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A7 b R A T DA S0 P LR 7 W )= AR 2R S i) AR B P AT

another trace). Thus. stores 10 the stack that are overwritien
before the next exit are dead. Stores to locations that are off
the top of the interpreter stack at future exits are also dead.

 Dead call-stack store elimination. This is the same optimization
as above, except applied o the interpreter's call stack used for
function call nlining.

@ Dead code elimination. This eliminates any operation that
stores t0 a value that is never usel

After a LIR instruction is successfully read (“pulled”) from
the backward filter pipeline, nanojit's code generator emits native
‘machine instruction(s) for it

52 Register Allocation
a simple greedy register allocator that makes a single

backward pass over the trace (it is integrated with the code gen-
erator). By the
va = add vy, vz, it has already assigned a regi

have not yet been assigned regist

e t0 each, If there are no free

spilling. We use a class heuristic tha
carried value (6).

‘The heuristic considers the set ? of values v in registers imme-
diately afier the current instruction for spilling. Let v, be the last
instruction before the current where each u s referred to. Then the

wral description, called the object shape. that maps property names
to array indexes using a hash table. The object stores a py
the shape and the array of its own property values. Objes
large, unique sets of property names store their propertics directly
in a hash table.

The garbage collector is an exact. non-generational, stop-the-
world mark-and-sweep collector.

In the rest of this section we discuss key areas of the TraceMon-
key implementation.

6.1 Calling Compiled Traces
Compiled traces are stored in a trace cache, indexed by intepreter
PC and type map. Traces are compiled so that they may be
called as functions using standard native calling conventions (c.g.
FASTCALL on x86).

The interpreter must hit a loop edge and enter the monitor in
order 1o call a native trace for the first time. The monitor computes

1 and global variables, temporary

ce for arguments to native calls. The local and

ied from the interpreter state (0 the trace

activation record. Then, the trace is called like a normal C function
pointer.

When a trace call returns, the monitor restores the interpreter

Klisting if necded. Then, it pops or synthesizes inter-
preter JavaScript call stack frames as needed. Finally, it copies the
imported variables back from the trace activation record to the in-

current implementation, these steps have
st 5o minimizing the number of interpreter

negligible runi
to-trace and trace-to-int
mance. (see also Section 3.3). Our experi

show that for programs we can trace well such transitions

pen infrequently and hence do not contribute significantly to total

Recording s activated by a pointer swap that sets the inter-
preter’s dispatch table to call a single “interrupt” routine for ev-
ery bytecode. The interrupt routine first calls a bytecode-specific
recording routine. Then, it tums off recording if necessary (c.g
the trace ended). Finally, it jumps to the standard interpreter byte-

s type

that cannot be predicted befor

’E
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