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• Modern processors have many processing cores in one socket and have 
core and uncore hardware performance events. 
• Core events: which are specific for each core
• Uncore events: for resources which are shared between cores on 

the node.

• Names and terminology for these counters vary by vendor: e.g. Intel calls 
these shared events "uncore" events, AMD calls them "Northbridge" 
events, and IBM started calling them "NEST" events for the Power series.

• Access to uncore events needs elevated privileges. IBM's official route to 
provide (higher privilege) access to NEST events will be through the 
Performance Co-Pilot (PCP) for non-root users. In a nutshell, that's why 
we are developing a PCP component for PAPI.

• Background and motivation
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• Introduction

Performance Co-Pilot (PCP)

Performance Co-Pilot (PCP) provides a framework and services to support 
system-level performance monitoring and management. It presents a unifying 
abstraction for all of the performance data in a system, and many tools for 
interrogating, retrieving and processing that data.
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Names of Events Descriptions of Events

PM_FLOP_CMPL Floating Point Operation Finished

PM_MATH_FLOP_CMPL Math flop instruction completed

PM_SCALAR_FLOP_CMPL Scalar flop operation completed

PM_1FLOP_CMPL one flop (fadd, fmul, fsub, fcmp, 
fsel, fabs, fnabs, fres, fsqrte, fneg) 

operation completed
PM_2FLOP_CMPL DP vector version of fmul, fsub, 

fcmp, fsel, fabs, fnabs, fres
,fsqrte, fneg

PM_4FLOP_CMPL 4 FLOP instruction completed
PM_8FLOP_CMPL 8 FLOP instruction completed

Events that are inquired by users on Power 9 machine, will be exposed 
from PCP component in PAPI  
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• Methodology

PAPI’s user 
interface

PAPI’s PCP 
Component PCP NEST 

Events 

Request for fetching event values from users 

Returning values to users

PAPI

• All operations are hidden behind 
PAPI_start()/PAPI_stop()

• Users do not need to learn anything about PCP
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• Methodology

Base event

Qualifier Qualifier Qualifier

• PCP Data Structure

Base events are not real events: they are groups of 
qualifiers which contain real values

PCP doesn’t allow to monitor one specific qualifier
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• Methodology

PAPI PAPI’s PCP 
Component

• Naïve Method : treat each qualifier as an individual 
event

Events table
Send fetching request 
to PCP Component

Initially store information(e.g. 
name and description) for each 
event in events table

Fetch events information by 
looking up the table directly

Many base events contain 64 (on Saturn) or more qualifiers:
total number of events was 9758

High overhead on storing information and comparing string

PCP
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• Results

• Naïve Method
• Took around 37s in PAPI_init(), the performance is not acceptable; 
• Get all events from papi_native_avail including all qualifiers, the total 

number of events is 9758 (179 of them are perf events)
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• Results

• Takes only couples of microseconds in PAPI_init()

• Current Method

Reduced overhead in initialization from 37s              microseconds
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• Methodology

• Current Method : use PAPI qualifier mapping 
method 

PAPI PAPI’s PCP 
Component

Send fetching request to PCP component

Map each qualifiers and fetch events values  

Reduce high overhead on storing events and fetching values
Make events list more readable for users
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• Results

Reduced fetching overhead form 18.562s -----> 0.006s 
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• Future work
• Re-organize data structure of some base events which are 

not meaningful to users (shown in the picture)
• Add more descriptions for some events whose descriptions 

are not readable
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