
42 

WO 2013/136704 
	

PCT/JP2013/001264 

Claims 
[Claim 1] A computer program product for enabling and disabling execution o a 

run-time instrumentation facility on a processor, the computer preALram 
' 

product comprising: 

a tangible storage medium readable by a processing circuit of 	storing 

instructions for execution by the processing circuit for per 	rming a 

method comprising: 

fetching, by a processor, an instruction for execution 	y the processor 

in a lesser privileged state, the instruction one of a 	n-time instru- 

mentation facility off (RIOFF) instruction and 	time instru-

mentation facility on (RION) instruction; 

based on determining, by the processor, th, 	the run-time instru- 

mentation facility permits execution of t 	instruction in the lesser- 

privileged state and that controls asso 	ated with the run-time instru- 

mentation facility are valid, execut 	g the instruction, the executing 

comprising any one of: 

disabling the run-time instru 	ntation facility based on the instruction 

being the RIOFF instructiotA:the disabling including updating a bit in a 

program status word (PS 	) of the processor to indicate that run-time 

instrumentation data s iuld not be captured by the processor; and 

enabling the run-ti' instrumentation facility based on the instruction 

being the RION ' struction, the enabling including updating the bit in 

the PSW to in sate that run-time instrumentation data should be 

captured by 	e processor. 

[Claim 2] The coma ter program product of claim 1, wherein the method further 

comp 	- s. 

fete 	lg, by the processor, a run-time instrumentation control block 
sr 

( 	CCB) that includes a problem state execution control bit previously 

et to a value by a program executing in a privileged state, wherein the 

determining that the run-time instrumentation facility permits execution 

of the instruction in the lesser-privileged state is based on the value of 

the problem state execution control bit. 

[Claim 3] The computer program product of claim 1, wherein the method further 

comprises: 

fetching, by the processor, a run-time instrumentation control block 

(RICCB) that includes a validity bit previously set to a value by a 

program executing in a privileged state, wherein the determining that 
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controls associated with the run-time instrumentation facility are valid 

is based on the value of the validity bit. 

[Claim 4] The computer program product of claim 1, wherein the method furer 

comprises: 

based on the enabling: 

capturing, by the processor, the run-time instrumentation d. 	based on 

an instruction stream of instructions of an application pr . ram 

executing on the processor, the capturing comprising 	oring the run- 

time instrumentation data in a collection buffer of 	processor; 

detecting, by the processor, a run-time instrume 	non sample point 

trigger; and 

copying contents of the collection buffer into a program buffer as a 

reporting group based on the detecting th 	n-time instrumentation 

sample point trigger, the program buffe 	ocated in main storage in an 

address space that is accessible by th,-  application program. 

[Claim 5] The computer program product of4elaim 4, wherein the method further 

comprises capturing, in the coll 	tion buffer, instruction addresses and 

metadata corresponding to ev 	is detected during the executing of the 

instruction stream. 

[Claim 6] The computer program 	oduct of claim 4, wherein the reporting group 

includes a predetermi !:.-- I number of one or more instrumentation 

records comprising ontents of the collection buffer and system in-

formation record. 

[Claim 7] The computer 	ogram product of claim 4, wherein the copying 

includes coping the reporting group into the program buffer starting at 

a current ,i dress of the program buffer, the program buffer stored at a 

progra 	'buffer origin address specified by an instruction accessible 
Ft 

cont 	1 block that also specifies an address of a last byte in the program 

b 	er and the current address in the program buffer. 

[Claim 8] he computer program product of claim 1, wherein the method further 

comprises: 

saving a remaining same interval count (RSIC) field based on the 

disabling; 

fetching, by the processor, a RION instruction; and 

restoring the RSIC field. 

[Claim 9 A method for enabling and disabling execution of a run-time instru-

mentation facility on a processor, the method comprising: 

fetching, by a processor, an instruction for execution by the processor 
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in a lesser privileged state, the instruction one of a run-time instru-

mentation facility off (RIOFF) instruction and a run-time instru-

mentation facility on (RION) instruction; 

based on determining, by the processor, that the run-time instru- 

mentation facility permits execution of the instruction in the 1 	ser- 

privileged state and that controls associated with the run-ti 	instru-

mentation facility are valid, executing the instruction, the zecuting 

comprising any one of: 

disabling the run-time instrumentation facility based un the instruction 

being the RIOFF instruction, the disabling includi . updating a bit in a 

program status word (PSW) of the processor to ' dicate that run-time 

instrumentation data should not be captured b 	the processor; and 

enabling the run-time instrumentation facil 	based on the instruction 

being the RION instruction, the enablin 	ncluding updating the bit in 

the PSW to indicate that run-time inst.mentation data should be 

captured by the processor. 

[Claim 10] The method of claim 9, further cR.sY prising: 

fetching, by the processor, a 	.time instrumentation control block 

(RICCB) that includes a pro em state execution control bit previously 

set to a value by a prograi executing in a privileged state, wherein the 

determining that the rut 	me instrumentation facility permits execution 

of the instruction in t1e' lesser-privileged state is based on the value of 

the problem state 	ecution control bit. 

[Claim 11] The method of c;laim 9, further comprising: 

fetching, by t 	processor, a run-time instrumentation control block 

(RICCB) 	t includes a validity bit previously set to a value by a 

program xecuting in a privileged state, wherein the determining that 

contra 	associated with the run-time instrumentation facility are valid 

is b 	ed on the value of the validity bit. 

[Claim 12] P e method of claim 9, further comprising, based on the enabling: 

capturing, by the processor, the run-time instrumentation data based on 

an instruction stream of instructions of an application program 

executing on the processor, the capturing comprising storing the run-

time instrumentation data in a collection buffer of the processor; 

detecting, by the processor, a run-time instrumentation sample point 

trigger; and 

copying contents of the collection buffer into a program buffer as a 

reporting group based on the detecting the run-time instrumentation 
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sample point trigger, the program buffer located in main storage in an 

address space that is accessible by the application program. 

[Claim 13] 
,, 

The method of claim 12, further comprising capturing, in the colleff  ion 

buffer, instruction addresses and metadata corresponding to eve 

detected during the executing of the instruction stream. 

[Claim 14] The method of claim 12, wherein the reporting group inclu 	s a prede- 

termined number of one or more instrumentation record 	omprising 

contents of the collection buffer and system informati 	records. 

[Claim 15] The method of claim 12, wherein the copying inclw - s copying the 

reporting group into the program buffer starting 	a current address of 

the program buffer, the program buffer stored 	a program buffer 

origin address specified by an instruction ac - sBible control block that 

also specifies an address of a last byte in 	program buffer and the 

current address in the program buffer. 

[Claim 16] The method of claim 9, further comp/ sing: 
Is 

saving a remaining sample intery 	count (RSIC) field based on the 

disabling; 

fetching, by the processor, a 	ON instruction; and 

restoring the RSIC field. 

[Claim 17] A system for enabling .r.i disabling execution of a run-time instru- 

mentation facility on 	processor, the system comprising: 

a processor, the sys.wm configured to perform a method comprising: 

fetching, by the 	ocessor, an instruction for execution by the processor 

in a lesser pri 	eged state, the instruction one of a run-time instru- 

mentation f t  ility off (RIOFF) instruction and a run-time instru-

mentation facility on (RION) instruction; 

based 	determining, by the processor, that the run-time instru- 

me 	tion facility permits execution of the instruction in the lesser- 

p 	ileged state and that controls associated with the run-time instru-

e uation facility are valid, executing the instruction, the executing 

comprising any one of: 

disabling the run-time instrumentation facility based on the instruction 

being the RIOFF instruction, the disabling including updating a bit in a 

program status word (PSW) of the processor to indicate that run-time 

instrumentation data should not be captured by the processor; and 

enabling the run-time instrumentation facility based on the instruction 

being the RION instruction, the enabling including updating the bit in 

the PSW to indicate that run-time instrumentation data should be 
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captured by the processor. 

[Claim 18] The system of claim 17, wherein the method further comprises: 

fetching, by the processor, a run-time instrumentation control block 

(RICCB) that includes a problem state execution control bit previ 	sly 

set to a value by a program executing in a privileged state, wh 	in the 

determining that the run-time instrumentation facility permi 	execution 

of the instruction in the lesser-privileged state is based on 	e value of 

the problem state execution control bit. 

[Claim 19] The system of claim 17, wherein the method further •mprises: 

fetching, by the processor, a run-time instrumenta 	n control block 

(RICCB) that includes a validity bit previously 	t to a value by a 

program executing in a privileged state, whe 	n the determining that 

controls associated with the run-time instr' 	entation facility are valid 

is based on the value of the validity bit. 

[Claim 20] The system of claim 17, wherein the ►  ethod further comprises: 

based on the enabling: 

capturing, by the processor, the On-time instrumentation data based on 

an instruction stream of insti 	ons of an application program 

executing on the processo • k e capturing comprising storing the run- 

time instrumentation da < in a collection buffer of the processor; 

detecting, by the proc 	sor, a run-time instrumentation sample point 

trigger; and 

copying contents if the collection buffer into a program buffer as a 

reporting grou based on the detecting the run-time instrumentation 

sample poi 	rigger, the program buffer located in main storage in an 

address s r . ce that is accessible by the application program. 
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CLAIMS: 

1. A computer program product for enabling and disabling execution of a run-time 

instrumentation facility on a processor, the computer program product comprising a non-

transitory storage medium readable by a processing circuit and storing instructions for 

execution by the processing circuit for performing a method comprising: 

fetching an instruction of a currently executing thread in a multi-threaded 

environment for execution by the processor in a first state, the instruction one of a run-time 

instrumentation facility off (RIOFF) instruction and a run-time instrumentation facility on 

(RION) instruction, the fetching by a processor; 

based on determining, by the processor, that the run-time instrumentation facility 

permits execution of the instruction in the first state and that controls associated with the run-

time instrumentation facility are valid, executing the instruction, the executing comprising 

any one of: 

disabling the run-time instrumentation facility based on the instruction being 

the RIOFF instruction, the disabling including updating a run-time instrumentation 

facility state bit in a program status word (PSW) of the processor to indicate that run-

time instrumentation data should not be captured by the processor; and 

enabling the run-time instrumentation facility based on the instruction being 

the RION instruction, the enabling including updating the run-time instrumentation 

facility state bit in the PSW to indicate that run-time instrumentation data should be 

captured by the processor, 

wherein the PSW is associated with the executing thread, and a state of the 

run-time instrumentation facility for the executing thread is maintained in the PSW 

across dispatches of the executing thread. 

2. The computer program product of claim 1, wherein the method further comprises: 

fetching, by the processor, a run-time instrumentation control block (RICCB) that 

includes a problem state execution control bit previously set to a value by a program 

executing in a privileged state, wherein the determining that the run-time instrumentation 

facility permits execution of the instruction in the first state is based on the value of the 

problem state execution control bit, wherein the first state is different than the privileged 

state. 

3. The computer program product of claim 1, wherein the method further comprises: 
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fetching, by the processor, a run-time instrumentation control block (RICCB) that 

includes a validity bit previously set to a value by a program executing in a privileged state, 

wherein the determining that controls associated with the run-time instrumentation facility 

are valid is based on the value of the validity bit. 

4. The computer program product of claim 1, wherein the method further comprises: 

based on the enabling: 

capturing, by the processor, the run-time instrumentation data based on 

an instruction stream of instructions of an application program executing on the 

processor, the capturing comprising storing the run-time instrumentation data in a 

collection buffer of the processor; 

detecting, by the processor, a run-time instrumentation sample point 

trigger; and 

copying contents of the collection buffer into a program buffer as a 

reporting group based on the detecting the run-time instrumentation sample point 

trigger, the program buffer located in main storage in an address space that is 

accessible by the application program. 

5. The computer program product of claim 4, wherein the method further comprises 

capturing, in the collection buffer, instruction addresses and metadata corresponding to 

events detected during the executing of the instruction stream. 

6. The computer program product of claim 4, wherein the reporting group includes a 

predetermined number of one or more instrumentation records comprising contents of the 

collection buffer and system information records. 

7. The computer program product of claim 4, wherein the copying includes copying the 

reporting group into the program buffer starting at a current address of the program buffer, 

the program buffer stored at a program buffer origin address specified by an instruction 

accessible control block that also specifies an address of a last byte in the program buffer and 

the current address in the program buffer. 

8. The computer program product of claim 1, wherein the method further comprises: 

saving a remaining same interval count (RSIC) field based on the disabling; fetching, by the 
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processor, a RION instruction; and restoring the RSIC field. 

9. A system for enabling and disabling execution of a run-time instrumentation facility 

on a hardware computer processor, the system comprising a hardware computer processor, 

the system configured to perform a method comprising: 

fetching an instruction of a currently executing thread in a multi-threaded 

environment for execution by the processor in a first state, the instruction one of a run-time 

instrumentation facility off (RIOFF) instruction and a run-time instrumentation facility on 

(RION) instruction, the fetching by a processor; 

based on determining, by the processor, that the run-time instrumentation facility 

permits execution of the instruction in the first state and that controls associated with the run-

time instrumentation facility are valid, executing the instruction, the executing comprising 

any one of: 

disabling the run-time instrumentation facility based on the instruction being 

the RIOFF instruction, the disabling including updating a run-time instrumentation 

facility state bit in a program status word (PSW) of the processor to indicate that run-

time instrumentation data should not be captured by the processor; and 

enabling the run-time instrumentation facility based on the instruction being 

the RION instruction, the enabling including updating the run-time instrumentation 

facility state bit in the PSW to indicate that run-time instrumentation data should be 

captured by the processor, 

wherein the PSW is associated with the executing thread, and a state of the 

run-time instrumentation facility for the executing thread is maintained in the PSW 

across dispatches of the executing thread. 

10. The system of claim 9, wherein the method further comprises: 

fetching, by the processor, a run-time instrumentation control block (RICCB) that 

includes a problem state execution control bit previously set to a value by a program 

executing in a privileged state, wherein the determining that the run-time instrumentation 

facility permits execution of the instruction in the first state is based on the value of the 

problem state execution control bit, wherein the first state is different than the privileged 

state. 

11. The system of claim 9, wherein the method further comprises: 
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fetching, by the processor, a run-time instrumentation control block (R1CCB) that 

includes a validity bit previously set to a value by a program executing in a privileged state, 

wherein the determining that controls associated with the run-time instrumentation facility 

are valid is based on the value of the validity bit. 

12. The system of claim 9, wherein the method further comprises: 

based on the enabling: 

capturing, by the processor, the run-time instrumentation data based on an 

instruction stream of instructions of an application program executing on the processor, the 

capturing comprising storing the run-time instrumentation data in a collection buffer of the 

processor; 

detecting, by the processor, a run-time instrumentation sample point trigger; 

and 

copying contents of the collection buffer into a program buffer as a reporting 

group based on the detecting the run-time instrumentation sample point trigger, the program 

buffer located in main storage in an address space that is accessible by the application 

program. 

13. A method for enabling and disabling execution of a run-time instrumentation facility 

on a processor, the method comprising: 

fetching, by a processor, an instruction of a currently executing thread in a multi-

threaded environment for execution by the processor in a first state, the instruction one of a 

run-time instrumentation facility off (RIOFF) instruction and a run-time instrumentation 

facility on (RION) instruction; 

based on determining, by the processor, that the run-time instrumentation facility 

permits execution of the instruction in the first state and that controls associated with the run-

time instrumentation facility are valid, executing the instruction, the executing comprising 

any one of: 

disabling the run-time instrumentation facility based on the instruction being 

the RIOFF instruction, the disabling including updating a run-time instrumentation facility 

state bit in a program status word (PSW) of the processor to indicate that run-time 

instrumentation data should not be captured by the processor; and 

enabling the run-time instrumentation facility based on the instruction being 

the RION instruction, the enabling including updating the run-time instrumentation facility 
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state bit in the PSW to indicate that run-time instrumentation data should be captured by the 

processor, 

wherein the PSW is associated with the executing thread, and a state of the 

run-time instrumentation facility for the executing thread is maintained in the PSW across 

dispatches of the executing thread. 

14. The method of claim 13, further comprising: 

fetching, by the processor, a run-time instrumentation control block (RICCB) that 

includes a problem state execution control bit previously set to a value by a program 

executing in a privileged state, wherein the determining that the run-time instrumentation 

facility permits execution of the instruction in the first state is based on the value of the 

problem state execution control bit, wherein the first state is different than the privilege state. 

15. The method of claim 13, further comprising: 

fetching, by the processor, a run-time instrumentation control block (RICCB) that 

includes a validity bit previously set to a value by a program executing in a privileged state, 

wherein the determining that controls associated with the run-time instrumentation facility 

are valid is based on the value of the validity bit. 

16. The method of claim 13, further comprising, 

based on the enabling: 

capturing, by the processor, the run-time instrumentation data based on an 

instruction stream of instructions of an application program executing on the processor, the 

capturing comprising storing the run-time instrumentation data in a collection buffer of the 

processor; 

detecting, by the processor, a run-time instrumentation sample point trigger; 

and 

copying contents of the collection buffer into a program buffer as a reporting 

group based on the detecting the run-time instrumentation sample point trigger, the program 

buffer located in main storage in an address space that is accessible by the application 

program. 

17. The method of claim 16, further comprising: 
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capturing, in the collection buffer, instruction addresses and metadata corresponding 

to events detected during the executing of the instruction stream. 

18. The method of claim 16, wherein the reporting group includes a predetermined 

number of one or more instrumentation records comprising contents of the collection buffer 

and system information records. 

19. The method of claim 16, wherein the copying includes copying the reporting group 

into the program buffer starting at a current address of the program buffer, the program buffer 

stored at a program buffer origin address specified by an instruction accessible control block 

that also specifies an address of a last byte in the program buffer and the current address in 

the program buffer. 

20. The method of claim 13, further comprising: 

saving a remaining sample interval count (RSIC) field based on the disabling; 

fetching, by the processor, a RION instruction; and restoring the RSIC field. 


