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Luft: Airbridge AtMIIJHE OLAP GIO| & B0 A&

o FNAS M NSt E[HUS
o Airbridge I 20 tHESst7| 2lsh AHAM7HE £[US
o StF 209 A 0|8 7X O[HIE X2
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https://abit.ly/ab180-luft

Luft = X|S &= O|0] E

o FMHASL AAE =4

e Retention, Funnel £2| H0|E 32|

Start Event Installs (App) Cohorts 1/1

performed Add To Cart (App) / mol
during last 7 days

Return Event Any Event (App) Mea

ent Option General
Funnel Report
GroupBy Channel +Add or didn't perform Order Complete
during last 7 days

Filt +Add No filters appliec
1 Install (App) 2 %7t (App) 3 AHEAHHOIX| X3 (App) 4 0 22 (App) fiter e

> Channel Total Installs | Day 0 Day1 Day 2 § Day 3 Day 4
100% 34.43% 28.55% 26.13% 24.83%
> unattributed
119,646 41,190 34,155 31,264 29,710
N cooulaAdwOMS 100% 39.18% 35.25% 32.36% 30.99%
i 8,730 3,420 3,077 2,825 2,705
R 100% 40.26% 36.31% 35.38% 33.86%
> tradingworks
4,282 1,724 1,555 1,515 1,450
> caul 100% 31.37% 28.09% 25.82% 24.79%
! i 3,880 1,217 1,090 1,002 962
5 100% 41.75% 35.65% 35.02% 32.4%
> aopicr
£ A €. s A A E M e A L S e I
— — — —
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|5t OLAP RAZ2E

Sum, Average, Median, Unique user count, Event =A| 1124, ...

IS &0l ISR S

o Ei|x HR=ZE 27t L= A0|2t 7|t 5
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o 0Of: st F0 32| 0|t FLOHSt 7 X2 671E retention, funnel, trend

Users who R
Purchased v => Retention

morethan 3 times
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Luft {3 2E XI§}

Ol 22 H|0|E{! o CHYSHA!

o X2l UlOIH JI2t &It
o 1802 -> 11 (20234 2Q)
o X2 O|YE == S3It (AHE JIZT)
o OF 3621 (2022 3Q)
o 2509 (20234 1Q)
o OF 672 (2023 3Q)
o IRNA 2EZ(H2 CIAYA) =D}

o IHE, #cl Bt HEZRH, .. (~2023F 4Q)

o Olcd dot= 2= H=S
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1} pprof

o DERIAUZ
h, B22) AS

O =
il&*ék% E.’F_ 7] 2l5H 2

D=3
o Bz
e pprof
<>EEM%%HNH§Eﬂ&L|
o Go = 0| pprof 7 A0 =ZF0{| M
o 23| 20| HE ezt
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net/http/pprof package

go standard library

o http AMHZ AtEs6H pprof HEIY =1 EE H|0|EHE XlS
o 2=2 02 M 7tX[7} &
o profile: CPU profile
o heap: K22 profile
o frace
m AAE EE= 020 Ml
A

m goroutine El, &4 AH™EH  heap AFHEEH, block profile, ...
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net/http/pprof package

profile =H| 2t=!

package main

import (
"fmt"
[_ ”net/http/pprof”]

)

func main() {
http.ListenAndServe("localhost:6060", nil)
}
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/debug/pprof/

Set debug=1 as a query parameter to export in legacy text format

Types of profiles available:
Count Profile

W © © W hh © O W

0

allocs e http://localhost:6060/debug/pprof/

block

cntio o AFRIISSHJ|ST ZICH MBS HOE
goroutine

heap

mutex

profile

threadcreate

trace

full goroutine stack dump

Profile Descriptions:

allocs: A sampling of all past memory allocations

block: Stack traces that led to blocking on synchronization primitives

cmdline: The command line invocation of the current program

goroutine: Stack traces of all current goroutines. Use debug=2 as a query parameter to export in the same format as an unrecovered panic.

heap: A sampling of memory allocations of live objects. You can specify the gc GET parameter to run GC before taking the heap sample.

mutex: Stack traces of holders of contended mutexes

profile: CPU profile. You can specify the duration in the seconds GET parameter. After you get the profile file, use the go tool pprof command to investigate the profile.
threadcreate: ~ Stack traces that led to the creation of new OS threads

trace: A trace of execution of the current program. You can specify the duration in the seconds GET parameter. After you get the trace file, use the go tool trace command

to investigate the trace.



go tool pprof

e go tool pprof BHH = H|0|E 24
o go tool pprof
http://localhost:6060/debug/pprof/profile

e htip flag E F76tH ZA4E UI 7t A=A E

o go tool pprof -http=localhost:8080
http://localhost:6060/debug/pprof/profile

GopherCon Korea 2023 Golang Korea



pprof [VviEw -] savpLe - REFINE -~ CONFIG - DOWNLOAD Q. Search regexp ufeny
Top
Geaph H M XE= =2 2 A O] I
o =AME UI AZSIH M2 & & U= Graph view
Flame Graph
H e
—l
wmecaon e | @ O] 2|0| = Top, Flame Graph, Peek, Source, Disassemble X|S
Peek ¢
Source & ziegel
distquery combiner ‘ x
Disassemble CGroupBySiage (*mcmmbblcl..‘» ( AggregateCursor)
10,685 | "meeepnigsmene 0.09 ?(;!877%) Next
U I8 (0.85%) b LR of 13.73s (11.74%) 5s (4 28%)
of 52.48s (44.89%)
0.12s 10.05s .l '7.55 3.59s 32.78s 3.94s
(inline)
< \
: filters
biner) tionk o i *AndFil segel
(*retentionReducer) (,w,‘,?,c,) (*RowAggregator) ( ilter) (*deltaColumnDecoder)
Transform 024“:31;1%) 0.77s  287s  090s 0.6ls 0.18s Evaluate Evaluate GetInt64Value
24s 9 435 (0.37%
1215 0.03%) Jasonm L) 3.98s (3.40%) of 394 (3.37%)
(8} - E n
b 0f 3.9 G07%) | | of 32,785 (28.04%)
zicgc‘lc
(*AggregateCursor)
’s 0.93s 591s 0.14s 0.83s  0.36s 0.79s = 0.87s 1.76s Pug%%g%&c:‘;suk 1.46s 5.37s 1.77s ' 191s \ 19.64s 351s
of 1,755 (1.50%) \
_ e runtime ; filters filters filters ziegel
me (‘Pu(;:'Sil:Lam) mapaccess2_faststr mapaccess1_faststr ma al;l;?tl,;n?aststr (*NotEqualToFilter) (*EqualToFilter) (*ExistsFilter) (*deltaColumnDecoder)
3‘:‘;0%) Write P = = passign_ 0.17s Evaluate Evaluate Evaluate ReadRows
(x| | 0202%) i b 2.56s (2.19%) et 0.86s (0.74%) 0.80s (0.68%) 1.08s (0.92%) 0.70s (0.6%)
of 6.055 (5.17%) of 1.41s (1.21%) of 4.49s (3.84%) ] il of 6.83s (5.84%) of 1.91s (1.63%) of 19.64s (16.80%) of 3.51s (3.00%)
\
filters
(*InF?lter) ‘
0.18s 0.14s (iln.lsizf:) 0.17s 342s 0.32s 0.14s 5.56s ﬂﬁ& 117.48s 2.19s
0.51s (0.44%)

€ 1 Q2 71 S0\



pprof

VIEW SAMPLE ~ J REFINE

alloc_objects
alloc_space

inuse_objects

CONFIG

DOWNLOAD Q_ Search regexp

e Sample H| 7= Sofl 24 i HE 7=
o CPU

inuse_space
m samples: T A|ZH S SEE ME
m cpu: CPU A|Zt 24t 2
o Memory
m alloc_* &3= HE22| HK
m inuse_* X AHES M2 e
'142.53MB 38 ey OMB 7MB
distquery |
(*scanGroupByCombiner) b (*GroupBySage) \J
Reduce newMemtable]...] “ansffl?ﬁscan 2088 4MB
108.53MB (19.80%) 0B OSION | pBazxn
of 142.53MB (26.01%) :
94.03MB |12.50MB \ 0.50MB 36.52MB 7 5MB [avB
¥ r, e
208 ot 488.648 23.50MB 10.50MB | 226w 168 28 2MB | CMaiacebedmence)

(inline) 3MB (0.55%)

R R T A 2 B

luft inuse_space

5MB «/
(inline) ’

query
NewEventSequenceAggregationStateGrou)
2MB (0.36%)
of SMRB (0 91%)



go tool frace

o trace 2| 22 HA 22 E Bt11 go tool trace £ A
o curl -o trace.log
http://localhost:7400/debug/pprof/trace?seconds=10
o go tool trace trace.log
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cmd/trace: the Go trace event viewer

This web server provides various visualizations of an event log gathered during the execution of a Go

progra Ll o4 aaa dlo o o o d o o e oo oo ol oo

]Tmce £ [|ol I 0| X|

- g T -

Even

Large traces are split into multiple sections of equal data size (not duration) to avoid overwhelming the
visualizer.

« |View trace (0s-4.855400349s)
« |View trace (4.855401661s-6.566572009s)
* |View trace (6.566573001s-20.000942992s)

e View trace: A|Zt3L=El A AIE H|0|E &l

This view displays a timeline for each of the GOMAXPROCS logical processors, showing which goroutine (if
any) was running on that logical processor at each moment. Each goroutine has an identifying number (e.g.
G123), main function, and color. A colored bar represents an uninterrupted span of execution. Execution of a
goroutine may migrate from one logical processor to another, causing a single colored bar to be horizontally
continuous but vertically displaced.

Clicking on a span reveals information about it, such as its duration, its causal predecessors and successors,
and the stack trace at the final moment when it yielded the logical processor, for example because it made a
system call or tried to acquire a mutex. Directly underneath each bar, a smaller bar or more commonly a fine
vertical line indicates an event occurring during its execution. Some of these are related to garbage
collection; most indicate that a goroutine yielded its logical processor but then immediately resumed
execution on the same logical processor. Clicking on the event displays the stack trace at the moment it
occurred.

The causal relationships between spans of goroutine execution can be displayed by clicking the Flow Events
button at the top.

At the top ("STATS"), there are three additional timelines that display statistical information. "Goroutines" is a
time series of the count of existing goroutines; clicking on it displays their breakdown by state at that
moment: running, runnable, or waiting. "Heap" is a time series of the amount of heap memory allocated (in

nnnnnn X Yoniwad I2kn aasmssannm Y Bl el Vi sy min: Rendsd: sedh - viilataomles Blham: e PPN meramla szatll bnaasrmm: 1 Phiiss s adall o blisssasanm bhlaa: e et b



Above the event trace for the first logical processor are traces for various runtime-internal events. The "GC"
bar shows when the garbage collector is running, and in which stage. Garbage collection may temporarily
affect all the logical processors and the other metrics. The "Network", "Timers", and "Syscalls" traces
indicate events in the runtime that cause goroutines to wake up.

The visualization allows you to navigate events at scales ranging from several seconds to a handful of
nanoseconds. Consult the documentation for the Chromium Trace Event Profiling_Tool for help navigating the
view.

| Goroutine analysis

This view displays information about each set of g that shares the same main

a main function shows links to the four types of blocking profile appliedto g Gorouﬁne _|$|_A-|

goroutines. It also shows a table of specific goroutine instances, with various eX ; = 1

to the event timeline for each one. The timeline displays only the selected goroutine4n o [ o |:§|. 1 S| al
interacts with via block/unblock events. (The timeline is goroutine-oriented rathegAhan |- L dor prOfI Ie o E I-” o
oriented.)

Profiles

Each link below displays a global profile in zoomable graph form as
addition there is a link to download the profile for offline analysis
causes of delay that prevent a goroutine from running on a logi
network, for a synchronization operation on a mutex or chan
to become available.

duced by pprof's "web" command. In
h pprof. All four profiles represent

| processor: because it was waiting for the
[, for a system call, or for a logical processor

« Network blocking profile (£4)

« Synchronization blocking profile (£3)
« Syscall blocking_profile (£2)

« Scheduler latency profile (£4)

User-defined tasks and regions
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HE At S S¢et 2 X2t B
] V4

e Exists filter 7H-M

o HEZ|ALZZ 7H

e gRPC stream =0|7|
e Global lock XN| A
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Exists filter 7H4

N = Al ///

1. CPU profile 2| Flame Graph 0|A EZIE Ol
2. Source view A 7HM T EF
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pprof ViEw - SAMPLE - REFINE - CONFIG -~ DOWNLOAD  Q Search regexp luft cpu

root root
executor.( . startTe
execiior(| CPU profile 2| Flame Graph Run
Irmr.transf aTali¥ Apply
distquery.(*ScanStage).Transform Transf
distquery.(*ScanStage).aggregate aggre
ziegel.(*AggregateCursor).Next Next
filters.(*AndFilter).Evaluate Evalug
filters.(*AndFilter).Evaluate Evaluz
filters.(*ExistsFilter).Evaluate Evalug
ziegel.(*rleDictColumnDecoder).GetValue Getva
AN 13.3% | 15.58s

runtime.convTstring | N 7—

runtinfesmallocgc gew

runtime.heapBitsSetType / nextFreeFast memclrNoHe: deductAs: gcmarkne getMCa nextFre  wbE

runtime.writeHeapBits.fl writ gcAss setMar refill sy
syster ;:- Fn(
funct NI Wbt
gcAss T |
gcDra |

scanc

o run’rime.coansTring st71 MA| CPU A|ZHe] 13.3% S ] I
A EH

PO

SEA
o ExistsFilter.Evalute

o rleDictColumnDecoder.GetValue



github.com/ab180/cohort-engine/pkg/ziegel.(*rleDictColumnDecoder).GetValue

/app/pkg/ziegel/rle_dict_column.go

Total: 440ms 17.48s (flat, cum) 14.95%

CPU profile 2| source view

250ms 250ms

Repeat, error) {

190ms 17.23s

runtime.convTstring
/usr/local/go/src/runtimef/iface.go

Total: 490ms 15.58s
120ms 120ms
40ms 40ms
170ms 14.97s
110ms 400ms
50ms 50ms

(flat,

func (d *rleDictColumnDecoder) GetValue(eid EventID) f(interface({
return d.GetStringValue(eid)

5t

e GetStringValue &
o GetfValue gt Bt=t interface{}

£

func convTstring(val string) (x unsafe.Pointer) {
if val == "" {

x = mallocgc(unsafe.Sizeof(val), stringType, true)

*(*string)(x) = val

return




github.com/ab180/cohort-engine/pkg/ziegel.(*rleDictColumnDecoder).GetValue
/app/pkg/ziegel/rle_dict_column.go

Total: 440ms 17.48s

CPU profile

(flat, cum) 14.95%

9| source view

250ms

250ms func (d *rleDictColumnDecoder) GetValue(eid EventID) (interface{}, Repeat, error) {
190ms 17.23s return d.GetStringValue(eid)
M ° = = @) — =
e runtime.convTstring & Soll 2 A& S HE

o =ZEX° N2 ¢
runtime.convTstring

NS
/usr/local/go/src/runtime/iface.go ¢ Ol |- < 0“ A—I

—

== CPU AlZt AIE

P—
Total: 490ms 15.58s (flat, cum)l13.33%|47
S
120ms 120ms convTstring(val string) (x unsafe.Ppinter) {
40ms 40ms if val == "" {

170ms x = mallocgc(unsafe.Sizeof(val), stringType, true)
110ms 400ms *(*string) (x) = val
50ms 50ms

return



Exists filter 7H4

&

o F| H= AN filter = & 3t
o Ji=5t B Exists filter £ NotEqualTo filter = 2 &
o NotEqualTo filter = Bt R HSII ZH US
o 1 &= string to interface{} H&0| 2oL Al H 2
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CPU profile Flame Graph(before)

ziegel.(*AggregateCursor).Next

44.9%

52.48s

filters. (*AndFuIter) Evaluate GetInt64Value Evaluate  popAggr reset mag
A Evaluate Evaluate ReadRows Evaluate ma; Rese |
fvaluate.  Init.funch funcé  decodeCt e Evalia | ne
etValue efs funct — GetStringValue | GetS Readin fincs ‘me
Funtime. convTstring GetString | ReadRows G¢  Re: Safelyf et
runtime.mallocgc RezlGe decode I |
heapBitsSetType  nextFre¢ me: Il B Rea
flush imill ‘Safe |
CPU profile Flame Graph(after) y
28.5% | 31.98s
ziegel.(*AggregateCursor).Next
filters (*AndF"ter) Evaluate Evaluate GetInt64Value  popAggregatel resetAggreme | | 1|
filters.(*AndFilter).Evaluate Evaluate Evaluate Evaluate ReadRows mapitema; ResetAnc | 1
Evaluate Evaluate Init.func5 funcé Evaluate decodeCurrSeek || newot
Init.func5 - func3 GetStringValue  GetString funcs Readint T [malio
GetStringValue i ReadRows [Readi  Getstri SafelyR |
ReadRo\ GetV decodeC dec Gel
e i
° O FHel SsH 55 22% JH&(13.5s -> 10.58)
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HI 22| ArEZF 7h

AT Al
1. CPU 2 BI2¢2] profile 2 Flame Graph 0l Al

2. 022l profile 2 source view Ul A JH & CHAL
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pprof

VIEW SAMPLE

REFINE - CONFIG -~ DOWNLOAD  Q_ Search regexp

100% 79.78s

luft cpu

root

executor.( . gcBgMarkWorker mcz
executor. (] C P U p r0f| |e 9_' F I(] me G rd ph systepgtac handieStpar
Irmr.transf — fu proces sct

distquery.(*ScanStage).Transform

Transft Trai

distquery.(*ScanStage).scan aggregate transfo
ziegel.(*ScanCursor).Next ] Next
ziegel.GetUUIDANndScanResult runtime.makeslice Evaluate ~ [Evaluate i
|ziegel. GetScanResult sync.(*Pool).Get | runtime.malljcge Evaluate EBvauw |  [Evaluate 1]
| sync.(*Pool).Get getSlow Wunc3 nextFree dedudgheapBgen.  Evaluate  [Ea | = EvaluEvalu
(*Pool).getSlow~_func4 popTail newQbject  refill gcAssis @%—_ |l ! @' P |
Tai| i Mool mallom cacheSpar systems funcs funcs e

e CPU

func1
gcAssis!

heapBits

flush

Getll Get!

Rea Re:

See

gcDrain

profile Al F &==Jt Sol)| HAZ2

INE=

N O
o TT

ntime.gcDrain

func1

scanobject markroot

B

grey finc func1
scanstat

gentrac

func?

scan

o GetUUIDANndScanResult, sync.(*Pool).Get, runtime.makeslice S

o ziegel.(*ScanCursor).Next Hl Al S =
o 22| &S Bruhol 28 &t

o HE

clJt pool Ol & BHEHEX = ALE =8

errorlL

iy




pprof

VIEW SAMPLE REFINE CONFIG DOWNLOAD Q_ Search regexp

luft alloc_space

91.4% 78.57GB (64.16GB self)

root

executor.(

executor(| Heap proflle °| Flame Graph

Irmr.transfi

distquery.(*ScanStage). Transform

distquery.(*ScanStage).scan

91.4% |78.57GB

ziegel.(*ScanCursor).Next

o U222 profile AL &= Z2UE &0l &
o H2219 91.4% J} CPU Z 2T} 2| & 20
ziegel.(*ScanCursor).Next Ol A &%

ziegel 0| tst O XtAlet LH =2 abit.ly/ziegel

ziegel.GetUUIDANndScanResult

GetScanResult Get
sync.(*Pool).Get func3
ziegel.glob..func4


https://abit.ly/ziegel

pprOf VIEW SAMPLE REFINE CONFIG DOWNLOAD Q_ Search regexp luft alloc_space

github.com/ab180/cohort-engine/pkg/ziegel.(*ScanCursor).Next
/app/pkg/piasalossa—ouaacan

Heap profile 2| source view

Total:

14.41GB c.current = GetUUIDAndScanResult()

\

o HEZIS|HEEO| EX BEENAM ST
o Pool A LEANE =2=:14.41GB
o slice =tk 64.10GB

Pl

64.10GB 64.10GB c.current.ScanResult.Columnss = make([ ]TypeSlice, len(c.columnsToRead))

github.com/ab180/cohort-engine/pkg/ziegel.(*ScanCursor).Next

/app/pkg/ziegel/scan_cursor.go



HI 22| ArEZF 7hd

ziegel.(*ScanCursor).Next Sf 7H{M

o SUHMOHELE SELE ST =HI ~H
o Next ZutE CHE goroutine 0lAM AFESHY| |lsl SAlst= 22 XA
o Cursor 7K LHE 0| M XHAIESHE buffer X| A

o MEZ| HizalZS AFZ2AVF MAUX| = disko 2 C|XH2] 7HM
o Luft &l B2 Lt= goroutine O|L} Z2|&H|= H|0|HE EWH= 7t
CHE=Z0[7| IH=0 0] HE0| =2|0|stH S&MS
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HI 22| ArEZF 7h

ziegel.(*ScanCursor).Next & == J{ &

1 for cur.Next() A

2 - temp := cur.Current()

3 + data := cur.Current() // OX| LHEO|AM HINZ AFESHA| Gi=
4

5 - data := getDataFromPool() //HZZ| &2 &2 XA

6 - copy(data, temp) /] =22t 22| ZAFAMA

/

8 sendToNext(data)

9 }

//%on Korea 2023



_| CPU profile Flame Graph(before)

100% 79.78s

root

executor.(*Executor).startTask gcBgMarkWorker mce
executor.(*TaskExecutor).Run sysierggtac handleStpar
Irmr.transformerTransformation.Apply fun proces _ sct

distquery.(*ScanStage).Transform

Transft Tral

distquery.(*ScanStage).scan aggregate transfo
ziegel.(*ScanCursor).Next | Next Add
ziegel.GetUUIDAndScanResult |runtime.makeslice [Evaluate | Evaluate "~ Add
ziegel.GetScanResult ync.(*Pool).Get | runtime.mallocgc Evaluate  Baw | [Evaluate_ [
getSlow func3 nextFree deductA heapBgen.  Evaluate Eva B Evaluz Evalu
popTail newobject refill geAssis' Evalua Evalu | | func  fun

rydtime.gcDrain funct

scanobject markroot 1.1

scanstar 1.1

gentrac func1

funct _Node

scan’ PushC

grey finc func1 errorL.—

—{ CPU profile Fl

e Graph(after)

100% 24.22s /

root /
executor.(*Executor).startTask \ / gcBg2  fun I
executor.(*TaskExecutor).Run N / syste hand upt

Irmr.transformerTransformation.Apply

\

/

funcz proc. Inft

distquery.(*ScanStage).Transform

TransTran Tran geDri _Nc Ilst

distquery.(*ScanStage).scan

distquery.(*ScanStagé).aggregate

transi Ma scan func

ziegel.(*ScanCursor).Next

filters.(*AndFilter).Evaluate

filters.(*OrFilter).Evaluate

ziegel.(*AggregateCursor).Next
GetU Cont Ran_ O_p N filters.(*AndFilter).Evaluate
Evaluate load ﬁliets,(AndFllter) Evaluate

GetUlcRansE; Ge  Open

jl‘Ne

Open

loadh

func

o HE
o Zl}:
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gRPC stream = 0] )|

IPSPSEPNE=:

L O /" =2

1. CPU HEZ E=MES AL M S-S
d. Ol EEH 7"E_|,_ |:|—|— Ct)l-l)\%
b. FEoUﬂ 22 E|= 22 S

2. Trace 24= Eoff E2IE =0l

o
A=

oHoO

HA O

3. Synchronization blocking profile 2| Flame Graph 0| A JHMIj& EH

GopherCon Korea 2023



gRPC stream =0/

S Al ZAtol= AlZt

gotraceui
o 2= go trace frontend
e go tool trace 0 H|al
o ATHOZ =
o B BN 24T 2 s I|200] A

e https://qgithub.com/dominikh/gotraceui
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https://github.com/dominikh/gotraceui

File Display Analyze
E RIS VNG 1ot Rl

-2s

10,895,215,285 bytes

1 P | R3]
+1s +4s

I tpraa
-1s 10,006,590 ns

gotraceui

+75 +8s +9s +10s +11s +12s +13s +14s +15s

A E O & processor 164 AIE(Good)
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