Ecnn Bbl BUAUTE YTO-TO HEOObIYHOE, MPOCTO coobLLMTE MHe.

NHCTPYKUMA ONA JIMHTUHIa
Go nporpamMmm

JINHTUHI 3TO NpoLecc obHapy>XeHNA 1 ONBELLEHNS Pa3/IMYHbIX WabIOHOB HallAEHHbIX B Koae, C
Lenbto YNyYLEHUs COCTOSIHUS, U OT/IaBAMBaHUS 6aroB Ha paHHUX CTaAuUsX pa3paboTku. ITo
06bI4YHO NosIe3HO Npu paboTe B KOMaHe, Tak Kak MOMOraeT AefnaTb BeCb KOA OANHAKOBbLIM He
3aBUCMMO OT TOr0 KTO MMEHHO NULWeT, YOupaTb U3JNLLIHION CJ0XKHOCTb, U AenaTb KoA Jierye B
obcnyxmBaHun. B 3Tol cTaTbe, A pacCKaXky CO BCEX CTOPOH O HAaCTPOMKe JIMHTUHra ass Go

nporpam, n noroBopmM O nydLnx crnocobax BBeAEHUSA NX B 3KCrlyaTauunio.

JINHTUHI KOAa OAWH U3 CaMblX MNPOCTbIX BELLEen, KOTopble Bbl MOXKeTe AenaTbh 4Tobbl ybeamTbcs B
cofep>XaHUN KOLOBbIX MPaKTUK B MpoekTe. GO y)xe 3ax0Aun Aasblie APYrnX A3blKOB
NPOrpaMMMUPOBAHNS UCMONb3YS gofmt , UHCTPYMEHT pOpMaTMPOBAHUA KOTOPbIE NPOBEPSIET, YTO
BECb KOJ g0 BbIrMAAUT OANHAKOBO, HO NMpaBAa paboTaeT TO/IbKO C TEM, Kak KOJ BbIrNsgunT.
NHCTPYMEHT vet QO f3blKa TaK »XX& MOXXET MoMOYb C onpefeneHneM CTPAHHbIX KOHCTPYKLWNA,
KOTOpble MOryT 6bITb MOMMaHbl KOMMUAATOPOM, HO OH OTJ1IaB/IMBAET TOJIbKO OrpaHUYEHHOoe

KOJZIn4eCTBO NoTeHUMaNbHbIX r|po6neM.

3anayva pa3paboTkuy 6osiee BCECTOPHHUX JIMHTUHI MHCTPYMEHTOB Oblfla OCTaBJIEHA Ha LUMPOKYIO
06L1EeCTBEHHOCTb, 1 0OLLECTBO y>Xe NMPUHECSIO FOpPY JINHTEPOB, KaXKAbli A5 CBOEN Liesn.

N3BeTCHble NpuMepbl BKOYaloT B cebs:

unused - NMpoBpka GO Koga Ha HENCNOJIb3yeMble KOHCTaTHbI, MepeMeHHble, (YHKLUN 1

TWUMbI.

goconst - HaxoxxaeHne NoBTOPSIOLWNXCS CTPOK, KOTOPbIE MOTYT BbITb 3aMEHEHbI
KOHCTaHTOMN.

gocyclo - BblyncneHmsa n npoBepku LUKANYHON CIIOXKHOCTU (PYHKLUA.

errcheck - O6bHapy>xeHune HenpoBepseMbixX OWNOOK B Nmporpamme Ha Go



Mpobnema B HanM4Ynm Takoro 6onbwro Habopa oTAENbHbLIX MHCTPYMEHTOB, B TOM, 4TO BaM HY>XHO
KadaTb Ka)KAyl Mo OTAENbHOCTY U yNpaBnaTb UX Bepcusamun. B nobaBok, 3anyCcK KaXKaom U3 HUX
rno oyepenn MoxXeT bbITb 04eHb MegnieHHO. golangci-lint cbopLUmMK, KOTOPbLIV 3anyCcKaeT JIMHTEPL! B
napanenu, nepencnonblyeT GO K3LW, U XPaHUT pe3ynbTaT aHaAn3a Ass Toro, 4Tobbl yayylwnTb
NPOV3BOANTENLHOCTb NapanesibHOro 3anycka, ABASeTsS OAHUM U3 NpeanoyYnTaemMbiM CNOocobom

ANA HAaCTPOMKK nuHTepa B Go npoekTe.

MpoekT golang-lint 6bln pa3paboTaH Ana cbopa n 3anycka HECKONbKUX OTAE/bHbIX JIMHTEPOB B

napanenun, ons ynobcreao n nponssoanTensHocTU. Koraa Bbl CTaBUTE NMporpaMMy, Bbl NoJlyHaeTe
nopsaaka 48 NMHTEPOB BKJIOYMTENIbHO(BO BpeMs HanncaHus), U Bbl MOXKeTe NPOAO/KUT BbibMpaThb
KakKol 13 HUX Ba>KHblI AJ1 Ballero npoekTa. KpomMe Toro BO BPEMS UX JIOKAJIbHOro 3arycka, ecTb

BO3MO>XXHOCTb HAaCTpPOUX NX B KavyeCTBe Llara Cl.

YcTaHoBKa golang-lint

KoMaHa HMXe NCMOoSb3yeTcs A9 YCTAaoBKM golang-lint JIOKaJibHO Ha NtloOy0 onepaLnoHHYto

cucTemy.
$ go install github.com/golangci/golangci-lint/cmd/golangci-lint@latest
lMocne yCcTaHOBKW, Bbl 4OJ/KHbI MPOBEPUTL BEPCUIO NaKeTa:
$ golangci-lint version
golangci-lint has version v1.40.1 built from (unknown, mod sum:
"h1l:pBrCqt9BgI9LfGCTKRTSe1lDfMjR6BKOPERPaXJYXA6Q=") on (unknown)

Bbl MOXKeTe TaK Xe MoCMOTPEeTb BCe AOCTYIMHbIE INHTEP CrieayloLllen KoMaHaoMn:

$ golangci-lint help linters


https://golangci-lint.run/
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Ecnn Bbl 3anyCTuAN BKJOYEHHbIE JIMHTEPbI B KOPHE MpoeKTa, Bbl MOXeTe YBULAETb ownbkn.

Kaxxpas npobnemMa conoepxuT B cebe onmcaHme Toro, 4To0 UMEHHO HY>XHO UCNPaBUTb, N COAEPXKUT

KpaTKoe onucaHume npobnemsl, a Tak e ana u CTpoky ¢ npobriemon.

$ golangci-lint run # equivalent of golangci-lint run ./...
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Bbl Mo)xeTe BblibpaTb, Kakyto narnky n gaisibl Heo6oxoANMO NpoaHaNM3MPOBaThL YKa3as B

KOMaHOE:

$ golangci-lint run dirl dir2 dir3/main.go

HacTpownka golangci-lint

GolangCl-Lint pa3paboTaH 6bITb TMOKNM HACKOJIbKO 3TO BO3MOXXHO, AJ18 pa3andHoro Habopa
cny4vaeB. HacTponka golang-lint MOXXeT ynpaBAsATbCA Yepe3 NnapaMeTpbl KOMMaHAHOW CTPOKN
nnu pann HaCTPOMKU, TaK XXe MMeeT NpenMyLLCTBa CTAapPoro Hag HOBbIM €C/IN OAVH NapaMeTp
3ajaeTCs HECKOJIbKO pa3. BoT npuMep KOTopbI NCNOSIb3YeT NnapamMeTpbl KOMaHAHOW CTPOKN AN
OTKJIIOYEHUNS BCEX JINHTEPOB M YKa3aHNA onpefesieHHbIX JIMHTEPOB, KOTOPbIe AOJ/IKHbI

3anyCcTnTbCA.
$ golangci-lint run --disable-all -E revive -E errcheck -E nilerr -E gosec

Bbl MOXXeTe Tak »e 3anyCTUTb C HACTPOMKaMM Mo-yMO4aHMIO U3 golang-lint . BOT Kak HanTn

VIH(pOpMaLI,I/IIO O OOCTYMHbIX HaCTpOVIKaX.

$ golangci-lint help linters | sed -n '/Linters presets:/,$p'

Linters presets:

bugs: asciicheck, bodyclose, durationcheck, errcheck, errorlint, exhaustive, exportloopref,
gosec, govet, makezero, nilerr, noctx, rowserrcheck, scopelint, sqlclosecheck, staticcheck,
typecheck

comment: godot, godox, misspell

complexity: cyclop, funlen, gocognit, gocyclo, nestif

error: errcheck, errorlint, goerrll3, wrapcheck

format: gci, gofmt, gofumpt, goimports

import: depguard, gci, goimports, gomodguard

metalinter: gocritic, govet, revive, staticcheck

module: depguard, gomoddirectives, gomodguard

performance: bodyclose, maligned, noctx, prealloc

sql: rowserrcheck, sqlclosecheck

style: asciicheck, depguard, dogsled, dupl, exhaustivestruct, forbidigo, forcetypeassert,
gochecknoglobals, gochecknoinits, goconst, gocritic, godot, godox, goerrll3, goheader, golint,

gomnd, gomoddirectives, gomodguard, goprintffuncname, gosimple, ifshort, importas, interfacer,



111, makezero, misspell, nakedret, nlreturn, nolintlint, paralleltest, predeclared,
promlinter, revive, stylecheck, tagliatelle, testpackage, thelper, tparallel, unconvert,
wastedassign, whitespace, wrapcheck, wsl

test: exhaustivestruct, paralleltest, testpackage, tparallel

unused: deadcode, ineffassign, structcheck, unparam, unused, varcheck

Tenepb MOXXHO 3aNyCTUTb HAaCTPONKM MO-yMOJIHAHUIO NepeaaB UX UMEeHa B KJl0Ye --preset WIN -

p:

$ golangci-lint run -p bugs -p error

HacTpolky golang-lint AN NpoeKTa Syylle Npon3BoANTb Yepe3 dann. Takum obpa3om, Bbl
CMOXXeTe HaCTPaBUTb OTAENIbHbIE HACTPOMNKM IMHTEPA, KOTOPbIe HE OOCTYMHbI N3 KOMaHOHON
CTPOKU. Bbl MOXeTe ykasaTb yaml, toml unun json chopmaT hansia HaCTPOUKU, HO 4 PEKOMEH YO

OCTaHOBUTLCA Ha yaml popMaTe, Tak CKa3aHO B 0h AOKYMEHTauuun.

FoBops B 06LLeM, Bbl AO/HKHbBI CO34aTb OTAE/IbHYIO HAaCTPOKY A5 NPOeKTa B KopHe. MporpammMa
aBTOMaTUYeCKN HaNAeT ero B nanke n NONAET Bbille A0 KOPHSA MPOeKTa. DTO 3HAYUT Bbl MOXETE
OOCTUTHYTb r106a1bHON HAaCTPOWKN A5 BCEX MPOEKTOB MoMecTuB aia C HaCTponKaMu B
AOMalUHen AnpeKkTopumn(He coBeTyto). ITOT dann byaeT NCNosb30BaH €Cn JIoKasbHble

HaCTPOMNKM He ByayT HangeHbI.

MpocTon hana HaCTPOMKM AOCTyneH Ha Beb canTe golang-lint CO BCEMU MOAAEPKMBAEMbIMU

onuusaMU, X ONMUCAHNE, U CTaHAAPTHbIE 3HAYEHUSA. Bbl MOXKETE NCMO0JIb30BaTh UX KAaK OCTHETHYIO
TOYKY MPU CO34aHUM CBOEN HACTPOMKN. IMeinTe B BUAY, HTO HEKOTOPbLIE JIMHTEPbI BbIMNOMHSAOT
noxoxxme PYHKLNW, MO3ITOMY HY)KHO BKJIHOYATb IMHTEpPbl 064yMaHHO, 4Tobbl n3bexxaTb

n36bITOYHbIX 3anucen. BoT obulasn HaCTpOIZKa KOTOPYHK MOXHO UCMOJIb30BaTb OJid NMPOeKTa:

.golangci.yml
linters-settings:
errcheck:
check-type-assertions: true
goconst:
min-len: 2
min-occurrences: 3
gocritic:
enabled-tags:

- diagnostic


https://golangci-lint.run/usage/configuration/#config-file
https://golangci-lint.run/usage/linters/
https://golangci-lint.run/usage/linters/
https://github.com/ayoisaiah/f2/blob/master/.golangci.yml

- experimental
- opinionated
- performance
- style
govet:
check-shadowing: true
nolintlint:
require-explanation: true

require-specific: true

linters:
disable-all: true
enable:
- bodyclose
- deadcode
- depguard
- dogsled
- dupl
- errcheck
- exportloopref
- exhaustive
- goconst
- gocritic
- gofmt
- goimports
- gomnd
- gocyclo
- gosec
- gosimple
- govet
- ineffassign
- misspell
- nolintlint
- nakedret
- prealloc
- predeclared
- revive
- staticcheck
- structcheck

- stylecheck



- thelper

- tparallel
- typecheck
- unconvert
- unparam

- varcheck

- whitespace

- wsl

run:

issues-exit-code: 1

PelwleHne owinbok nmnHTeEpa

NHorna HeobxomAMo BbIKIOUYUTL onpeaeneHHble NnpobnemMbl TIMHTEpPa, BO BpeMs paboTbl C KOA4OM.
DTO MOXKHO MoJly4nTb ABYMs cnocobamu: Yepe3 KoMaHAy nolint M Yepe3 NpaBuia UCKIIOYEHNS B

hanne HacTponkn. laBante NOCMOTPMM KaxkKAblh NoAXxon no o4yepean.

KOMaHaa nolint

npeﬂ,ﬂOﬂO)KVlM Y HaC eCTb CJ'Ie)J,yIOLLI,I/IIZ KoA, KOTOprVI BbIBOOUT rlpeBon,cny‘-laVlHoe uesioe 4Yncio B

CTaHOapTHbIN BbIBOL,.

main.go

package main

import (
g"fmt"
0"math/rand"
0"time"

)

func main() {
(Qrand.Seed(time.Now() .UnixNano())

Ofmt.Println(rand.Int())



BbINOJIHMB golang-lint run O/ 3TOro paisia Mbl NOJly4UM cenyLmii Habop oWwmnboK, Tak Kak

BKJIIOHEH gosec JIMHTEP:

$ golangci-lint run -E gosec

main.go:11:14: G404: Use of weak random number generator (math/rand instead of crypto/rand)

(gosec)
Ofmt.Println(rand.Int())
D N

JInHTep noowpsaeT ucrnonbn3BaHne metoda Int U3 crypto-rand B3ameT, U3-3a
KpunTorpapuyeckon 6e30nacHOCTU. HO OH UMeeT 6eCKOMMNPOMUCHO MeHee Apy>xesntobHblin APl n
Me[JIeHHY0 NPON3BOANTENIbHOCTb. EC/in Bac 3To He 6ecnokouT, Bbl MOXeTe NpoCcTo

MPOUrHOPUPOBaTb OWKNbOKY f0B6aBMB KOMaHAY nolint B HY>XHbIN (hali:

func main() {
[Qrand.Seed(time.Now() .UnixNano())
Ofmt.Println(rand.Int()) //nolint
}

CornacHo 0OrOBOPEHHOCTHU, KOMMEHTapuUu pONa MalluHbl HE [OO0JIXHbl copefpXaTb npo6ena. NO3TOMY HYXHO

mcnonb3oBaTtb //nolint BMecTto // nolint.

Mcnonb3oBaHMe nolint NpuBeAeT K TOMY, YTO 3Ta HalaeHHas npobnema byneT
NPOUrHOPUpPoOBaHHAa. Bbl MOXXeTe BbIK/IOYNTL NpobaeMbl onpenesieHHOro JIMMHTEpPa yKa3aB eé ums
B KOMMaH[e. 9TO NO3BOJIUT MPONYCTUTb CTPOKY KOHKPETHOMY JIMHTEPY, HO OCTasibHbIE NponayTCs

no Hewn.

main.go

func main() {

[Qrand.Seed(time.Now() .UnixNano())
Ofmt.Println(rand.Int()) //nolint:gosec
}

Korpga Bbl ucnonb3yeTe nolint KOMaHAy B Ha4dasie halsia, TO OH BbIKJIOYAET IMHTEpP AJ15 BCEro

anna:



main.go
//nolint:govet, errcheck

package main

Bbl MOXXeTe Tak »e OTKI0UYNTbL IMHTep A5 610Ka Koda(Hanpumep yHKLUMKN), UCNOob3ys nolint

KOMaHOY B Ha4Yane 6n0Ka Koaa.

main.go
//nolint

func aFunc() {

Mocne pobaBneHns nolint KOMaHQAbl, pekoMmeHayeM, 4O06aBUTbL KOMMEHTAPUN KOTOPbIN

06 BbACHAAET 3a4eM 3TO HY)KHO. DTOT KOMeMEeHTapuil foJXKeH ObiTb MOMeLLEeH Ha CTPOKY C (hlarom:

main.go
func main() {
(Qrand.Seed(time.Now() .UnixNano())

Ofmt.Println(rand.Int()) //nolint:gosec // for faster performance

}

Bbl MOXeTe YKa3aTb npaBunia OnA BalLe KOMaHAbl OTHOCUTENbHO nolint KOMMEHTNPOBaHNA
BKJIIOYMB nolintlint JIMHTED. OH MOXXeT onoBewATb FIpO6J'IeMbI OTHOCUTEJIbHO ﬂpO6ﬂ€M nolint

6e3 yka3zaHus onpefeneHHbIX OTKII0YEHHbIX IMHTEePOB, unn 6e3 TpeboBaHUA KOMMEHTapUs.

$ golangci-lint run
main.go:11:26: directive "//nolint’ should mention specific linter such as " //nolint:my-
linter® (nolintlint)

Ofmt.Println(rand.Int()) //nolint
D VaN

[lpaBMNa NCKJ4YeHNS

MpaBuia NckaYeHNs MoryT ObiTb YKa3aHbl haiisie HacTpoek ans 6onee AeTasbHOMrO KOHTPOS,

Kakme hannbl OSTKHbI ObITb 3a/IMHTEHbI, 1 0 Kakon npobneme Hy>XKHO coobwaTb. s npumepa,



Bbl MOXXeTe BbIKJIIOYNTb ONpeneneHHbIn TMHTEP U3 3anycka hannoB TecToB( test.go ) AN Bbl

MO>XETE BbIKJTOYNTb JINMHTEP OJ1d BCEro rnpoeKTa

.golangci.yml
issues:
exclude-rules:
- path: test\.go # disable some linters on test files
linters:
- gocyclo
- gosec

- dupl

# Exclude some gosec messages project-wide
- linters:
- gosec

text: "weak cryptographic primitive"

NHTerpauwnsa B
CYLLEeCTBYLNNA NMPOEKT

Mpwn pobaBneHnn golangcli-lint B CyLECTBYIOLLNA NPOEKT, Bbl MOXKETE NOAY4YUTb BonbLloe
KOIM4yecTBO npobaemMm n moxeT BbITb TPYAHO NCAPaBUTb BCE UX 0AHOBPEMEHHO. OAHaKo, 3TO He
3HAYUT, YTO Bbl AOJIXKHbI BPOCUTE nAe NMHTUHIra 414 Ballero npoekTa no 3ton npuynHe. When
adding golangci-lint to an existing project, you may get a lot of issues and it may be difficult to fix
all of them at once. However, that doesn’t mean that you should abandon the idea of linting your
project for this reason. There is a new-from-rev setting that allows you to show only new issues
created after a specific git revision which makes it easy to lint new code only until adequate time
can be budgeted to fix older issues. Once you find the revision you want to start linting from (with

git log), you can specify it in your configuration file as follows:

.golangci.yml
issues:
# Show only new issues created after git revision: 02270a6

new-from-rev: 02270a6



Integrating golangci-lint in
your editor

GolangClI-Lint supports integrations with several editors in order to get quick feedback. In Visual
Studio Code, all you need to do is install the Go extension, and add the following lines to your

settings.json file:

settings.json

{
"go.lintTool":"golangci-lint",
"go.lintFlags": [
"--fast"
]
}

Edit Selection View Go Run Terminal Help main.go - random [WSL: Ubuntu-20.04] - Visual Studio Code
EXF

~ OPEM EDITORS

105

“ RANDOM [WSL: UBUNTU-20.04] A func rand.Int() i

Int returns a non-negative pseudo-random int from the default Source.

GUBLY: Use of weak random number generator (math/rand instead
e main() { of crypte/rand) (gosec) go-golangci |

rand.Seed(ti Me quick wvailable

fmt.Println(rand.Int())

> OUTLINE
> TIMELINE
> WSL: Ubuntu-2004  }? masterr @ ®0A4 Go116¢ ‘D5 hrs48mins Ln13,Col 1 TabSize:t4 UTF-8 LF Go A\ Analysis Tools Missing & 1]

Vim users can integrate golangci-lint with a variety of plugins including vim-go, ALE, and Syntastic.
You can also integrate it with coc.nvim, vim-Isp, or nvim.lspconfig with help of golangci-lint-
langserver. Here’s how | integrated golangci-lint in my editor with coc.nvim. First, install the

language server:


https://notepad.gasick.ru/uploads/images/gallery/2022-04/image-1650100380532.png

$ go install github.com/nametake/golangci-lint-langserver@latest

Next, open the coc.nvim config file with :CocConfig, and add the following lines:

coc-settings.json

{
"languageserver": {
"golangci-lint-languageserver": {
"command": "golangci-lint-langserver",
"filetypes": ["go"],
"initializationOptions": {
"command": ["golangci-lint", "run", "--out-format", "json"]
}
}
}
}

Save the config file, then restart coc.nvim with :CocRestart, or open a new instance of Vim. It

should start working as soon as a Go file is open in the editor.
A Ubuntu

mport . (
"fmt"
"mat
"tim

c] [W] GUOU: Use of weak random number generator (math/rand instead of
crypto/rand)

LG W1l | master | main.go unix | utf-8 | go @ 91% [EERENIT

voila

Refer to the golangci-lint docs for more information on how to integrate it with other editors.
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Setting up a pre-commit
hook

Haha, noob!

Doowww that
must've hurt!!

Just this one last
commit and I'm done..

Image source

Running golangci-lint as part of your Git pre-commit hooks is a great way to ensure that all Go
code that is checked into source control is linted properly. If you haven’t set up a pre-commit hook
for your project, here’s how to set one up with pre-commit, a language-agnostic tool for managing

Git hook scripts.

Install the pre-commit package manager by following the instructions on this page, then create a

.pre-commit-config.yaml file in the root of your project, and populate it with the following contents:

.pre-commit-config.yaml

repos:

- repo: https://github.com/tekwizely/pre-commit-golang
rev: v0.8.3 # change this to the latest version
hooks:

- id: golangci-lint

This configuration file extends the pre-commit-golang repository which supports various hooks for

Go projects. The golangci-lint hook targets staged files only, which is handy for when introducing
golangci-lint
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to an existing project so that you don’t get overwhelmed with so many linting issues at once. Once
you’'ve saved the file, run pre-commit install to set up the git hook scripts in the current

repository.

$ pre-commit install

pre-commit installed at .git/hooks/pre-commit

On subsequent commits, the specified hooks will run on all staged .go files and halt the committing
process if errors are discovered. You'll need to fix all the linting issues before you’ll be allowed to
commit. You can also use the pre-commit run command if you want to test the pre-commit hook

without making a commit.

& Ubuntu : ettings

at Kreig in ~/d, andom (master|el.11)

e LT T ol Bl Gy ey o el et oy e e v SISO < 4 (5 o 0 i 00 6 0 5 e T Failed

main.go:11:14:
fmt.Println(rand.Int())

at Kreig in ~/d, dom (master|el.11)

Continuous Integration (Cl)
workflow

Running your project’s linting rules on each pull request prevents code that is not up to standards
from slipping through into your codebase. This can also be automated by adding golangci-lint to
your Continuous Integration process. If you use GitHub Actions, the official Action should be
preferred over a simple binary installation for performance reasons. After setting it up, you’ll get an

inline display of any reported issues on pull requests.
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+
+ func (cl *ContextLoader) testGithubActions() {
X Check failure on line 310 in pkg/lint/load.go =
GitHub Actions [ golangci-lint
pkag/lint/load.go#L310

func " (*ContextLoader).testGithubActions® is wunused (unused)
+ a:=1

X Check failure on line 311 in pkg/lint/load.go =h
GitHub Actions / golangci-lint
pkg/lint/load.go#L311

ineffectual assignment to "a’ (ineffassign)

+ a=2
+ cl.log.Infof("a is %d", a)
Ea )

During the setup process, ensure to pin the golangci-lint version that is being used so that it yields
consistent results with your local environment. The project is being actively developed, so updates
may deprecate some linters, or report more errors than previously detected for the same source

code.

Conclusion

Linting your programs is a sure fire way to ensure consistent coding practices amongst all
contributors to a project. By adopting the tools and processes discussed in this article, you'll be

well on your way to doing just that.

Thanks for reading, and happy coding!
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