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SASI ACCESS software came Into exiStence in VlfSlon 5 u a 
metnod of extracting data from tile databaes of some of tile major 
database vendons Into SAS' data sets. In Rateese 8.06 these cepa­
bHitlea were axtencled 10 Include dirac:t access 10 some of tha c:tata­
basft using tile multipil engine an:hit8cWra. Now that Relaua 8.07 
Is being rvleased lor tile MVS, CMS, and VMS operating systems, 
lhlse Interfaces~ 111dergona Changes and new interfaces have 
bMn lddld. Thla paper will Clelcrlbe tile .. ,.,., --.11 to the "old' 
R.._ 8.06 SASIACCESS producls, lntroduel the •new• A"'-
8.07 SASIACCESS pnxM:ts, and br1aftymenlion some of tha lntet­
facas under daveloprnent fer 1at1r r--. 

The SASIACCESS lnterfaclls available under Rei- 8.06 are 082 
on MVS, SOUOS" on CMS, ORACLE" on VMS; AOSNS, and 
Pnmos: and Rdb/VMS" on VMS. TheM products contain the 
ACCESS prooedure, which craatas daseriptors, a tlatabUI angina 
that prOVides transparent ac:atSS to database data from SAS prooa. 
duras and the OA TA step, and the 08LOAO procadu'a, which 
creates and loads a databua table bUed on SAS data set lnpul 

In R._ 6.07 ail of lhasa inlaffaces hava been signiflcaldly 
enhanced. The most frequently requestld enhancement in the data­
baa products hu been tile ability to create dlecrtptors in blll:ll. 
In Rei-a 8.07 PROC ACCESS l'lu been modified to allow creation 
of IICDISS and view deScriptors in batl:h and lnttlractive linl modS 
for all four interfaos products. A statament-etyle syntax allows you 
to supply tabla and databue names, I)I'OVIda subsettlng informa. 
lion. se1act individual columns. and modify SAS names and lomtats. 
Here is a Simple example of tha stalements you would usa. 

flOC 10:111 DlllaU2~ 
CIUH WOU.cti'Sf.ACCUI: 
fUlri•WDIIO. CtJS!OIDI; 
CIIAH MOU..COS2.tlllfj 
IRICf W; 
101; 

This example creates an access diiSCriptor for the 
SASOEMO.CUSTOMERS table on the dafau• 082 system. It lise 
creates a view descnptor containing 1111 columns in the access 
descriptor. 

The following exempli shows tha syntax for creating an access 
desa"iptor and two view dasc:rip10rs in the same execution of PROC 
ACCESS. The view dasc:riptors usa the SELECT statements to sub­
sat the COlumns in the table and the SUBSET statement 10 IUbSII 
the rows. It aJsc ....,_, one COlumn and changes the fermat of 
another OOiurnn. 

FlOC ACCIII OIII•DI2: 
CIUH IIOU.CUit.Ael:lll; 

tur.a.wouo.custOIIDJ; 
CIIUI lfOII.II!CUS'f.nn: 

LU!W; 
IIlla Z l I I I; 
IIUII I SDIIT; 
fOIIIA'f I tf'CODI I. j 
Sllllft 1111DI I!Afl•'.: I i 

CIIUI IIORI.UCIJit.YlD; 
IIUC! Z ) I I I; 
IDUI I Srllft; 
fCfiiiAI ltiCODI 5,; 
lUlU!' HIDI l!ltt•• IL I : 

aa.: 

You can create many different access and view dlscnptors In the 
same exeouuon of PFIOC ACCESS. The access dascnptors can 
refllr to diffarent tables, and the view dlscrtptors can select only the 
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columns and rows that they neld. You can store both the access 
and view dSSCI'lptors In eilher permanent or temporary SAS data 
Ubrartes. 

Another new feature added fo the "Old" SASIACCESS pnxkiCtS Is 
the pessthru feature of the sat. procldure. This new feature is 
available tor the interfaces to 082, SQUOS, ORACLE, and 
Rdb/VMS. The pess111ru featlft alloWS you to supply statemellts 
to PROC SQL that .,. sent dractly to the dataDesa for exiiCUilan. 
This allows you to optimize your PROC SQL queries by letting the 
database hands the portions that It can optimize such u Joi*!g 
two tables from the same database system and by letting PROC 
SOL handle the portiOns that the datablse cannot suCh u joining 
two tables from different databaseS. 

This Is a simple example of uSing the pessthru feature of PROC sat. 
·to sand a simple query to OB2. 

PIOC SO\; 
SIUCt • PRDII COIIIIICt%011 tO DU (IlLII:! ' PROM SAS-.ctiUOIDII; 
001!; 

This example selects all data from a OB2 table called 
SASOEMO.CUSTOMERS. It doeS an impliCit connectiOn to the 082 
system identifted by the OB2SSIO• system optiOn. If you wantac1 
to expliciUy connect to a speCifiC 082 system, you would usa the 
CONNECT statament. 

noc Ill': 
COIIIC't tO OIZ( lltDoDUtt; 
SlliCt • PIOII COIDCtiOII tO on (SiliC! • PIOI IASDIIO,CVIIIIDIII: 
DUCO-C! PIOK on: 
ODit; 

This example connects to the 082 subsystem called OB2T and per. 
forms the same quBfY as the previous example. You can omit the 
DISCONNECT statement, and OB2 wiN be disconnactecl at the tar· 
mination of PROC SOL 

The passthru feature provides an effteient way of joining two or 
more tables belonging to the same database system. In the next 
example our database PERSONNEL has three tables, 
EMPLOYEES, JOB-HISTORY, and JOBS, whiCh contsi"l employw 
and job Information. To print a list of names and job titiel, you must 
join the three tables. The fOllowing statements use PROC SOl. 
pessthru to let RdbNMS join the t11rae tables. 

PIOC IQI.; 
COIDCI' 'EO IDI ID&IUASI•PUI~): 
IUICt • PIDII COIIIIIC!tOII tO Rill (1111Ct Plllt..JIAIII, WLUR, 

JOUIUI PIIOII URDIDS l, JOLUIIOit I, JOIII C­
A,Dit.CIIIUD • l.lllt.OUUD UD I.JOLCODI • C.JOLCGDIJ: 

1111": 

You Cll'l usa the passthru feature to retrieve information from a 
database tabla and join It with data from a SAS data sal The fallow. 
ing example aeates a SAS data set containilg ampto,.es whO._ 
not turned in their tax withholdng forms. It joins the ORACLE 1llble 
EMP containing employee names and numbers with the SAS data 
set TAXINFO containing amptoyae numberS and wilhhOklng inb'· 
mation. 

noc so': 
C-ICt tO OUC'I IUID•ICOH ,.tllllll: 
C-fl fAIU fUIOUI ll II'ICt • PIOe COIIIIICtiOII 10 OIACI.I 

( lt'IIC7 UUII, DMI PIOI lllfl ll I, !UtlrO IIIIU 
I.UUI • fUIIIO.Ullll Alii fU:IIIO.tlXCODI II 1111110; 

Q1Jtf; 
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You can also issue~LECT statementa U8ing tile puatl'lll.l 18a­
ture of PFIOC SOL This allows you to grant 1:# revoke priYilllgiS 
for tlbles, creale or drop indexes, or use Oilier types of dynamiCally 
executatlle statements. As with Ill Oilier features of our database 
int.-flcas. the pesalhi'U feature totaMy honors llatab-. S8Cidy 

and wll not allow you to ac:cass (# modify any tables lor which you 
c1o not nave proper authOrity. 

The fottowtng example uses tile pesalhi'U feature to grant ntlld 
access to a table that you have previously created and to creale 
a unique Index on one of lhe columns of tile table. 

noc 10': 
CaatC'f fO lOW: 
IIICIIH (CIIAH 1111%QVI %11011 SAID-• .- OIIUDDO.IOCIU 

;Ql.UU lOCI& I) It IQUII: 
IIICQII (QIIM! IIUCI 0-1 I&ID-.IOCIU fO tUIIoiC) It lOW: 

QIIZ~; 

The SELECT and ncn.SELECT statements can be mixed In one 
execution of PFIOC SOL 

Those era ll'1e two major enhancements we nave added for all lour 
of lhe interface produCts that were available under Rateesa 8.06. 
Anclher Release 6.07 enllancernent for 082 and SOUOS users Is 
t11B addition of support far lhe SAS/082 "and SASISOL·OS • proce­
dural of VersiOn 5. Appllcation5 ~eloped in VersiOn 5 that use lhe 
DS2EXT, OB2LOAO, and OB2UTIL procedures of SAS/082 and 

the SOLEXT, SQLLOAD, and SQLUTIL procedures of 
SASISOL·DS can now be run under Release 6.07. These proce­
dures nave been rewritten to use lhe toa1s available under RBIIIS8 
6.07 and era provided lor compatibility purposes while you ara con­
verting your applications to use tile VersiOn 6 tools. Support lor 
updating OB2 and sauos tables that nave referential constraints 
Ms also been added. 

For our ORACLE uws, we neva added lhe abiDty to IIQ:8SS rentote 
ORACLE tables using the SQL"Net" product provided by Oracle 
CC#PQrellon. In your IICOIISS and view descl;ltors. you specify the 
driver and databee name to use lor the connection to 11 ramole 
ORACLE system. We have also Changed the ORACLE engine to 
read IIIUtipla database rows in one FETCH so thet wa ara reducing 
lhe amount of bUffered UOS neacled to reed en ORACLE table. ThiS 
Change can result In a perlormance improvement when you eXIICUte 

SAS procedures against large ORACLE tables. 

That is an overvieW of the Releesa 6.07 enhancements to our "old" 
produCts. Now we will lake a look at lhe 'new" Ralaasa 6.07 prod­

ucts, wnlcn are SASIACCESS Interfaces to AOABAS: 
C.A-DATACOIWDB: and IMSIVS, all under MVS, end INGFIES" 
under VMS. 

Because INGRES is II relational databesa system. lhe INGRES 
interface is vary slmll8' to lhe ORACLE and RCIIIVMS interfaces 

under Release &.OS. The prodUct contains the full-Screen interface 

to PROC ACCESS, a databese engine that reeds and updates lhe 
INGRES data. lind PROC OBLOAD, which crams end lOads 
INGFIES tables basad on SAS data sat Input. The dls1rlbuted datao 

baS8 systam productS INGFIESISTAR, INGFIESINET, and INGRES 
Gateways n also supported to permit SAS proceclures to access 
data In INGRES clslributad and remota da~. 

We have totally rewritten lhe SASIACCESS Interface to AOABAS 
for Release 6.07. The VetSion 5 Interface conslstad of the ADBEXT 
procedure that extracted data from AOABAS tiles or NATURAL' 
OOMs. In the VersiOn 8 product, both types of flies ara Stil sup. 
parted. and now lhere ara direct read and updata capabilities 1rom 
SAS ~res and lhe DATA step. PFIOC SOL can also be used 

to jOin seWflll ADABAS Illes or NATURAL DDMs. All field types 

except hyperdescriptors can be refwa'~Ced in views, and all fields 
el!C81)t superflelcls, supen:lesc:riptors. subfields, subdescrlptors, 
and phOnetics can be updated. A new window named lhe Occurs 
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WlnCiow expands repMtng goups and rnultipleovalue fteiCis so that 
8IICi'l occ:urrence can be Salectacl and namecl individually. NATURAL 
SECURITY Is also supported. There Is no DBLOAD procedure for 
the ADASAS product. 

We nava also rewmten lhe CA-DA TACOMIDB Inter!- f« Releesa 
8.07. Likllhe ADABAS inter!-. it aDows direct reed and update 
of CA..OATACOIWDB tables. AU ftelcl types sUCh as compound 
fields, repeating fields, nested CCIITipOUnd structures. end repeating 

SINctUreS n supported. The Occurs Window iS also avalabla to 
indivklullly select multipleovalue fletcls. The CA..OATACOIWDB 
lnl8rlaca also doeS not neva a DBLOAD ~re. 

The IMSIVS Interlace is probably tile most cnlllenging product we 
nave developed thuS ••· The IMS lnl8rlaca enaDies you to reed and 
update IMS data from SAS applicallons Without having to under• 
stand IMS pragrarnrning concepts end lilvrm IOiogy. 

Slnca IMS databases do not contain desCriptive information abeut 
their record layouts, users must supply lhislnlorrnalion. To facilitate 
lhe deftnltlon prooess, 11 new window named the Descriptor Deftni. 
tion Window and statement-style syntax neve been added to PROC 
ACCESS. The DescriPIOf Definition Wlnclow can be used to aid you 
In tile process of creating an IMS access descriptor beealse tt uses 
fill-In-the-blank fields to snow you the information that iS needed. 
The Items that must be supplied n lhe dalllbaSe name as clllflnecl 
in the IMS DalllbaSe DescriptiOn (080), SAS format notation f« lhe 

Wfll the data ara stored on diSk, names of segment and searCh 
fields as defined in the DBD, kay fields, and tna number of times 
that multipleovalue fields repeat. 

F« users who prater to craste their descriptors in batch, 11 state­
ment-style syntax is available. The following example crams an 
access descriptor It:# the wine customers databasa usil'lg the state­
ment-style syntax. 

noc ACCUI DUidlll; 
CIWI IIOU. MIIIC~n .lCC.II; 

DID•VliiiCUSt: 
IICOID•CU'Itollll SG•CIIItOIIII SL•IlO; 
tHI•'CUSfOIIU IUIIID' LV•) DIP•n•.O &hCDS!IIUII llhU II•CUitiO 

I'rii•DIII LV.) DIP•UO. SI•IWII; 

I! ... lflat LV•l Dlr•UO. Sl•lftlft; 
I'flleCZ!f t.V•l DIP•UO. SI•CIH; 

Ifu-17AII LY•l DIP•U. Sl•lfA!I; 
tHII.COUftlf loV•l 011•120. SI•COOftlf• 

t!lli•'WJ:D fUICIIASIS' LV•J Dlf•t.2 Sh!OtPUici SII•11IIUQ'IC• 

CIDZI MORI.11%111CUS'f.YIIW PSI•11CQ'IUPD1'; ' 

SII.IC't au: 
au•: 

The OBD statement specifies tile name of the dal8baS8, and lhere 

is only one DBD statement per access descriptor. Thn is one 
RECORD statement for eech segment in the datallesa. The SL fletcl 
specifies tne segment length as clllllned In the DBD statement. 
Th- is one itam record tor eacll field In the datebese. The Item 
n8'nl Is a 32-character nama that describes lhe field. The LV fletcl 
specifies lhe numeriC level of the fteld and can indicate items that 
ara part of repeating groups. The DBF field specifies how lhe fletcl 
Is stored In the databesa end reada lhe IMS data from disk. The 
SE field supplies the name of any searCh fields dellned in the oao 
and lhe IMS engine to construct Sagmeot Search Arguments 
(SSAs). The KEY fteld lndeates the il8mS thlllara kay or sequence 
llalda In the datebese. The SN ftelcl specifies SAS names. If SAS 
names are not speciflec:l for a partlcul8'1tam, PROC ACCESS uses 
the first eight characters ollhe itam name as the SAS name. Once 
lhe -ss descttptor Is created. the view ctescriptor iS created to 
select Ill Items in the databesa. Notice that the CREATE statement 
for lhe view descriptor contains the name of the Program Speciftca· 
lion Block (PSB) that the IMS engine uses to -ss the data. 

A subset clause can be 8ldded to an IMS view desCriptor. Wilen lhe 
IMS engine uses a view descriptor containing 11 subset ctause, it 
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exami1es the Clause to - if It can be turned Into an SSA 10 be 
Paaecllll IMS. Pertatmance is improved when lhe subset clause 
can be l1.med intO an SSA bec:ause IMS returns any the r-ae 
that maet tnt subsettitlg eondlttans. If the siAlset clause cannot be 
tuned Into an SSA, IMS returns all records In the datlbllse, end 
the SAS supervisor dOllS the ftllnlg. 

That Is an overview of the SASIACCESS productS that wil be aVIIII­
IIble for Retuse 6.07 tor MVS, CMS, and VMS. There is one addi­
tional - product that I haVII not mantlanecl that iS CUtl'llltly 
available. It is the SASIACCESS I,.,_ Ill OS/2" Databues, 
which contains interf- engines for dBASe' Illes, OF ftles, m 
the OS/2 Database ManiQII". It Is avllilllblll'or Rele- 6.06 under 
OS/2. 

The interf- that - wil be working on in the next y..- incUII 
ORACLE, INGR!S, end SYBAS!" en sane of the UNIX" platforms. 
We willllso be WOtktng on an engine that eX8CUIIIII under OS/2 and 
accesses data an an AS/400" miiCiline uSing the 18M AS/400 PC 
Support praclul;t. We wiU be provtding engines far dBue and DIF 
files under Microsoft" Windows" in R._ 6.07 under Windows 
3.0. Other praoiiCtS that - are investigating are interfaces to 
Microsoft SQUServer, CA-IDMS : and a VSAM and ftat file engine 
SiiNiar to our other interl- anglnes. 

The SASIACC!SS interfaces ptOVicle a tool for transparently 
-Sing your databases and bUilding SAS appliCations to analyze 
your DBMS data. The new featuras in R~ 8.07 make your 
appieations even more powwful and ftexible. Let's take a look at 
-.1 different applicatiOnS that Calculate the CUtl'llll value of wine 
irwentory stored in a 082 table called SASDEMO.INVENTORY. The 
table contains columns CASES. which contains the number of~ 
of IIIICh wine in our inventory end PRICE. which conlllinl thllllflee 
P« cue. The sum of thellflee ames the number of ~ for IIIICh 
wine representS the value of our Inventory. 

The following code shows an example of creating an IICOIISS end 
a view desetlptor uSing the statement-style synlaX and then uSing 
the view 10 calculate the vetue of the goods in stack in a 082 table 
named SASDEMO.INVENTORY. 
flOC ACCISI DIIII•DI2: 
CIIA!I 110RI.l:JIY,ACCISS; 

fA&I•WDIIO .lM¥111!011: 
CIUft 1100.1:19, 'tn; 

IILICt tiiCI CASU; 
an: 
OlfA JUl.~-; 

Sit tiiY IIID • IDP; 
llrAJ:. !OI.U. 0 i 
!OrAr. • !OUI. + ( PllCI • CUll); 
tr 101 'I'IU "'" •roul ta•eacor, • ' roru aor.r.u.ts. 2: 

an: 

The seme query could have been done using the passlhru feature 
of PROC SQL 1n thlscaselhe calculations ere Clone by 082 insteed 
of by the SAS sysl8m. 

PIOC sot.: 
Slr.act IUIUII l\AIIL • •total Ia .. aUry• FOUI.t • OOLJ.AI15.2 

PIOIICOOK1IOitoDIJ 
(SIIoiCt SUI IHICI • WUI ra WDaD.IJIYIIfGatl; 

Qtm; 

The defd SAS nameiiiiBigned to a calculated fteld is EXPRESSN. 
The LABEL- optiOn assigns I SAS label to the var11b1e Ill be used 
when PROC SQL ~ys the resultS of the query. The FOFIMAT­
option assigns a format to the resulls. In many - it is more etll­
eient for the database to Cia tile calculations becluse ot can optimize 
the query buecl en lhe table struclulll and available Indexes. 

If you use I workstation end have Hc:ensed SASICONNEcr SOft­
ware for the workstation and the maintreme running DB2. you can 
perform the SQL query on a remote MVS TSO ~. You lldd 
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SAS code 10 Cia the connection end remote submit of the query from 
the workstelian, and the query eiCIOUies an the mainframe. The fol­
lOwing example shows the code thet you submit on an OS/2 
machine 10 start e nrnote session with an MVS TSO sessiOn and 
exacute the SOL query. 
rtr.llll.lll nt• 'COIIIIICI'\HO.ICI•: 

DP!I0111 COIABIDallllloloUI ·--·; n-.: 
ISQUit I'll; 

tiCIC IOL: 
111.11:1 IXftiiR LAIIL • "TOtll Iaveotorr• IOIIIAt' • DOI.UI11.2 

no• co~~~~ato• to on 
lllloiCt lUI (tllCI • Will PIOI IA1111110.IIY_,I; 

QVll: 
IIUIUUl!; 
•n.-.1 ar.ta 'COIIIIII:t\flO.ICI'; 11...,,. m: 

The SIGNON command exeQ.Itellhe SCtlpl ftle TSO.SCR dllllned 
by the RUNK UBNAME statement It establishes 1 remote SAS 
session and connec:tion biiiMen tnt local and ramote SAS sessions 
using the Information provided by lhe OPTIONS statement Once 
the connection is eslatllished, the statements bracketed by the 
RSUBMIT and !NDRSUBMIT statements ere sent 10 the MVS ses­
sion for execution. The SIGNOFF command terminales the connec­
tion between the local and remote SAS sessions using the 
TSO.SCR script file. 

N you have SAS/AP or SASIFSP' sattware and you wantiO build 
an appliCation that calculates the current vetue of the inventory, you 
can write an SCL pragl8l'l1 that can be called from a !&AI -screen appli­
cation to dlspley the current value of the inventory. 
tlltra 

!OtAL • D: 
SUIItT COII!tlllll: 

flOC ACCUI UII•D12; 
CUI.tl MOU.IIV.ICCUS; 

!ULI•SASDIIO. IIIVIII!OI!: 
CWtl NOU.I:IIY.VZIM: 

SBIC! PIZ:CI CAlli; 
IQI; 

UIIUUU; 
tin' • Dill I 'lf01l,I119'1: 
DO WilLI I Pl'fCII IIIVJ - ·11; 

P • !il'l'YAII(tll'l, 1): 
C • Gft'IAIIUIV. 2) : 
tOtAl. • TOfU + (P • C): 
IJID: 

IUUJII; 
U.l•r 

IHOII; 
filii 

utau: 

The submit block uses the statement-style syntax of PROC 
ACCESS to create temporary access and view desa1ptors for the 
SASOEMO.INVENTORY table. Once the deSCriptors are crnted, 
lhe program opens the view, reads the rows, and ceiQ 11atee the 
inventory value Into the vlll'iabla TOTAL If TOTAL is deftned es a 
window variable. its vetue is displayed on an appllcallan window. 

As you can see, there are a lot of new features end lunctionllity 
in our BAS/ACCESS proclueiS in Ret- 8.07. end there are many 
more enhanCements coming your way in the future. We are commit· 
ted to providing you transp6'11ntiC08SS to your daiiOIH dlta sa 
that the SAS System can be used lor all of your appl;c:atlonS. 
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SAS, SASIACCESS, SASIAF, SASIFSP, SASICONNECT, 
SASIDB2, and SASISQL-DS are regiStered trlldlmarks or tradl­
maJks of SAS Institute InC. In 11"11 USA and o1l"lar counll1as. • lncl­
cates USA regiSII'alian. IBM, AS/400, 082, and SQUOS are 
ragistaracl lradllmllrkl or lradllmarks of lntamallonel BUSiness 
Machines. 

Oilier brlnd and product namas are raglstarad tradarnarka or tradl­
maJks of lheir raspeciMt camPM~a~. 
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