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Sparse tables

A problem and the first solution

3 % & I<8$$< ;% =&
CE D $0 <% ! ; %# 2 ; %
F< < G, %# < <2< # = %
& @ C E DA$-% % % 3

const unsigned SparseTable[32] = {
0,0,0,0,0,0,0,0,0,1,0,2,0,0,0,0,0,
0,0,0,0,0,0,0,3,0,0,4,0,0,0,0

h
4 = % % ! = <
% % = $ | =
H# = = = | =
% 1 o = 2 < % # =$/
< % @ 1 H, HH $A
#MP Set Entry9 =1 ;value at offset 9

#MP Set Entryll =2 ;value at offset 11
#MP Set Entry24 =3 ;value at offset 24
#MP Set Entry27 =4 ;value at offset 27

const unsigned SparseTable[32] = {
#MP For Index =0, 31
#MP Ifdef  Entry %undex
#mp%dEntry %undex , /* Offset=  #mp%undex */

#MP Else
0, /*dummy*/
#MP Endif
#MP Endfor
%
% ;
/I <; Entry9 | Entry27 # ! < % =E
% # % | E % @ < <<2<
# =A%
% < % For / Endfor % ! E?2 $0 % Index @ # !
% %  Entry %undex <% # % ! <
> % $0<%;# < Entry %undex < @'=
A% % = % % 1<
& < % =$B % %
= = $
-% %;! ;%
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const unsigned SparseTable[32] = {
[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* Offset=9 */
[* dummy */

[* Offset=11 */
[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* dummy */

[* Offset=24 */
[* dummy */

[* dummy */

[* Offset=27 */
[* dummy */

[* dummy */

[* dummy */

[* dummy */

COO0OO0OPRODOWOOOOOOOOOOOONOPrOOOOOOOOOoO

A nicer solution
< %# % & I <

#MP Expand SparseTableBegin ( SparseTable, 32) ;(name, size)
#MP Expand DefineEntry(9, 1) ;value 1 at offset 9
#MP Expand DefineEntry(11, 2) ;value 2 at offset 11
#MP Expand DefineEntry(27, 4) ;value 4 at offset 27
#MP Expand DefineEntry(24, 3) ;value 3 at offset 24
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#MP Expand SparseTableEnd ()

% < # % % <is
% ! = $

% % %# > #@ 1 H, HH $A

#MP Macro SparseTableBegin ;(name, size)
const unsigned #mpY%wrEL# [ #mpYu2#] = {
#MP  tsize = #2# ;save the size
#MP Endm
#MP Macro DefineEntry ;(position, value)
#MP Set Entry %utl# = #2#
#MP Endm
#MP Macro SparseTableEnd 0
#MP For Index =0, tsize-1 ;use the saved size
#MP Ifdef Entry %undex
#mp%lEntry %undex, /* Offset= #mp%oundex */
#MP Else
0, /* dummy */
#MP Endif
#MP Endfor

h
#MP Endm

SparseTableBegin = % 3 = # % = &$
DefineEntry = % = % = I=C D

= % i % % # % = % ;

# 09
%! %, SparseTableEnd. , % % ; # % <%
Entry %undex % #

DefineEntry  $SparseTableEnd %# %, # =

CE D $/ =< %3 & $

-% $< =< % % $3%

Analysis and an improvement: Access function and au to-sizing
-% ; ; % $

* % % # $-% =
; % <

unsigned myaccess( unsigned index)

if (index>=32) return  O; /* don’t care value */
return  SparseTable[index];
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% % < %
1 H, HH 2%

#MP Expand SparseTableBegin ( SparseTable, 32) ;(name, size)
#MP Expand DefineEntry(39, 1) ;value 1 at an out-of-range 39
#MP Expand DefineEntry(11, 2) ;value 2 at offset 11
#MP Expand DefineEntry(27, 4) ;value 4 at offset 27
#MP Expand DefineEntry(24, 3) ;value 3 at offset 24

#MP Expand SparseTableEnd ()

B I=

2%
== % SparseTableEnd %
=% ; ;=<; % = $
< % % DefineEntry <! % $-%
% % <:: % | & >
= $
N % =$B % ; % %
% % @1 H, HH $A

#MP Macro Maximum ; (new_entry, running_max)

#MP Ifdef — #2#

#MP If  #1#>H#2#
#MP #2# = #1# ;Setto current maximum

#MP Endif

#MP Else
#MP ;Maximum of one element equals to that element

#MP  #2# = #1#

#MP Endif

#MP Endm

B % | $

/I <; =% ! & SparseTableBegin ' % 3 =
% & & =< I # =

#MP Macro SparseTableBegin ;(name)
const unsigned #mpYorl#[] = {

#MP Endm

DefineEntry D % % "= %
% SparseTableEnd <max_index ; % % =$

#MP Macro DefineEntry ;(position, value)

#MP Set Entry %utl# = #2#
#MP Expand Maximum( #1#, max_index)
#MP Endm
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1 % ! & % max_index <SparseTableEnd

#MP Macro SparseTableEnd ;0
#MP For Index = 0, max_index
#MP Ifdef Entry %undex

#mpYlEntry %undex , /* Offset= #mp%undex */
#MP Else
0, /* dummy */
#MP Endif
#MP Endfor

¥
#MP Endm
@-% = % % % For $A
I =< = %

% !

unsigned myaccess(unsigned index)

if(index> #mp%unax_index ) return O; /* don't care value */
return SparseTable[index];

}

B ;
Unimal sparse4.u
% #=% & =

const unsigned SparseTable[] = {
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
2, [* Offset=11 */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
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0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
3, I* Offset=24 */
0, /* dummy */
0, /* dummy */
4, [* Offset=27 */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
1, /* Offset=39 */
¥

unsigned myaccess(unsigned index)

if(index>39) return 0O; /* don't care value
return SparseTable[index];

}
Size optimization: Chopping off the leading dummy e ntries
E ! @1 H, HH 8$A

#MP Expand SparseTableBegin ( SparseTable) ;(name)
#MP Expand DefineEntry(9, 1) ;value 1 at offset 9
#MP Expand DefineEntry(11, 2) ;value 2 at offset 11
#MP Expand DefineEntry(27, 4) ;value 4 at offset 27
#MP Expand DefineEntry(24, 3) ;value 3 at offset 24

#MP Expand SparseTableEnd ()

0;
Unimal sparse5.u
L# % % ! &

const unsigned SparseTable[] = {
0, /* dummy */
0, /* dummy */
0, /* dummy */
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0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
1, /* Offset=9 */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
3, I* Offset=24 */
0, /* dummy */
0, /* dummy */
4, [* Offset=27 */
¥

unsigned myaccess(unsigned index)

{
if(index>27) return O; /* don't care value
return SparseTable[index];

-% o # % ! &S @ <
= & % =%A

+ % % % % ; %
% ; =<! % ! %

- <; %

7 % % % %

@1 H, HH $A<;% % @ =A %
%

*/

% # %

=$B %

Maximum
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#MP Macro Minimum ; (new_entry, running_min)
#MP Ifdef — #2#
#MP If  #1#<#2#
#MP #2# = #1# ;Set to current minimum
#MP Endif
#MP Else
#MP ;Minimum of one element equals to that element
#MP  #2# = #1#
#MP Endif
#MP Endm

B:; ; = %

#MP Macro DefineEntry ;(position, value)
#MP Set Entry %utl# = #2#
#MP Expand Maximum( #1#, max_index)
#MP Expand Minimum( #1#, min_index)

#MP Endm
+=% ; % SparseTableEnd <min_index ; %
= % =3
SparseTableEnd % % For %
min_index < % =

#MP Macro SparseTableEnd 0
#MP For Index = min_index, max_index
#MP Ifdef Entry %undex

#mp%lEntry %undex , /* Offset= #mp%undex */
#MP Else
0, /* dummy */
#MP Endif
#MP Endfor
%
#MP Endm
I =<; =% $-% ;o
% % = ! > =% | =

unsigned myaccess(unsigned index)

if(index> #mp%unax_index || index< #mp%unin_index ){
return O; /* don't care value */

}

return SparseTable[index - #mp%unin_index |,

}
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Unimal sparse6.u

P# % % !

&

const unsigned SparseTable[] = {

h

1, /* Offset=9 */

0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */
0, /* dummy */

3, [* Offset=24 */

0, /* dummy */
0, /* dummy */

4, [* Offset=27 */

unsigned myaccess(unsigned index)

if(index>27 || index<9) {
return O; /* don't care value */

}

return SparseTable[index - 9];

}

Compressing a sparse table: a plan

E

% ; % #

% =@; #

% ;! =
< ? 0;

% % !

%

% ! # @
% ! !

$-% !

Al
<

$
%
%

;= %

http://www.macroexpressions.com



Unimal

= I %# % % I @ $%<
A$
% < %
? # @ <A
0 2 ! 5 @!'>
@? <?A @ < A I A
F
2
G 2
Vs % ! ;
7# < % ? % %? <%
| = %# $ ? ! @ =A
! % @ =A | ! = % $
B ! % % % = !
% =$* <% < # =
1'$
0 <% ! 1 % | %

const unsigned SparseTable[] = {
/* begin (primary) lookup table */
/*0 omitted */
/*0 omitted */
4, I* base index for q=2 */
0, /* dummy */
0, /* dummy */
0, /* dummy */
8, /I* base index for q=6 */
/*0 omitted */
/* end of (primary) lookup table */
/* begin index table for quotient 2 */
/*0 omitted */
1, /g=2r=1%*
0, /* dummy */
2, I*q=2r=3"*
/* end index table for quotient 2 */
/* begin index table for quotient 6 */
3, /*q=6r=0*
0, /* dummy */
0, /* dummy */
4, [* q=6 r=3 */
/* end index table for quotient 6 */

h

% ! ; %
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0 % @? K< K2A<; I=
! % ! = % =! @A %?
@ A% -% <5 % SparseTable[0] $0 ! %
= % = $ SparseTable[0]
% @2A G' SparseTable[7] %
% 1 % $
< % <;E # % SparseTable[6] @C E
DA % !'$
OH# < 1'5% % 9 % <; %
SparseTable[4] ICE D %# 9
$4 9 <% ;=; % 1< =% !
= % =@? A!S$
% % ! $0 < ; #
CE D % % =@ A
l< % 1! Lo # < =
! = % CE D % ! $
1< % | I #
- 3 = % ; =
= = % # CE D@ A =%
;= % ! %# C D;% %; % % % #
; % = # 9%
% ;= % > | L <# M
%
const struct values_t {
unsigned index;
unsigned value;
} values[] = {
{9, 1},
{11, 2},
{24, 3},
{27, 4},
%
% =11 SparseTable '# % < % # <
% values =$-% < ; SparseTable
% % ! % values = % % =
% ; ; %%

! = LookupTable ; % % %;

const unsigned LookupTable[] = {
[* begin (primary) lookup table */
/*0 omitted */
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/*0 omitted */
4, I* index of the index table for quotient 2*
0, /* dummy */
0, /* dummy */
0, /* dummy */
8, /I* index of the index table for quotient 6 */
/*0 omitted */
/* end of (primary) lookup table */
/* begin index table for quotient 2 */
/*0 omitted */
0,/*q=2r=1"%
0, /* dummy */
1, /*g=2r=3*
/* end index table for quotient 2 */
/* begin index table for quotient 6 */
2, I*q=6r=0"*
0, /* dummy */
0, /* dummy */

3, /*q=6r=3"*
/* end index table for quotient 6 */
¥
& %

unsigned myaccess( unsigned index)

{
unsigned Object; /Ireference to the object in values table
unsigned Obindex; //index to the object reference
unsigned base; //base index of the secondary sub-table
unsigned quotient = index/4;
unsigned remainder = index%4;

guotient = quotient-2; //lback by leading O's in quotients
if (quotient>=12) {
return 0; /*index out of range */

}
base = LookupTable[quotient]; /Istart of sub-table
ObIndex = base+remainder; //object reference index
if (Oblndex>=12) {
return 0; /*index out of range */
}
Object = LookupTable[base+remainder]; //object reference
if (Object>=4) return 0; //out of range
if (values[Object].index != index) {
return 0; //check failed

}

return  Object + 1, //1-based index
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% ; ;
0 % % =@? A
= @ % <A$0 %
LookupTable < % %
*% ; < # % | % !
% @ =A Obindex =
% CE D$*%; <
% values =$0 %
%, <$
OE; % % != %
% % values|0]
% myaccess ;
-% # % ;' $

%

< %

$

! I 1= %
% < %
C
I % # ?
$0 OblIndex
% #

LookupTable <;
=$.;# < = =%

E D$

<

Object < %
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A generalization: From sparse tables to lookup tabl es

1% %; % # %
$
/I <% LookupTable = @ values A$ -%
#=; | ! ! 3 = % $B
% # 1 = %! %
# $
1 < Lo % # #
$0 < # % F< %
# o, = =? L% !
;o % I % $, & %
& $B<%;# <; = |
; % % = % $
Y% <: # % % % value % % values
$0 < I == % #< % values t =
=$0 % s % %
value % = ob_type % ';E M<H <2<
% <<2<$
I %< % % myaccess % % ?
! # % 1 I
%=# $-% = % ! % ';E $
< E % % # $

Implementing a compressed lookup table

B ; % % ! "l % % <
I

#MP Expand ObjectTableBegin  ( ObjectTable) ;(name)

#MP Expand DefineEntry(9, Obl) ;Ob1 with index 9
#MP Expand DefineEntry(11, Ob2) ;Ob2 with index 11
#MP Expand DefineEntry(27, Ob4) ;Ob4 with index 27
#MP Expand DefineEntry(24, Ob3) ;Ob3 with index 24
#MP Expand ObjectTableEnd ()
% - : ; %; '#%-%
% 1 H, H H G$
* o % # # % ! > % @ A
! % % ! % !> @values A$1< % . %#
% % For ; ObjectTableBegin Endfor

ObjectTableEnd $
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% ObjectTableBegin % 3

$0 & % !

#MP Macro ObjectTableBegin ;(hame)
#MP For pass=0,1
#MP  count=0

#MP If pass==
const unsigned LookupTable[] = {
#MP  Endif

#MP  If pass ==

const struct values_t {
unsigned index;
unsigned value;

} values[] = {
#MP  Endif
#MP Endm
% DefineEntry @ ! A %?2 2?2 %
@ A % ?
max gA < %? <
$-% ;!
% ! 1$
#MP Macro DefineEntry ;(index, ob_name)
#MP = #1# [divisor
#MP  r= #1# % divisor

#MP  If pass ==
#MP  Expand Maximum(q, max_q)
#MP  Expand Minimum(qg, min_q)
#MP  Expand Maximum(r, max_r_  %.0Q)
#MP  Expand Minimum(r, min_r_ %)
#MP  Entry %outl# = count

#MP  Endif

#MP  If pass ==

{ #mpY%ul#, #mpYr2#},

#MP  Endif
#MP  count = count+1
#MP Endm

# @ $A< =L M
count % % % % @ values A ! I>
0 < % = % % values
/| =< % ! @ count A
< ! !

#MPSet divisor = 4

% ObjectTableEnd

1
F*
1l

@ min_q
%

CE D&

"% #

% $

= N <I> 0%
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#MP Macro ObjectTableEnd ;0
#MP  If pass ==

#MP Expand FillLookupTable()
#MP  Endif ;pass
¥
#MP Endfor
#MP Endm
0 % FillLookupTable % %
! ! $B FillLookupTable
;% C }; D$O % % <
I> @ values A$/ =< % 1=%!

-%

= % %

unsigned myaccess(unsigned index)

{

}

-%
Fil

#MP Macro FillLookupTable

unsigned Object; //reference to the object in v

unsigned Obindex; //index to the object referen
unsigned base; //base index of the secondary su
unsigned quotient = index/ #mpYouivisor
unsigned remainder = index% #mpYouwivisor

/Iback by leading O's in quotients
guotient = quotient- #mp%uwmin_q ;

if(Quotient>= #mp%dableSize ) {

return O; /* index out of range */
}
base = LookupTable[quotient]; //start of sub-ta
Obindex = base+remainder; //object reference in
if(ObIndex>= #mp%TableSize ) {

return O; /* index out of range */
}
Object = LookupTable[base+remainder]; //object
if(Object>= #mp%uwount ) return O; //out of range
if(values[Object].index != index) {

return 0O; //check failed

}

return Object + 1; //1-based index

TableSize % I= %
ILookupTable % % l$

#MP  curr_base =max_qg-min_qg+1
#MP  For g =min_qg, max_q

% %
$-% % 3
%
ObjectTableBegin

alues table
ce
b-table

ble
dex

reference

;() - works with predefined names

(1)
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#MP Ifdef min_r_  %.Q 1(2)
#MP base %ug = curr_base - min_r_ %Ly 1(3)
#MP curr_base = base_ %uw +max_r_ %uwg+1
#mpY%lbase_ %ug, /* base index for g= #mpYouw */ 1(4)
#MP Else
0, /* dummy */ :(5)
#MP Endif
#MP  Endfor
/* end of (primary) lookup table */
#MP  For g =min_g, max_q :(6)
#MP Ifdef min_r_  %.Q (7)
[* begin index table for quotient #mpYow */
#MP For r=min_r_  %.ug, max_r_ %.u 1(8)
#MP Index = g*divisor + r ;recover index
#MP Ifdef Entry %undex
#mp%lEntry %undex , /*g=  #mp%.u r= #mp%u */
#MP Else
0, /* dummy */
#MP Endif
#MP Endfor :(9)
/* end index table for quotient #mpYow */
#MP Endif
#MP  Endfor
#MP  TableSize = curr_base ;(10)
#MP Endm
0% < curr_base % % ! I %
% =@ A!!! "% ! %
% =@? A!!l' @A$
% ; Y%# # % # ? ro> % =
@? A!'l$ @A% =# % # ?
%< = % % % @ #
DefineEntry A$
0< @A< % < % A
$-% % ! ! @ PL?M< @2AA < <
I <% % % ! & % curr_base $
% % curr_base =% & % =
rrs
@2A # I PL?M = ! #<
$@% ! # <l=% ;= < quotient
% ! myaccess $A + % # % Q
% 3 % % $
% = # !5 %, % # 1< % *$B%
myaccess <%= # <
< % % % ! ;% % =; ! $
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@A % ! %
$
0<% ;# <% @A < =
@A! % %
% @A % %
$0 <% I @9A
;% < <! $0
# % ? %
@ DefineEntry A %
> < ; %

$

/| =< @A %  # |
TableSize $

( #=% % @ GS$A %

const unsigned LookupTable[] ={
4, /* base index for q=2 */
0 /* dummy */
0, /* dummy */
0, /* dummy */
8, /* base index for q=6 */
/* end of (primary) lookup table */

/* begin index table for quotient 2 */
0, [*q=2r=1%*
0, /* dummy */
1, [* Q=2 r=3 */
/* end index table for quotient 2 */
/* begin index table for quotient 6 */
3, [* q=6 r=0 */
0, /* dummy */
0, /* dummy */
2, [* q=6 r=3 */
/* end index table for quotient 6 */
3
const struct values_t {
unsigned index;
unsigned value;
} values[] ={
{9, Ob1},
{11, Ob2},
{27, Ob4},
{24, Ob3},
3

unsigned myaccess( unsigned index)

{

#

! % ?

?< )

@8A%

I $-%
I

@FA %
%

%
%

%

%
$*% ;

@

<

<

@GA
<
%
=L M

curr_base A

values
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unsigned Obiject; /Ireference to the object in values table
unsigned Oblindex; //index to the object reference

unsigned base; //base index of the secondary sub-table

unsigned quotient = index/4;
unsigned remainder = index%4;

guotient = quotient-2;
if (quotient>=12) {
return 0; /*index out of range */
}
base = LookupTable[quotient];
Oblndex = base+remainder;
if (ObIindex>=12) {
return 0; /*index out of range */
}
Object = LookupTable[base+remainderf];
if (Object>=4) return 0; //out of range
if (values[Object].index !=index) {
return 0; //check failed

}
return  Object + 1; /[1-based index
}
, % % ! % = %
% ; =% %

A better compression of the lookup table

) % % T % %; %
!
$ 1 % ! # @ Al
$ % ! !
; $-% !
= I %# %
A%

B% ; < ;=< ; % ! |
CE D % !
<; % #

1 C E D =

-% % % %
% !l # < %
% I | ] 1 $1 =<
?
2% 0 % ;=% % ! !
= | |
L] % '$
-% =%

/lobject reference

%

% % % !>

%

/Istart of sub-table
/lobject reference index

/lback by leading O's in quotients

% !

%

$
< % !
% ;=%
% I @$3<
I= %
! @ A!$0
| =
% !'1$
= !
; % ;
;5% %

%
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#MP Expand ObjectTableBegin  ( ObjectTable) ;(name)

#MP Expand DefineEntry(9, Obl) ;Ob1 with index 9

#MP Expand DefineEntry(11, Ob2) ;Ob2 with index 11
#MP Expand DefineEntry(27, Ob4) ;Ob4 with index 27
#MP Expand DefineEntry(24, Ob3) ;Ob3 with index 24

#MP Expand ObjectTableEnd ()
% ! %

const unsigned LookupTable[] ={

0, /* base index for q=2 */
0, [*q=2r=1%*
3, [* q=6 r=0 */
1, [* Q=2 r=3 */
2, /* base index for q=6 */
2, [* q=6 r=3 */
3
* <% ;o %# %
unsigned myaccess( unsigned index)
{
unsigned Obiject; /Ireference to the object in values table
unsigned Oblindex; //index to the object reference
unsigned base; //base index of the secondary sub-table
unsigned quotient = index/4;
unsigned remainder = index%4;
guotient = quotient-2; /Iback by leading O's in quotients
if (quotient>=6) {
return 0; /*index out of range */
}
base = LookupTable[quotient]; /Istart of sub-table
ObIndex = base+remainder; /lobject reference index
if (Oblndex>=6) {
return 0; /*index out of range */
}
Object = LookupTable[base+remainder]; /lobject reference
if (Object>=4) return 0; //out of range
if (values[Object].index != index) {
return 0; //check failed
}
return  Object + 1; /[1-based index
}
@-% % % # %; ! $A
* o ' % [ % % # " # %
%H = @ % AS+ ; 1 %

=$-%

http://www.macroexpressions.com



Unimal 2
1 H, HH 9% # % #
@ G$A < % FillLookupTable $
- % #H % #0011 <, curr_base =
% > 1= % 1 <}E I=
% proo % 1'$0 % ! ! <
' E % Lo # % !
I $
% ? # I @ L A
? %
B % & % @ = =
% ;1! A E curr_end %
$
B% ; % =@? A !l<; 1%
'y E ;= % % # @%= %!
% =11 %% ;=% I AS$ -
=% <:: % ! ! % '
<, It <x> ;% %
'$-% @ A # It <x> ; ! @ %
=11 % ! I> # A % %
# 5! Vo $ = < It <x>
% % % ! ! $
B % % < % FillLookupTable P % %
RenderLookupTable
#MP Macro RenderLookupTable 0
#MP  For temp =0, curr_end
#MP Ifdef It %uemp
#mp%lt_ %uemp, /*  #mp%dt_ Y%uemp */
#MP Undef It %uemp
#MP Else
0, /* dummy */
#MP Endif
#MP  Endfor
#MP Endm
% % ! | It <n> <
< %% < % %
%; < = = $
#=% = It <n> curr_end
=$
B! ;%% ReservePrimaryPlaces % % = %
% =11 "% # E

#MP Macro ReservePrimaryPlaces

#MP  For g =min_qg, max_q

0
(1)
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curr_end

#MP Ifdef min_r_  %.Q (2)
#MP temp=qg-min_q ;(3)
#MP It %uemp = 2006  ;(4) just define a placeholder
#MP Endif
#MP  Endfor
#MP
#MP  curr_base =1
#MP  curr_end = max_g-min_q
#MP Endm
@A! # # ? ' % @A% %
=11 @; E# = % I A$0 %
< @2A % ! $B E ;% ! =< ;
o= ; @ A$
| =<; curr_base @ ! A
% % % =1$
< % ! ! ? 2
curr_base $ % Index = g*divisor +r
Entry<index> @ DefineEntry A< % re % !
I - |
temp = curr_base +r - min_r_<g>
1< It <temp> = <, %# % o !
curr_base $.;# < # # E
<% 11 curr_base $
% % ; %
#MP Macro DetectCollision 0
#MP  collision =0 ;no collision found yet
#MP  For r=min_r_  %.ug, max_r_ %.u
#MP Index = g*divisor + r
#MP Ifdef Entry %undex
#MP temp = curr_base +r-min_r_ %Ly
#MP Ifdef It  %uemp ;collision?
#MP collision =1 ;mark a collision
#MP r=max_r_ %ug ;break the loop (for speed)
#MP Endif
#MP Endif
#MP  Endfor
#MP Endm
<% % 1<% % >

#MP Macro MergeTable
#MP  For
#MP

r=min_r_
Index = g*divisor + r

0

%L, max_r_

%uw
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#MP Ifdef Entry %undex

#MP temp = curr_base + r-min_r_ %Ly

#MP It %uemp = Entry  %undex

#MP Setstr It %uemp={udoin, "g=" ,{ %uw}, "r=" { %u}}
#MP Undef Entry %undex

#MP Endif

#MP  Endfor

#MP temp=q-min_q

#MP ;index to secondary table replaces the placeholder:

#MP It %uemp = curr_base - min_r_ %Ly

#MP  Setstr It %utemp = {uJoin, "base index for q=" ,{ %u}}
#MP

#MP  Expand Maximum(curr_base+max_r_  %uwg-min_r_  %.uq, curr_end)

#MP  Undef min_r_  %.Q
#MP  Undef max_r_ %.q

#MP Endm
I <; < # 1> < It <x>
% ! I> $B ' %
%; % ;S < % !>
; DetectCollision $
% <, % # % ! %
@ Al % = 11s$ B % ;
$
% % %
. % curr_end @ % = o %
& % ! 1A
% # % % | 1'$0 =
! =< E = o0 |
$
% % FillLookupTable
#MP Macro FillLookupTable ;() - works with predefined names
#MP  Expand ReservePrimaryPlaces()
#MP
#MP  For merge_pass =0, 0 (1)
#MP merged_now =0 flag ;(2)
#MP For g =min_qg, max_d ;(3)
#MP Ifdef min_r_ %uw ;(4) g-table is not merged yet
#MP Expand DetectCollision()
#MP If collision == ;found mergeable sub-table
#MP Expand MergeTable()
#MP not_merged = not_merged-1 :(5)
#MP merged_now =1 ;set the flag
#MP g =max_g+1 ;break the loop (for speed)
#MP Endif
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#MP Endif
#MP Endfor
#MP
#MP If not_merged > 0 :(6)
#MP merge_pass = -1 ;force the loop continue
#MP ; If nothing merged, increment curr_base
#MP If Imerged_now (7)
#MP curr_base = curr_base + 1
#MP Endif
#MP Endif
#MP
#MP  Endfor ;merge_pass loop
#MP
#MP  Expand RenderLookupTable()
#MP Endm
= % It <x> ReservePrimaryPlaces <;
% @ A$ -% @A % !
o & <; % $ Endfor
! % $0; 'l %
@ @GAA<; curr_base =% !$
B% %!= % <; % % # I @ @AA<
@2A ;% % 1 1$0 min_r_ %.qg
% ? < % @  DefineEntry
@ MergeTable A< % <% !'! % ? 2
=$/ % !<; % ; : <;
% ! I= MergeTable
% roon @ @8AA
1 % merged_now 8 curr_base @! %
= % A
- % <;
Unimal sparse8.u
% =% $
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Discussion
% %
! : $0
$B% %

$ +

% % =

% I> $
$ 1 %

%= ? &

% $-% !>
2% ;

=< 0 ,
% $

< % ;
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