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1.0 COBOL DATA MAN I PULATION LANGUAGE

1.1 Gener al Description

The DIlL for COBOL is specified in the April ‘71. DBTG repor t .
WAND supports a subset of this specification. The DML specifies
additions to the Identification division , DATA d ivision , and
PROCEDURE division of standard COBOL.

A COBOL prog ram with the DML statements inserted is first
processed by a WAND system prog ram named WNDCBL. This program
translates the DIlL statements to COBOL call statements to the
WAND system. Upon completion of this translation, the user has
the option of automatically linking to the COBOL compiler and
then the loader . Examples of using the COBOL/WAND implementation
can be found in the nex t section of this document.

In the present implementation of WAND, all DML statements
must be on a line by themselves in COBOL programs and not
intermixed with non DML statements. For example, the following
would be improper :

IF A~B GET STUREC

whereas the following would be correct:

I P A B
GET STUREC .

DML statements need not be entirely specified on one line ,
however .

1,2 IDENTIFICATION Division

If a privac y key is specified in the schema definition , then
this privacy key must be specified in all programs which interac t
with the database. This is commun icated to WAND via the PRIVACY
KEY statement in the IDENTIFICATION division.

(PRIVAC Y KEY IS pr iv—k eyj .

Pr iv—k .y  mus t be either a l i te ra l  enclosed in quotes or a
var iable which contains the pr ivacy key. It a var iab le  is
specified , it must be at least 10 char ac ters in leng th and have
usage displ ay—7 . Examples are:

PRIVAC Y KEY ‘GOAWAY ’. IPRIVAC Y KEY IS KEY—AREA .

- .  — .—
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1.3 DATA Division

A new section named the SCHEMA section must be includ ed in
all COBOL prog rams which interact with WAND. Furthermore , the
SCHEMA section must be the f i r s t  section in the DATA divis ion.
Syntax is as follows :

DATA DIVISION.
SCHEM A SEC~fl~ N .
INVOK E l~’~~ schema—name.

Schema—name is the name of the schema and of the database.
WNDCBL will expect the database to be in the file named
schema— name.D8, the schema itself to be in schema—name,SCH, and
the user work area to be in schema—name.WKC. WNDCBL will
automatically inser t a linkage section at the end of the DATA
division and copy in the user work area from schema—name W~C.

1 4  PROCED URE Division

To communicate with WAND, the user wr ites DML statements
into the PROC EDURE diveion of h is  program . These statements will
be disc ussed ind ividual ly .

1.4.1 Opening The Database —

Be fore any other DIlL statements can be exec uted , the
database must be opened . This is done with the OPEN AREA
statement.

OPEN ARL~ schema—name (USAGE—MODE is (U P DAT E J)
(RETRIEVALJ

If USAGE—MODE is not specified , retr ieval is assumed.

1.4.2 CwSzw~ The Database —

When all pr ocessing is done , the database should be closed
with  the CWSE statement. This will  direc t WAND to empty the
incore b u f f e r s  and terminate processing .

CLOSE AREA schema—name

— ci. ‘... ~ -Ciii~f~.I~ 
-
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1.4.3 STORING Records Into The Database —

Records are stored into the database wi th  the STORE
statement. Linkage in all sets is per formed automatically by
WAND.

STORE record—name

1.4.4 DELETING Record —

A records is deleted from the database with use of the
DELETE statement. A record type must be specified in the delete
statement; the cu r ren t of that record type is deleted fr om the
database .

DELETE record—name .

1.4.5 MODIFYING Records —

To replace an existing record in the database , the MODIFY
statement is used. When a MODIFY statement is executed , the
record type specified is moved from the UWA into the WAND buffer s
for storage into the database.

MODIFY record—name

1.4.6 RETRIEVING A Record —

After a record is fo und via a FIND statement , it is not
automatically moved into the UWA. To accomplish this, a GET
sta temen t is executed .

GET record—name

After the GET statement is executed , the record is available for
user processing .

1.4.7 The FIND Statement —

Navigating throug h th. database is done with the FIND
statement. Using the FIND statement, it is possibl e to access
records by their physical location , via calcul a ted keys , via set
relationships , or by processing th. database sequent ially. Eac h

— -— ~~— ,--.
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of these method s is discussed below.

1.4.7.1 Access Via Calculated Key —

In order to locate a record via calc key, the record must be
defined in the schema with  a LOCATION MODE CALC clause . Before
executing the FIND statement, the user must place the value of
the key of the desired record into the key location field of the
prope r record in the UWA.

FIND (NEXT DUPLICATE WITHINJ record—name RECORD

If the next dupl icate clause is not present, WAND will search the
database for the first record with the appropriate key field
value. It the next dupl icate clause is present, WAND will search
the database for the next record in a group of records with the
same key. The next duplicate clause cannot be used if NO
DUPLICATES ALLOWED was specified in the schema definition.

All currency updates are made when the record is located in
the database .

1.4.7.2 Location Via Set Relationships —

A set consists of an owner and one or more members, It is
possible to navigate from an owner to a member and along the path
of members; it is also possible to navigate from a member record
to its owner . There exists a form of the FIND statement for each
of these possibilities,

1.4.7.2.1 Nav igation From Member To ~~ner —

To find an owner of a record which participates in a set
relationship, cur rency must be established at the proper member
record. The following FIND statement is then issued to find the
owner :

FIND OWNER RECORD OF se t—name SET

This will establish curr. ncy of the owning record type at the
owning record of se t—name set.

~T _ _ _ _ _ _ _ _



Wand User ’s Guide Addend um rage 6
COBOL DATA MANIPULATION LANGIj.GE

1.4.7.2.2 Navigating From Owner To Member —

To navigate from an owner record to a member record of a
set, the following form of the FIND is used :

FIND position (record—name) RECORD OF set—name SET

Position must be one of the following :

1. FIRST : The database will be searched for the first
r ecord of set—name set.

2. LAST: The database will be searched for the last record
type of set—name set.

3. NEXT~ The database will be searched for the next record
after the current record of set—name set. If curren t of
set—name is the last record of the set, error status
will be set to 0307.

4, PRIOR: The database will be searched for the record
pr ior  to the c u r r e n t  record of se t—name set. If the
current of set—name is the first record in the set,
error status will be set to 0307.

5. Integer constant(e.g. +5 or —2): The database will be
searched for the +Nth or —Nth record of Be t—name set
relative to the current record of set—name set. An
err or  will  occur if no such record exists.

6. Variable name : If a COBOL variable is specified here,
it must be either a one word COI4P i tem or a display—? 5
charac te r item. If it is charac te r , i t ’s value must be
one of “FIRST’, ‘LAST’, ‘NEXT ’, or ‘PRIOR’. If it is a
COI4P item i t’s val ue is treated the same way as 5 above.

1.4.7.3 Sequential Processing Uf The Database . —

To process th. database sequentially for all records or
records of a specific record type, the following form of the FIND
is used :

FIND position (r eco r d—n ame J RECOR D OF schema—name AREA

Position must hay, one of the val ue s described in the previous
sub—section. If record—name is specifi.d , onl y records of that
type will be found. If record—name is not specified , all record
in the database are el igibl, for s lection. Schema—nam e is

~~ 
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required and must be the name of the schema. The user should not
assume that the records are in any particular order . This form
of the FIND is useful when all records of a given type must be
processed and order is not important.

1.4. 7.4 Access Throug h Database Key —

This form of the FIND statement requires that the user know
the exact physical location of the desired record . It should
only be used by experienced programmer s to establish or
re—establish cur rency.

FIND (record—name) USING dbid

Record—name is optional and not required . Dbid is required and
must be an integer ‘ (COMP) var iable. Its val ue must be of the
form PLL where P is database pag e n umber and LL is l ine n umber
within the page.

If the record is found all currency updates are made .
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2 .0  COMPREHENSIVE E XAMPLE

2.1 Introd uction

In this section an entire WAND application will be presented
as a tutorial  and example on how to use WAND.

Consider a simple student records system. We wish to
maintain data about students, data about courses being offered ,
and data about students taking courses. The proper data
structur e for this appl ication is a conf luent  hier archy :

L~~~~~~
nt s

~~~~~~~~~~~~~~~~

J

~~~~~~
ses i

s tude n t s

~~
The STU record wil l  contain personal data about each student  and
the key would normally be social security n umber or studen t
number . This r ecord would contain all of the per sonal data about
the student such as nam e, academic status , etc . The COURSE
record will contain data describing each cour se, such as cour se
number , title, credits, instructor , etc. The STUCOR record would
contain data about a student taking a particular course. This
would include grade, pass/fail ind icator , etc. For our example
we will only use a small number of data elements. The STU record
will contain last name (LNAIIE) and title (TITLE). The course
record will contain cour se number (CHO), credit hour s (CREDIT),
and course title (CTITLIE). The student—course record (STUCOR)
will contain only grade (GRADE).

Both the STU record and COR record will be accessable via
calculated key.. The key of the STU record will be LNAI4E and the
key to the COR record will be CNO.

2.2 Schema Creation

The first step in build ing the database is to wr ite a schema
definition using the data definition language described is

-
~~~~ 

section 1 of this document. The database will be called STUREC
and the schema is shown in f igure  1.

t 
_ _  

____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
-I 
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SCHEMA STUREC
PRIVACY KEEPOUT.

RECORD STU LOCATION CALC USING LNAM E DUPLICATES NOT ALLOWED
LNAME TYPE CHA RACTER 10
TITLE TYPE CHARACTER 5.

RECORD COR LOCATION CALC USING CNO DUPLICATES NOT ALWWED
CNO TYPE CHA RACTER 5
CREDIT TYP E FIXED
CTITLE TYPE CHARACTER 20.

RECORD STUCOR LOCATION VIA SC
GRADE TYPE CHARACTER 2.

SET SC MODE CHAIN ORDER LAST
OWNER STU
MEMBER STUCOR.

SET CS MODE CHAIN ORDER LAST
OWNER COR
MEMBE R STUCOR.

Figure 1 — schema for STUREC

After  the schema is entered into f i l e  STUREC .DDL (extension must
be DDL), the WAND schema processor is invoked . The name of this
program is PDP and it is invoked at monitor level by:

X FDP

FOP wil l  ask for the name of the schema and then pr ocess the f i l e
schema—name .DDL • It wil l  prod uce the following f iles:

1. schema—name.WRK — the FORTRA N work  area

2. schema—name.wKC — the COBOL work area

3. schema—name.SCH — used by WAND itself.

4. schema—name.ERR — list of errors found by FOP.

FOP will print on the terminal the number of errors which
were found in the schema def in i t ion .  If this is not zero , the
user should examine the ERR f i l e  and correct the schema
definition. If there are no errors, the schema has been accepted
by WAND and the user can now in i t ia l ize  the database . This is
accompl i shed by executing DBINIT as follows :

X DBIN IT

~~~~~~~~~~ ~~~~~~~~~~~~~
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DBINIT will ask for the name of the schema and then proceed to
initialzie the database.

The size of the database created by DBINIT will be
determined by the number of pages and page size specified in the
schema definition. For this reason , the FDP prog ram must be run
successfully before the database can be created with DBINIT.
DEINIT will initialize a database that alread y exists. If DBINIT
is asked to initialize a database that alread y exists , it will
pr int a message at the terminal informing the user that he is
attempting to destroy an existing database. The user must then
confirm his desire for DBINIT to proceed.

2.3 Loading The Database

After the database is created , we can wr i te prog r ams to load
the database and subsequently retr ieve data from tne database.
WAND supports both FORTRAN and COBOL as host languages. To this
end , FDP produces both a FORTRA N work area definition (.WRK file)
and a COBOL work area definition (.WKC file , see figure 2). For
the rest of this example, we will use COBOL as the host language;
hence we will utilize the •WKC file.

Data Manipulation Language for CO 3OL is fully specified in
the DBTG Report of April , 1971. WAND supports a subset of this
specif icat ion.  The user communicating wi th  WAND throug h a COBOL
progr am wri tes DML statements as described in section 4 of this
document. The COBOL prog ram with these DML statements is then
rocessed by a WAND system program named WNDCHL. This program

accecpts the user ’s COBOL prog ram as input and produces as output
-. a COBOL program with the DML statements translated to call

statements to the WAND system.

When ~JNDC8L is executed , i t  wi l l  ask for an input f i l e  and
output  f i l e .  It is recommended that  input  f i l e s  have the
extension WCB and that output files have the standard CHL
extension. When the input file is requested by WNDC8L, an
extension of WCS is assumed if no extension is given . For this
reason, files with no extension cannot be processed . When the
output file is requested , the user can specify any val id DEC—lU
f i l e  name or simply depress the c a r r i a g e — r e t u r n .  In the latter
case (i.e.  no f i len ame is entered ) the output f i l e  will have the
same f i lename as the input file and the extension C8L. To
summarize , it is recommended that the user write his/her program
into a file with extension WCB. When r unning WN DCBL , the user
should enter only the filename (and not the extension) when asked
for input f i le .  When asked for the output f i l e  nam e the user
should <CR>. The output file will then have the nam e of the
input file and the extension CBL.

— I-s--.... ~~~~~ 
- 

~~~~~~— ~~~ ‘ -
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It is possible to compile the WNDCt3L output  f i l e  and
exectute it directly from WNDC~ L. When WNDCBL has created an
output file suitable for the COBOL compiler , i t wil l  ask if the
file is to be compiled. If the user response to “COMPILE ?“ is
“N” , WNDCBL will terminate and the user may compile the program

- when convenient. If the user replies “ Y ”  to the above re ques t ,
he will then be asked if the compiled prog ram st~ould be loaded
and exec uted . If the user replies NY” , the prog ram will be
compiled , loaded with the proper Wand subroutines , And execution
will commence. If the user repl ies no to this question the
program will be compiled but execution will not be attempted . A
sample session is as follows:

.X WNDCBL
INFIL E: BUILD
OUTF I LE :
COMPILE ? Y
EXE C UTE ? Y

• COBOL: BU ILD (BUL L D . CB L )
LINK: LOADING
(LNKXCT I4AINLE EXECUTION]
..exec ution follows

The BUILD prog ram loads the database (see figure 3). It
allows the user to load student records , cour se records, and
stucor records. The output of WNDC BL , which has the DML COBOL
statements converted to WAND calls is shown in figure 4. Note
the entry statement immediately after the PROCEDURE DIVISION
statement. This is because BUILD will actually be a COBOL
subroutine which is called by a progra~a named CBSTRT (for COBOL
start). This prog ram must be loaded with all COBOL prog rams
which are to access WAND databases. CLISTRT is a very simple
program which establ ishes the linkag e between your COBOL program
and the WAND FORTRAN prog rams. If the user replies yes to the
compile and execute questions in WNDCBL then he need not be
concerned with CBSTRT or other details of WAND. For this reason ,
that is the recommended action.

• If the user does not have WNDCBL initiate execution, or if
the COBOL prog ram does not have to be compiled , then the user
must load his progr am and the other necesary routines which his
prog ram need s to execute successfully. This is accomplished by
exec uting the program WAN000. WAN000 will ask for the name of
your progr am , and then load it along with the necessary WAN D
routines. This would be done As follows:

.X WANDGO
PROGRRAM NAME: BUILD
LINK: WADI NG
(LNKXCT EXWAND EXE CUTION)
. .execution follows

___

•)~~~ 
~~~~ 

- 
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WANDGO can be used to initiate execution of WAND prog rams
(COBOL or FORTRAN ) as long as there is only one user prog ram to
be loaded . If the user must load more than one prog ram (i.e.
several subprog rams) then he must load the proper WAND routines
himself. This is done by executing the following command string
a t moni tor leve l :

.EX CBSTRT(4010,51J ,your—prog r ams ,DML (4010,51J/SEA

CBSTRT is aiway required for COBOL programs and MUST be the first
program specitied in the L~ command. Your—prog rams is , in this
case , the nam e of the user program to be executed . Dt4L is the
librar y whicn contains all of the WAND routines which will be
required by BUILD. The /SEA is a switch which tells the loader
(LINK— l U) that not all programs in DML are to be loaded , Out only
tho se requested by yo ur—prog r ams. It the user is debugging the
COBOL program , the DEBU G command should be used instead of EX.

2 4  Retr ieval Of Data

After executing BUILD, data has been stored in the database
STUREC.UB. We are now prepar ed to retr ieve data from the
database. A common requiremen t would be an onl ine program which ,
given a studen t name as inpu t, wil l  pr in t data abou t all of
his/her cour ses. RETR (see figure 5) is an example of such a
program . It accepts as input a student ’s last name. The last
name is put in LNAM E of STU and then a FIND statement is
performed to establish “currency ” at the proper STU record . by
retr ieving all members in the SC set, we can get all of the
STUCOR records owned by this particular Sru record in the SC set.
For each STUCOR record we FIND, we can FIND OWNER in the CS set
and thus GET the COR record which has the cour se number and ,
title. WE can then pr int the cour se number title, and grad e for
each STUCOR record. This technique for processing confluent
hierarchies is a very common practice. The unfamiliar reader
shoul d c a r e f u l l y  study f igure 5. The output of WNL)CBL for RETR
is shown in figure 6. Notice at the end of the program several
entry statements have been added . These have no effect on the
execution of the program and are inserted only to control the
action of LINK—lU.

I
Ii 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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2.5 Sample Output And Programs

• Dl DB—LINKAGE.
05 FLAGS.

• 10 £RRSTA PlC S9(S) CON? .
10 FILLER PlC X (20) USAGE DISPLAY—i.

05 STU.
10 LNAM E PlC X(lU) USAGE D I S P LA Y — i.
10 TITLE PlC X (5) USAGE DISPLAY—i.
10 FILLER PlC X(5) USAGE DISPLAY—7.

05 COR.
10 CNO PlC X (5) USAGE DISPLAY—i .
10 CREDITS PLC S9(5) CON? .
10 CTITLE PlC X (20) USAGE DISPLAY—i.
10 FILLER PlC X (5) USAGE DISPLAY—7 .

05 STUCOR.
10 GRADE PlC X ( 2 )  USAGE DISPLAY—i.

05 SETS.
10 SC PlC S9(5) COMP.
10 CS PlC S9(5) COMP.

Figur e 2 — STURE C .WKC f i l e  prod uced by FDP

a

—-  - -~~~ , — —
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IDENTIFICATION DIVISION .
PRO(jRAM—ID.BUILD.
PRiVAC Y KEY ~S “KEEPOUT”.

• ENVIRONMENT DIVISION.
DATA DIVI SION
SCHEMA SECTION.
INVOKE SCHEMA STUREC.
WORKING—STORAGE SECTION.
77 TRAM —CODE PlC X USAGE DISPLAY-i.
PROC EDURE DIVISION.

OPEN AREA STLJREC USAGE—MODE UPDATE .
IF ERRSTA NOT - U

DISPLAY ‘OPEN ERROR ‘ ERRSTA
STOP RUN .

PERFORM PROCESS UNTIL TRAM—CODE “ ‘U ’ .
CLOSE AREA STUREC.

• I F ERRSTA NOT - 0
DISPLAY ‘CLOSE ERROR ERRSTA .
STOP RUN .

PROCESS.
DISPLAY ‘TRANSACTION CODE: ‘ W I TH  NO ADVANCING.
ACCEPT TRAN-CODE.
IF TRAM -CODE -‘I’ PERfORM TRANI
ELSE IF TRAN—CODE “ ‘2’ ?ERFORN TRAN2
ELS E IF TRAN—CODE ’3’ PERFORM TRAN3
ELS E IF TRA N—CODE NOT “‘0’ DISPLAY ‘INVALI D TRANSACTION

CODE! !’ .
TRAN1.

DISPLAY ‘NAME: ‘ WITH MO ADVANCING.
ACCEPT LNAME.
DISPLA Y ‘TITLE : ‘ WIT H NO ADVANCING.
ACCEPT TITLE.
STOR E STU .
IF ERRSTA NOT 0

DISPLAY ‘TRAM ]. STORE ERROR ‘ ERRSTA .
TKA N 2.

DISPLAY ‘COURSE NUMBER: ‘ WITH Nt) ADVANCING .
ACCEPT CNO.
DISPLAY ‘CREDIT HOURS: ‘ WI TH NO ADVANC ING.
ACCEPT CREDITS.
DISPLAY ‘COURSE TITLe~: WITH NO ADVANCING.
ACCEPT CTITLE.

• STORE COR.
IF £RRSTA NOT - 0

DISPLAY ‘TRAN2 STORE ERROR ‘ ERRSTA .
TRAM 3.

DISPLA Y ‘NAMEz ‘ WITH NO ADVANCING.
ACCEPT LNAME.
DISPLA Y ‘COURSE NUMBER : ‘ WI TH NO ADVANCING.
ACCEPT CNO.
FIND STU .
iF ERRSTA NOT • 0

~~~~~~~~
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DISPLAY ‘TRAN3 FIND STU ERROR ‘ ERRSTA
ELSE

FIND COR
IF ERRSTA NOT a 0

DIS PLA Y ‘TRAM) FIND COR ERROR ‘ ERRSTAELS E
DISPLA Y ‘GRADE : ‘ W ITH NO ADVANCI N G• ACCEPT GRADE
STORE STUCOR
IF ERRSTA NOT • 0

DISPLAY ‘TRAN3 STORE ERRORERRSTA.

Figure  3 — BUILD program wi th  DML statemen ts

— ~~~~~~~~~~ •;~~~~~ ~:i~-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~
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IDENTIFICATION DIVISION.
PROiRAM—ID.BUILD.
*PRIVACY KEY IS “KEEP OUT ” .
ENVIRONMENT DIVISION.
DATA DIVISION
*SCHEMA SECTION.

• *IHVOKE SCHEMA STUREC .
WORKING—STORAGE SECTION.
ii TRAN—CODE PlC X USAGE DISPLAY-i.
LINKAGE SECTION.
01 DB—LINKAGE.

05 FLAGS .
10 ERRSTA PlC S 9( 5)  CON?.
10 FILLER PlC X(20) USAGE DISPLAY—i.

05 STU.
10 LHAM E PLC X(IU) USAGE DISPLAY—i.
10 TITLE PlC X ( 5 )  USAGE DISPLAY— i .

• 10 FILLER PlC K (S) USAGE DISPLAY—i .
05 COR.

10 CNO PlC K (S) USAGE DISPLAY—i.
• 10 CREDITS PlC 59(5) COMP.

10 CTITLE PlC X (20) USAGE DISPLAY—i .
10 FILLER PLC X(5) USAGE DISPLAY—i.

05 STUCOR.
10 GRADE PlC X(2) USAGE DISPLAY—i.

05 SETS.
10 SC PlC S9(5) COMP.
10 CS PlC S9(5) CON?.

PROCEDURE DI VISION .
ENTRY COB USING DB—LINKAGE .

a OPEN AREA STUREC USAGE—MODE UPDATE .
• CALL WAND?. USING “DBOPEN ” ,”STUR t~C “ ,“KE EPOUT “ ,1.

IF EKRSTA NOT - 0
DISPLAY ‘OPEN ERROR ‘ ERRSTA

• STOP RUN .
PERFORM PROCESS UNTIL TRAM—CODE • ‘0’ .

* CLOSE AREA STUREC .
CALL WANDA USING “DBCLOS” .
IF ERRSTA NOT — 0
DISPLAY ‘CLOSE ERROR ‘ ERRSTA .

-

~ STOP RUN.
PROCESS.

DISPLAY ‘TRANSACTION CODE: ‘ WITH NO ADVANCING.
ACCEPT TRA N-CODE.
IF TRAN-CODE -‘1’ PERFORM TRAN1
ELSE IF TRAM—CODE — ‘2’ PERFORM TRAN2
ELSE IF TXAN-CODE.’3’ PERFORM TRAN3
ELS E IF TRAM-CODE NOT ‘O’ DISPLAY ‘INVALID TRANSACTION

CODE II’ .
TRANI.

DISPLA Y ‘NAME: ‘ WITH NO ADVANCING.
ACCEPT !.$AME.

_ _ _  - 

:~ ‘c~
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DISPLAY ‘TITLE: ‘ WITH NO ADVANCING.
ACCEPT TITLE.

* STORE STU.
CALL WANDA USING “DBSTOR” ,STU.
IF ERRSTA NOT • 0

DISPLAY ‘TRANl STORE ERROR ‘ ERRSTA .
TRAN2.

DISPLAY ‘COURSE NU M B ER: ‘ WITH NO ADVANCING.
ACCEPT CNO .
DISPLAY CREDIT HOURS: ‘ WITH NO ADVANCING.
ACCEPT C REDITS .
DISPLA Y ‘COURSE TITLE : ‘ WITH NO ADVANCING.
ACCEPT CTITLE.

* STORE COR.
CALL WANDA USING “DBSTOR” ,COR.
IF ERRETA NOT - 0

DISPLAY ‘TRAN2 STORE ERROR ‘ ERRSTA.
TRAN 3.

DISPLAY ‘NAME: ‘ WITH NO ADVANCING.
ACCEPT LNAME.
DISPLAY ‘COURSE NUMBER: ‘ WITH NO ADVANCING.
ACCEPT CNO.

* FIND STU .
CALL WANDA USING “FINDC” ,STU,”F1RST”.
IF ERRSTA NOT - 0

DISPLAY ‘TRAN3 FIND STU ERROR ‘ ERRSTA
ELS E

* FIND COR
CALL WANDA USING “FINDC ” ,COR,”FIRST”
IF £RRSTA NOT 0

DISPLAY ‘TRAN3 FIND COR ERROR ‘ ERRSTA
ELSE

DISPLAY ‘GRADE: ‘ WITH NO ADVANCING
ACCEPT GRADE

* STORE STUCOR
CALL WANDA USING “DBSTOR” ,STUCOR
IF ERRSTA NOT - 0

DISPLAY ‘TRAN3 STORE ERROR
ERRSTA.

ENTRY OSGET.
ENTRY OBMODI.
ENTRY DBDELE.
ENTRY FINDPO.
ENTRY FINDD.
ENTRY FINDO.
ENTRY FINDAP.

Figur e 4 — BUILD programs with DIlL statements conver ted to calls

~~~~~~~~~~~~~~ 

-
• 

-—-

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ 

--

~~~~~~~~
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IDENTIFICAT ION DI VISION .
PROGRAM-ID. RETR.
PRIVAC Y KEY IS KEEPO UT ”.
ENVI RONMENT DI VISION .
DATA DIVISION.
SC HEMA SECTION .
INVOKE SCHEMA STUREC.
PROCEDURE DIVISION.

OPEN AREA STUREC USAGE—MODE RETRIEVAL.
IF ERRSTA NOT U

DISPLAY ‘OPEN ERROR ‘ ERRSTA
STOP RUN.

DISPLAY ‘STUDENT NAME: ‘ WITH NO ADVANCING .
ACCEPT LNAME .
PERFORM PROCESS UNTIL LNAME—SPACES.
CLOSE AREA STUREC.
IF ERRSTA NOT - 0
DISPLA Y ‘CLOSE ERROR ‘ ERRSTA.
STOP RUN.

PROCESS.
FIND STU RECORD.
IF ERRSTA NOT - 0

DISPLA Y ‘STUDENT FIND ERROR ‘ ERRSTA
MOVE U TO ERRSTA

ELS E PERFORM GETCOR UNTIL ERRSTA NOT - 0
IF ERRSTA NOT • 307

DISPLAY ‘GET COURSE ERROR ‘ ERRSTA.
DISPLAY ‘STUDENT NAME: ‘ WITH NO ADVAN CING.
ACCEPT LN AME .
MOVE U TO ERRSTA.

GETCOR.
FIND NEXT STUCOR RECORD SC SET.
IF ERRSTA - 0

GET STUCOR
IF ERRSTA — U

FIND OWNER CS SET
• I? ERRSTA O

GET COR
IF £RRSTA -0 DISPLAY

Ct40,CTITLE,GRADE.

- Figur e 5 — RETR programs with DIlL stateeents

St _ _ _ _ _ _ _
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IDENTIFICATION DIVISION.
PROGRAM-ID. RETR.
*PRIVACY KEY IS “KEEPOUT” .
ENVIRONMENT DIVISION.
DATA DiVISION .
*SCHEMA SECTION .
*INVOKE SCHEMA STUREC.
LINKAGE SECTION.
01 OH—LINKAGE .

05 FLAGS.
10 ERRSTA PlC 59(5) COMP.
10 FILLER PlC X(20) USAGE DISPLAY—i.

05 STU.
10 LNAM E PlC X(10) USAGE DISPLAY—7.
10 TITLE PlC X(5) USAGE DISPLAY—i.
10 FILLER PlC K (S) USAGE DISPLAY—i.

05 COR.
10 CNO PlC K(S) USAGE DISPLAY—7 .
10 CREDITS PlC S9(5) COMP.
10 CTITLE PlC X(20) USAGE DISPLAY—i .
10 FILLER PlC X (5) USAGE DISPLAY—i.

05 STUCOR.
10 GRADE PlC X(2) USAGE DISPLAY—i.

05 SETS.
10 SC PlC S9(5) COMP.
10 CS PlC S9(5) COMP.

P ROCEDURE DIVISION.
ENTRY COB USING OH—LINKAGE.

* OPEN AREA STUREC USAGE—MODE RETRIEVAL.
CALL WANDA USING “DBOPEN” ,”STUREC “ ,“KEEPOUT “ ,0.
IF ERRSTA NOT • 0

DISPLAY ‘OPEN ERROR ‘ ERRSTA
STOP RUN.

DISPLAY ‘STUDENT NAME: ‘ WITH NO ADVANCING.
ACCEPT LINAME.
PERFORM PROCESS UNTIL LNAME SPACES.

* CLOSE AREA STUREC.
CALL. WANDA USING “DBCLOS”.
IF ERRSTA NOT — 0
DISPLAY ‘CLOSE ERROR ‘ ERKSTA.
STOP RUN.

PROCESS.
* FIND STU RECORD.

CALL WAN DA USING “FIMDC” ,STU,”FIRST” .
IF ERRSTA NOT - 0

DISPLAY STUDENT FIND ERROR ‘ ERRSTA
MOVE U TO ERRSTA

ELSE PERFORM GETCOR UNTIL ERRSTA NOT - 0
IF ERRSTA NOT • 307

DISPLAY ‘GET COURSE ERROR ‘ ERRSTA.
DISPLAY ‘STUDENT NAME: ‘ WITH NO ADVANCING.
ACCEPT LNAME .

~~~~~ q — __________________-- — • _____________

~~ 1 ~ 
_
‘•‘1~~_~ - • 

• 
• ‘ b_ ~~~~ •~~ ~~~~~~~~~~~~~~ -
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MOVE 0 TO £RRSTA.
GETCOR.
a FIND NEXT STUCOR RECORD SC SET.

CALL WANDA USING “FINDPO” , NEXT “ ,SC,STUCOR.
IF ERRSTA a

* GET STUCOR
CALL WAND?. USING “DBGET” ,STUCOR
IF ERRSTA • 0

* FIND OWNER CS SET
CALL WAND?. USING “FINDO” ,CS
IF ERRSTA-O

* GET COR
CALL WAND?. USING “D8GET” ,COR
IF ERESTA 0 DISPLAY

CNO ,CTITLE,GRADE.
ENTRY OBSTOR.
ENTRY DBMODI.
ENTRY DBDELE.
ENTRY FINDD.
ENTRY FINDAP.

Figur e 6 — RETR program with DML statements cover ted to calls

- s••—•• --s—- - - - ••--.•-—-—-——~~~~~~~
•__-__ _••_-.._~~~~~~~~~~~ _•_• — ‘• •—
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