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Additive Pattern for

nuneri ¢ cl asses

Paste the code below into the class being defined.

"d ass"

Substitute the name of any interacting pure nunber type

I I
/1l Instructions:

/1.

/[l 2. Substitute the class nane for
/13

/1 for "PURE_TYPE

Il 4. Fill

public: Cass addSet(d ass
public: Cass addSet(PURE_TYPE
public: Cass subSet(d ass
public: Cass subSet(PURE_TYPE
public: Cass npySet(PURE_TYPE
public: Cass divSet(PURE_TYPE
public: Cass nodSet(d ass
public: Cass nodSet(PURE_TYPE
public: PURE TYPE div(C ass rs)
public: Class minus()

/1l Conpletely defined functions
e
public: Cass add(d ass rs)
public: Cass sub(d ass rs)
public: Cass nmpy(PURE_TYPE rs)
public: Cass div(PURE_TYPE rs)
public: Cass mnod(d ass rs)
public: Cass nod(PURE_TYPE rs)

rs) {
rs) {
rs) {
rs) {
rs) {
rs) {
rs) {
rs) {

{return;

{return;
-- no fill-in needed:
{return new C ass(thi
{return new C ass(thi
{return new C ass(thi
{return new C ass(thi
{return new C ass(thi
{return new C ass(thi

in the bodies of the inconplete functions bel ow

return thi
return thi
return thi
return thi
return thi
return thi
return thi
return thi

.addSet (rs);
.subSet (rs);
.mpySet (rs);
.divSet(rs);
.modSet (rs);
.modSet (rs);

nunnmununnonuon

}
}
}
}
}
}
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/* Cal endar information */ package idi dates;
N e E T T (Copyright 1997, Information D sciplines, Inc.)
/1 This pseudo-cl ass:
/1 - collects constants and tables that describe the Gegorian cal endar,
/1 - provides certain calendar-related functions that are independent
11 of the Date class and of the representation of Date objects.
/1 Al nmenbers (both data and functions) are static (non-instance) nenbers.
public class Calendarlnfo {
public static final short DAYS PER _YEAR = 365;
public static final short DAYS PER 4 YEARS = 1461
public static final int DAYS_PER 100 _YEARS = 36524;
public static final int DAYS_PER_400_YEARS = 146097,
public static final byte DAYS_IN MONTH [] = {0, 31, 28, 31, 30, 31, 30,
31, 31, 30, 31, 30, 31};
public static final short DAYS BEFORE MONTH ]= {0, 0O, 31, 59, 90, 120, 151
181, 212, 243, 273, 304, 334, 365} ;
public static short centuryBreak = 20; // 2-digit year is 19yy if yy >

/1 Language-specific

11 20yy if yy <=

A

public static fina

={ un , "Januar yll ,

1] Jul yIl

public static fina

= {"Sunday", " Monday", " Tuesday", "Wednesday", " Thur sday", "Fri day", " Sat urday"};

String MONTH_NAME ]

n Febr uar yll , n '\mr Chll , n Apr I I n , n myll , n Junell
, "August" , "Septenber", "Cctober", "Novenber", "Decenber"};

String DAY_NAME ]
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/[l Wility functions

public static bool ean isLeapYear(int yyyy)
{return (0 == yyyy %4) & (!(0 == yyyy %100) || (0 == yyyy % 400));}

public static bool ean isLegal YMD(int yyyy, int mm int dd)
{return Mm > 0 && mm <= 12
&% dd > 0 && (dd <= DAYS_ I N_MONTH [ nmij
|| (dd == 29 && mm == 2 && islLeapYear (yyyy)));
}

public static short dayNunber(int yyyy, int mm int dd)
{if ('isLegal YMXyyyy, mm dd)) return O;

int ddd = DAYS BEFORE_MONTH [mm] + dd;

if (isLeapYear(yyyy) && nm > 2) ddd++;

return (short) ddd;

}
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Dat e. j ava

/* Date class */ package idi dates;
[ o--aeee- - - (Copyright 1997, Information Disciplines, Inc.)

public class Date {
/1 NOTE: The class nane duplicates the nane of a class in "java.util". \Wile
/1 we normally avoid conflicts with library conponents, that misnaned class is

/1l so poorly conceived and user-hostile that we would never use it in any |D
/1 application, and we strongly recommend agai nst using it anywhere.

/1 Internal representation

e
int value; /1 Nunber of days since origin
static final int bias /1 Oigin date is Decenber 30, 1899,
= - Cal endar | nfo. DAYS PER 400 _YEARS * 5 // for conpatibility with Lotus
+ Cal endar | nf o. DAYS _PER 100_YEARS [/ 1-2-3 and various other
+ Cal endar | nf 0. DAYS_PER YEAR + 2; /'l software products

static final short bias_weekday = 6; // Oigin date was a Saturday

/] Note that:

/1 1. Sone conversion functions assunme the G egorian cal endar,
/1 even for dates before that cal endar was adopt ed.
/1 2. B.C dates can be generated by arithmetic operations, but

/1 are not necessarily supported by conversion functions.



/] Constructors

N

public Date(int yyyy, int ddd) /1l Year and day nunber

{int vyears = yyyy - 1,

val ue = bias + ddd /[l  Start with base date
+ years * Cal endar | nfo. DAYS _PER YEAR // Convert years to days
+ years/ 4 - years/ 100 + years/400; [l Apply leap year adjustnents

}

public Date(int yyyy, int mm int dd) /1l Year, nonth, and day of nonth

{this(yyyy, Cal endar | nf 0. dayNunber (yyyy, nm dd)); }

public Date(Date d) {value = d.val ue;} /1 Copy constructor

public Date() {} /! No default value

public Date(String s) /1 YYMVDD (ANSI character repr.)

{String yymmdd = new String(s.trim)); /1 Result is undefined if illega
if (yymmdd.length() != 6) {return;}
char charVal[] = new char[6]; /1 Nuneric value of each character
for (int i =0; i < 6; i++) /1 Deconpose string to into

charval[i] = (char) (yymdd.charAt(i) - "0"); // character val ues

int y = charVval[0] * 10 + charVal[1];
int m= charVal[2] * 10 + charVal[3];
int d = charVal[4] * 10 + charVal[5];

this. set (new Dat e(y+(y<Cal endar| nfo. centuryBreak ?
2000 : 1900), m d));
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/'l Pseudo assignment operator
N L e T

public Date set(Date rs) {value = rs.value; return this;}

/] Accessors
I

public short weekday()
{return (short)(((value + bias_weekday) %7 + 7) %7);}

/1 To avoid redundant conputation and still provide an i ndependent accessors
/1l for each conponent, the private deconposition function, ynd, caches its
/1 result. |If the user then invokes nore accessors for the sane date before

/1 invoking any for a different date, the saved values are retrieved.

public synchroni zed int year () {ymd(); return vy;}

public synchroni zed byte nonth() {ynmd(); return m}

public synchroni zed byte day () {ynmd(); return d;}

public synchroni zed int dayno() {ynd(); return ddd;}

static int y; /1l Set by ymd function (bel ow) and
static byte m d; /1 retrieved by accessors (above)
static int ddd;

static int cur_val ue = bi as; /!l Flag to | ock above val ues

Dat e. j ava



/1 Deconpose a date into cal endar conponents (See above accessors)

synchroni zed void ynd()

{if (value == cur_value) return; // Do nothing if unchanged
cur_val ue = val ue; /1 Save value for next tine
i nt ngrps;

ddd = val ue - bias; [l Strip off origin date
ngrps = ddd / Cal endar | nf 0. DAYS_PER_400_YEARS

y = ngrps * 400;

ddd -= ngrps * Cal endar | nfo. DAYS PER 400_YEARS;

ngrps = ddd [ Cal endar | nf 0. DAYS _PER 100 _YEARS

y += ngrps * 100;

ddd -= ngrps * Cal endar | nfo. DAYS PER 100_YEARS;

ngrps = ddd / Cal endar| nfo. DAYS_PER 4_YEARS;

y += ngrps * 4,

ddd -= ngrps * Cal endar | nfo. DAYS _PER 4 YEARS

if (ddd == 0) I/ End-of-year correction

ddd=Cal endar | nfo. i sLeapYear(y) ? 366 : 365;
el se {ddd += Cal endar| nfo. DAYS_PER _YEAR - 1,

y += ddd / Cal endar | nf o. DAYS_PER YEAR,

ddd 9% Cal endar | nf o. DAYS _PER YEAR, ++ddd;

}
/[l At this point y is the year and ddd is the day nunber
int dx = ddd; /1l (Leap-year corrected day nunber)
if (Cal endarlnfo.isLeapYear(y)) /1l Handl e February 29 as special case
if (ddd > 60) --dx; /1 Adjust day nunber

else if (ddd == 60) {m= 2; d = 29; return;}

m = (byte)((dx + 28) / 29); /1l Estimate the nonth, then adjust
if (dx <= Cal endar| nfo. DAYS BEFORE_MONTH m{) m-;
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d = (byte)(dx - Cal endar!nfo. DAYS BEFORE MONTH n);
if (m==13) {m=1; y++}

}
/1 Conversion functions
N T T
public String toString() /1 Default external representation

{String m new String(((month() < 10) ? "0":"") + nmonth()); // Insert
String dd=new String(((day () < 10) ? "0":"") + day ()); // | eadi ng zero

return year() + "-" + mqm+ '-' + dd;}
public String toEnglish() /1 Standard English (non-American)
{return day() + " " + Cal endarlnfo. MONTH NAVE[ nonth()] + " " + year();}

//************ I\D'I'E

/1 From here on Java denmands repetition of code which in C++ we would
/1 package for reuse. Although this inposes nmajor naintenance and

/1 testing burdens, Java offers no practical solution as of March, 1997.

/1l Relational operators (inplenents "ordered")
N T T

public bool ean equal s (Date rs) {return value == rs.val ue;}
publ i c bool ean | essThan (Date rs) {return value < rs.value;}
public bool ean greaterThan(Date rs) {return value > rs.value;}



/1 Arithmetic operators (inplenments "point")

nt(); return this;
nt(); return this;

N R T

public Date add (Days rs) {return new Date(this).addSet(rs);}
public Date sub (Days rs) {return new Date(this).subSet(rs);}
public Days sub (Date rs) {return new Days(value - rs.value);}
public Date add (int rs) {return new Date(this).addSet(rs);}
public Date sub (int rs) {return new Date(this).subSet(rs);}
public Date addSet (Days rs) {value += rs.tol

public Date subSet(Days rs) {value -=rs.tol

public Date addSet(int rs) {value += rs;

public Date subSet(int rs) {value -=rs;

/1 Special function to get the current date

}
}
return this;}
return this;}

I L (The only nethod that uses Java library standard cl ass)

public static Date today()
{java.util .G egorianCal endar d = new j ava.
return new Date(d.get(java.util.Cal endar.
d.get(java.util. Cal endar.
d.get(java.util. Cal endar.

util .G egorianCal endar () ;
YEAR) ,

MONTH) +1,

DATE) ) ;
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