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4 %%
5 %% G. Patai, P. Hanák, BME IIT;
6 %% P. Szeredi, G. Lukácsy, BME SZIT
7

8 −module(calc).
9 −export([process/1,processfix/1]).
10

11 %% process(Sheet): the value of the spreadsheet after a single evaluation step.
12 %% Sheet is a list of lists where each element is a cell in the sheet.
13 %%
14 %% sheet:indexlist(L) returns a list of {X,Y} pairs where X is an element of L
15 %% and Y is its index in L; e.g.
16 %%
17 %%  [[{Cell,ColNum,RowNum} || {Cell,ColNum} <− sheet:indexlist(Line)]
18 %%   || {Line,RowNum} <− sheet:indexlist([[a,b,c],[d,e,f]])].
19 %%
20 %% results in [[{a,1,1},{b,2,1},{c,3,1}],[{d,1,2},{e,2,2},{f,3,2}]]
21 %% 
22 %% Note the application of process/4 in the list comprehension!
23 %%
24 process(Sheet) −>
25     [ [ process(Cell, ColNum, RowNum, Sheet)
26   || {Cell,ColNum} <− sheet:indexlist(Line) % cells with colnum
27       ]
28         || {Line,RowNum} <− sheet:indexlist(Sheet)  % lines with rownum
29     ].
30

31 %% processfix(Sheet): the value of the fully evaluated spreadsheet.
32 %%
33 %% Sheet is the same as in process/1.
34 %%
35 %% A speadsheet cell that cannot be further evaluated contains a number, an
36 %% atom (’empty’, ’error’), or an {Expr,Binds} pair leading to circularity.  In
37 %% case of circularity the cell content is replaced by ’loop’.
38 %%
39 processfix(Sheet) −>
40     Sheet1 = process(Sheet),
41     case Sheet1 == Sheet of
42 true −> [ [ case Cell of
43 {_,_} −> loop ;  % {Expr, Binds} pair
44 _     −> Cell    % number or atom
45     end
46       || Cell <− Line     % each cell in the line
47   ]
48     || Line <− Sheet      % each line in the spreadsheet
49 ];
50 _    −> processfix(Sheet1)
51     end.      
52

53 %% process(Cell, ColNum, RowNum, Sheet): the computed value of the cell at
54 %% {ColNum,RowNum} in the spreadsheet.
55 %%
56 % Empty cell.
57 process(empty, _, _, _) −> empty;
58 % Cell containing a number.
59 process(Num, _, _, _) when is_number(Num) −> Num;
60 % Cell containing an expression with references.
61 process({Expr,Binds}, ColNum, RowNum, Sheet) −>
62     Evaluated = fun({_,B}) −> not is_tuple(B) end,
63     Invalid = fun({_,B}) −> is_atom(B) end,
64     Binds1 = [{Var,findval({Sheet,ColNum,RowNum}, Ref)} || {Var,Ref} <− Binds],
65     case lists:all(Evaluated, Binds1) of
66 true −> case lists:any(Invalid, Binds1) of
67     true −> error;
68     _    −> sheet:eval(Expr, Binds1) % eval Erlang expression
69 end;
70 _    −> {Expr,Binds1}
71     end;
72 % Anything else.
73 process(_, _, _, _) −> error.
74



75 %% findval(Context, X): the value of the cell referenced by X if X points to a
76 %% canonical expression, the result of the calculation if X is a built−in
77 %% function that can be evaluated, otherwise X itself unchanged.  Context is a
78 %% {Sheet,ColNum,RowNum} triple consisting of the spreadsheet and the
79 %% coordinates of the current cell.
80 %%
81 % Resolve one level of indirection
82 findval({Sheet,CColNum,CRowNum}, {AdrType,AColNum,ARowNum}) −>
83     {ColNum,RowNum} = absaddress(CColNum, CRowNum, {AdrType,AColNum,ARowNum}),
84     ValidCoords = (1 =< RowNum) and (RowNum =< length(Sheet)) and
85   (1 =< ColNum) and (ColNum =< length(hd(Sheet))),
86     case ValidCoords of
87 true −> case lists:nth(ColNum, lists:nth(RowNum, Sheet)) of
88     Num when is_number(Num) −> Num;
89     Atom when is_atom(Atom) −> Atom;
90     _                       −> {AdrType,AColNum,ARowNum}
91  end;
92 _    −> error
93     end;
94 % Evaluate the sum function
95 % sum(Context, RefTL, RefBR): the sum of the cell block specified by references
96 % RefTL (top left) and RefBR (bottom right).  If any cell in the block is not
97 % yet fully evaluated then the function call is returned unchanged.  If any
98 % cell in the block is empty or contains an error then the result is also an
99 % error.

100 findval(Context, {sum,[RefTL,RefBR]}) −>
101     func:sum(Context, RefTL, RefBR);
102 % This value was found earlier
103 findval(_, Val) −> Val.
104

105 %% absaddress(ColNum, RowNum, Ref): the absolute address of a reference from
106 %% the given cell.
107 %%
108 absaddress(CColNum, CRowNum, {AdrType,AColNum,ARowNum}) −>
109     case AdrType of
110 aa −> {AColNum,ARowNum};
111 ar −> {AColNum,CRowNum+ARowNum};
112 ra −> {CColNum+AColNum,ARowNum};
113 rr −> {CColNum+AColNum,CRowNum+ARowNum}
114     end.


