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Specific PEARL Statements -- Short Form Listing

field
FIELDA(field name)q starting f1e]d fleld decimal
Pos1t10n sxze type ) places )

RECORDASIZEA(record size in characters)
éLOCKASIZEA(b]ock size in characters)

LISTa(one to eight field names separated by space(s))
SUMA(one to eight field names separated by space(s))

SUBSUMABYA(field name)

ASCENDING
SORT or Ar(field name)
DESCENDING

HEADINGA(one to 72 character report title)

A represents required blank space(s)



file:///type
file:///places
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FORA (specified number of records)aRECORDS

field name field name
ADDA _or AAND or AGIVINGA(field name)
\numeric constant numeric constant
field name field name
SUBTRACTA or AFRO or AGIVINGA(field name)
numeric constant numeric constant
field name field name
MULTIPLYA or ABYA or AGIVINGA(field name)
numeric constant numeric constant
, field name field name
DIVIDEA[ - or AINTOA or GIVINGA(field name)
numeric constant numeric constant

field name < field name [AND]
INCLUDEAIFA|  or A[NOTJA > or  |al orla...
constant = constant
field name . < field name [AND
EXCLUDEAIF or A[NOT]A > or  \al oRda...

constant constant
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. field name ield name
FLAGA(field name)aWITH or  \aIFd  or A[Nof]a
constant constant
< field name A
>2A or A[Dg?]A A

constant

EVERY | fnumeric \ [ RECORDASTARTINGAWITH numeric
SELECTA{  or }A(constant) or A(constant A
RANDOMLY PERCENTAOFARECORDSAWIT
RECORD
or

—

SEED

| date
AGEA(field name)ABYA(fie]d name)ACONTROLADATEAISA(numeric constant)
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Specific PEARL Statements -- Detailed Listing

(1) (2) (3) (4) (5)
. field
FIELDA(field name)a[starting A(f1e1d)A field) afdecimal
position/ \size type ) (places )

(1) field name
Maximum 14 characters in length.
No spaces may appear within name.
May be formed from the alphabet, numerals and the hyphen.
No name may begin or end with a hyphen.
A11 names must contain at least one alphabetic character.
" Names must be unique.

(2) field starting position
Must be numeric.
Maximum value is 9998.
Minimum value is 1.
9999 is used for work fields that are not part of the
input record.

(3) field size
Must be numeric.
Maximum value is 9999.
Minimum value is 1.

(4) field type
N represents numeric computational fields.
X represents alphameric non-computational fields.

(5) decimal places
Must be numeric.
Maximum value is 18.
Minimum value is 0.
If field type is 'X' then this field should be blank.

Purpose: . _ .
This statement is used to describe the fields that will be made

use of for the purpose of the logic at hand.



file:///type
file:///places
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Example: FIELD AMOUNT 5 6 N 2 _ _
This statement describes a field named AMOUNT. The f1e!d begins
in position #5 of the record, it is 6 characters long, its type
is numeric and it has two decimal places.

Occurrence: .
At Teast one FIELD statement must appear in each PEARL program.

Limitations:
Maximum of 15 FIELD statements may appear in a PEARL program.
Maximum field size for numeric fields is 18 characters.
Maximum field size for alphabetic fields is 120 characters.
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RECORDASIZEA(record size in characters)

Purpose:
To describe the input record size.

Example: RECORD SIZE 80

This statement indicates that the input record size is
80 characters.

Occurrence:
Every PEARL program must contain one and only one RECORD statement.

Limitations:
Maximum record size is 9,999 characters.
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BLOCKASIZEA(block size in characters)

Purpose:
To describe the input block size.

Example: BLOCK SIZE 160

This statement indicates that the input block size is
160 characters.

Occurrence:

This statement is optional when block and record size are of the
same length.

Limitations:
Maximum block size is 9,999 characters.
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LISTa(one to eight field names separated by space(s))

Purpose:

This statement is used to produce a columnar report of the listed
field names.

Examp1e5 LIST CUST-NAME AMOUNT CUST-NUMBER
This statement will print the values associated with the field
names, CUST-NAME, AMOUNT and CUST-NUMBER in three separate

columns, one line for each record in the file with column headings
for each field.

Occurrence:

This statement is optional and is used when a detailed file listing
is desired.

Limitations:
Maximum of 8 fields may be listed.
Only one LIST statement may appear in any PEARL program.
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SUMa(one to eight field names separated by space(s))

Purpose:

This statement is used to produce a surmation for the listed
field names.

Example: SUM AMOUNT

This statement will compute the grand total of the field AMOUNT for
all records in the input file, and will print this total.

Occurrence:
This statement is optional and is used when file totals are desired.

Limitations:

: Maximum of 8 fields may be summed.

Only one SUM statement may appear in any PEARL program.

The field size for the summed field is 3 positions larger than the
size as defined in the field statement.

If the LIST statement is used in the same PEARL program then

all SUM field names must also appear as LIST field names.
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SUBSUMABYA(field name)

Purpose:

This statement used in conjunction with the SUM statement will

Create subtotals that are controlled by a change in the value of
the field name.

Example: SUM AMOUNT
SUBSUM BY CUST-NUMBER

These statements will cause a subtotal for AMOUNT to be computeﬂ

and printed each time the value associated with CUST-NUMBER
changes.

Occurrence:

This statement is optional, and it may only be used when an
associated SUM statement has been used.

Limitations:
Only one field may control the subtotal process. Also, it is
obvious that the file must be in sequence by the control field.
If the LIST statement is used in the same PEARL program then
the SUBSUM field name must also appear as one of the LIST field
names.
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ASCENDING

SORT or (field name)
DESCENDING

Purpose:

This statement is used to sequence a file in ascending or
descending order by a given control field in the file.

Example: SORT ASCENDING CUST-NUMBER

This statement will cause the input file to be sequenced in
ascending order by the CUST-NUMBER field.

Occurrence:
This statement is optional.

Limitations: ‘
Only one SORT statement may be used in a PEARL program.
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HEADINGA(one to 72 character report title)

Purpose:

This statement is used to produce a title line at the beginning
of each page of the report output.
\

Example: HEADING REPORT OF CREDIT BALANCES

This statement will place the words (REPORT OF CREDIT BALANCES)
at the top of each page of the report output.

Occurrence:

This statement is optional and is used simply to make the output
reports more understandable.

Limitations: '
Maximum title size is 72 characters.
Only one HEADING statement may appear in any PEARL program.
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FORA(specified number of records)~RECORDS

Purpose:

This statement will cause the number of records to be input from a
file to be Timited to no more than is indicated by the numeric
constant. The statement would be used for the purpose of testing
the logic of a PEARL program on a limited number of records in a
file before the complete file was processed. This statement could
save considerable processing time in the case of very large files,
because it allows the auditor the chance to test his PEARL program
on some small fraction of the file instead of the complete file.

Example: FOR 115 RECORDS

This statement 1imits to 115 records the number of records to be
processed from this file.

Occurrence:

This statement is optional, and if not used, the complete file will
be processed.

Limitations:
Only one FOR statement may be used in a PEARL program.
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field name field name
ADD _or AND or AGIVINGA(field name)
numeric constant numeric constant

Purpose:

This statement is used to (1) Add a field to a constant, (2) Add

a field to a field, (3) Add a constant to a field, or (4) Add a
constant to a constant.

Example: ADD AMOUNT AND BALANCE GIVING NEW-BALANCE

This statement adds the field AMOUNT and the field BALANCE with

the result being placed in the field NEW-BALANCE for each record
in the file.

Occurrence:
This statement is optional and its use is obvious.

Limitations:
"ADD )
SUBTRACT
A Maximum of 10{MULTIPLY statements may appear in any PEARL program.
or
\DIVIDE .

The maximum of 10 includes all ADD, SUBTRACT, MULTIPLY and DIVIDE
statements taken together.

Also, if multiple (add, subtract, multiply, divide) statements are
used, their sequence may be important if the result field of one
statement is used as a part of another statement.
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field name field name
SUBTRACT or AFROMA or AGIVINGA(field name)
' numeric constant numeric constant

Purpose:

This statement is used to (1) Subtract a field from a constant,
(2) Subtract a field from another field, (3) Subtract a constant
from a field, or (4) Subtract a constant from a constant.

Examp]e{ SUBTRACT AMOUNT FROM BALANCE GIVING NEW-BALANCE
This statement subtracts the field AMOUNT from the field BALANCE

with the result being placed in the field NEW-BALANCE for each
record in the file.

Occurrence:
This statment is optional, and its use is obvious.

Limitations:
~ADD 1
SUBTRACT
A maximum of 10| MULTIPLY |statements may appear in any PEARL program.
or
 DIVIDE _

The maximum of 10 includes all ADD, SUBTRACT, MULTIPLY and DIVIDE
statements taken together.

Also, if multiple (add, subtract, multiply, divide) statements are
used their sequence may be important if the result field of one
statement is used as a part of another statement.
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field name field name
MULTIPLY or ABY or AGIVINGA(field name)
numeric constant numeric constant

Purpose:

This statement is used to (1) Multiply a field by a constant,
(2) Multiply a field by another field or by itself, (3) Multiply
a constant by a field, or (4) Multiply a constant by a constant.

Examp]e{ MULTIPLY AMOUNT BY 10 GIVING NEW-AMOUNT
This statement multiplies the field AMOUNT by the numeric constant

10 with the result being placed in the field NEW-AMOUNT, for each
record in the file.

Occurrence:
This statement is optional and its use is obvious.

Limitations:
~ADD B
SUBTRACT
A maximum of ld MULTIPLY|statements may appear in any PEARL program.
or :
LDIVIDE J

The maximum of 10 includes all ADD, SUBTRACT, MULTIPLY and DIVIDE
statements taken together.

Also, if multiple (add, subtract, multiply, divide) statements are
used their sequence may be important if the result field of one
statement is used as a part of another statement.
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field name field name
DIVIDEA or AINTO
numeric constant numeric constan

or )AGIVINGA(fie1d name)

Purpose:

This statement is used to (1) Divide a field into a constant,
(2) Divide a field into another field, (3) Divide a constant into
a field, or (4) Divide a constant into a constant.

Examp1e§ DIVIDE 10 INTO AMOUNT GIVING NEW-AMOUNT
- This statement divides the numeric constant 10 into the field

AMOUNT with the result being placed in the field NEW-AMOUNT
for each record in the file.

Occurrence:
This statement is optional and its use is obvious.

Limitations:
"ADD )
SUBTRACT
A maximum of 108 MULTIPLY |statements may appear in any PEARL program.
or
_.DIVIDE A

The maximum of 10 includes all ADD, SUBTRACT, MULTIPLY and DIVIDE
statements taken together.

Also, if multiple (add, subtract, multiply divide) statements are
used, their sequence may be important if the result field of one
statement is used as a part of another statement.




field name < f1e1d name AND
INCLUDEAIFA or A[NOT] ad> [ n]
constant = constant

Purpose:
This statement will cause the record which meets the described
logical criteria to be included for further processing and all
those that don't meet the criteria to be excluded.

Example: INCLUDE IF AMOUNT > 100 AND CUST-NAME NOT = 'JONES'
This statement will cause all records with the AMOUNT field
greater than 100 and the CUST-NAME field not equal to 'JONES’
to be included for further processing.

“Occurrence:
This statement is optional, and if not used, the complete file
will be processed.

Limitations:

A maximum of 10 INCLUDE statements or 10 comparisons may be used

in a PEARL program.
An example of one comparison is AMOUNT > 100.
An example of two comparisons is

AMOUNT > 100 AND CUST-NAME NOT = 'JONES'.
Also, the use of INCLUDE and EXCLUDE is mutually exclusive.

163



164

field name
EXCLUDEAIF or A[Nor] A
constant

f1eld name g]

v A

constant

Purpose:

Thi§ statement.will cause the record which meets the described
logical criteria to be excluded from further processing.

Example: -EXCLUDE IF AMOUNT < 100 OR CUST-NAME = 'JONES'
This statement excludes from further processing all records whose

AMOUNT field is less than 100 or whose CUST-NAME field is equal
to "JONES'.

Occurrence:
This statement is optional, and if not used, the complete file will
be processed.

Limitations:
A maximum of 10 EXCLUDE statements or 10 comparisons may be used
in a PEARL program.
An example of one compar1son is AMOUNT < 100.
An example of two comparisons is
AMOUNT < 100 OR CUST-NAME = 'JONES'.
A1so, the use of EXCLUDE and INCLUDE is mutually exclusive.
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field name f1eld name
FLAGA(field name)aWITH or AlF A[NOf]A
constant constant

\ field name [AND]A

N v A

constant

Purpose:

This statement will cause the value of the second field name to

be placed in the first field name if the record meets the given
logical criteria.

Example: FLAG TEST-FIELD WITH 'O1' IF AMOUNT > O AND AMOUNT < 10
This statement will cause an '01' to be placed in TEST-FIELD

if the record contains an AMOUNT field greater than 0 and less
than 10.

Occurrence:
This statement is optional and is usually used in conjunction with
SORT and SUBSUM for the creation of frequency distributions.

Limitations:
A maximum of 10 FLAG statements or 10 comparisons may be used in
a PEARL program.
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EVERY numeric RECORDASTARTINGAWITH numeric
SELECT, or A\ constan A( a

or constan
RANDOMLY PERCENTAOF ARECORDSAWITH
RECORD
or
SEED

Purpose:

This statement has two basic capabilities.

(1) To select from a file on a systematic basis every nth record
starting with the xth record, and '

(2) To select randomly x% of the records from a file given a
beginning random seed.

Example (1):  SELECT EVERY 5 RECORD STARTING WITH 10 RECORD
This statement selects for processing every fifth record starting
with the tenth record of a file.

Example (2):  SELECT RANDOMLY 10 PERCENT OF RECORDS WITH 31214217 SEED
This statement randomly selects 10 percent of the records of a
file for processing given the initial random seed of 31214217.

Occurrence:
This statement is optional, and if not used, the complete file will

be processed.

Limitations: .
Only one SELECT statement may be used in a PEARL program.

The numeric constants for the RANDOMLY option must conform to
the following rules. .
(1) the first constant must range between 0 and 100.
(2) the second constant must be an odd, eight digit, randomly
selected number.
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. date
AGEA(field name)ABYA(field name)ACONTROLADATEAISA(numeric constant)

Purpose:

This statement will cause a standard aging report for accounts
receivable to be computed and printed.

Example: AGE AMOUNT BY DATE-FIELD CONTROL DATE IS 76365
This statement will cause the DATE-FIELD to be compared with
the control date for the purpose of determining the age of the

accounts receivable file whose amounts outstanding are in the
AMOUNT field.

Occurrence:

This statement is optional and is usually used as a single purpose
report step.

Limitations:
The printed analysis is based on the standard scheme of
0, 30, 60, 90, 120 and 121+ days overdue.
Only one AGE statement may be used in a PEARL program.
Also, the ADD, SUBTRACT, MULTIPLY and DIVIDE statements will most
1ikely need to be used to normalize the date field for proper
processing to take place.




APPENDIX D
PEARL ACCESS TO A CONVENTIONALLY AND AN ADABAS STORED FILE

The following are listings of two PEARL programs and their
generated COBOL programs. The first generated program accesses a
conventionally stored file and lists its contents. The second program
accesses an ADABAS stored file and lists its contents. These programs
were kept as straightforward as possible so that comparisons of the
differences between them could easily be described.
The first difference appears in the two PEARL programs. The
RECORD statement in number one reads:
RECORD SIZE 50
The RECORD statement in number two reads:
RECORD SIZE 50 ADABAS 03
This difference is obvious in that the second RECORD statement contains
the name of the DBMS and the file number to be accessed. There are no
other differences between the PEARL statements in the two examples.
The following differences refer to the PEARL generated COBOL
programs. The second difference occurs in the FILE CONTROL section.
In program number one, there is a SELECT statement that reads:
SELECT INPUT-FILE ASSIGN TO . . . .
In program number two, no such statement exists.
The third difference occurs in the FILE SECTION. In program

number one, there is an FD statement that reads:
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FD INPUT-FILE . . . .

In program number two, no such statement exists.

The fourth difference occurs in the WORKING-STORAGE SECTION.

In program number two, there are three statements that read as follows:
01 SINGL PIC X(6) VALUE 'MINGLE'.
01 RCODE PIC S9999 COMP VALUE 0.
01 DUMMY-PARM PIC X.

There are no such statements in program number one.

The fifth difference occurs in the PROCEDURE DIVISION at the
very beginning. In program number one, there is a statement that |
reads:

OPEN INPUT INPUT-FILE.

In program number two, that statement is replaced by the following:

CALL 'TSOPO1' USING SINGL, RCODE.
IF RCODE NOT = 0 GO TO FINISH. |

The sixth difference occurs in the PROCEDURE DIVISION right
ahead of the START-PROCESSING statement. In program number two, there

are two statements that read:

CALL 'TSLKO1' USING DUMMY-PARM, RCODE.
IF RCODE NOT = 0 GO TO FINISH.

These statements do not appear in program number one.
The seventh difference occurs in the PROCEDURE DIVISION
directly after the READ-A-REC statement. In program number one, the

statements read:

READ INPUT-FILE INTO BUFFER-REC
AT END GO TO FINISH.

In program number two, these are replaced by the following:

CALL 'TSRDO1' USING BUFFER-REC, RCODE.
IF RCODE NOT = 0 GO TO FINISH.
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The eighth and last difference occurs in the PROCEDURE
DIVISION, two statements before the end of the program. In program
number one, the statement reads:
CLOSE INPUT-FILE.

In program number two, this is replaced by
CALL 'TSCLO1' USING RCODE.

These are the only differences that would occur between any

two PEARL generated COBOL programs when one is to access a conven-

tionally stored file and the other is to access an ADABAS stored file.
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Access of a Conventionally Stored File
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APPENDIX E
EXAMPLES OF THE PEARL/ADABAS INTERFACE

This appendix presents three PEARL programs that were run as
a test of the ADABAS DBMS interface. There were three files made
available to this researcher for the performance of the ADABAS interface
test. File number one is a personnel file, file number two is an
automobiles file and file number three is a finance file. The PEARL
Programs written to access these files were designed primarily to test
the ADABAS interface; therefore, they will not necessarily present a
specific audit task as the PEARL programs did that were presented in

Chapter IV of this study.

PEARL Access of ADABAS Personnel File

This was the first PEARL Program written to access an ADABAS
file. The only difference between this program and one that would
access a conventionally stored file is the construction of the RECORD
statement. In this case, the name of the DBMS and the file number are
added parameters to the RECORD statement. The PEARL program in this
example lists selected fields in the Personnel file, counts the number
of persons with ages greater than 40 and less than 41 and sums the
total number of dependents. Note that the FLAG statements are used to
keep track of the greater than and less than 40 categories, so that
-when these fields are summed the result is a count of the number that
fit these categories. Since this was a test of the interface the FOR
statement limited this list to the first 100 records.
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File 01

Field Length

8
20
15

- N) —
PO N ~—~ =

nN
OO OOOINOTO O

w

Field Name

Personnel Number

Name

First Name

Initial

Sex

Age

Family Status

Number of Depen-
dents

Number

Street

City

State

Zip Code

Phone

Job

Salary

Commission

- Years of Education

Years with Company
Vacation Days

Sick Days

Hobby

ADABAS PERSONNEL FILE DESCRIPTION

Field Type

Numeric

Alphabetic
Alphabetic
Alphabetic
Alphabetic
Numeric

Alphabetic

Numeric
Numeric
Alphabetic
Alphabetic
Alphabetic
Mumeric
Alphabetic
Alphabetic
Numeric
Numeric
Numeric
Mumeric
Numeric
Numeric
Alphabetic
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PEARL PROGRAM LISTING

HEADING TEST ADABAS INTERFACE
RECORD SIZE 100 ADABAS 01
FIELD NAME 1 20 X

FIELD SEX 37 1 X

FIELD AGE 38 2 N O

FIELD DEPENDENTS 50 2 N O
FIELD LT-40 9999 3 N O

FIELD GT-40 9999 3 N O

FLAG LT-40 WITH 1 IF AGE < 41
FLAG LT-40 WITH O IF AGE > 40
FLAG GT-40 WITH 1 IF AGE > 40
FLAG GT-40 WITH O IF AGE < 41
LIST NAME SEX AGE DEPENDENTS LT-40 GT-40
SUM DEPENDENTS LT-40 GT-40
FOR 100 RECORDS

PEARL QUTPUT REPORT
DATE 10/20/77

NAME SEX AGE DEPENDENTS
WAGNER M 8
ANDERSON
QUIHLLAULT
KIM
QUIHLLAULT
KIM
ALEXANDER M 30 1
KING M 48 1
DAVENPORT M 52 2
KING M 41 2
SPEISER F 32 3
TANIMOTO M 35 3
COHEN ; 33 ?

RAY

35

LT-40

— ) el el wmad c—

3 ———t el ot d

TEST ADABAS INTERFACE

GT-40
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PEARL Access of ADABAS Automobile File

As was the case in the previous example, the only PEARL
difference that exists is the RECORD statement construction. This
example PEARL program selects for 1isting all those automobiles in the

Automobile file that have been driven over 50,000 miles or are over

eight years old.

ADABAS AUTOMOBILE FILE DESCRIPTION

File 02

Field Length Field Name Field Type
20 Make Alphabetic
20 Model Alphabetic
15 Body Type Alphabetic

2 Number of Cylinders Numeric

3 Horsepower Numeric

5 Piston Displacement Numeric

5 Weight Numeric
10 Color Alphabetic

2 Year Numeric
16 Serial Number Alphabetic

6 - Date Numeric

6 Mileage Numeric

8 Owner Personnel Number  Numeric




PEARL PROGRAM LIST

HEADING SELECT OLD OR HIGH MILEAGE AUTOMOBILES
RECORD SIZE 110 ADABAS 02

FIELD MAKE 1 20 X

FIELD YEAR 81 2 N O

FIELD SERIAL-NUMBER 83 16 X

FIELD MILEAGE 105 6 N 0

FIELD OLD 9999 2 N O

SUBTRACT YEAR FROM 77 GIVING OLD

INCLUDE IF MILEAGE > 50000 OR OLD > 8

LIST SERIAL-NUMBER MAKE YEAR MILEAGE

PEARL OUTPUT REPORT

DATE 11/03/77 SELECT OLD OR HIGH MILEAGE AUTOMOBILES
SERIAL NUMBER MAKE YEAR MILEAGE

01-AB9361 FORD 65 57231

02-667321 GMC 72 51623

GR-617231 BUICK 73 75201

197312173A CHEVROLET 66 101602

A95678B3717 FORD 70 87615
712390-0G1A DODGE 72 65621

111A1170094 DATSUN 74 67231

TR-1819455 AMC 66 43201

16088787-SR OLDSMOBILE 63 127142
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PEARL Access of ADABAS Finance File

The final example PEARL program will generate a summary
report from the Finance file of the total current balances and number of
persons stratified by credit card. Note that the file had to first be

sorted by credit card in order for the correct summary to be listed.

ADABAS FINANCE FILE DESCRIPTION

File 03
Field Length Field Name Field Type
8 Personnel Number Numeric
18 Credit Card Alphabetic
4 Credit Limit Numeric
4 Current Balance Numeric
7 0il Credit Alphabetic
8 Net Worth Numeric
2 Credit Rating Numeric
25 Insurance Company Alphabetic
6 Policy Amount Numeric
16 College Alphabetic
1 On Vacation Alphabetic
15 Investment Alphabetic
4 Savings Numeric
30 Bank Alphabetic
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PEARL PROGRAM LIST

HEADING TOTAL BALANCE BY CREDIT CARD COMPANY
RECORD SIZE 51 ADABAS 03

FIELD CREDIT-CARD 9 18 X

FIELD CURRENT-BAL 31 4 N O

FIELD PERSON-COUNT 9999 4 N O

SORT ASCENDING CREDIT-CARD

ADD 1 AND O GIVING PERSON-COUNT

SUBSUM BY CREDIT-CARD

SUM CURRENT-BAL PERSON-COUNT

PEARL OUTPUT REPORT

DATE 11/18/77 TOTAL BALANCE BY CREDIT CARD COMPANY
CREDIT CARD CURRENT BAL PERSON COUNT
AMOCO 18461 141
CHEVRON 11296 93
CONOCO 27421 202
EXXON 9691 77
PHILLIPS 15632 117
‘SHELL 15402 123
STANDARD 14591 104
TEXACO 10668 143

123162 1000






