111ranspOrt flies for all 

daIaseIs and caIaIcgs wtthln a directory. Because SAS can do this for 

.l1li enIIre bay in _ command, It Is not necessary to know the actual 

daIasel or cstaIog name, only Its type (calalog or dalasel) to determine 

the method needed to convert It to a IIanSpOrt lie. For datasets, the 

~Ine (concur or V6m) Is also needed to apply to arry UBNAME 

Slat8rnenlS used cJumg the conversion. 

~ m 01 the program reads the .extemal file creaI'8C:Iln Part II to create 

a dataHt wfth aD the necessary IIIe Informa1lon. Omitting all blank 

Inas, each record Is evaluated using the SUBSTR or INDEX func1Ion 

to<llllllm*le the type of information It contains: either a directory name, 

a daIaset name, or a catalog name. 

Each directory name Is assigned to the variable DIR and retained for 

each me to pre"",e Its location. 
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The lie 8IIIIInSIons fer daIassIs and catalogs are used to detsrmlne the 

type (cataIqj or dataset) or e~1ne <concur or V607). This Informallon 

Is assigned to the variable CATEGORY based on the criteria outlined 

In FIgure 2. 
\ 

The protocol name Is retained In the variable PROTCL for debugging 

and verification purposes only. 

Fk:Iure 2: CATEGORY criteria 

~ CATEGORY 

catalog SAS catalog (format. application, ate.) 

concur $AS dataset craated using the CONCUR 

a~lne. 

dataset AU other $AS datase1s. 

Once the daIaset Is created, It Is sorted usl~ the NODUPKEY option. 

The resulting dataset contakls one observation per category for each 

directory. <sea FIgure 3} 

FIgure 3: PROC PRINT of file created by DIR command 

The SAS system 

OBS PROTCL 

projeGLnama1 

2 projecLname1 

3 projer:t.nama 1 
4 projecLnama1 

5 proJ-cl_natn8 1 

6 proJect...name1 

OBS DIR 

09:57 Wednesday, June 28, 1995 

1 projec:t_nama1:[OOOOOO.COMPARE.950306S_B.ENTRY1) 

2 projecLname1~OOOOOO.COMPARE.950306S_B.ENTRV2J 

3 projecLname1:[OOOOOO.DATA.DM) 

'\ projecLname1:[OOOOOO.FORMAT) 

5 projecLnama1:[OOOOOO.APPL) 

6 projecLname1:(OOOOOO.APPL) 

7 proJ-cl_name1:[OOOOOO.PROGRAM.MAlNTDM.DATA) 

OBS CATEGORY 

concur 

2 concur 

3 concur 
4 catalog 

5 catalog 

6 concur 

7 concur 

[End of file) 



i··-·--·---·--····-·---- _·_---··-1 

I 0 _0; I 
i 0 PART IV; CreaIs macro variables from dlnlc:tory I"!or- ; '.;.' 

: 0 maIIon. Loop through directories and create ; 

I : traIlSpOIt tiles using the appropriate ',:" 
, procedure. 
j • ===-; . 

: ".i. 
i 
i 

I 
i 

! 

I 
I 

I 
~ 
: 
i 
! 

! 
i 

I 
I 

I 
i 
i 

I 
i 

i 
! 

I 
i 
i 

I 
t 

I , 

DATA_NULL..; 
SET FILES end=eof; 

call symputfdlr' IIIefl(putLn-,4.», lrIm(dlr) ): 

call sympulfcat' IIleft(putLn..,4.», IrIm(category) ); 

II (eof) then 

call symput('toldlrs', Ieft(putLn-,4.» ); 

run; 

%000_1 %TO &TOTOIAS; 

%put - Creating transport IDe for directory &&dlr&d 

%put - Category = &&cat&d : 

%IF (%upcase(&&cat&d) • CONCUR} %then 

%do' , 
UBNAME concurds concur "&&dlr&d": 

UBNAME trenflle xport "&&dlr&d .. concur.tm": 

PROO COf"'( In=concurds 

out..tranflia 

run; 

%encl; 

%IF (%UPCase(&&cat&d) = DATASET) %then 

%do; 
LIBNAME data "&&dIr&d": 
UBNAME trenIIIe xport "&&dIr&d • .data.tm"; 

PROC COPY In-data 

oUl--tranfIIe 
merntype..data: 

run' , 
%encl; 

%IF (%upcase(&&cat&d) = CATALOG) %Ihen 

%do; 

UBNAME catdlr "&&dlr&d": 

FILENAME tranfIIe "&&dIr&d .. <:atalogs.tm"; 

PROC CPOFIT 1Ib~1r 
memtype=celalog 

fllB=tranflle; 

run; 

%encI; 

%ENO; ,. encl loop lhIough cfll'eetorles·/ 

I %ENO; r encl loop through proje<m; ./ 

I :::0 ;R:~ncI macro TRNYROJ 0, 
I - , 

: .. .. _---_ ... _---_ .. -._---. __ ... - .. --_ ..... _._ .. _ ..... -
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The 1lna1 poItIon of the plO9ram, Part IV, utIllms the information from 

the dataset created In Part III to perform the approprtate porting 

procedure. ~ 

The flrst step In doing this Is to convert the directory nernes ancI 

categories to macro variables using the CALL SYMPUT Slatement 

wIIhIn a d8Ia step. The macro variables for each record are numbered 

~ using the automatic data step varlable..N_ <_figure 4). 

As In Part I, a counter vartable Is constrUCted to be used In a %00 

loop. For this example, macro variable TOTOIRS equals 1, the 

number of records In the FILES dataset 

re 4: Macro variables with dIrecto Information 

l!iL Macrp variab!t \IaIue 

&OIRl project_name1:[OOOOOO.COMPARE.950306S_B.ENTRY1) 

&CATI concur 

&D1R4 project_namel :[OOOOOO.FORMAll 

&CAT4 catalog 

&01R1 proJect.,namel:(OOOOOO.PROGRAM.MAINTDM.OATA) 

&CAT7 concur 

The final step Is to cycle through the directory list. The %00 loop 

axacutes the appopllate SAS porting procadUre bQSBd on the vaJue of 

the current category macro verIabIe. S,,"-the values 'CONCUR' and 

'OAT MEr both refer to $AS datasats a PROO COf"'( Is patformad 

In both Instances. The only difference between them Is the engine 

spacillad on the UBNAME statement 

For 1hIs 1IJlPIScaIIon, the transport IDes ani written to the same directory 

wMre the original flies are located using the DIRK macro variables. 

This was a deltlerate design to aid In the m..,ordng prOCB$S. For 

Importing the files to the OpanVMS operating system, a similar 

program was written to locate the IDes CONCUR.TRN, DATA. TRN, 

andCATALOGS.TRN ancl perfonn the nec&SS8I)IlmportprocedUni. 

CONCLUSION 

The program presented here turns a painstaking task Into a fully 

automa8:1 process. By using the SAS X statement to provide host 

di'ectory Infarmallon 10 the program, Ills not necessary to kMw ahead 

of time the location or type of the target Illes. 

The use of the SAS macro language provides the mechanism b 

9J1SCU18the appropt1ate $AS code based on the directory information. 

Also, by using It to construct the project list, the ptOgrIIm Is generic 

enough to be used repeatedly with minimal modification. 
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