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[1naH 3aHaATUA OTUS

0630p NoSQL

BcTpoeHHble 6a3bl AaHHbIX, Bolt

Key-Value 6a3bl faHHbIX, Redis

[ OKyMeHTHble 6a3bl aHHbIX, MongoDB
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BcTpoeHHble 6a3bl AaHHbIX OT US

Embeded 6a3a - npocTo 6MbMoTeKa, KOTOPY UCNOMb3YET Ball NPOeKT (MUKPOCEPBUC).

Mpumepsbl:

» BerkleyDB

e SQLite

e LevelDB (LSM tree) / RocksDB
« BoltDB (Go)
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BcTpoeHHble 6a3bl AaHHbIX OT US

[nrochbl:
e BbICTpble, HET CETEBbIX 3aMNpoOCOoB
e [lpocToTa MCNonb30BaHUSA U pa3BepTbiBaHUS

MuHycbil:

o OrpaHunyeHue No o6beMy faHHbIX - 1 cepBep

e OrpaHuyeHue no NponsBoguUTeNnbHOCTU - 1 cepBep

o Bpems )u13HWN faHHbIX = BpeMs XU3HU MUKpOCcepBUca

O6nacTb NPUMEHEHUS:

e KelunMpoBaHuMe AaHHbIX

e BpemMeHHOe XpaHeHUue JaHHbIX

e 11 He6ObLUNX CEPBUCOB MOA PYUYHbIM yripaBneHuem
» [ns pacnpepeneHHblx cucTeM (peer-to-peer)
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BoltDB OTUS

BoltDB nossonsieT xpaHUTb napbl kntod/3Hadenn (byte[l), crpynnupoBaHHble no 6akeTam.

MoakntoyeHme BoltDB

import (
"log"

"github.com/boltdb/bolt"
)

func main() {
// Open the my.db data file in your current directory.

// It will be created if it doesn't exist.
db, err := bolt.Open("my.db", 0600, nil)
if err != nil {

log.Fatal(err)

}
defer db.Close()
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BoltDB - TpaH3akuuu OTUS

Bolt noszBonseT 1 - RW TpaH3akyuto n N RO TpaH3akuu.

RW TpaH3akuus:

err := db.Update(func(tx *bolt.Tx) error {

return nil // nil - commit, err - rollback

})

RO TpaH3akuus:
err := db.View(func(tx *bolt.Tx) error {

return nil

})
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BoltDB - PaboTa c 6bakeTamwu OTUS

db.Update(func(tx *bolt.Tx) error {
b, err := tx.CreateBucket ([ ]byte("MyBucket"))
if err != nil {
return fmt.Errorf("create bucket: %s", err)

}

return nil

})

MeTogbl TpaH3aKLUNu:
// mnoiyuyuTh OakeT MO WMEHU
tx.Bucket (name [ ]byte) *bolt.Bucket

// co3gath Oaker
tx.CreateBucket(name [ ]Jbyte) (*bolt.Bucket, error)
tx.CreateBucketIfNotExists(name [ ]byte) (*bolt.Bucket, error)

// ypmamuth Gaker
tx.DeleteBucket(name []) error

// mnepebpaTh Bce OakeThbl
tx.ForEach(fn func(name []byte, b *Bucket) error) error
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BoltDB - PaboTa ¢ knroyamm

YcTaHOBKaA K/kova:

db.Update(func(tx *bolt.Tx) error {
b := tx.Bucket([]byte("MyBucket"))

err := b.Put([]byte("answer"), []lbyte("42"))

return err

})
[MonyyeHune knrova:

var value [ ]byte

db.View(func(tx *bolt.Tx) error {
b := tx.Bucket([]byte("MyBucket"))
value = b.Get ([ ]byte("answer"))
return nil

})

MeToabl Ans paboTbl C KHOYaMu:

b.Get (key [ ]1byte) [ ]1byte

b.Put(key [ ]byte, value []byte) error
b.Delete(key [ ]byte) error

b.ForEach(fn func(k, v []byte) error) error
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BoltDB - CkaHupoBaHue OTUS

db.View(func(tx *bolt.Tx) error {

b := tx.Bucket([]byte("MyBucket"))

c := b.Cursor() // *sgl.Cursor

for k, v := c.First(); k != nil; k, v = c.Next() {
fmt.Printf("key=%s, value=%s\n", k, V)

}

return nil

})
MeToabl Kypcopa:

// TepemeleHMe K TEPBOMY U TMOCJEHEMY KIIIOUy B OakeTre
c.First() (key []lbyte, value [ ]byte)
c.Last() (key []lbyte, value [ ]byte)

// mnepeMelieHre K CIAEAYyIOIIEMY M TNpPeAbIlylIeMy KJrodyam
c.Next() (key []byte, value []byte)
c.Prev() (key []byte, value []byte)
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BoltDB - Range Scan OT US

db.View(func(tx *bolt.Tx) error {
c := tx.Bucket([]byte("Events")).Cursor()

// MMHUMAJIbHOE Y MAKCHUMAJILHOE 3HAUYEHME KJIHOYa
min := []byte("1990-01-01T00:00:002")
max := []byte("2000-01-01T00:00:00Z")

// TpepbIBaTh WTEpAIUI0 HYKHO CAMOCTOSITEJIbHO CPAaBHUBAS KJIHOUU
for k, v := c.Seek(min); k != nil && bytes.Compare(k, max) <= 0; k, v
fmt.Printf("%s: %s\n", k, v)

c.Next() {

}

return nil

})

MeTof, seek Y Kypcopa ULLET KJIKOY key WU CleLYHOWMA 32 HUM, €C/IN key He HanWfeH.

c.Seek(key []1byte) (key []1byte, value [ ]byte)
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TexHU4Yeckmne ocobeHHOCTHU OTUS

e Ncnonb3yetca mmap
e YnpaB/ieHne naMATbIo rnepenoxXxeHo Ha 0S

e [1pu npeBbIeHNn ob6bema BepossiTeH OOM
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Redis OTUS

in-memory

key-value (rich value)

client-server

persistent
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Redis OTUS

[nrocsl:
e CKOpPOCTb N HN3KasA 3ajepxKa
» [lpocToTa MCNonb30BaHUA U pasBepTbiBaHUA

MuHycbil:
e OrpaHuyeHue no o6bvemy - In-Memory
o OT1cyTtcTBMeE Range Scan 1 C/I0XHbIX 3anpocoB

O6nacTb NPUMEHEHUS:

e KelumMpoBaHMe AaHHbIX

» Write-heavy cepBuCbI C MPOCTON MOAENbIO Aa@HHbIX

e BcrnomorartenbHoe xpaHunuuie Ans CYETYNKOB M NPOYEro
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Redis - Moaenb faHHbIX OTUS

OcHoBa Redis - 6onbLuon cnosapb Key-Value.
Ha nto60i Koy MOXHO ycTaHoBUTb TTL.
Value MOXXeT 6bITb C/TOXHbIM TUMOM:

String

Hash

List

Set
SortedSet
HyperLoglLog
Streams
Pub/Sub

https://redis.io/commands
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https://redis.io/commands

Redis - nogkntoueHune OTUS

import "github.com/go-redis/redis"

client := redis.NewClient(&redis.Options{
Addr: "your.redis.server.net:6379",

Password: ’

})

resp, err := client.Ping().Result()
fmt.Println(resp, err)
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Redis - Key/Val OT US

https://redis.io/commands#string

// coXpaHeHue 3HAuYCHUSI
err := client.Set("key", "value", 3*time.Second).Err()
if err != nil {
log.Fatal (err)
}

// TmonydYeHue CTPOKH
val, err := client.Get("key").Result() // (string, error)

if err == redis.Nil {
fmt.Println("key was not found")
} else if err != nil {
log.Fatal (err)
}

fmt.Println("key", val)

// mojydyeHue 4mMcia
ival, err := client.Get("nkey").Int() // (int, error)
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https://redis.io/commands#string

Redis - Hash

https://redis.io/commands#hash

// coxpaHeHue Xala

err := client.HMSet("key", map[string]interface{}{

"name": "Vasily",
"age": 42,

}, 3*time.Second).Err()

if err != nil {
log.Fatal(err)

}

// W3MeHeHue OTAEJAbHOI'O 3HA4YCHUSA

err := client.HSet("key", "age", 43).Result()

if err != nil {
log.Fatal(err)
}

// TonyyeHue Kiroua

age, err := client.HGet("key",

// monydyeHue BCeX KJIOUEH

obj, err := client.HGetAll("key").Result() // (map[string]string, error)

"age").Int() // (int, error)
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https://redis.io/commands#hash

Redis - Pub/Sub OTUS

https://redis.io/commands#pubsub

OTnpaBKa CoObLLEHN

err := client.Publish("tasks", "some data").Err()

Moanucka n nonyyYyeHme CoObLLLEHUN

sub := client.Subscribe("tasks", "another chan")
_, err := sub.Receive() // mnoakmounTbcs K KaHany redis
if err != nil {
log.Fatal(err)
}
subCh := sub.Channel() // <-chan *Message
for message := range subCh {
data := message.Payload // string
// Tipumep OTNUCKU
if (data == "stop") {
err := sub.Unsubscribe(message.Channel)
}
}
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https://redis.io/commands#pubsub

Redis - HyperLoglLog OT US

HyperLoglLog - cTpyKTypa AaHHbIX, No3Bonstowas ¢ (TpebyemMoi) BeposiTHOCTbIO U TOYHOCTbIO ONpeaennTb Kos-Bo
9/1EMEHTOB B MHOXECTBE, HE COXPaHs CaMW 3JIEMEHTbI.
C BepoAaTHocTbro > 95% B aTOM MHo)xecTBe 15000 +/- 100 5/1eMEHTOB

[MpuMep: nocumMTaTb KOIMYECTBO YHUKaNbHbIX IP aapecoB 3a AeHb/MecALl/roa.

J[lo6aBneHne anemMeHTa:
err := client.PFAdd("uniq today", "8.8.8.8").Err()
FlonyquMe MOLWHOCTUN MHOX>XeCTBa:

n, err := client.PFCount("uniqg today").Result() // int, error
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Redis - TexHNn4Yeckne ocob6eHHOCTU OTUS

single-threaded

in-memory

snapshots via fork (RDB)

logs (AOF)
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MongoDB OTUS

[loKyMeHTHasa 6a3a AaHHbIX

[MonHo-pyHKLUMOHaNbHasA

MOLLHbIN A3bIK 3aMNpoCcoB

MacwTabnpyemocTb
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MongoDB - moaenb AaHHbIX OTUS

MOHgODB XPaHUT JOKYMEHTDI I'IpOVI3BOJ'IbHOI7I CTPYKTYpPbI, CrpynnmnpoBaHHble NO KONNEKUNAM

{
" id": ObjectId("000000000000000000000042"),
"name": "Vasily",
"age": 42,
"car": {
"mark": "tesla",
"number": "123456y",
}
}

MOHgODB no3BondeT HAeKCnpoBaTb JOKYMEHTbI MO NMPpoOn3BOJIbHOMY MOJTKO N OCYLWLECTBJIATb ONUMOHAJ/IbHYHO Ba/ngaunto.
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BSON

BSON - HagMHo)ecTBO JSON, ¢ I0NONHUTENBbHbIMU TUMAMU AaHHbIX U KOMNAKTHbIM 6GUHaAPHbIM (DOpMaTOM.

Tunbl aaHHbIX B BSON

string — CTPOKa

int — Lenoe 4yncno

double — YMUCNO C NnJjiaBaroLLeN 3anNATON
DateTime — [aTa

byte[] — MaccuB 6anToB

bool — 6yneBble (True u False)

null — NULL

BsonObject — BSON-06bekT
BsonObject[] — MaccuB BSON-o6bekTOB
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Ycranoska mnongobB ... OT

YctaHoBKa:
$ sudp apt-get install mongodb

[MoaknoyeHne U3 KOHCOMU (FIO YMOJ/IHaHUIKO - aCCeSS control OTKJ'II-OLleH)

$ mongo

MongoDB shell version v3.6.3

connecting to: mongodb://127.0.0.1:27017
MongoDB server version: 3.6.3

>

Mo ymonyaHuto mongodb pa6oTaeTt 6e3 ayTeHTUdbMKaLmW.
Kak BknroumnTb: https://docs.mongodb.com/manual/tutorial/enable-authentication/
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https://docs.mongodb.com/manual/tutorial/enable-authentication/

PaboTa c 6azamu u3 CLI OTUS

$ mongo

> show databases
admin 0.000GB
config 0.000GB
local 0.000GB
test 0.000GB

> use newdb
switched to db newdb

> db.createCollection("foo")
{ n Ok" : 1 }
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PaboTa ¢ konnekunamMmm n nHaekcamm ms CLI

> use events
switched to db events

> db.createCollection("events", { "validator": {
"$jsonSchema": {
"bsonType": "object",
"required": ["owner", "title", "startdate"],
"properties": {
"owner": { "bsonType": "int" },
"title": { "bsonType": "string" }

}

o))
{ "ok" : 1}

> db.getCollection("events").createIndex({"owner": 1})
{
"createdCollectionAutomatically" : false,
"numIndexesBefore" : 1,
"numIndexesAfter" : 2,
"ok" : 1
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NoakntoyeHne K MongoDB ns Go OT US

import (
"go.mongodb.org/mongo-driver/mongo"
"go.mongodb.org/mongo-driver/mongo/options'’

)

// co3gaeM KJIMEHT

dsn := "mongodb://userl:passl@localhost:27017"
options := options.Client().ApplyURI(dsn)
client, err := mongo.NewClient(options)
if err != nil {

/] ...
}

// TNONKIIFOYaeMcst
ctx, cancel := context.WithTimeout (context.Background(), 1l0*time.Second)
defer cancel()
err = client.Connect(ctx)
if err != nil {
/] ...
}
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Jlob6aBneHne JOKYMEHTOB OT US

type Event struct {

Owner int
Title string
StartDate time.Time
}
// JOKYMEHT JiJisi BCTaBKU
event := Event({
Owner: 42,
Title: "new year",

StartDate: time.Now(),
}

// 0o0BeKT mis paboThl C KOJUIEKIMEeN events
coll := client.Database("dbl").Collection("events")

// poGaBisieM OOBEKT
res, err := coll.InsertOne(ctx, event)
if err != nil {
/] ...
}

// ID co3gaHHOro OOBEKTA
fmt.Println(res.InsertedID)
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O6HOB/IEHME AOKYMEHTOB OT US

import "go.mongodb.org/mongo-driver/bson"

// D - Document
update := bson.D{
{"S$inc", bson.D{
{"members", 1},

I3y
}
// Omun
filter = bson.D{{ " id": "5d6e2f4adad76e65e5a5bad2" }} // res.InsertedID
updateResult, err := coll.UpdateOne(ctx, filter, update)
if err != nil {
log.Fatal(err)
}

// Heckonbko
filter = bson.D{{ "owner", 42 }}
updateResult, err = coll.UpdateMany(ctx, filter, update)
if err != nil {
log.Fatal(err)
}
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[Tony4yeHne aokymeHTa no ID OTUS

var event Event

// TpegvikaT IMOMCKa
filter := bson.D{{ " id": "Sd6e2f4adad76e65e5a5bad2" }}

// BBINOJHSIEM 3ampoCc U CKAaHUPYEM B CTPYKTYpYy
err := coll.FindOne(ctx, filter).Decode(&event)
if err != nil {
log.Fatal(err)
}

fmt.Printf("%+v\n", event)
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[TonCcK AOKYMEHTOB OTUS

options := options.Find()
options.SetLimit(2)

filter = bson.D{{ "owner", 42 }}
var events [ ]*Event

// BBIMOJIHSIEM 3aMpPOC
cur, err := coll.Find(ctx, filter, options)
if err != nil {
log.Fatal(err)
}
defer cur.Close(ctx)
// mnonydaeM IOKYMEHTbI
for cur.Next(ctx) {
var event Event

err := cur.Decode(&event)
if err != nil {
log.Fatal(err)
}
events = append(events, &event)
}
// TpoBepsieM OILIMOKY TMOJTyUYEHUs
if err := cur.Err(); err != nil {
log.Fatal(err)
}
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Onpoc OTUS

3anosiHMTe NoXanymcra onpoc

https://otus.ru/polls/4914/
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Cnacunbo 3a BHMMaHue!

(- -
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