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The stack just after the recursive call froma ricochet frame
| ooks sonmething like this. Ofsets are narked in words, not

rsi (r13 on LP64) is part of the interpreter calling sequence
which tells the callee where is ny real rsp (for frane wal king).

byt es.

(...lower nenory addresses)

rsp: return pc al ways the gl obal RicochetBl ob:: boun
rsp+i: recursive arg N

rsp+2: recursive arg N1

rsp+N: [ recursive arg 1 ]

rsp+N+1: [ recursive nmethod handl e ]

r bp- 6: cl eanup continuation pc <-- (struct RicochetFrane)

rbp-5: saved target the MHwe will call on the saved arg
rbp- 4: saved args |ayout oop an int[] array which describes argum
rbp- 3: saved args pointer address of transforned adapter arg M
rbp- 2: conver si on i nformati on about how the return val
rbp-1 exact sender sp exact TOS (rsi/r13) of original send
rbp+0 saved sender fp (for original sender of AWH)

rbp+1 saved sender pc (back to original sender of AWH)
rbp+2 transformed adapter arg M <-- (extended TOS of original sender
rbp+3 transformed adapter arg M1]

rbp+M+1: transfornmed adapter arg 1 ]

rbp+M+2; paddi ng ] (rbp + saved args base of fset)

L optional paddi ng]

(hi gher menory addresses...)

The argunments originally passed by the original sender

are lost, and arbitrary amounts of stack notion m ght have
happened due to argument transformation.

(This is done by C21/12C adapters and non-direct nethod handl es.)
This is why there is an unpredictabl e ambunt of nmenory between
the extended and exact TOS of the sender.

The ricochet adapter itself will also (in general) perform
transformations before the recursive call.

The transforned and saved argunents, inmmediately above the saved
return PC, are a well-formed nethod handl e invocation ready to execute.
Wien the GC needs to wal k the stack, these argunments are described

via the saved arg types oop, an int[] array with a private format.
This array is derived fromthe type of the transforned adapter

nmet hod handl e, which also sits at the base of the saved argunent
bundle. Since the GC may not be able to fish out the int[]

array, so it is pushed explicitly on the stack. This nay be

an unnecessary expense.

The following register conventions are significant at this point:

rsp the thread stack, as always; preserved by caller
rsi/r13 exact TOS of recursive frane (contents of [rbp-2])
rcx recursive nethod handl e (contents of [rsp+N+1])

rbp preserved by caller (not used by caller)
Unl ess otherw se specified, all registers can be blown by the call.

If this frame nust be wal ked,
will

the transforned adapter argunents
be found with the help of the saved argunents descriptor.

Therefore, the descriptor nust match the referenced argunents.
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93 // The argunents nust be followed by at |east one word of padding,
94 // which will be necessary to conplete the final method handle call.
95 // That word is not treated as holding an oop. Neither is the word
96 //
97 /1 The word pointed to by the return argunent pointer is not
98 // treated as an oop, even if points to a saved argunent.
99 // This allows the saved argunment list to have a "hole" in it
100 // to receive an oop fromthe recursive call.
101 // (The hole might tenporarily contain RETURN VALUE_PLACEHOLDER. )
102 //
103 // Wen the recursive callee returns, RicochetBlob::bounce_addr will
104 // immediately junp to the continuation stored in the RF.
105 // This continuation will nmerge the recursive return val ue
106 // into the saved argunment list. At that point, the original
107 // rsi, rbp, and rsp will be reloaded, the ricochet frane wll
108 // disappear, and the final target of the adapter nethod handl e
109 // will be invoked on the transformed argunent |ist.
111 cl ass Ricochet Frame {
112 friend class MethodHandl es;
113 friend class VMstructs;
115 private:
116 intptr_t* _continuation; /1 what to do when control gets back here
117 oopDesc* _saved_target; /1 target method handle to invoke on saved_a
118 oopDesc* _saved_args_| ayout; /1 caching point for MethodTypeForm vm ayout
119 intptr_t* _saved_args_base; /1 base of pushed argunents (slot 0, arg N
120 intptr_t _conversion; /1 misc. information fromoriginal AdapterM
121 intptr_t* _exact_sender_sp; I/ parallel to interpreter_frame_sender_sp (
122 intptr_t* _sender_link; /1 *must* coincide with frame::|ink_offset (
123 addr ess _sender _pc; /Il *must* coincide with frame::return_addr_o
125 public:
126 intptr_t* continuation() const { return _continuation; }
127 oop saved_target() const { return _saved_target; }
128 oop saved_args_|l ayout () const { return _saved_args_| ayout; }
129 intptr_t* saved_args_base() const { return _saved_args_base; }
130 intptr_t conversion() const { return _conversion; }
131 intptr_t* exact_sender_sp() const { return _exact_sender_sp; }
132 intptr_t* sender_link() const { return _sender_link; }
133 addr ess sender _pc() const { return _sender_pc; }
135 intptr_t* extended_sender_sp() const {
136 /1 The extended sender SP is above the current RicochetFrane.
137 return (intptr_t*) (((address) this) + sizeof(RicochetFrane));
138
135 intptr_t* extended_sender_sp() const { return saved_args_base(); }
140 intptr_t return_value_slot_nunber() const {
141 return adapter_conversion_vm nfo(conversion());
142
143 Basi cType return_val ue_type() const
144 return adapter_conversi on_dest _type(conversion());
145
146 bool has_return_val ue_slot() const {
147 return return_value_type() != T_VAD;
148
149 intptr_t* return_value_slot_addr() const {
150 assert(has_return_value_slot(), ""
151 return saved_arg_sl ot addr(return val ue_sl ot _nunber());
152
153 intptr_t* saved_target_slot_addr() const {
154 return saved_arg_sl ot _addr (saved_args_l ength());
155 '}
156 intptr_t* saved_arg_slot_addr(int slot) const {
157 assert(slot >= 0, "");
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return (intptr_t*)( (address)saved_args_base() + (slot * Interpreter::stackE

}

saved_args_| ength() const;
jint saved_arg_offset(int arg) const;

/1 GCinterface

oop* saved_target_addr() { return (oop*)& saved_target; }
oop* saved_args_| ayout _addr () { return (oop*)& saved_args_| ayo
oop conpute_saved_args_| ayout (bool read_cache, bool wite_cache);

/'l Conpi | er/ assenbl er interface.

static int continuation_offset_in_bytes() { return offset_of (R cochet Frame
static |nt saved_target _offset i n_bytes() { return offset_of (R cochet Frane
static int saved_args_|l ayout _offset_in_bytes(){ return offset_of (R cochetFranme
static int saved_args_base_offset_in_bytes() { return offset_of (Ri cochetFrane
static int conversion offset_in byt es() { return offset_of (R cochet Frame
static int exact_sender_sp_offset_in_bytes() { return offset_of (Ri cochetFrane
static int sender_|ink_offset_in_bytes() { return offset_of (R cochet Frane
static int sender_pc_offset_in_bytes() { return offset_of (R cochetFrane
/1 This value is not used for much, but it apparently nust be nonzero.

static int frame_size_in_bytes() { return sender_link_offset_in_b

#i f def ASSERT

/1 The magi ¢ nunber is supposed to help find ricochet franes within the bytes

enum { MAG C_NUMBER 1 = OxFEEDO3E, MAG C_NUMBER 2 = OxBEEFO3E };

static int magi c_nunber_1_offset_in_bytes() return -wordSi ze;

static int magic “nunber _2_of fset _i n_bytes() return sizeof (Ri cochet Frane);

intptr_t magic_ nurber _1() const return *(intptr_t*)((address)t

intptr_t magic_number_2() const return *(intptr_t*)((address)t
#endi f // ASSERT

D aan e

enum { RETURN_VALUE_PLACEHOLDER = (NOT_DEBUG(0) DEBUG ONLY(42)) };

static void verify_offsets() NOT_DEBUG RETURN;
void verify() const NOT_DEBUG RETURN, 7/ check for MAG C_NUMBER, etc.
voi d zap_argument s() NOT_DEBUG RETURN;

static void generate_ricochet _bl ob(MacroAssenbl er* _masm
/| output params:
int* bounce_of f set,
int* exception_offset,
int* frane_size_in_words);

static void enter_ricochet_frame(MacroAssenbl er* _nmasm
Regi ster rcx_recyv,
Regi ster rax_argv,
address return_handl er,
Regi ster rbx_tenp);
static void | eave_ricochet _frane(MacroAssenbl er* _masm
Regi ster rcx_recv,
Regi ster new _sp_reg,
Regi ster sender_pc_reg);

static Address frane_address(int offset = 0) {
/1 The RicochetFrane is found by subtracting a constant offset fromrbp.
return Address(rbp, - sender_link_offset_in_bytes() + offset);

static RicochetFrame* fromfrane(const frane& fr) {
address bp = (address) fr.fp();
Ri cochet Frame* rf = (RicochetFrame*)(bp - sender_link_offset_in_bytes());
rf->verify();
return rf;
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}

static void verify_cl ean(Macr oAssenbl er*

_masm) NOT_DEBUG RETURN;
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411 voi d Met hodHandl es: : Ri cochet Frane: :verify() const {
412  verify_offsets();

413  assert(magi c_nunber_1() == MAG C_NUMBER 1, err_nsg(PTR FORMAT " == " PTR_FORMA

414 assert (magi c_nunber _2()
413 assert (magi c_nunber _1() MAG C_NUMBER 1, )
414 assert (magi c_nunber_z() == MAG C_NUMBER 2, "")
415 if (!Universe::heap()->is_gc_active()) {

416 if (saved_ args layout () = NULL)

417 assert(saved_args_|l ayout ()->i s_nethod(), "nust be valid oop");

418 }

419 if (saved_target() != NULL) {

420 assert (j ava_l ang_i nvoke_Met hodHandl e: : i s_i nstance(saved_target()),
421

422

423 int conv_op = adapter_conversion_op(conversion());

424 assert(conv_op == java_l ang_i nvoke_Adapt er Met hodHand! e: : OP_COLLECT_ARGS | |
425 conv_op | ava_l ang_i nvoke_Adapt er Met hodHandl e: : OP_FOLD_ARGS | |
426 conv_op == J ava_l ang_i nvoke_Adapt er Met hodHandl e: : OP_PRI M_TO_REF,
427 "must be a sane conversion");

428 if (has_return_value_slot()) {

429 assert(*return_val ue_sl ot _addr() == RETURN_VALUE_PLACEHOLDER, "");
430 }

431 }

__unchanged_portion_omtted_

MAG C_NUMBER 2, err_nmsg( PTR_FORMAT " == " PTR_FORMA
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234 void frame:: patch_ pc(Thread* thread, address pc) {
235 address* pc_addr = &(((address*) sp())[ 11);

236 #endif /* | codereview */

237 if (TracePcPatching) {

238 tty->print_cr(" patch_pc at address " |INTPTR_FORMAT " [" I NTPTR_FORMAT " -> "
239 pc_ addr, *pc_addr, pc);

235 tty->print_cr("patch_pc at address" |NTPTR_FORVAT " [" | NTPTR _FORVAT " -> "

236 & (address *)sp())[-1], ((address *)sp())[-1], pc);

240 1}

241 assert( _pc == *pc_addr, err_nsg("nust be: " INTPTR_FORVAT " == " | NTPTR_FORVAT

242 *pc_addr = pc;

238 ((address *)sp())[ 1] =

243 cb = CodeCache: : fi nd bI ob(pc)

244  address original _pc = nmethod: : get _deopt _ori gi nal _pc(this);
245 if (original_pc !'= NULL) {

246 assert(original _pc == _pc, "expected original PCto be stored before patchin
247 _deopt _state = is_deoptim zed;

248 7l leave _pc as is

249 } else {

250 _deopt _state = not_deoptim zed;

251 _pc = pc;

252

253 }
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