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                                        46 __________________________________________________________________________<br />

                                                        5 <strong>Programming</strong> Savvy — Symbol Table<br />

                                                        static void * factor (void)<br />

                                                        { void * result;<br />

                                                        ...<br />

                                                        switch (token) {<br />

                                                        case VAR:<br />

                                                        result = symbol;<br />

                                                        break;<br />

                                                        ...<br />

                                                        VAR is a unique value which screen() places into token when a suitable identifier is<br />

                                                        found. Additional information about the identifier is placed into the global variable<br />

                                                        symbol. In this case symbol contains a node to represent the variable as a leaf in<br />

                                                        the expression tree. screen() either finds the variable in the symbol table or uses<br />

                                                        the description Var to create it.<br />

                                                        Recognizing an assignment is a bit more complicated. Our calculator is comfortable<br />

                                                        to use if we permit two kinds of statements with the following syntax:<br />

                                                        asgn : sum<br />

                                                        | VAR = asgn<br />

                                                        Unfortunately, VAR can also appear at the left end of a sum, i.e., it is not immediately<br />

                                                        clear how to recognize C-style embedded assignment with our technique of<br />

                                                        recursive descent.* Because we want to learn how to deal with keywords anyway,<br />

                                                        we settle for the following grammar:<br />

                                                        stmt : sum<br />

                                                        | LET VAR = sum<br />

                                                        This is translated into the following function:<br />

                                                        static void * stmt (void)<br />

                                                        { void * result;<br />

                                                        switch (token) {<br />

                                                        case LET:<br />

                                                        if (scan(0) != VAR)<br />

                                                        error("bad assignment");<br />

                                                        result = symbol;<br />

                                                        if (scan(0) != ’=’)<br />

                                                        error("expecting =");<br />

                                                        scan(0);<br />

                                                        return new(Assign, result, sum());<br />

                                                        default:<br />

                                                        return sum();<br />

                                                        }<br />

                                                        }<br />

                                                        In the main program we call stmt() in place of sum() and our recognizer is ready to<br />

                                                        handle variables. Assign is a new type description for a node which computes the<br />

                                                        value of a sum and assigns it to a variable.<br />

                                                        ____________________________________________________________________________________________<br />

                                                        * There is a trick: simply try for a sum. If on return the next input symbol is = the sum must be a leaf<br />

                                                        node for a variable and we can build the assignment.
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                                                    46 __________________________________________________________________________ 5 <strong>Programming</strong> Savvy — Symbol Table static void * factor (void) { void * result; ... switch (token) { case VAR: result = symbol; break; ... VAR is a unique value which screen() places into token when a suitable identifier is found. Additional information about the identifier is placed into the global variable symbol. In this case symbol contains a node to represent the variable as a leaf in the expression tree. screen() either finds the variable in the symbol table or uses the description Var to create it. Recognizing an assignment is a bit more complicated. Our calculator is comfortable to use if we permit two kinds of statements with the following syntax: asgn : sum | VAR = asgn Unfortunately, VAR can also appear at the left end of a sum, i.e., it is not immediately clear how to recognize C-style embedded assignment with our technique of recursive descent.* Because we want to learn how to deal with keywords anyway, we settle for the following grammar: stmt : sum | LET VAR = sum This is translated into the following function: static void * stmt (void) { void * result; switch (token) { case LET: if (scan(0) != VAR) error("bad assignment"); result = symbol; if (scan(0) != ’=’) error("expecting ="); scan(0); return new(Assign, result, sum()); default: return sum(); } } In the main program we call stmt() in place of sum() and our recognizer is ready to handle variables. Assign is a new type description for a node which computes the value of a sum and assigns it to a variable. ____________________________________________________________________________________________ * There is a trick: simply try for a sum. If on return the next input symbol is = the sum must be a leaf node for a variable and we can build the assignment.
5.3 __________________________________________________________________________ The Screener — ‘‘Name’’ 47 5.3 The Screener — Name An assignment has the following syntax: stmt : sum | LET VAR = sum LET is an example of a keyword. In building the screener we can still decide what identifier will represent LET: scan() extracts an identifier from the input line and passes it to screen() which looks in the symbol table and returns the appropriate value for token and, at least for a variable, a node in symbol. The recognizer discards LET but it installs the variable as a leaf node in the tree. For other symbols, such as the name of a mathematical function, we may want to apply new() to whatever symbol the screener returns in order to get a new node for our tree. Therefore, our symbol table entries should, for the most part, have the same functions with dynamic linkage as our tree nodes. For a keyword, a Name needs to contain the input string and the token value. Later we want to inherit from Name; therefore, we define the structure in a representation file Name.r: struct Name { /* base structure */ const void * type; /* for dynamic linkage */ const char * name; /* may be malloc—ed */ int token; }; Our symbols never die: it does not matter if their names are constant strings for predefined keywords or dynamically stored strings for user defined variables — we will not reclaim them. Before we can find a symbol, we need to enter it into the symbol table. This cannot be handled by calling new(Name, ...), because we want to support more complicated symbols than Name, and we should hide the symbol table implementation from them. Instead, we provide a function install() which takes a Name object and inserts it into the symbol table. Here is the symbol table interface file Name.h: extern void * symbol; /* —> last Name found by screen() */ void install (const void * symbol); int screen (const char * name); The recognizer must insert keywords like LET into the symbol table before they can be found by the screener. These keywords can be defined in a constant table of structures — it makes no difference to install(). The following function is used to initialize recognition: #include "Name.h" #include "Name.r" static void initNames (void) { static const struct Name names [] = { { 0, "let", LET }, 0 }; const struct Name * np;
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