GComparative Study of
Gomputer Languages

Input, Output

n COBOL. we can enter the data in the program in two

ways. One is through the console typewniter and the

other through data files. Of course, we can enter data

as part of the program by means of assignment state-
ments. In this article, we shall consider the instructions to
perform the input;/output operations through the console
and the printer respectively. Later we shall consider how
data can be entered and output through files, When we write
lles, we mean only computer files, i.c., the floppy diskette
medium,

Instructions for entering data through the console

Just as we have the READ-FORMAT pair of statements
I FORTRAN for entering data through the console, we
have the ACCEPT statement in COBOI for entering data
through the console. The general form of the ACCEPT
satement is
ACCEPT variable
Only one variable is accepted by one ACCEPT statement.
Wrien the computer encounters this statement, it stops and
wiits until the -value of the variable is keyed through the
Cuasole. If you want the values of ten variables to be entered
tiough the console, the ACCEPT statement must be exe-
‘tiied ten times. You cannot give the names of all the ten
Vuriables in the same ACCEPT statement. Thus there is a
:Seiete restriction on entering the data into the program by
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means of the ACCEP | statement. Remember that in b OR -
TRAN a list can be entered thiough the console when the
computer stops on encountering the RIFAD statement Sup-
posc you want (o enter the name of & person, vou cian wiile
the ACCLP T statement as
ACCEPT NAML

The computer waits until the name s keyed through the
comsole. One may ask whether there isany FORMAT state-
ment as in the case of FORTRAN. Ot course, the varnable
*‘NAME must have heen completely described beforehand
in a section called the WORKING-STORAGE SECTION,
Thiy s similar to the FORMAT statement in FORTRAN,
though it is not called by the same name. Fvery vanable that
is to be read by the ACCEP1 statement must have been
described carlier by giving the level number and the nature
and length of the data item,

We know that when data are independent, they are given
the level number 77 in COBOL., Code letters are used to
indicate the nature ol the dawa item, The code *9" is used {or
numeric data, ‘A’ for alphabetic data and "X for alphanu-
meric data. The width ot the data is represented by repetition
of the code characters. If a numeric data item is to have a
width ot 4, then it is coded using four 9s. The location of the
decimal point is indicated by putting the code letter*V’ in the
required location. If the number is to be signed, then the

letter *S' is put at the left end of the code. Forexample, to tell
.-_\-———“
55



the computer that an independent variable ‘A’ must store a
number whose value is -789.65, it must be described as
{oYorws:

77 A PIC 5959VY99
‘T'he number of digits can be less but not more. If the number
is positive, the code letter S' s ignored. To represent an
alphanumeric data ol width 10 to be stored in the variable
‘NAME’, the description will be:

77 NAML PIC X(10)
For pure alphabetic data the description of a vaniable, say,
‘DESIGNATION', having a width of 15 will be:

77 DESIGNATION PIC A(LS)
Pror description of all variables s essential in COBOL. but

not so in FORTRA N‘//

Instructions for outputting result through printer or screen

Just as we have the WRITE-FORMAT pair of statements
in FORTRAN tor printing the result on paper, we have the
DISPLAY statement in COBOL. for printing the result on
paper. The result also appears on the scicen. Fhe general
form of the DISPLAY statement is:

ISP AY st
T'he list contains a list of one or more variables separated by
commas or simply spaces. Fhe total width of the items to be
printed must not exceed one line width, i.c., 80 charactersin
the case of an ¥0-colutan printer. It you want to pnnt the
vilues of three variables whose values are 234, 435and 507,
vou give the DISPLAY statement as

DISPLAY A, B, €

the computer then prints the values as

21441556
If you want to give a gap between the iems you can give the
statement as

DISPLAY A, B, " C
Now, one space will be left between two dataatems. I vou
also want to give the names of the vanables, you can give the
statement as

DISPLAY A =LA B2, B¢ - C
‘The computer prints the result as

A 7234 B 435C =567
Strings are printed as enclosed within quotes. Suppose the
variable ‘X' stores a string ‘KRISHNAMURTHY'. If you
wiite

DISPLAY X
I'he computer prints

ARISHNAMURITHY
Remember that in COBOL all the variables should be com-
pletely desciibed with regard to their nature, type and
fength.

Formats for input and output data

We said that every data item whether used duringinput or
output must be described. These descriptions can be called
the formats for the input data and the outpur data. Suppose
you want to enter the data -0678.95 into the variable * X, ' X’
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must be described with an input format as follows:

77 X PIC $9999V99
For outputting the result, a diff¢rent format must be given.
Otherwise, the sign and the decimal point will not be printed.
We would like the output to appear as -678.95. The formar
for the output field must be edited so as to give the result in a
presentable form.

Sometimes the $ sign has to be added before a number
I'here may be many more editing features which we would
like to have in business problems. In such cases, we have to
give editing picture clauses for the output data items. Edited
picture clauses can be given only to odlput data items and
not input data items since a COBOL. program cannot use
edited data for manipulation purposes. We output the result
only alter all manipulations are over. In FORTRAN, the
sign and the decimal point can be given in the input data.
But in COBOL. the sign and the decimal point cannot be
given in the data. They are instead denoted by some codes in
the format statements.

Need for editing output data

Suppose you have a program which calculates the total
sales for a company. The item TOTAL-SALES should have
been described as follows:

77 TOIAL-SALES PIC 9(6)V99.
I(, as a result of several calculations, the program has com-
puted the value as 07458255 and you had givena DISPLAY
statement as

DISPLAY "TOTAL-SALLS -, LOTAl -SALES
the computer prints

LOTAL-SALES - 07458255
Obviously, the above fuim is not meaningful. A far more
desirable form would be:

LOTAL-SALES = § 74,582.55
In order to accomplish this transformation from the purely
numeric form to the more familiar form including a dolla:
sign, a comma and an actual decimal point, and excluding
the zeros, a COBOL. process catlled EDITING is performed
Ihis EDITING is done using some PICTURE characters to
describe the output data items. Note that editing symbols
must not be used for data items in the input file.

Editing symbols in COBOL.

I'he following are some of the editing symbols used:
Z.$,+-CRDB*BO
Let us now describe the function of each of these editing
characters one by one,

The Z character

The Z symbol is called the zero suppression symbol ¢!
character. It is used to suppress zeros in'the non-significant
places in a number. Numeric characters other than '\
embedded or trailing zeros, and signs are not affected by th
zero suppression character. It is permissible to replace all t!:c
9s in a numeric picture clause with Zs. Table 1 illustrates thic .
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“funcitoning of the zero suppresston character.

TABLE ]

Input Field Output Field
l;itlllrt' -ul liem Stored Picture ;)—I' Htem - \_';;u:'
the ltem Size Value the Item  Sise Printed
9999 & 007 9w s aowr
9994 4 Q007 /7799 4 a7
Y99y 4 0007 VXA 4 7
994y 4 4005 /L77 4 4005

Decimal insertion character

In the input field, one must not put the actual decimal
point in the picture clause but only indicate the location ot
the decimal point by putting the code letter *Vin the location
where the decimal point is required. The letter *Vis said 1o
be placed in the posttion of the assumed decsmal point. In the
output ficld, we would like to place the actual decimal point
for being meamngtul to the users. So in the output hield,
which 1s now said 10 be edited, we show the position of the
decimal point by actually putting it in the desired position.
Unlike the V character, the (.) character is counted in deter-
mung the field length. ©he decimal insertion character can
be used in compunction with the Z character. lLable 1 llus-
trates the tuncuion of the decimal point insertion character.

TABLE 11
Input Field’ Output Field
Picture of Item Stored Picture of  Wtem Value
the ltem Size Vadue the Item  Size Printed
Y999y b} 01234 999 9y 0 012.34
999V99 5 01234 177 7/ [ 12,34
9999VYy b HOO LLL79Y 7 00
ASHVY 6 009755 /(5.9 7 975.5

The $ character

Lhe $ sign can be used in two ways  as a [ixed insertion
character and as a floating character -- just like the Z charac-
ter. When the $sign is used as a fixed inscrtion character, it is
placed at the left of an edited picturc clause to indicatce that
you want the dollar sign to appear there. For example, to
print the result as $584, you must give an edited picture
clausc as $999. Since the dollar sign is counted in determin-

TABLE 111

Input Field Outpus Field
Pictureof - ltem Value  Picture of ltem Value
the ltem Size Stored the Item  Size Printed
999 3 16 $999 4 $lio
Y9y 3 000 $272L 4
Y9VYY 4 0500 $2Z.99 6 $ 5.00
99VYY 4 050 $99.99 6 $05.00
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ing the field size, the ficld length assigned should be greater
than the maximum number of mignificant digits expected, by
at lcast one digit. The use of the $signasa floaung character
will be explained at a later stage. Table 1H illustrates the use
of the $ sign as an insertion character.

‘The comma (,) insertion character

Fhe comma character is used inan edited picture clause to
show where you want the actual comma to be printed. More
than one comma can be used i the picture clause. Whenall
the digits are suppressed, the comma 1s also suppressed.
lable 1V illustrates the use ol the comma anscition
chatacter. ‘

TABLE 1V

) Input lield Output Field T
l’.iclun-:l— lh'l;i_ Value  Picture of ltem - \'alue
the Item Nize Stored the Item  Sise Printed
WOV T 02MS6T  SLLLZZE 10 $2.345 67
YHVI9 7 00000 S.LLLZ9Y 1 $ 00
9(8) ] 00000234 S LLZ2LLL 1] $24
9(K) ¥ 23456789

99,999,999 10

235,789

‘The + and the - characters

'he + and - characters can be imserted eitherin the leading
position (lelt end) or in the trailing position (right ¢nd) by
showing the position of the symbols in the edited picture
clause. Thesce two characters operate as follows:

. The use of a - symbol results in the printing of the -
symbol if the value is negative and no sign at all (4 blank) i
the value is positive.

2. The use of a + symbol results in the printing ot the
-symbol if the value 1s negative and a + symbolil the value s
positive.

‘lable V illustrates the use ol the + and the - inseruon
characters.

TABLE V
Input Field Output Field
Picture of ltem Value Picture of Item ‘ \7u|-_u;
the Item Size Stored the Item Size Printed
5999 3 234 999 4., +234
S999 3 234 -999 4 234
S99Y 3 24 99 4 -234
S999 3 -234  +999 4 -234
5999 3 ol +2Z2Z 4 LN
$999 3 -234  LLL+ 4 234-

The CR and DB characters

The CR and the' DB characters are used in accounting
applications. These symbols are placed in the trailing posi-
tions (right end) only if the values are negative. Table VI
illustrates the use of the CR and the DB editing symbols.
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TABLE V1

Input Field - Output Fieldh -
Picture of Item Value Picture of Item ) Value
the ltem  Size Stored  the ltem Size Printed
GUSINGY T 02WSKT SZZZ2Z99CR (2 32145 67 R
SHSHVeY 7 V25067 S/L 777 99CR 1D SIS HTCR
N9V ! 02056 S LD 12 N s oe7h
SHHVY9 N G234507 W/ /./2/7799D8 12 $2 WS 0TDB

Floating string characters (3, - and +)

Lhe S, the - and the + signs can be used either i the fiaed
mode descnbed cathier o1 i the Hoating mode. In the float-
ing mode, the characters are used inexactly the same manner
as the / character  The Z character in repeated postions,
starting at the left end of a picture clause indicates in how
many posttions the leading ze1os are to be suppressed. The /7
character however, is notnserted before the fust signilicant
digit. The tloaung $, - and + characters, when used in
repeated positions, not only suppress the non-significam
zeros, but also get mserted before the first signibicant digit,
I wo rules apply to the use of Hoatung stung chaacters:

|. Only one character can be used in Hloating string mode
i a single preture clause. For example, it is improperto gine
a picture clause -$3$%$.99, since you have used both the - and
the $n the Hoating mode.

2. Ihe character used in the tloating mode must be in the
lettmaost posttion in the picture clause character stung, For
example, 1t 1y improper to give a picture clause -$$5$999,
since you hive tied to put a character belore the floatng $.
Il you want to use & + or - i the same picture clause with a
floating $. use a trailing + or - Table VI illustiates the
functioning of the tloating $. the Hoatng + and the floating -
characters.

TABLE VI

Input Field Output Field
Picture of ltem Value Picture of Item Value
the ltem  Size Stored  the ltem Size Printed
9S) S 12345 $55.353 99 10 $12.345.00
9(5) 5 00127 $35.539 99 10 $12300
9(5) 5 00000 $55.559 99 10 $0 00
YH4)VY ] 12345 $35.389 99 10 $1.234 50
vV §) h) 12345 333,389 9y i0 $012
S%S) S 00123 e 99 10 123.00
S9%S) $ DODOT e 9 10 -1.60
S%5) S 00123 ++eres+ Y9 10 +123.00

The cheque protection character(*)

While printing cheques, it is advisable to print asterisks (*)
in the blank space on the left, instead of heeping it vacant, so
as to prevent imsertion of numbers to enhance the value of
the cheque. For example, a cheque tor 234565 dollars
appears in the cheque as $***%2345.65. The astenisks are
referred to as cheque protection characters. They are placed
in numeric edited picture clauses and function exactly like
Zs, except that each suppressed character is replaced by a *
instead of a blank. For example, if you move a pure number
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00002345 to a field w_h_t—)_s-e“piclurr': clause is $****** 99 then
the resulting value that is printed 1s $¥*%*23.45.
Alphanumeric editing (B and ¢ insertion characters)

I he editing characters Z$. .+ - CR DB *can be used only
w numenic edited prcture clauses. The two characters Band 0
can be used either in numernic field or malphanumeric edited
hield Bos called the blank insertion character and 0 is called
the zero mserton character. Blank insertion character B s
used to cause blanks to be placed at the begimmng or at the
end or anywhere in the nuddie of an edited ficld. Fhe zero
mseruon character s used to insert zeros in any position in
an edited ficld. Table VI illustrates the use ol B and 0
editing characters
T1ABLE Vi1

Input Field " Output Field

Picture of ltem Value Picture of Item Value
the ltem  Size Stored  the ltem Size Printed
AAAYYYY T JANIIRE  AAABYIBYY Y JAN 1284
94 2 IS $99000 6 $35000
AR W ¥ 3 00 WIOBXX 6 SO0 00
Al 0 INDJOB AAABAAA 7 IND JOB

Summary
A pietuie clause’s character string thus gives the following
ilormation to the computer:
I. The size of the item.
2. The class of the item, whether N ot ABor AN o1 AF or
NE,
3. I the item is numerie
(a) the location of the decimal point
(b) it 1 1s to be signed (whether tve ot -ve).
4. lhe location of the editing charaeters withm the item,
Only elementary data items can have picture clauses. A
group item 1s always considered AN even f its components
are ol the numeric class. Fable IX gives the tinal summary of
what has been said about the picture clauses

TABLE IX

Class Data Value May Picture ( lause
Contain Characters

Numene(N) Only digis 9V S

AlphabetictAB, Only alphabets and A
spaces

Alphanumeric(AN) Any ( OBOI X9 A
characier

Numenic Edued(NF)  Iigits and any $+ -4 CR
editing characte:s DB . *BO

Alphanumeric Any COBOI

Edited(AL) character and the Y AXBO

cditing charas tery
dand 0

I'he editing features in COBOL are somewhat elahorate
and one must gradually get acquainted with them. The study
of COBOL rules will take longer than FORTRAN and
requires patience from the student.

! (To be continued)
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