HSF & PROFILERS



» In Naples workshop we agreed that some common effort on code profilers would be good.
» Many tools, lot sparse expertise over very long time. Time to get together.
» This 1s to kickstart discussions, share ideas, define usecases and the way forward.

» Currently AFAIK there is O FTE associated to this and all the work is done on a voluntary basts
or as part of our daily duty cycle.



PROFILING: THE GIULIO DIAGRAM
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PROFILING: THE GIULIO DIAGRAM
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PROFILING: THE GIULIO DIAGRAM

Comparing reports s
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COLLECTING PROFILE DATA

Key is diversity. Many profiling tools, all with their strengths and usecases. It makes absolutely no sense to try to have one
to rule them all (unless you want to be OSX only, then you use Instruments).

» Hardware counters = perf, oprofile, Instruments (OSX only), nvprof (GPU)

> Sampling profilers = Google Perf Tools, Cachegrind, IgProf, cProfile (Python), pprof (Go)
» Memory profilers = Valgrind, IgProf, Google Perf Tools, pprof

> Instrumentation toolkits = gprof, dtrace, IgTrace, Pin, go tool trace (Go)

» All in one suites = Instruments, Chrome Profiler (javascript), VTune

Non exhaustive list: https://en.wikipedia.org/wiki/List_of performance_analysis_tools

What can we do together here?
» Document and present the various tools, their strengths and usecases. Make them easily accessible where not the case.
> Move everything to Mac and just adopt Instruments. ;-)

> Move everything to go ;-) (kudos to Sebastien for some of the links)


https://en.wikipedia.org/wiki/List_of_performance_analysis_tools

STORING PROFILE DATA

Can we model profile data warehouse? Storing profile data is a challenging task, however I personally think here it's possible to
find a common description in terms of profile events.

» Measure. What and how much a given event counts.

> Position inside the source code. Where the event happens. In which line of code, in which library.

» Stack-trace. How we got there.

> State. E.g. arguments to each function in the stacktrace.

» Time. When a given event happened.

» Metadata. What user produced the profile, on what machine, for what workload.

Questions:

» Can we agree on a common way to model profile data?

> [s there already a viable backend available to store profile data?

> If not, can we get together and have one deployed "as a service"? Can we have it support "common" profile reports?

» Do we want to work together on it?



ANALYSING AND VISUALISING PROFILE DATA

Analysis

All profilers provide ways to group and filter their data. Can we abstract those?
E.g.:

» Group together all the contributions from libc.

> Split the report based on the value of a given function argument.

Visualisation

Very often profilers have powerful tools to visualise a single profile. Rarely they can be used to compare two
reports. Even more rarely this is provided as web based multiuser service.

Question

If we really managed to agree on how to store the data, why don't we work together also on the presentation
layer for it?



VISION

Like Google Analytics, but for profile data

< O] @ & analytics.google.com & 4
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< 1day 771 00:19:10 2.66 0.00%
New vs Returning
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VISION

Like CodeCov, but for profile data

#1208 Better container adopt using polymarphic allocators

‘ mkrzewic £9.23% ~0.06%

Cverview (3 Diff @ Changes [ED mFilcs < Commits

» Showing 2 of 2 filcs from the dif,

DataFormats / MamoryResources / Iincluce / MemaryResources / MemoryResources.h 242umum 86.79% +5.50%
@3 -5k,b 450,/

5b o€ /// e.q. pointer returned by std::vector::data()

57 2/ /7 return nullptr if returning a message does not make sense!

58 5€ virtual PairMOMessagePt:- getMessage(vcic* p) = 0;

% + virtual void* setMes=age(Zai-NQMessagePtr) = 0;

59 * virtual const FairMQOTIransportFactory* getTransportPactory() ccnat noexcept = (;

Ga a1 virtual size bt getNunbe-OfMessages() const noexcept = 0;

61 0z };

@R -H8,7 +59,3 @

68 56 {

68 70 protected:

72 71 CCnet FairMQIlransport¥Factory* factory{ nullptr };

71 - J/ TODU: for now a map to keep track ¢f allocations, somathing else would probably be fastar, but for now this does not need
i+ // TODO: for now a mop to keep tracxkx of allocations, somcthing clse would probably be faster, but for now this docs
3o+ // rot nced to be East.

r2 74 bcocti:container::flot _map<void*, FairMOMcssaqeltr> messagqcMap:

3 s

74 7€ public;

@ -75,10 +01,21 @@
- 3 throw stdz:runtime error (" Tried tc construct from a nullptir FairMQTransportFactory");

82 32 3

s - b

82 - FairMQMessagePtr getMessage(void* p) override { return std::move [messageMap[pl); };

83 - conet FairMQTransportFactory* getTransportFactory() const noexcept override { return factory; }

84 -

85 - gize t getNumserUfMeesages|) const noaxcept overrids

] 34 + FairMpMeesagertr gatMeesage(void® p) cverride

Bb 35

B/ - roturn moaasanMan.nisel )

11



VISION

Like Instruments, but for the web, OpenSource and not limited to OSX.

. Instruments
O || E grisu ) [l 02DummyWorkflow (34526) 4 Run2of2 | 00:00:23 »
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CPU Usage

Life Cycle '\Unknown

void* std::__1::__...,void 0x21c2d3
02DummyWorkflow (34526)

thread_routine 0x21c2db
02DummyWorkflow (34526)

void* std::__1::__ ..., void Ox21c2e5
02DummyWorkflow (34526)
i Core0
@ Time Profiler = Profile = Root ® D
Weightv  Self Weight Symbol Name Heaviest Stack Trace o
62.00 ms 100.0% Os 7020}1mmyWorkﬂow (34526) . 62.0 02DummyWorkflow (34526)
54405)0 ms 8(752‘;: gs :::Id a‘;3td::?1::_othzr:a<;_dpbroxy<std::_1 ituple<std::__1::unique_ptr<std::__1::__thread_struct, std::__1::default_delete<std::__1::__thread_struct> > 4.0 thread_routine Ox21c2db
.00ms 6. s read_routine Ox21c
— 4.0 thread_start
4.00ms 6.4% 0s [} vthread_start libsystem_pthread.dylib - 2 _d
4.00ms 6.4% Os [+ ¥ _pthread_start |libsystem_pthread.dylib -0 _pthread_start
4.00ms 6.4% Os |- v_pthread_body libsystem_pthread.dylib 4.0 _pthread_body
4.00ms 6.4% O0s |0 vthread_routine(void®*) libzma.5.dylib 4.0 thread_routine(void®)
400ms 6.4% Os [ vzmaq::kqueue_t::loop() libzmq.5.dylib € Lﬁ 4.0 zmq::kqueue_t::loopl()
400ms 6.4% O0s |1 » zmaq::stream_engine_t::in_event() !ibzmaqg.5.dylib flﬁ 4.0 zmq::stream_engine_t::in_event()
4.00ms 6.4% Os »void* std::__1::__thread_proxy<std::__1::tuple<std::__1::unique_ptr<std::__1::__thread_struct, std::__1::default_delete<std::__1::__thread_struct> > [1] 2.0 zmgq::decoder_base_t<zmq::v2_dec

Il 2.0 zmq::v2_decoder_t::size_ready(uns
@ 2.0 zmq::msg_t::init_size(unsigned long

2.0 malloc
2.0 malloc_zone_malloc
2.0 szone_malloc_should_clear

2.0 small_free_list_add_ptr
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Maybe contribute to existing projects?

View Functions Refine  seoon regexp

Focus }’h
'gnore b > Oetads  samples [ Resetzoom Clear Grapn  UNKNOWN  sesrcn Search
Hide | View Functions Refine macn ]
Show / 4 RN - . .
Reset L N Flat Flat% Sum% Cum Cum% Name Inlined?
»—[—'.*"n = = 0.53s 18.66% 18.66% 087s 30.63% runtime.concatstrings
: : 033s 11.62% 3028% 0J33s 11.62% mnqmc.mach_semphm_wan = TR
T 029s 1021% 4049% 029s 1021% runtime.memmove il runtime.semasl...
of §70ms (30.63%) 027s 951% 5000% 0.76s 26.76% runtime.mallocge = = == runtime.semasl...
‘7"‘,..«:‘,: 026s 9.15% 59.15% 121s 4261% strcc.mv.fnrmatBlts . . 3 O ._—_—
(=) =] o= o= 023s 8.10% 6725% 023s 8.10% runtime.mach_semaphore_timedwait &l runtime.systemst...  runtime... runtime.notesle...
\ 0.17s  599% 7324% 0.17s 599% runtime.mach_semaphore_signal . runti.. runtime.gcStat  runtime... runtime.stopm
= & 012 423% T Oi2 4% mmervinnginy mIEEERERTE I 50 S
}_\ 0ls  387% 8134% Olls 387% runtimeusieep runtime.mem... runti.. strconvformatBts  runtmegoschedimpl
T“T “I .:g] == 0.10s  352% 8486% 0.10s 352% runtime.acquirem (inline) runtime.concatstrings  strconv.Formatint  runtimegopreemptm
\ . l ) 006s 2.11% 8697% 006s 2.11% runtime.duffzero runtime.concatstring2  strconv.ftoa l.=

006s 2.11% 8908% 006s 2.11% runtimekevent
006s  2.11% 91.20% 089s 31.34% nmntime.slicebytetostring
005s 1.76% 9296% 092s 3239% runtime.concatstring2
005s  1.76% 9472% 0055 1.76% rmntime.releasem (inline)
004s 141% 96.13% 126s 4437% strconv.itoa
003s 1.06% 97.18% 221s 77.82% main.generatelD.funcl
0.02s 0.7% 9789% 002s 0.7% runtime.nextFreeFast
001s 035% 9824% 122s 4296% strconv.Formatint
0 0% 9824% 003s 1.06% rmntime.(*mcache).nextFree
0% 98.24% 003s 1.06% runume.(*mcache).nextbreefuncl
0% 9824% 003s 1.06% runtime.(*mcache).refill
0%
0%

g

98.24% 003s 1.06% runtime.(*mcentral).cacheSpan
98.24% 003s 1.06% runtime.(*mcentral).erow

(=R

Of course as much as we like writing cool GUIs we should try to reuse opensource components.

E.g. catapult: https://github.com/catapult-project/catapult



UNREALISED VISION

IgProf.io: nodejs + React rewrite of the IgProf GUI. Still very far from being a realised
vision, but maybe a viable starting point?
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IgProf at FOSDEM 2015: https://archive.fosdem.org/2015/schedule/event/igprof the ignominous profiler/
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https://github.com/igprof/igprof-io

