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COBOL85 Date Extensions for COBOL74 

Introduction

ICD Group has been providing patches to the Unisys COBOL74/68 compiler since 1984 to implement its interactive debugging product, ICDSYMBOL 212 \f "Symbol". Building on this knowledge of the COBOL compiler we have added the COBOL85 date manipulation functions to the ClearPath COBOL 74 compiler. These date functions have particular applicability when programming your Year 2000 modifications. Together with date windowing they are part of our MLE™  package.

Our work was motivated by George Gray's article in the November, 1997, issue of Unisphere, "2200 COBOL and the Year 2000." That article discussed 2200 COBOL modifications to the ACCEPT verb to allow programmers to retrieve a four-digit year when requesting dates. We have implemented these same extensions with our ICD™ C85 Date extensions. They allow you to have dates returned in either Julian (YYYYDDD) format or StandardDate (YYYYMMDD) format.  

Other changes mentioned in the article, and implemented in our version, incorporate all the COBOL85 functions that involve date manipulation. 

Whether or not you are dealing with Year 2000 issues, these functions are important when you want to do computations using dates. When you need to do date arithmetic these functions will do the work and take care of leap year and leap century considerations.

Summary of C85 Date Functions

These C85 standard date functions have been added to COBOL74:

INTEGER-OF-DATE

INTEGER-OF-DAY

DAY-OF-INTEGER

DATE-OF-INTEGER

DAY-OF-WEEK

CURRENT-DATE

The date functions added by ICD Group are summarized in Table 1.

Summary of ACCEPT  Verb Modifications

These modifications have been made to the ACCEPT verb:

To get the Julian representation of today's date :

ACCEPT identifier-1 FROM DAY YYYYDDD
To get the Gregorian representation of today's date :

ACCEPT identifier-1 FROM DATE YYYYMMDD
Table 1. COBOL85 Date Intrinsic Functions
	Function Name
	 Function Type
	Argument 
Type 
	Value Returned

	CURRENT-DATE
	Alphanumeric
	None
	Current date and time and difference from Greenwich Mean Time

	DATE-OF-INTEGER
	 Integer
	 Integer
	Standard date equivalent (YYYYMMDD) of integer date

	DAY-OF-INTEGER 
	 Integer
	 Integer
	Julian date equivalent (YYYDDD) of integer date

	INTEGER-OF-DATE
	 Integer
	 Integer
	Integer date equivalent of standard date (YYYYMMDD)

	INTEGER-OF-DAY 
	 Integer
	 Integer
	Integer date equivalent of Julian date (YYYYDDD)

	DAY-OF-WEEK
	 Integer
	 Integer
	Integer day equivalent of the day of the week where Sunday =0 through Saturday = 6


What good are the ICD™ C85 Date functions?

It is not immediately obvious from reading the COBOL85 manual how you would want to use these date functions. However, the beauty of the functions is that they allow you to do date arithmetic, date differences and date comparisons simply and cleanly. 

All date arithmetic and comparisons are done using an "integer date" form -- an integer representation of a date. There are two functions that allow you to get dates into this form. They differ only in the form of the date that they accept. INTEGER-OF-DAY accepts dates in the form YYYYDDD. INTEGER-OF-DATE accepts dates in the form YYYYMMDD. (You can get today's date in either of these forms by using the modifications to the ACCEPT verb or CURRENT-DATE function described elsewhere in this document.)

After you have done the arithmetic that you need there are two functions available to convert the "integer date" form back into an "external" date. DAY‑OF‑INTEGER converts "integer date" form back to a Julian day with four-digit year (YYYYDDD)  and DATE-OF-INTEGER converts back to a standard date (YYYYMMDD).

The "Four Steps"

Here are the four steps you need to follow to use these functions.

First, get a date in standard form (YYYYMMDD) or Julian date form (YYYYDDD). There are three easy ways to get today's date in one of these forms using the ICD™ C85 Date extensions: use the CURRENT-DATE function or either of the two modified versions of the ACCEPT statement.

Second, convert the standard form or Julian date into an integer date using either INTEGER-OF-DATE or INTEGER-OF-DAY. The choice of functions is determined by the type of date you want to use as a parameter.

Third, do any date arithmetic or comparison using these integer date forms of the date. You do not need to be concerned about what the integers represent other than the fact that they are days.

Fourth, if you need to get the integer date form back into an "external" form use the DAY-OF-INTEGER or DATE-OF-INTEGER function depending on the "external" form that you need.

Start the Transition to COBOL85

Since these functions and their syntax are copied from the  COBOL85 standards the code you write will not have to be changed when you convert to COBOL85.

Acknowledgments

The description for some of the COBOL85 functions is based on the Unisys "ClearPath COBOL ANSI-85 Programming Reference Manual Volume 1: Basic Implementation" Item 8600 1518–300.

COBOL85 Date Functions

A function represents a temporary data item whose value is derived automatically when an object program makes a reference to it. The following sections describe the functions defined by modifications to the UNISYS COBOL74 compiler to implement the ICD™ C85 Date functions. You can use the additional functions in the same way you use standard COBOL74 function statements throughout the Procedure Division of a COBOL program: you precede the function with the key word FUNCTION and then follow it with the function name. For example :

    COMPUTE TEMP-VAR = FUNCTION INTEGER-OF-DAY (1998001) + 60.
The CURRENT-DATE function is only allowed as the source field in a MOVE statement (MOVE FUNCTION CURRENT-DATE TO OUTPUT-BUFFER). The other functions may only be used on the right hand side of a COMPUTE statement. See the description of the individual functions for details and an example.

See also the ICD Group modifications to the ACCEPT verb elsewhere in this document. These modifications allow you to retrieve today's date with a four-digit year -- and also in a form that is acceptable to the ICD™ C85 Date functions described here.

Getting a 4-digit year 

ACCEPT Statement modifications

This format of the ACCEPT statement transfers data from the date registers to a data item while permitting you to specify whether to return a four-digit year.

ACCEPT from Day and Date Registers

Syntax


{
DATE  [ YYYYMMDD]
}

ACCEPT identifier-1 FROM
{

}


{
DAY    [ YYYYDDD]
}

Introduction

The two versions of the ACCEPT statement that return dates have been extended to allow you to request a four-digit year. In addition to the unambiguous retrieval of today's date, these extensions allow you to get dates that are required by the INTEGER-OF-DATE and INTEGER-OF-DAY functions.

These extensions can be used as a starting point for doing date arithmetic. Date arithmetic is done with the  ICD™ C85 Date extensions described in this document.
Explanation

In this format, the ACCEPT statement transfers one of the special registers (date or day) to the data item named by identifier-1. The transfer of data occurs according to the rules of the MOVE statement. Special registers are conceptual data items that are not declared in a COBOL program. Each register is described in the following list.

identifier-1

This identifier is the user-defined name of the data item.

DATE

This register contains the data elements year, month, and day.

The sequence of the data element is from high order to low order (year, month, day). Therefore, July 1, 1988, is expressed as either 880701 or 19880701 if the YYYYMMDD modifier is used.

When accessed by a COBOL program, this register behaves as if it had been described in the COBOL program as an unsigned elementary numeric integer data item six digits in length (PIC 9(6) COMP). It is eight digits in length (PIC 9(8) COMP) if the YYYYMMDD modifier is used.

Data from the DATE register cannot be transferred to a national data item.

DAY

This register contains the data elements year and Julian day (that is, days are numbered consecutively from 001 to 365 or 366, if it is a leap year). The sequence of the data element codes is from high order to low order (year and day). Therefore, July 1, 1989, is expressed as either 89183 or 1989183 if the YYYYDDD modifier is used.

When accessed by a COBOL program, this register behaves as if it had been described in a COBOL program as an unsigned elementary numeric integer data item five digits in length (PIC 9(5) COMP). It is seven digits in length (PIC 9(7) COMP) if the YYYYDDD modifier is used.

Example

    ACCEPT TODAYSDATE FROM  DATE YYYYMMDD.

*     Get it into an integer so we can do arithmetic

*     We use INTEGER-OF-DATE because the parameter is in date format

    COMPUTE TEMP-INT = FUNCTION INTEGER-OF-DATE (TODAYSDATE ) + 180.

*      Now put it back in Standard date form

    COMPUTE NEW-DATE = FUNCTION DATE-OF-INTEGER (TEMP-INT).

See Also

CURRENT-DATE

Getting Date and Time from GeneralSupport

CURRENT-DATE Function

The CURRENT-DATE function returns a 21-character alphanumeric value that represents the calendar date, time of day, and local time differential factor provided by the system on which the function is evaluated. The type of this function is alphanumeric.

Syntax

FUNCTION CURRENT-DATE 

Explanation

The CURRENT-DATE function may only be used as the source field for a MOVE  statement.

The character positions returned, numbered from left to right, are as follows:

Table 1. CURRENT-DATE Function, Characters 1–21 

	Character Position
	Contents

	1-4
	Four numeric digits of the year in the Gregorian calendar.

	5-6
	Two numeric digits of the month of the year, in the range 01 through 12.

	7-8
	Two numeric digits of the day of the month, in the range 01 through 31.

	9-10
	Two numeric digits of the hours past midnight, in the range 00 through 23.

	11-12
	Two numeric digits of the minutes past the hour, in the range 00 through 59.

	13-14
	Two numeric digits of the seconds past the minute, in the range 00 through 59.

	15-16
	Two numeric digits of the hundredths of a second past the second, in the range 00 through 99.

	17
	One of the following characters:

Minus sign (-), which means the local time indicated in the previous character positions is behind Greenwich Mean Time.

Plus sign (+), which means the local time indicated is the same as or ahead of the Greenwich Mean Time.

Zero (0), which means the system on which this function is evaluated does not provide the differential factor. Only the values + and – are returned.



	18-19
	The returned value in character positions 18 and 19 depends upon the character in position 17 as shown in Table 2.

	20-21
	The returned value in character positions 20 and 21 depends upon the character in position 17 as shown in Table 3.


Table 2. CURRENT-DATE Function, Characters 18–19

	If the 17th character is a . . . 
	Then the returned value is . . .

	Minus sign (-) 


	Two numeric digits in the range 00 through 12 indicating the number of hours that the reported time is behind Greenwich Mean Time.

	Plus sign (+) 


	Two numeric digits in the range 00 through 13 indicating the number of hours that the reported time is ahead of Greenwich Mean Time.

	Zero (0) 
	00


Table 3. CURRENT-DATE Function, Characters 20–21

	If the 17th character is a . . . 
	Then the returned value is . . .

	Minus sign (-)
	Two numeric digits in the range 00 through 59 indicating the number of minutes that the reported time is behind Greenwich Mean Time

	Plus sign (+) 
	Two numeric digits in the range 00 through 59 indicating the number of minutes that the reported time is ahead of Greenwich Mean Time.

	Zero (0) 
	00


Example

  *         DATA DIVISION DECLARATIONS FOR FUNCTION CURRENT-DATE

    01  Y2K-DATE-HOLD PICTURE X(21) DISPLAY 

 *              YYYYMMDD     &     HHMMSS

  01  WS-Y2K-NUMERIC-DATE-R REDEFINES Y2K-DATE-HOLD.

       03 WS-NUMERIC-DATE             PICTURE 9(08).

       03 WS-NUMERIC-DATE-R REDEFINES WS-NUMERIC-DATE.

          05  WS-NUMERIC-YEAR         PICTURE 9(04).

          05  WS-NUMERIC-MONTH        PICTURE 9(02).

          05  WS-NUMERIC-DAY          PICTURE 9(02).

       03 WS-NUMERIC-HHMMSS           PICTURE 9(06).

       03 WS-NUMERIC-HHMMSS-R REDEFINES WS-NUMERIC-HHMMSS.

          05  WS-NUMERIC-HOUR         PICTURE 9(02).

          05  WS-NUMERIC-MINUTE       PICTURE 9(02).

          05  WS-NUMERIC-SECOND       PICTURE 9(02).

 *                   MMDDYYYY

  01  WS-NUMERIC-DATE-2               PICTURE 9(08).

  01  WS-NUMERIC-DATE-2-R REDEFINES WS-NUMERIC-DATE-2.

          05  WS-NUMERIC-MONTH-2      PICTURE 9(02).

          05  WS-NUMERIC-DAY-2        PICTURE 9(02).

          05  WS-NUMERIC-YEAR-2       PICTURE 9(04).

  *         Procedure DIVISION DECLARATIONS FOR FUNCTION CURRENT-DATE

     MOVE FUNCTION CURRENT-DATE TO Y2K-DATE-HOLD.

     MOVE WS-NUMERIC-YEAR TO  WS-NUMERIC-YEAR-2.

     MOVE WS-NUMERIC-MONTH TO WS-NUMERIC-MONTH-2.

     MOVE WS-NUMERIC-DAY TO   WS-NUMERIC-DAY-2.

See Also

ACCEPT

COBOL85 Date Functions

DAY-OF-WEEK Function

The DAY-OF-WEEK function converts a date in the Gregorian calendar from integer date form to an integer that represents the day of the week: 0 represents Sunday, 1 represents Monday, etc. The type of this function is integer.

The DAY-OF-WEEK function is not a COBOL85 function. We have included this function because we thought it would be useful.

Syntax

FUNCTION DAY-OF-WEEK (argument-1) 

Explanation

Argument-1 is a positive integer that represents a number of days succeeding December 31, 1600, on the Gregorian calendar. An invalid argument will return a value of -1 (minus one).

The value returned represents the day of the week for the date specified in argument-1: 0 represents Sunday, 1 represents Monday, etc.

The DAY-OF-WEEK function may only be used on the right hand side of a COMPUTE statement.

Example

	Function with Argument
	Result

	FUNCTION DAY-OF-WEEK (1096)
	2


002600 01  DAYS-OF-WEEK.

002700   03 FILLER PIC X(10) VALUE "SUNDAY    ".

002800   03 FILLER PIC X(10) VALUE "MONDAY    ".

002900   03 FILLER PIC X(10) VALUE "TUESDAY   ".

003000   03 FILLER PIC X(10) VALUE "WEDNESDAY ".

003100   03 FILLER PIC X(10) VALUE "THURSDAY  ".

003200   03 FILLER PIC X(10) VALUE "FRIDAY    ".

003300   03 FILLER PIC X(10) VALUE "SATURDAY  ".

003400 01 DAYS-OF-WEEK-R REDEFINES DAYS-OF-WEEK.

003500    03 DAY-OF-WEEK PIC X(10) OCCURS 7.

*   Find the day of the week that corresponds to Today

    ACCEPT JULIAN-DAY FROM DAY YYYYDDD.

*  Add 4 weeks to today and see what you get

    COMPUTE TEMP-INT = FUNCTION INTEGER-OF-DAY (JULIAN-DAY) + 28.

*   Now convert it to a day of the week. 0 = Sun, 1 = Mon

    COMPUTE TEMP-INT = FUNCTION DAY-OF-WEEK (TEMP-INT).

*     Be sure to add one since DAY-OF-WEEK return value starts at 0

    MOVE DAYS-OF-WEEK (TEMP-INT +1) TO OUT-BUFF.

DATE-OF-INTEGER Function

The DATE-OF-INTEGER function converts a date in the Gregorian calendar from integer date form to standard date form (YYYYMMDD). The type of this function is integer.

Syntax

FUNCTION DATE-OF-INTEGER (argument-1)

Explanation

Argument-1 is a positive integer that represents a number of days succeeding December 31, 1600, on the Gregorian calendar. An invalid argument will return a value of 0 (zero).

The returned value represents the ISO standard date equivalent of the integer specified in argument-1 in the form (YYYYMMDD) where,

YYYY

Represents a year in the Gregorian calendar

MM 

Represents the month of that year

DD 

Represents the day of that month

The DATE-OF-INTEGER function may only be used on the right hand side of a COMPUTE statement.

Discussion

Usually you will use this function after doing some date arithmetic when you are ready to turn that integer date value into an external form. For instance, to add 180 days to today, begin by converting TODAY to an integer date using the appropriate INTEGER-OF function, add 180, then use a DATE-OF function to turn it back into a meaningful date.

When the date is in integer form you can use either DATE-OF-INTEGER or DAY‑OF‑INTEGER to get the date into the form you need.

Example

	Function with Argument
	Result

	FUNCTION DATE-OF-INTEGER (1096)
	16040101


    ACCEPT TODAYSDATE FROM  DATE YYYYMMDD.

*     Get it into an integer so we can do arithmetic

*     We use INTEGER-OF-DATE because the parameter is in date format

    COMPUTE TEMP-INT = FUNCTION INTEGER-OF-DATE (TODAYSDATE ) + 180.

*      Now put it back in Standard date form

    COMPUTE NEW-DATE = FUNCTION DATE-OF-INTEGER (TEMP-INT).

DAY-OF-INTEGER Function

The DAY-OF-INTEGER function converts a date in the Gregorian calendar from integer date form to Julian date form (YYYYDDD). The type of this function is integer.

Syntax

FUNCTION DAY-OF-INTEGER (argument-1)

Explanation

Argument-1 is a positive integer that represents a number of days succeeding December 31, 1600, in the Gregorian calendar. An invalid argument will return a value of 0 (zero).

The returned value represents the Julian equivalent of the integer specified in argument-1. The returned value is an integer of the form (YYYYDDD) where YYYY represents a year in the Gregorian calendar and DDD represents the day of that year.

The DAY-OF-INTEGER function may only be used on the right hand side of a COMPUTE statement.

Discussion

Usually you will use this function after doing some date arithmetic when you are ready to turn that integer date value into an external form. For instance, to add 180 days to today, begin by converting TODAY to an integer date using the appropriate INTEGER-OF function, add 180, then use a DATE-OF function to turn it back into a meaningful date.

Once the date is in integer form you can use either DATE-OF-INTEGER or DAY‑OF‑INTEGER to get the date into the form you need.

Example

	Function with Argument
	Result

	FUNCTION DAY-OF-INTEGER (1096)
	1604001


    ACCEPT TODAYSDATE FROM  DATE YYYYMMDD.

*     Get it into an integer so we can do arithmetic

*     We use INTEGER-OF-DATE because the parameter is in date format

    COMPUTE TEMP-INT = FUNCTION INTEGER-OF-DATE (TODAYSDATE) + 180.

*      Now put it back in Standard date form

    COMPUTE NEW-DATE = FUNCTION DAY-OF-INTEGER (TEMP-INT).

INTEGER-OF-DATE Function

The INTEGER-OF-DATE function converts a date in the Gregorian calendar from standard date form (YYYYMMDD) to integer date form. The type of this function is integer.

Syntax

FUNCTION INTEGER-OF-DATE (argument-1) 

Explanation

Argument-1 must be an integer in the form YYYYMMDD, whose value is obtained from the calculation (YYYY * 10000) + (MM * 100) + DD.

	In the representation YYYYMMDD, . . . 
	Represents . . .

	YYYY 
	The year in the Gregorian calendar. It must be an integer greater than 1600

	MM
	 A month. It must be a positive integer less than or equal to 12.

	DD
	 A day. It must be a positive integer less than 32, provided that it is valid for the specified month and year combination.


An invalid argument will return a value of 0 (zero).

The returned value is an integer that is the number of days the date represented by argument-1 succeeds December 31, 1600, in the Gregorian calendar.

The INTEGER-OF-DATE function may only be used on the right hand side of a COMPUTE statement.

Discussion

You will use this function to get ready for date arithmetic (i.e., adding or  subtracting days from the date parameter) or to convert one form of a date to another. One way to get today's date in the proper form for this function is to use either the CURRENT-DATE function or the modified ACCEPT verb as described elsewhere in this document.

After you get the "integer date form" you perform any date arithmetic or comparison. Then use DATE-OF-INTEGER or DAY-OF-INTEGER, depending on the form of the date you need, to get the result back.

Example

	Function with Argument
	Result

	FUNCTION INTEGER-OF-DATE (16040101) 
	1096


    ACCEPT TODAYSDATE FROM DATE YYYYMMDD.

*     Get it into an integer so we can do arithmetic

*     We use INTEGER-OF-DATE because the parameter is in date format

    COMPUTE TEMP-INT = FUNCTION INTEGER-OF-DATE (TODAYSDATE ) + 180.

*      Now put it back in Standard date form

    COMPUTE NEW-DATE = FUNCTION DATE-OF-INTEGER (TEMP-INT).

INTEGER-OF-DAY Function

The INTEGER-OF-DAY function converts a date in the Gregorian calendar from Julian date form (YYYYDDD) to integer date form. This type of function is integer.

Syntax

FUNCTION INTEGER-OF-DAY (argument-1)

Explanation

Argument-1 must be an integer in the form YYYYDDD, whose value is obtained from the calculation (YYYY * 1000) + DDD.

	In the representation YYYYDDD, . . . 
	Represents . . .

	YYYY 
	The year in the Gregorian calendar. It must be an integer greater than 1600.

	DDD 
	The day of the year. It must be a positive integer less than 367, provided that it is valid for the year specified.


An invalid argument will return a value of 0 (zero).

The returned value is an integer that is the number of days the date represented by argument-1 succeeds December 31, 1600, in the Gregorian calendar.

The INTEGER-OF-DAY function may only be used on the right hand side of a COMPUTE statement.

Discussion

You will use this function to get ready for date arithmetic (i.e., adding or  subtracting days from the date parameter) or to convert one form of a date to another. One way to get today's date in the proper form for this function is to use either the CURRENT-DATE function or the modified ACCEPT verb as described elsewhere in this document.

After you get the "integer date form" you perform any date arithmetic or comparison. Then use DATE-OF-INTEGER or DAY-OF-INTEGER, depending on the form of the date you need, to get the result back.
Example

	Function with Argument
	Result

	FUNCTION INTEGER-OF-DAY (1604001)
	1096


    ACCEPT TODAYSDATE FROM DAY YYYYDDD.

*  Add 4 weeks to today and see what you get

    COMPUTE TEMP-INT = FUNCTION INTEGER-OF-DAY (TODAYSDATE) + 28.

*   Now convert it to StandardDate format, YYYYMMDD

    COMPUTE STANDARD-DATE = FUNCTION DATE-OF-INTEGER (TEMP-INT).

Date Conversion Pseudo Functions

JulianToStandardDate Function

There really isn't a function to do this in one step but by converting the Julian date to an integer and back again you can do it with just two statements.

Example

*      Get a date in Julian format

    ACCEPT JULIAN-DAY FROM DAY YYYYDDD.

*      Convert it to a date integer

    COMPUTE TEMP-INT = FUNCTION INTEGER-OF-DAY (JULIAN-DAY).

*      Now convert it to Standard Date format

    COMPUTE STANDARD-DATE = FUNCTIONS DATE-OF-INTEGER (TEMP-INT).

StandardDateToJulian Function

There really isn't a function to do this in one step but by converting the Standard date to an integer and back again you can do it with just two statements.

Example

*      Get a date in Standard format

ACCEPT STANDARD-DATE FROM DATE YYYYMMDD.

*      Convert it to a date integer

COMPUTE TEMP-INT = FUNCTION INTEGER-OF-DATE (STANDARD-DATE).

*      Now convert it to Julian Date format

COMPUTE JULIAN-DAY = FUNCTIONS DAY-OF-INTEGER (TEMP-INT).

Implementation Issues

These ICD™ C85 Date extensions are implemented by applying patches to the Unisys COBOL74 compiler. Since 1984, ICD Group has patched the Unisys COBOL 68 and 74 compilers in order to implement its interactive COBOL debugger, ICDSYMBOL 212 \f "Symbol". In fact, ICDSYMBOL 212 \f "Symbol" was the first debugger available for A Series COBOL68/74. 

In order to apply our patches you will need a lease for the source to COBOL74. As a convenience to our users we supply you with both the patches and a compiled compiler so that you do not have to compile the patches yourself. Sites with local patches will find that our patches are compatible with SYSTEM/PATCH and should be easy to include with your own patches.

With the source to the compiler patches and the run-time library on hand you can easily add other functions if you decide -- or you can change the behavior of a function already implemented.

We also supply a run-time library, OBJECT/DEBUGGER/LIBRARY/C85_DATEFUNCTIONS, in both source and object form, to provide the code that actually does the functions. The compiler patches simply link to this run-time library at execution time.

As we have done since 1984 with our ICDSYMBOL 212 \f "Symbol" product that also requires patches to the COBOL compiler, we track each COBOL74 release as they are released with updated patches and a compiled version of the compiler with our patches installed. You will have a copy of the patches so your own patches can be incorporated if necessary.
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