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InHammnyeckunm cb6op MeTpUK MPOorpaMmMHOro obecnedyeHus
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MOTVIBALLI/IA

BoiaBieHUne Y3KUX MeCT N YyBE€JINHEHUE MaCI.I.ITa6VIpyeMOCTVI

bottleneck




MOTVIBALL/ISA

[loBblllEHUNE rnpon3eoanUTESIbHOCTN, WCNOJIb3YA OadHHbIE MUCMNOJIHEHUA TP KOMMNOUITALUN

Screenshot o -

' 035s 0.59s | 1.36s 0.66s
(inline) (inline) |(1nline) (inline)
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conversion slog
(*CardConverterImpl) (*Logger)
GetCardNumberByToken Info
0 of 1.36s (17.80%) 0 of 1.25s (16.36%)




MOTVIBALLI/ISA

YTunmsauymna pecypcoB TOro WM MHOO KOMMOHEHTA

Screenshot

backctld (container)

backctld (container)
(86.943G cycles, 1.553K samples, 14.60%)




MOTVIBALLI/IA

PerpeccMoHHOe TecTupoBaHue

Screenshot

server

conversion
Fibonacci

runtime

o funcl
i -6.08s (17.05%)
of -23.95s (67.14%)

-17.84s

runtime
newstack
0 of -21.34s (59.83%)

-1.96s

runtime
copystack
-0.04s (0.11%)
of -19.41s (54.42%)

runtime
gopreempt_m
0 of -1.97s (5.52%)

-0.17s

(inline) 1031

_ runtime
runtime

runtime

(*unwinder)
valid
-0.17s (0.48%)

adjustframe
-1.62s (4.54%)

runtime

memmove
-0.64s (1.79%)

(*unwinder)

next
-1.44s (4.04%)

of -10.31s (28.90%) of -6.96s (19.51%)
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I/IHCTPYMEHTALLV/ISA
(STRUCTED, TRACING)

1. PydHaa MHCTpyMeHTauuA
2. Source MHCTpyMeHTauu4a

3. Intermediate MHCTpymeHTauus

<-ctx.Done()
shutdownCtx, cancel := context.WithTimeout(context.Background(), time.Minute)

defer cancel()



I/IHCTPYMEHTALLV/ISA
(STRUCTED, TRACING

1. PydHaa MHCTpyMeHTauuA
2. Source MHCTpyMeHTauuA
3. Intermediate MHCTpymeHTauus
4. Binary MHCTpyMeHTauUuA

5. Runtime i1nstrumentation
(hypervisor, simulator,

interpreter)



I/IHCTPYMEHTALLV/ISA
(STRUCTED, TRACING

[1rochl;

— [losBondaeT MONy4ynTb
Hanbonee TOYHYHW KapTUHY



I/IHCTPYMEHTALLV/ISA
(STRUCTED, TRACING

[1rochl;

— [losBondaeT MONy4ynTb
Hanbonee TOYHYHW KapTUHY

MUHycChl:

— W3-3a arpeccmBHOU MOAMOUKALUU
MCXOOHOWU MNporpammbl CUSIbHO
BNnAeT Ha NPOU3BOAUTESIbHOCTb
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time



COMINJI/IPOBAHVIE

time



COMIMNJI/IPOBAHVIE

[1ochl;

— WAMeeT cpaBHUTEJIbHO
MarieHbKne HakagHble pacxonbl



COMINJI/IPOBAHVIE

[1ochl;

— WAMeeT cpaBHUTEJIbHO
MarieHbKne HakagHble pacxonbl

MUHycChbl:

— B 3aBUCUMOCTU OT HACTPOUKU MOXET
NoKa3blBaTb Hepernpes3eHTaTUBHbIE pe3ysibTaTbl
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APXVITEKTYPA
[MPODVIJI/IPOBLL,I/IKA

// A profBuf is a lock-free buffer for profiling events,
// safe for concurrent use by one reader and one writer.

// The writer may be a signal handler running without a
// The reader is assumed to be a user g.

0S
lock-free
SIGPROF ring buffer
executable
goroutine

Nepentnn Ha GitHub

user g.

Profiling
manager

Result
storage


https://github.com/golang/go/blob/master/src/runtime/profbuf.go#L87

APXVITEKTYPA
[MTPOPV/IJI/IPOBLLI/IKA

cpu
* block/mutex
« allocs/heap
- trace

* goroutine

Profiling

o z/// manager

lock-free

SIGPROF ring buffer
executable Result
goroutine storage



https://github.com/golang/go/blob/master/src/runtime/profbuf.go#L87

Terminal: Optimization 4+ v

message Profile {
// A description of the samples associated with each Sample.value.
// For a cpu profile this might be:

// [["cpu","nanoseconds"]] or [["wall","seconds"]] or [["syscall","count"]]

// For a heap profile, this might be:

// [["allocations","count"], [“space","bytes"]],

// If one of the values represents the number of events represented
// by the sample, by convention it should be at index @ and use

// sample_type.unit == "count".

repeated ValueType sample_type = 1;

// The set of samples recorded in this profile.

repeated Sample sample = 2;

// Mapping from address ranges to the image/binary/library mapped
// into that address range. mapping[@] will be the main binary.
repeated Mapping mapping = 3;

// Locations referenced by samples.

repeated Location location = 4;

// Functions referenced by locations.

repeated Function function = 5;

// A common table for strings referenced by various messages.

// string_table[@] must always be "".

repeated string string_table = 6;

// frames with Function.function_name fully matching the following

// regexp will be dropped from the samples, along with their successors.

int64 drop_frames = 7; // Index into string table.

// frames with Function. function_name fully matching the following
// regexp will be kept, even if it matches drop_frames.

int64 keep_frames = 8; // Index into string table.

APXVITEKTYPA
[MPOPV/IJI/IPOBLLI/IKA

Result
storage



APXVITEKTYPA
[MPOPV/IJI/IPOBLL,/IKA Real Tine

* Ccpu

* block/mutex

* allocs/heap OEF-CPL

* Ttrace Mutex Wait

On-CPU User and
Kernel Time

Mutex Time

goroutine OFF-CPU Mutex

+ Channel Wait

Untracked OFF-CPU
Waiting Time e.g.
I/0 Syscalls,
Sleep, Scheduler

Goroutine Time

Backlog, etc.



I/ICIOJIbSOBAHVIE
[MTPODPV/IJI/IPOBLULIVIKA GO



I/ICIOJIbSOBAHVIE
[MTPODV/IJII/IPOBLLI/IKA

He pekomeHgyeTca cobupaTb nNpodunm € nomolwbl nNaketa runtime

runtime.GoroutineProfile()
runtime.MutexProfile()
runtime.MemProfile()
runtime.E€PUPrefite ()



err

err

err
defer

I/ICIOJIbSOBAHVIE
[MPOPI/IJTI/IPOBLLLIIKA

pprof.Lookup( name: "heap") .WriteTo(F,
pprof.WriteHeapProfile(f)

pprof.StartCPUProfile(f)
pprof.StopCPUProfile()

debug: 0)
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func lockProfiles() A
profiles.mu.Lock()
if profiles.m == nil {
// Initial built-in profiles.
profiles.m = map[string]*Profileq{
"goroutine": goroutineProfile,
"threadcreate": threadcreateProfile,

"heap": heapProfile,

"allocs": allocsProfile,
"block": blockProfile,
"mutex": mutexProfile,



I/ICIOJIbSOBAHVIE
[MTPOPV/IJI/IPOBLLI/IKA

func registerProfilerEndpoints(mux *http.ServeMux) { 1usage = Igor Walther
HandleFunc(®v"/debua/pprof/", pprof.Index)

mux.

muXx

mux.

mux.

muXx

e
e
.Handle (4

muXx

mux.

mux

.Handle (4

.HandleFunc(&v"/debug/pprof/cmdline", pprof.Cmdline)

HandleFunc(&v"/debug/pprof/profile", pprof.Profile)
HandleFunc(&v"/debug/pprof/symbol", pprof.Symbol)

.HandleFunc(®v"/debug/pprof/trace", pprof.Trace)

Handle (¢

bv" /debug/pprof/block", pprof.Handler( name: "block"))

Handle (¢

bv" /debug/pprof/heap", pprof.Handler( name: "heap"))

pv" /debug/pprof/allocs", pprof.Handler( name: "allocs"))

Handle (¢

v " /debug/pprof/goroutine”, pprof.Handler( name: "goroutine"))

pv" /debug/pprof/threadcreate", pprof.Handler( name: "goroutine"))




PROFILE RATE

U3-3a HakNagHbIX pacxogooB HeEKOTopble
runtime.SetBlockProfileRate( rate: 1)

runtime.SetMutexProfileFraction( rate: 1)
runtime.SetCPUProfileRate( hz: 1)
runtime.MemProfileRate = 1 MepeitTy Ha GitHub

NnpodMIN MO YMOJIYAHUK OTKJIOYEHDI

if rate := MemProfileRate:; rate > 0 {
// Note cache c only valid while m acquired; see #47302
//
// N.B. Use the full size because that matches how the GC
// will update the mem profile on the "free" side.
if rate != 1 && fullSize < c.nextSample {
c.nextSample -= fullSize
} else {
profilealloc(mp, x, fullSize)

}
mp.mallocing = 0
releasem(mp)


https://github.com/golang/go/blob/c96939fbed3d60159dc81ee9ad591de8cfd41168/src/runtime/malloc.go#L1583

I/ICIOJIbSOBAHVIE
[MPOPI/IJTI/IPOBLLLIIKA

.PHONY: cpuprof

cpuprof:
(PPROF_TMPDIR=${PPROFDIR} go tool pprof -http :8081 -seconds 20 http://127.0.0.1:8080/debug/pprof/profile)

.PHONY: memprof

memprof:
(PPROF_TMPDIR=${PPROFDIR} go tool pprof -http :8081 http://127.0.0.1:8080/debug/pprof/heap)

.PHONY: traceprof

traceprof:
curl http://localhost:8080/debug/pprof/trace\?seconds\=20 -o trace.out

B = e PROFILING === === === === oo m o e oo
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[MPOPI/IJTI/IPOBLLLIIKA

go tool pprof pprof.___6348go_build_card_shielder_go.samples.cpu.001.pb.gz
File: ___6348go_build_card_shielder_go

Type: cpu
Time: Sep 21, 2024 at 12:42pm (MSK)
Duration: 20.13s, Total samples = 7.64s (37.96%)

Entering interactive mode (type "help" for commands, "o" for options)
(pprof)
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(pprof) top
Showing nodes accounting for 82.08s, 70.16% of 116.99s total

Dropped 208 nodes (cum <= 0.58s)
Showing top 10 nodes out of 101

flat flat® sumbk% cum cumb%
27.26s 23.30% 23.30% 84.59s 72.31% card_shielder/internal/core/conversion.Fibonacci.funcl
9.21s 7.87% 31.17% 21.93s 18.75% runtime. (*stkframe).getStackMap

9s 7.69% 38.87% 9s 7.69% runtime.adjustpointers

8.41s 7.19% 46.06% 10.46s 8.94% runtime.pcvalue

5.02s 4.29% 50.35% 5.02s 4.29% runtime.memmove

5.02s 4.29% 54.64% 5.02s 4.29% runtime.pthread_kill

4.90s 4.19% 58.83% 9.86s 8.43% runtime.(*unwinder).resolveInternal
4.67s 3.99% 62.82% 4.69s 4.01% runtime.pthread_cond_signal

4.51s 3.86% 66.67% 4.51s 3.86% runtime.usleep

4.08s 3.49% 70.16% 19.19s 16.40% runtime. (*unwinder).next

(pprof)



FLAT & CUM

func root() { nousages new* flat = root
f1() cum = root + f1 + f2 + 3
f2()
£3()

func f1() {} 71usage new*

func f2() {} 1usage new *

func f3() {} 71usage new*
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(pprof) top 20 -cum

Showing nodes accounting for 69.33s, 59.26% of 116.99s total
Dropped 208 nodes (cum <= 0.58s)

Showing top 20 nodes out of 101

flat flat% sum% cum cumb%
27.26s 23.30% 23.30% 84.59s 72.31% card_shielder/internal/core/conversion.Fibonacci.funcl
0 0% 23.30% 63.46s 54.24% runtime.newstack
0.10s 0.085% 23.39% 57.98s 49.56% runtime.copystack
3.91s 3.34% 26.73% 34.27s 29.29% runtime.adjustframe
9.21s 7.87% 34.60% 21.93s 18.75% runtime. (*stkframe).getStackMap
0 0% 34.60% 19.35s 16.54% runtime.systemstack
4.08s 3.49% 38.09% 19.19s 16.40% runtime. (*unwinder).next
0 0% 38.09% 12.29s 10.51% runtime.gcBgMarkWorker.func2
0 0% 38.09% 12.29s 10.51% runtime.gcDrain
0 0% 38.09% 12.03s 10.28% runtime.markroot

0.01s 0.0085% 38.10% 12.02s 10.27% runtime.markroot.funcl

— — & P F — — O T ] i — i — T

)
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(pprof) peek Fibonacci
Showing nodes accounting for 116.99s, 100% of 116.99s total

---------------------------------------------------------- +-------------
flat flat® sumd% cum cumd% calls calls% + context

---------------------------------------------------------- +-------------

0.01s 0.012% card_shielder/internal/core/conversion.Fibonacci

27.26s 23.30% 23.30% 84.59s 72.31% card_shielder/internal/core/conversion.Fibonacci.funcl
57.24s 67.67% runtime.newstack

0.09s 0.11% runtime.asyncPreempt
---------------------------------------------------------- +-------------

0.45s 100% card_shielder/internal/core/conversion. (*CardConverterImpl).GetTokenByCardNumber

0 0% 23.30% 0.45s 0.38% card_shielder/internal/core/conversion.Fibonacci

0.44s 97.78% runtime.makeslice

0.01s 2.22% card_shielder/internal/core/conversion.Fibonacci.funcl
---------------------------------------------------------- +-------------
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(pprof) disasm Fibonacci

Total: 116.99s

ROUTINE ======================== card_shielder/internal/core/conversion.Fibonacci
0 450ms (flat, cum) 0.38% of Total

1000d2c60:
1000d2cé4:
1000d2cé8:
1000d2céc:
1000d2c70:
1000d2c74:
1000d2c78:
1000d2c7c:
1000d2c80:
1000d2c84:
1000d2c88:
. 1000d2c8c:
440ms 1000d2c90:

MOVD 16(R28), R16
CMP R16, RSP

BLS 33(PC)

MOVD.W R30, -96(RSP)
MOVD R29, -8(RSP)
SUB $8, RSP, R29
MOVD RO, 104(RSP)
ADD $1, RO, R2

MOVD R2, 32(RSP)
MOVD R2, R1

ADRP 2383872(PC), RO
ADD $2848, RO, RO
CALL runtime.makeslice(SB)

roptimized_recursive.go:5

roptimized_recursive.qgo:24
;optimized_recursive.go:6

-card_shielder/internal/core/conversion.Fibonacci optimized recursive.qgo:6
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___________ e e s e e e e e e e e e S e e e e e e e e e =

(pprof) tree

Showing nodes accounting for 113.51s, 97.03% of 116.99s total
Dropped 208 nodes (cum <= 0.58s)

Showing top 80 nodes out of 101

__________________________________________________________ ENN—
flat flath sumb% cum cumb% calls calls% + context
__________________________________________________________ N
27.26s 23.30% 23.30% 84.59s 72.31% | card_shielder/internal/core/conversion.Fibonacci.funcl
57.24s 67.67% | runtime.newstack
__________________________________________________________ RGN |
20.24s 92.29% runtime.adjustframe
1.69s 7.71% runtime.scanframeworker
9.21s 7.87% 31.17% 21.93s 18.75% runtime. (*stkframe) .getStackMap
7.18s 32.74% runtime.pcdatavalue
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flate
NewWriter

0 of 72.12ms (2.29%)

16.88ms

gzip
(*Writer)
Write
0.08ms (0.0025%)
of 2083.20ms (66.20%)

72.12ms -2003.08ms

flate
(*compressor)
write
0.44ms (0.014%)
of 2003.08ms (63.66%)

1993 .68ms

flate
(**compressor)
deflate

1305.64ms (41.49%)

rand
(*Rand)
Read
0.20ms (0.0064 %)
of 51.12ms (1.62%)

50.92ms

rand
read
25.24ms (0.8%)
of 50.92ms (1.62%)

25.68ms

rand
(*rngSource)
Int63
6.48ms (0.21%)
of 25.68ms (0.82%)

of 1993.68ms (63.36%)

(*Writer)

0.08ms (0.0025%)
of 740.52ms (23.53%)

runtime
findObject
18.12ms (0.58%)
of 21.32ms (0.68%)

740 44ms

flate
(*compressor)
syncFlush
0.04ms (0.0013%)
of 740.44ms (23.53%)

740.32ms

flate
(*compressor)
deflate
386.88ms (12.29%)
of 740.32ms (23.53%)

(pprof) web
(pprof) N

BepuwunHbi :

uBeT - cun
o
o 6eNbin

e 3eJ1eHbIn

pasmep - flat
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[MTPOPV/IJI/IPOBLLI/IKA

gzip rand
(*Writer) (*Rand)
Write Read
0.08ms (0.0025%) 0.20ms (0.0064%)
of 2083.20ms (66.20%) of 51.12ms (1.62%)

72.12ms -2003.08ms 50.92ms

(*Writer)

0.08ms (0.0025%)
of 740.52ms (23.53%)

flate
flate (*compressor)
New Writer write
0 of 72.12ms (2.29%) 0.44ms (0.014%)
of 2003.08ms (63.66%)

16.88ms 1993.68ms

rand
read
25.24ms (0.8%)
of 50.92ms (1.62%)

25.68ms

flate
(**compressor) L mnd
deflate ;giﬁﬁfl;)
1305.64ms (41.49%) | o=omon

of 1993.68ms (63.36%)

runtime
findObject
18.12ms (0.58%)
of 21.32ms (0.68%)

740 .44ms

flate
(*compressor)
syncFlush
0.04ms (0.0013%)
of 740.44ms (23.53%)

740.32ms

flate
(*compressor)
deflate
386.88ms (12.29%)
of 740.32ms (23.53%)

(pprof) web
(pprof) B

Pebpa:

°* UBET WU pasmep - pecy

°* MYHKTUP - MPOMNYCK Be

DCbl HA MY TH

DUWNH
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go tool pprof -http :8081 ./pprof.___5990go_build_card_shielder_go.samples.cpu.001.pb.gz
Serving web UI on http://localhost:8081

pprof ViEw = SAMPLE ~ REFINE = CONFIG ©~ DOWNLOAD  Q Search regexp

Top
runtime
pthread_kill
Graph 5.02s (4.29%)

Flame Graph 7.7 0.25s

(inline) |

p ee k g runtime runtime

(*stackScanState) scanframeworker

Source

Disassemble

runtime I:unti‘me' runtime
adjustframe scanblock
3.91s (3.34%) 0
of 34.27s (29.29%)

Y

runEEl:'ie ) | memmove
5.025 (4.29%)

1.12s

(inline) %

runtime

runtime R (*stkframe) runtime

runtime runtime Iy

B iEporike adjustpointers . _ getStackMap
1.135 (0.97%) 9S (7 69%) :, .‘ ) 9.215 (7 .87%)
of 21.93s (18.75%)

2.57s ]
. / 1.67s 1.17s 7.18s
(inline)
runtime runtime runtime
(*stkframe) (*moduledata) pcdatavalue
arohlonln 13 - . A A7 ] QRCEY

runtime . ) runtime runtime
wakep VT yp——— getempty funcdata




I/ICIOJIbSOBAHVIE
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root
conversion.Fibonacci.func1 runtime.systemstack gcBgMarkWorker morestack serve mcall

conversion.Fibonacci.func1 func2 funch systemstack  newstack  ServeHT park_
conversion.Fibonacci.funci gcDrain geDi forEachPlInt func? gopreempt_ m ServeHT sched

conversion.Fibonacci.func1 gcDrain gcDi preemptall geDrainMarkW geDrain! goschedlmpl ~ ServeHT finc
conversion.Fibonacci.func1 markrc mar preemptone gcDrain  gcDrain wakep sct  Save Get

conversion.Fibonacci.func1 func1 func preemptM markroot markroo startm Infc

conversion.Fibonacci.func1 scan sce SignalM func1 func1 notewakeu log

conversion.Fibonacci.func1 scan sce pthread_kil scanstack scanstac semawake Hal

conversion.Fibonacci.func1 scan  sce scanfrar scan pthread c har

conversion.Fibonacci.func1 putP  pul scal Wri

conversion.Fibonacci.func1 getel  gel wril

conversion.Fibonacci.func1 func'  fun Wri

conversion.Fibonacci.func1 alloc  alle ign
conversion.Fibonacci.func1 alloc  allc Wi
conversion.Fibonacci.func1
conversion.Fibonacci.func1
conversion.Fibonacci.func1

conversion.Fibonacci.func1




CPU PROFILING

1.34s 0.15s
(inline) (inline)

00f0.19s (2.49%)

0.13s 1.49s 0.10s

\

syscall

syscall
1.92s (25.13%)




sync
(*Once)
doSlow
0 of 1027.03MB (76.48%)

runtime SC
dolnit1
0 of 10.69MB (0.8%) 0 of 1026.0

1024MB \ 1027.03MB ~ 1”WMB =
(inline) <

ballast
Set o

Do

func 1 0 of 1027.03MB (76.48%)
1024MB (76.26%)

1024MB

(*Server)

[ grpc
1GB I handleRawConn

funcl
0 of 45.88MB (3.42%)

ALLOCS/HEAP PROFILING

e alloc_objects/count
e alloc_space/bytes
e inuse_objects/count

* inuse_space/bytes

alloc_* - npo¢unb, HadunHas
CO CTapTa rnpouecca

inuse_* - npo¢unb, HayduHas
C nocnegHenm c6opKM Mycopa



BLOCK/MUTEX PROFILING

. service
opentracing-go context

" .
StartSpanFromContextWithTracer (Rl A t) withCancel

) Write o
0 of 414.12s (2.58%) 0 of 14830.10s (92.26%) 0 of 85.56s (0.53%)

414.12s 85.56s

tracer-go context

(*Span)
Context
0 0f419.19s (2.61%)

(*cancelCtx)
propagateCancel
0 of 85.80s (0.53%)

419.19s

jaeger-client-go
(*Span)
Context
0 0of 419.19s (2.61%)

419.19s

sync
(*RWMutex)
Unlock
23.245 (0.14%)
of 456.32s (2.84%)

433.08s
(inline)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL‘IIIIIIIIIIIIIIIIIIIIIIIIIIII

sync
(*Mutex)
Unlock
15389.93s (95.75%)




THREADCREATE PROFILE

Bbinl 4yacTUYHO Cc/OMaH, WCMNOJIbYETCA OYeHb peaKo Ans OTNnagKwu
CO3[aHNA O6ONblUIOr0 KOJIMYEeCcTBA MOTOKOB OMepaLyMoOHHOM CUCTEMb

Comment 3:

The idea was that if, for example, your program was creating 1000s of
threads because they kept getting blocked on cgo DNS lookups, you'd see the

cgo DNS call in the profile sample, because it is what blocked and
triggered the creation of a new thread.



TRACE PROFILE



TRACE PROFILE

Terminal: Screenshot 4+ v o JE
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TRACE PROFILE

Terminal: Screenshot 4+ v o JEE

Goroutines:

Heap:

Threads:

~ OS THREADS (pid 0)
v Thread 1 G17 G17 G17409...

Thread 12

Thread 13 G1740982813 net/http.(*conn).serve

Thread 15

Thread 18

Thread 20

Thread 22

Th read 25 G1740980839 google.golang.org/grpc.(*Server)....

Thread 28 G1

Thread 33

Thread 34

Nothing selected. Tap stuff.



TRACE PROFILE

Terminal: Screenshot 4+ v o JE

oroutines:

Heap:
hreads:

+ OS THREADS (pid 0)
C GC concurrent mark phase

v Thread 1

hread 7
v Thread 10

Thread 12 G26 runtime.gcBgMarkW...

Thread 13 G87 runtime.gcBgMarkW...

Thread 14

Thread 15 G114 runtime.gcBgMark...
Thread 16 G25 runtime.gcBgMarkW...
Thread 17

Thread 18 GGGGGGGGGG

Thread 19




GIOROUTINE PROFILING

CtaTtyc ropyTtuHb (idle, runnable, running,
syscall, waiting, dead, copystack, peempted)

Wait reason (IO wait, chan receive, select,

trace reader,

Wait since
Stack trace

GoPC

Lockedm

debug call, finalizer wait...)

Terminal: Screenshot 4+ v o JEE

Block
Goroutine Total Execution tlme Block time Block time Block time Block time

time (chan receive) (preempted) (select) (sync)

Block Sched wait Syscall

time fime execution U“t'::;w"
(syscall) time

P e ey Y Y Y Y Y Y T R
740965024 | 42118368ms | memm— | az257us| 0s| 0| os| sz0zemwtems|  0s|  0s| 7estess| os| o5
1740057301 | a7773150ms | e | 26,415 | 05| a7zomscams|  os|  os| 0| 0s| mosaws| os| o5
174005726 | 577730176ms | em— | otozus| 0s| o] os| wemsewems| 05|  0s| vzms|  os| o5
740078075 | 375408672 | mem— | 334725 | s | woatescams|  os|  os| 0|  0s| temmms| os| s
ra00zaura | a75erams | memm— | s2e7zs| 0s| 0| os| wswtems| 0|  0s| sasews| os| s
1740000712 | 374303230 | emm— | a770456ms | 05| 0s| os|a7assmoams| 05|  0s| meswws| os| o5
740930753 | 374338624 | me— | saattus| 0s| wzerrems|  os|  os| 0|  0s| zaams| os| o5
08105 | 364022104 | mem— | 770368us| 0s| o] os| 3savesosms|  o0s|  0s| 7aarws| os| s
1720075001 | 354 457664 | mem— | 200705ms | 05| 0| ___os| ssamaaroms| 0| 05| saass| 05| o5



GOROUTINE PROFILING

Terminal: Screenshot

format

individual goroutines
goid

atomicstatus
waitreason

waitsince

labels

gopc (pc)

gopc (func,file,line)
lockedm

stack trace (pcs)

stack trace (funcfile,line)
max stack depth
overhead per goroutine

color legend

+ v

runtime.Stack ()

pprof . Lookup (debug=2)

text: like panic()
yes
yes
yes
yes
yes
no
no
yes
yes
no
yes
100
O(N) STW (+symbolization)

:: —

these 3 use the same runtime_goroutineProfile WithLabels() func internally

pprof.Lookup (debug=1l) pprof.Lookup (debug=0) runtime.GoroutineProfile ()

text: pprof format
no
no
no
no
no

no

no

no

yes

yes

32
O(N) STW

meh

protocol buffer: pprof format
no
no
no
no
no

no

no

no

yes

yes

32
O(N) STW

how well it works for continuous profiling

structured: [|StackRecord

yes

no

no

no

no

no

no

no

no

yes
computable

32
O(N) STW




PGO



PROFILE-GUIDED OPTIMIZATION

-pgo=profile.pb.gz

0.59s | 1.36s 0.66s
(inline) |(1nline) (inline)

conversion slog
(*CardConverterlmpl) | i (*Logger)
GetCardNumberByToken Info

| 0o0f 1.36s (17.80%) | 00f1.25s(1636%) |
L | R 3 |

\




CONTINUOUS PROFILING



GIOROUTINE PROFILING

COop npojpuna Coop npopuna

BBl MOMEHTaNneHO cobepeTe BCe Npodunm Bbl MOMEHTankeHo cobepete BCce Npogunu
A0

VEKaA3aHHOM cepBrca Compaoaser-api Ha YKa3anHoIro cepelCa scl vice-name Ha

TEeK -._I_-' I—I. 11 I.-r MOMEHT TEeK :'r: |_|| 1A :r'- MOMEHT

CobpaTtb npodunb CobpaTte npodUnb




CONTINUOUS PROFILING

"github.com/grafana/pyroscope-go"

> func main() {
pyroscope.Start(pyroscope.Config{

ApplicationName: "simple.golang.app",

ServerAddress: "http://localhost:4040",

Logger: pyroscope.StandardLogger,

ProfileTypes: []lpyroscope.ProfileType{
pyroscope.ProfileCPU,
pyroscope.ProfileAllocObjects,
pyroscope.ProfileAllocSpace,
pyroscope.ProfilelInuselObjects,
pyroscope.ProfilelInuseSpace,

})



CONTINUOUS PROFILING
Select Tag ¥ simple.golang.app.inuse_space{} | Erecute

Total amount of RAM

searen..______ _KS Ty sy FE

Location ¥ Self +~ Total Frame width represents amount of RAM per function

main.leak (96.05%, 12.18 MB) .

@ io.ReadAll

0.50 MB io.ReadAll (96.05%, 12.18 MB)

@ encoding/pem.D.. I 0.50 MB I
| S



[TP/IMIEPDBI INPO®PI/IJTI/IPOBAHI/ISA



[MPI/IMIEPbI NMPO®I/IJTI/IPOBAHI/ISA

func ConvertThroughSerialization(src interface{}, dst interface{}) error {

serialized, err := json.Marshal(src)

if err != nil {
return err

}

err = json.Unmarshal(serialized, dst)

if err = nil {
return err

}

return nil



[MPI/IMEEPbI NMPO®PI/IJTI/IPOBARHVIA

func [T, R any](
ctx context.Context,
in <-chan T,
out chan<- R,
f func(e T) R,

) A
for {
select {
case <-ctx.Done():
case v, oK := <-in:
if lok {
return
}.
out <- f(v) // 222
}
}



[MPI/IMEEPbI NMPO®PI/IJTI/IPOBARHVIA

func [T, R any]l( nousages new * func [T, R any]( nousages new*

ctx context.Context, ctx context.Context,

. in <-chan T
in <-chan T, !

out chan<- R,

out chan<- R,
f func(e T) R,

f func(e T) R,

) A
) 4 for {
for { select {
select { case <-ctx.Done():
case <-ctx.Done(): case v, ok := <-in:
case v, oK := <-in: if lok {
if lok { return
return +
}
select {
out <- FCv) // 22? case <-ctx.Done():
! return
, case out <- f(v): // ok
}
' }
}



Balun.Courses

YINYBJIEHHBIVI KYPC G
MO ONTVIMINSALLIASAIM
B GOLANG

result = append(result, data)

HayuyunubcA BbikMMaTb Bce CcOKu u3 GO

return result

C nomouwbi OCHOB computer science, HU3KOYPOBHEro }
nporpaMMMpoBaHUA, accemoénepa U NMpakTUYECKUX oPullek,

O KOTOPbLIX MaJI0O KTO pacCCKa3blBa€eT )
goos: darwin

goarch: armé4
pkg: landing_examples

BenchmarkMatch/fast_match- 135
BenchmarkMatch/slow_matcl 2
PASS

6 Heaenb

ok landing_examples



