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The Implementation of Lua 5.0

Most virtual machines use a stack model. â€¢ heritage from Pascal p-code, followed by Java, etc. â€¢ Example in Lua 4.0: while a 
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M AIN G OALS



• Portability • ANSI C and C++ • avoid dark corners



• Simplicity • small size



• Efficiency 2



VALUES AND O BJECTS • Values represent all Lua values • Objects represent values that involve memory allocation • strings, tables, functions, heavy userdata, threads



• Representation of Values: tagged unions



typedef union { GCObject *gc; void *p; lua_Number n; int b; } Value;



typedef struct lua_TValue { Value value; int tt } TValue;
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O BJECTS • Pointed by field GCObject *gc in values • Union with common head:



GCObject *next; lu_byte tt; lu_byte marked • Redundant tag used by GC • Strings are hibrid • Objects from an implementation point of view • Values from a semantics point of view 4



S TRINGS



• Represented with explicit length



• Internalized • save space • save time for comparison/hashing • more expensive when creating strings
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I MPLEMENTATION OF TABLES • Each table may have two parts, a “hash” part and an “array” part • Example:



{n = 3; 100, 200, 300}



n



100



3



200



nil



300 nil
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TABLES : H ASH PART



• Hashing with internal lists for collision resolution



• Run a rehash when table is full:



key



value



0



val



nil



key
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link
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link



nil



→ insert key 4 →
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val
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TABLES : H ASH PART (2)



• Avoid secondary collisions, moving old elements when inserting new ones key



value



0



val



link



key



value



0



val



nil



nil



nil



4



val



3



val



4



val



→ insert key 3 →



link
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TABLES : A RRAY PART



• Problem: how to distribute elements among the two parts of a table? • or: what is the best size for the array?



• Sparse arrays may waste lots of space • A table with a single element at index 10,000 should not have



10,000 elements
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TABLES : A RRAY PART (2) • How should next table behave when we try to insert index 5? a = {n = 3; 100, 200, 300}; a[5] = 500



n



100



3



200



nil 5



500



nil



300



100 n nil



nil



3



200 300 nil 500 nil
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C OMPUTING THE S IZE OF A TABLE • When a table rehashes, it recomputes the size of both its parts



• The array part has size N , where N satisfies the following rules: • N is a power of 2 • the table contains at least N/2 integer keys in the interval [1, N ] • the table has at least one integer key in the interval [N/2 + 1, N ]



• Algorithm is O(n), where n is the total number of elements in the table 11



C OMPUTING THE S IZE OF A TABLE (2)



• Basic algorithm: to build an array where ai is the number of integer keys in the interval (2i−1, 2i ] • array needs only 32 entries



• Easy task, given a fast algorithm to compute ⌊log2 x⌋ • the index of the highest one bit in x
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C OMPUTING THE S IZE OF A TABLE (3)



• Now, all we have to do is to traverse the array:



total = 0 bestsize = 0 for i=0,32 do if a[i] > 0 then total += a[i] if total >= 2^(i-1) then bestsize = i end end end
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V IRTUAL M ACHINE



• Most virtual machines use a stack model • heritage from Pascal p-code, followed by Java, etc.



while a 
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