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Claims

[Claim 1] A computer program product for enabling and disabling execution
run-time instrumentation facility on a processor, the computer prg ram
product comprising: /

a tangible storage medium readable by a processing circuit agkl storing

.

privileged state and that controls assted with the run-time instru-
mentation facility are valid, executj fd the instruction, the executing
comprising any one of: 7/

disabling the run-time instrumg
being the RIOFF instructi(?a}}he disabling including updating a bit in a
program status word (PSW) of the processor to indicate that run-time

instrumentation data shbuld not be captured by the processor; and

enabling the run-timyé instrumentation facility based on the instruction
being the RION | struction, the enabling including updating the bit in
the PSW to indicate that run-time instrumentation data should be
captured by fhe processor.

[Claim 2] The com

n program product of claim 1, wherein the method further

(B CB) that includes a problem state execution control bit previously
det 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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[Claim 5]

[Claim 6]

[Claim 7]

[Claim 8]

[Claim 9
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controls associated with the run-time instrumentation facility are valid #
is based on the value of the validity bit.
The computer program product of claim 1, wherein the method fu her

COlTlpI’lSSS

based on the enabling:
capturing, by the processor, the run-time instrumentation based on
an instruction stream of instructions of an application pr ram
executing on the processor, the capturing compmsmg foring the run-
time instrumentation data in a collection buffer of t > processor;

detecting, by the processor, a run-time instrumen {tion sample point

trigger; and

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

reporting group based on the detecting e“- n-time instrumentation
sample point trigger, the program butf ey ocated in main storage in an
address space that is accessible byt & apphcatlon program.

The computer program product of £ faim 4, wherein the method further
comprises capturing, in the v buffer, instruction addresses and
metadata corresponding to eV, dhts detected during the executing of the

mstruction stream.

The computer program Oduct of claim 4, wherein the reporting group

includes a predetermi £d number of one or more instrumentation
records compnsmg dontents of the collection buffer and system in-
formation recmd

The compute1 frogram product of claim 4, wherein the copying
includes copy 1ng the reporting group into the program buffer starting at
a current g dress of the program buffer, the program buffer stored at a
prograr buffel origin address specified by an instruction accessible
cont block that also specifies an address of a last byte in the program

b and the current address in the program buffer.

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.

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; 4
based on determining, by the processor, that the run-time mstru—
mentation facility permits execution of the instruction in the 1 fser-
privileged state and that controls associated with the run-timg mstru-
mentation facility are valid, executing the instruction, the ecuting
comprising any one of:

disabling the run-time instrumentation facility based $n the instruction
being the RIOFF instruction, the disabling includig$ updatmg abitina
program status word (PSW) of the processor to j d1cate that run-time
instrumentation data should not be captured b the processor; and
enabling the run-time instrumentation facﬂ { based on the instruction
being the RION instruction, the enablin cluding updating the bit in
the PSW to indicate that run-time inst

mentation data should be
captured by the processor.

5

[Claim 10] The method of claim 9, further ¢ 3,4 prising:

fetching, by the processor, a

time instrumentation control block
(RICCB) that includes a p10 fem state execution control bit previously
set to a value by a proglcu cxecutmg in a privileged state, wherein the
determining that the ruy #ime instrumentation facility permits execution
of the instruction m ] fe Iessel -privileged state is based on the value of
the problem state g ecutlon control bit.

[Claim 11] The method of alm 9, further comprising:
fetching, by r" processm a run-time instrumentation control block
(RICCB) u-. t includes a validity bit previously set to a value by a
program xecutlng in a privileged state, wherein the determining that
contr § associated with the run-time instrumentation facility are valid
is b 8 ed on the value of the validity bit.

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

/ Captunng, by the processor, the run-time instrumentation data based on
an instruction stream of instructions of an application program
j/ 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
}l 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 collegiion
buffer, instruction addresses and metadata corresponding to evey 5
detected during the executing of the instruction stream. ;,;:‘/"‘f;

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

termined number of one or more instrumentation recordgg ompnsmg

contents of the collection buffer and system infor matl q reco1ds
[Claim 15] The method of claim 12, wherein the copying 1nclus copying the

reporting group into the program buffer startmé j current address of

4

the program buffer, the program buffer qtored t a program buffer
origin address specified by an instruction agg smble control block that
also specifies an address of a last byte in He program buffer and the
current address in the program buffer. 1}7

[Claim 16] The method of claim 9, further com o,ﬁ‘ sing:
saving a remaining sample interva} ount (RSIC) field based on the
disabling; y”

fetching, by the processor, a f}_;““* ON instruction; and

restoring the RSIC field. f'(
[Claim 17] A system for enabling a @”? disabling execution of a run-time instru-

mentation facility on g fprocessor, the system comprising:

a processor, the sysh m configured to perform a method comprising:

fetching, by the pA focessor, an instruction for execution by the processor

in a lesser pn 4 eged state, the instruction one of a run-time instru-

mentation ff 111ty off (RIOFF) instruction and a run-time instru-

mentatlo facmty on (RION) instruction;

based r. determmmg, by the processor, that the run-time instru-

me

o t10n facility permits execution of the instruction in the lesser-
ileged state and that controls associated with the run-time instru-
entation 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.

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

determining that the run-time instrumentation facility permifg execution

the problem state execution control bit.

The system of claim 17, wherein the method further mprises:
fetching, by the processor, a run-time instrumentaf a control block
(RICCB) that includes a validity bit previously to a value by a
program executing in a privileged state, the determining that
controls associated with the run-time inst 'entation facility are valid
is based on the value of the validity bit.

The system of claim 17, wherein the n further comprises:

based on the enabling:

an instruction stream of instrygtions of an application program
executing on the processor e capturing comprising storing the run-
time instrumentation a collection buffer of the processor;
detecting, by the procor, a run-time instrumentation sample point
trigger; and

copying contents, §f the collection buffer into a program buffer as a
reporting group ’based on the detecting the run-time instrumentation
sample poingtrigger, the program buffer located in main storage in an

address sphce that is accessible by the application program.
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CLAIMS:
L. 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 (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.

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 Jocated 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.



