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1.1 B—ERRE
12 REEE
+4=2 MongoDB R&1EZR
EiE (Pipeline) FIER (Stage)

ERNEERGHER

$count
$group
$unwind
$limit

$skip

$sort
$lookup
REEBFRA
REBRIEREI2

1.3 MapReduce



1.RSHEME
REERRNEUECETRENTESER., REBREAERESN N, Ao ESUERT
FZHMBELUREIEANMER, BREREEE=2% B—{EERE. BAEIE. MapReduce,
o H—FAREG: RHTWENRESIEZNERLR, BIEBNEIMEERS
=8
o RETEE—IUERGHESR, BEETHIEMERKEIOMS. XEHAS
REE, B XEEIEARGER.
e  MapReducetl2EEERIMNER: MBS N EH RS MNANE AT — S
MIREIMapER, LUK reducefBE mapiERYHEIHHMNER.

1.1 B—(EARS

MongoDB#2{#t db.collection.estimatedDocumentCount(), db.collection.count(),
db.collection.distinct() XEERE—FANRSRE. FIEXWIRMEHRSRKBEINESH
XY, BEAXUWIRERETUAHRRESIENERIGE, BE{JRE=REEENmap-
ReducefRiEMFITIEE,

Collection

Y
db.orders.distinct( "cust_id" )

cust_id: "A123",
amount: 500,
status: "A"

cust_id: "A123",
amount: 250,
status: "A"

= = [ "A123", "B212" ]
distinct >
cust_id: "B212",
amount: 200,
status: "A"

cust_id: "A123",
amount: 300,
status: "D"

orders

rc;l?(.)colIection.estimatedDocumentCou JREEE A SR E A SR
REISfind ) ESEMENEIRRENS TS . EETF

db.collection.count() db.collection.find(query).count()t@i&



ERNESEMEFERIEEFRIAEE, AEEE+
IREER,

I #ieRbooks & A T AL THEL

2 db.books.estimatedDocumentCount

3 #iHHE S AW ILEC K T A SO

4 db.books.count({favCount:{$gt:50

5 #REA[Ftype £

6 db.books.distinct("type"

#I% [A| WO EUK -9 i SCAS AN [F] ty pe U £ 4

8 db.books.distinct("type",{favCount:{$gt:90

IR o RESEL, RFEEINEEIEEHTHER, M db.collection.count()
REERBETRESEITAANER, BERIXEER, BEDRESELER
db.collection.aggregate()/5i%.

db.collection.distinct()

-~

1.2 REEE

42 MongoDB BE&1ES8
MongoDB EE&1EZ8 (Aggregation Framework) 2—M1EHEZR, BaILA:
o {ERE—EJ/INESEL;
o  WESHPRIEGEHITH—RIIEE,
o EIXEHUEIEIHAIEER,
MRS, REEZHEZT SQL EH8+FAIGROUP BY, LEFT OUTERJOIN | ASE.

&i& (Pipeline) FIRER (Stage)

BNRAEEIERAEE (Pipeline) , BEASAMMER (Stage) AR, S EE:
. EDRIHY (REHIE)
. EIMNERHRESRGH T RIS,
. ERTRUAHAT—INE;



aEEREE
| pipeline = [$stagel, $stage2, ...$stageN];
2 db.collection.aggregate(pipeline, {options})

e pipelines —HEIEREMER. FRSout. $Mergefi$geonearfNERZ5r, &MY
BRI LATEEER HIIZIR,

e options A%, REBRENEHMSEH. 08 EEItH. SEERIGRT S,
R, EROKIRMERYE. SRR, EFIREIEE

Collection
db.orders.aggregate( [

$match stage—» { $match: { status: "A" } },
$group stage—  { $group: { _id: "$cust_id”,total: { $sum: "$amount” } } }

1)
{
cust_id: "A123",
amount: 500,
status: "A"
3 ' “A123",
amount: 500, Results
{ status: "A"
cust_id: "A123", 3}
amount: 258, _id: "A123",
status: "A" total: 758
} { }
cust_id: "A123",
amount: 25@,
{ $match o status: "A" $group >
cust_id: "B212", Bh {
amount: 200,
status: "A" total: 200
} Ccust_ia: ez, )
amount: 200,
{ status: "A"
cust_id: "A123", 3}
amount: 300,
status: "D"
¥

orders

HANEERANES
RASEEATEEENRANG, FTERERANEANE



BirER A SQLEMEEFF
$match v WHERE

$project 15 AS

$lookup FEMNERE LEFT OUTER JOIN
$sort HEFe ORDER BY
$group S GROUP BY
$skip/$limit Sl

$unwind I

$graphLookup EExE

$facet/$bucket DHEER

M#Y: Aggregation Pipeline Stages — MongoDB Manual

BRaFE
RENFERER

1 $<field> : H $ fErTFREKRE

2 $<field>.<sub field> : ffiff] $ A . RIBRARCRIKIHE
BEEFA

1 $literal :<value> : #H/RH&E <value>

1 $$<variable> ffiH] $$ HERRGL=

2 $$CURRENT FH7 18 H 4 B4 11 S0k

RS
HEEESE, FUTHIAR
I var tags = ["nosql"”,"mongodb","document”,"developer", "popular"];
2 var types = ["technology", "sociality","travel","novel","literature"];
3 var books=[1];
4 for(var i=0;i<50;i++){
5 var typeldx = Math.floor(Math.random()*types.length);
6 var tagIdx = Math.floor(Math.random()*tags.length);
7 var tagldx2 = Math.floor(Math.random()*tags.length);

8 var favCount = Math.floor(Math.random()*100);


https://docs.mongodb.com/manual/reference/operator/aggregation-pipeline/

9 var username = "xx00"+Math.floor(Math.random()*10);
10 var age = 20 + Math.floor(Math.random()*15);
Il var book = {

12 title: "book-"+i,

13 type: types|[typeldx],

14 tag: [tags[tagIldx],tags[tagIdx2]],

15 favCount: favCount,

16 author: {name:username,age:age}

17 3}

18 books.push(book)

19 }

20 db.books.insertMany(books);

$project
s E, BIRRFRISAEERTR, WEESHH title $FIBK name
I db.books.aggregate([{$project:{name:"$title"}}])
$project AJLAREEHIHHIEAETL, EAILAGBR T RENTFR
I db.books.aggregate([{$project:{name:"$title", id:@,type:1,author:1}}])
MEREE SRS R HER R
I db.books.aggregate([
2 {$project:{name:"$title", id:0,type:1,"author.name":1}}
31
4 BE
5 db.books.aggregate([
6 {$project:{name:"$title", id:0,type:1,author:{name:1}}}
(D)

$match

$match T 7w, ZIERTLAEBEIRIEFE EHERE, SmatchA]LUfE
FRRR T IR =SE 2 SMIRE AN EIRHRFAF, ESCiR AR R R BERF Smatch i E1EAYA]
HUE, XFEERINMFL: —RULIRESAFTERNETRE, WIROEENTEE, —
RUNRBRGIFISBEZEITSmatch, EHEILIERZESI.

I db.books.aggregate([{$match:{type:"technology"}}])

HtEERFNEME B FECSIHRE, RENEITFRMER, XETURDEEEE
BREFTEIRBRISISEL, RIS

1 db.books.aggregate(|[

2 {$match:{type:"technology"}},
3 {$project:{name:"$title", id:@,type:1,author:{name:1}}}



$count
THEFHREI S TR ILAHIZEREL
I db.books.aggregate
2 $match:{type:"technology"
$count: "type_count"

1

$matchf ER it ity pelbEctechnologyfysats, FHEEIT—MER;
$countf IR ARG EETRIFIALRITEL, FFZEDEStype_count

$group

RIEENRARI IAEHTHE, HEEN RS ENXEBHEI T — MR, B
B _dFER, ZFEIZRESFENEAE.,

HHNEERAT S SITEFER, 1ZFRIEFRASgroupy id=FERoEN—Eaccumulatorsk
ZREYE. $groupABHEARREMRERIHER.

1 $group _id: <expression>, <fieldl> <accumulatorl> : <expressionl>

o dFEREWERYER, TLUEE idEAnUIBREAZE NN EITERITE.
o  FRIFRANTEFEREMNEMN, FEEAH<accumulator> EZEFFHITITE.
e idfl<accumulator>FRiAX I LAESMHAIBERHIZEIALL,

accumulatoriZ R

R fEA ZFtbsql
$avg HtEHE avg
$first REISEAE— S, MREHE, KT, MRKBREROAY . . o

TFHERIIRARRISE — 3,
RRISHERE—IME, NREHEF, EREF, MRBERIA |

Slast IR B SR,

$max RiEnH, FRESTIAE XN ESREAE. max
$min HHEAME, PR T ST R BEE ME. min
$push SR A TR ITE — B, :

$addToSet BREZEFE—EEH (REEE £F) . -

$sum HEEH sum

$stdDevPop  IREHGAEBERNSIRERZ (population standard deviation) -


https://docs.mongodb.com/manual/meta/aggregation-quick-reference/#aggregation-expressions

$stdDevSamp IREEGANBERFEARTNERZ (the sample standard deviation) -

$groupB T ERAIAFRHIA100M, BUABERT, tNRstagetBiTLLRSI, $grouplEr=4ia
2, B, EAFQBEAREIES, B5allowDiskUse IR E Strue LB $groupifE
WASPN|ii1:ppa s
bookfy#iE, WinS&FIFIIE

I db.books.aggregate([

2 {$group:{_id:null,count:{$sum:1},pop:{$sum:"$favCount”},avg: {$avg: "$favC
ount"}}}

3 1)

FitEMEERIbook IS 2]
I db.books.aggregate([
2 {$group:{_id:"$author.name",pop:{$sum:"$favCount"}}}
3 1)
it MEEREARbookAIULIEIEY
I db.books.aggregate([

2 {$group:{_id:{name:"$author.name",title:"$title"}, pop:
{$sum:"$favCount"}}}

3 1)
F/MEEMbookitypeRtE

1 db.books.aggregate(|[
2 {$group:{_id:"$author.name",types:{$addToSet: "$type"}}}

3 1)

$unwind
B LSRR 7 /9 BRIRRTS S
v3.2+ RN TEE:
L A
2 $unwind:
{
4 #EIRE BRIk, BTN LSR5 S EEE K.
5 path: <field path>,
6 #Alik, —EFBREATH TABOTR ARG . ZARARELL$TT k.
7 includeArrayIndex: <string>,

8 #7[ik, default :false, # Ntrue, INRMAENT, HABONTEA, MPunwind¥iiH X

w

9 preserveNullAndEmptyArrays: <boolean>

10 3} }



1422 Fxx006 I EE AIbookitagdfieRIF 53 9B N 33
1 db.books.aggregate([

{$match:{"author.name" :"xx006"}},

3 {$unwind:"$tag"}

4 1)

NG}

6 db.books.aggregate([
{$match:{"author.name":"xx006"}}

8 1)
SMEERbookiItag S EE

1

-~

2 db.books.aggregate([
3 {$unwind:"$tag"},
4 {$group:{_id:"$author.name",types:{$addToSet:"$tag"}}}

5 1)
6
E3i])
R
I db.books.insert([
2 {
3 "title" : "book-51",
4 "type" : "technology",
5 "favCount" : 11,
6 "tag":[],

7 "author" : {
8 "name" : "fox",

9 "age" : 28

10 }

11 },{

12 "title" : "book-52",
13 "type" : "technology",
14 "favCount" : 15,

15 "author" : {

16  "name" : "fox",

17 "age" : 28

18}

19 },{

20  "title" : "book-53",
21 "type" : "technology",

22 "tag" : [



23 "nosql",
24 "document"
25 ],
26 "favCount" : 20,
27 "author" : {
28  "name" : "fox",
29 "age" : 28
30 }
31 }1)
)5
I # ffHincludeArrayIndexiIikay H B2 o & A R 5
2 db.books.aggregate([
3 {$match:{"author.name":"fox"}},

4 {$unwind:{path:"$tag", includeArrayIndex: "arrayIndex"}}

5 1)
6 # ffifflpreserveNullAndEmptyArraysikIifEsi it b &6/ bsize 7B, nullei a4l
R

7 db.books.aggregate([

8 {$match:{"author.name":"fox"}},

9  {$unwind:{path:"$tag", preserveNullAndEmptyArrays: true}}
10 1)

$limit
PREUE BRI EE S T ERAISAEL

1

2 db.books.aggregate([

3 {$limit : 5 }

1 1)
MR BIEBEEBE RIS,  SimitEEBRISEREIRE 0,
IR HsortEFEETHISIimitZBIRZENHINES, $sortiRERSEIREPERFRINDE
R, HnZiEeaIREl, mMongoDBRFZE/GN I IUFHEERZFT.

$skip
BRSHE\stageRIIEEHENN, FRERXSHEEEIEETRIT— MR
I db.books.aggregate([
2 {$skip : 5 }
3. 1)
RS HNT EBEBRATRIRIS Y.,  $skipXiGEEBEENISENNE BN,



$sort
MATEBMANEHITHR, FHZREFIF S E(IRERIEE,
BA:
1 $sort <fieldl>: <sort order>, <field2>: <sort order> .
ENFERIATHIR, BEHEFINERER1E-1, UDEEHFErEFHEE, WTFIRT

7N
1 db.books.aggregate
2 $sort favCount:-1,title:1

3

$lookup

Mongodb 3.2hxAHE, FERRLIMSERREERN, HIXRRBEEEETZRRKE

1. 8MENGIERNE, Zid$lookup MERAVEEE, BRSSP SEE—NE

FREVEH (FITRIER EmEikey ) . HAIIFHRAVEIERREM oinfEESHIEECS Y, W
Rigg, £&/= B Al

EA:
I db.collection.aggregate
2 $1lookup
from: "<collection to join>"
4 localField: "<field from the input documents>"
5 foreignField: "<field from the documents of the from collect
ion>"
6 as: "<output array field>"
7
8
from E— MR E TN EFMJoinfIES.
IREGHTHImatchfE, WMRWMARESH, FEIHIRE localField
localField XANKey (Field) , FEAMBERIHEFEFR, SEOASLES
& localField: nullg982{ET,
foreignField fFloinlEESHImatch{g, WMRFoinkIKEH, XizigBforeignField

B, FEERNEREFR, RENAAIGSEHE foreignField: nullRYRERT,
as NBEIMERFTEED R, IRBANESTEFEXE, NaBSE
iE=: null = null IKAE
HIEZEseRIUT TEAYMASQLES]

1 SELECT *, <output array field>

2 FROM collection



3 WHERE <output array field> IN (SELECT *
4 FROM <collection to join>

5 WHERE <foreignField>= <collection.localField>);

=61

RS
1 db.customer.insert({customerCode:1,name:"customerl”, phone:"13112345678",a
ddress:"testl"})

2 db.customer.insert({customerCode:2,name:"“customer2", phone:"13112345679",a
ddress:"test2"})

3

4 db.order.insert({orderId:1,orderCode: "order@@l", customerCode:1,price:200}

5 db.order.insert({orderId:2,orderCode: "order@02",customerCode:2,price:400}

6

7 db.orderItem.insert({itemId:1,productName:"apples"”,qutity:2,orderId:1})

8 db.orderItem.insert({itemId:2,productName:"oranges”,qutity:2,orderId:1})

9 db.orderItem.insert({itemId:3,productName: "mangoes”,qutity:2,orderId:1})

10 db.orderItem.insert({itemId:4,productName:"apples"”,qutity:2,orderId:2})

11 db.orderItem.insert({itemId:5,productName: “oranges"”,qutity:2,orderlId:2})

12 db.orderItem.insert({itemId:6,productName: "mangoes"”,qutity:2,orderlId:2})
KEAEIH

1 db.customer.aggregate(|

2 {$lookup: {

3 from: "order",

4  localField: "customerId",

5 foreignField: "customerId",

6 as: "customerOrder"

T}
8 }
9 1
10

11 db.order.aggregate([

12 {$lookup: {

13 from: "customer",

14 localField: "customerCode",
15 foreignField: "customerCode",
16 as: "curstomer"

17}
18



20 $1lookup
21 from: "orderItem"
22 localField: "orderId"

23 foreignField: "orderId"

Do

as: "orderItem"

[\
(@)}

RARERA
FitE1 3 ERbook XSS
I db.books.aggregate
2 $group:{_id:"$type",total:{$sum:1
3 $sort:{total:-1
!
IREAGIREHET, IFERRENIRE I Xbook ) 2iRINTHEEL (favCount) RitE

1 db.books.aggregate

Do

$match:{favCount:{$gt:0

3 $unwind:"$tag"

4 $group:{_id:"$tag",total:{$sum:"$favCount™
5 $sort:{total:-1

1. $matchfER: ﬁH?ﬁi{ﬁfavCounhOE’\B‘Zﬁ

2. SunwindpiEs: FIFIGIRESEEH 4 = S V= R A I BV = v 2
A3 H

3. $grOUpI3)’|‘E§: XIHFRRRERISEHITOAITE, $sum: "$favCount" TNk
favCount=E&#{TE0.

4. $sortfhER: W HEITREREL, Ktotali§nHITHER.

Fitbook3Z#2iiiEi£%[0,10),[10,60),[60,80),[80,100),[100, + o)
I db.books.aggregate
2 $bucket
3 groupBy:"$favCount"
1 boundaries:[0,10,60,80,100
5 default:"other"



6 output:{"count":{$sum:1

7

8
REERIERH2
SNHPBURFEEUESE https://media.mongodb.org/zips.json
zips.json
3.03MB

{EAmongoimport TES A\ #iiE

1 mongoimport -h 192.168.65.174 -d test -u fox -p fox --authenticationDatab
ase=admin -c zips --file D:\ProgramData\mongodb\import\zips.json

h,--host : RFITFSEEAVEURRE I, BRINEEAREMongoSURE;

--port: RFTIBEZNEIRENRDO, BAERINTERO27017;

-u,--username: KFRESTEHUEEIINS, NRIRSIIEEANE, SEEEEFKS,;
-p,--password: FRIEZEEIEENKSXIMAIER;

-d,--db: RFEZAVEIERE;

-c,--collection: KFRIEZEHIEEFTNES;

-f, --fields: KERSAEESHHNFE;

--type: ARSNADHEE, BiFcsvilljson,tsvIZi, BAiAjsont&z(;

--file: SANISEZTR

--headerline: S A\csv{4RY, 1IBIBE—1TEVE, FREISAN;

fox —p fox ——authenticationDatabase=admin —¢ zips —file D:\ProgramData\mongodb\import\zips. json

A
IZEA 812 100075 A4
I db.zips.aggregate
2 $group _id: "$state"”, totalPop $sum: "$pop"
3 $match totalPop $gte: 10*1000*1000

XN EREGRFRIF/NSALZ:

| SELECT state, SUM(pop) AS totalPop

[\

FROM zips
3 GROUP BY state
4 HAVING totalPop >= (10*1000*1000

IR[E I H AL
I db.zips.aggregate
2 $group _id state: "$state", city: "$city” cityPop $sum
"$pop"

3 $group _id: "$ id.state", avgCityPop $avg: "$cityPop"


https://media.mongodb.org/zips.json

5
6 db.zips.aggregate( [

7 { $group: { _id: { state: "$state", city: "$city" }, cityPop: { $sum:
"$pop” } } }
8

9 1)

EHRERATER YT
I db.zips.aggregate( [

Do

{ $group:

3 A

4 _id: { state: "$state", city: "$city" },
5 pop: { $sum: "$pop" }

6 )

T}

8 { $sort: { pop: 1 } },
9 { $group:

10 {

11 _id : "$ id.state",

12 biggestCity: { $last: "$ id.city" },
13 biggestPop: { $last: "$pop" },

14 smallestCity: { $first: "$ id.city" },
15 smallestPop: { $first: "$pop" }

16 }

17},

18 { $project:
19 { _id: @,

20 state: "$ id",
21  biggestCity: { name: "$biggestCity", pop: "$biggestPop" },
22 smallestCity: { name: "$smallestCity", pop: "$smallestPop” }

23}
24}
25 1)

1.3 MapReduce
MapReducel2EEKENEUELIE TIFRD SN HEFITUIE, ARBEREHE—
#2. MongoDBiEfitiIMap-ReducedFERiE, T ARIEEIRDITHEZSIA,
MapReduce EERRER

1. BEBHEREKeyRI X HEHEESE—RAIMap



HEmMapERERE TR HAreducefER
MapReduceE]’\JEZKIE

2 db.collection.mapReduce
3 function emit(key,value //map BR%

1 function(key,values) {return reduceFunction}, //reduce A%

6 out: <collection>

7 query: <document>

8 sort: <document>

9 limit: <number>

10 finalize: <function>
Il scope: <document>

12 jsMode: <boolean>

13 verbose: <boolean>

14 bypassDocumentValidation: <boolean>
15

16

e map, BEIEFDARENS, 324areducer’E]

e reduce, RIEREKEMAIHEE

e out, O, BERLCNEERX

e quey, AIIETHIEEHRAISM, THIEAVEEEEAMap

o sort, HIF=RE, EAmap

o limit, FREIEAmMapHISIALEN

e finalize, \[i%E, {EXreducelEREHTHH

e scope, Ak, IEEMap. reduce, finalizePeFE=

e jsMode, A%, Bkiifalse, TEmapreduceidiZE2EIEE FEiEibsontg

e verbose, A%, REEERFERASE, Blikfalse
e  bypassDocmentValidation, A%, EEEITEIERLE



Collection

db.orders.mapReduce(

map

—— function() { emit( this.cust_id, this.amount ); },

reduce —  function(key, values) { return Array.sum( values ) },

query —»
output —»

{

3

out:

)
{
cust_id: "A123",
amount: 508@,
status: "A"
} cust_id: "A123",
amount: 5@,
{ status: "A"
cust_id: "A123",
amount: 250,
status: "A"
) cust_id: "A123",
| amount: 250,
{ query status: "A"
cust_id: "B212",
amount: 200,
status: "A"
}
amount: 200,
{ status: "A"
cust_id: "A123",
amount: 300,
status: "D
}
orders

map

query: { status: "A" },
"order_totals"

{"A123": [ 500, 250 1}

{ EE: 200 )

FittypeAtravel WA EE BIbook STAHIKTTEIEL

1 db.books.mapReduce(

2 function(){emit(this.type,this.favCount)},

3 function(key,values){return Array.sum(values)},

5 query:{type:"travel"},

4 A
6 out:
T}

8 )

"books_favCount"

reduce

{
_id: "A123",
value: 750
}

value: 200

}

order_totals




it (this.tag, this.favCount)},

ue" 235 }
"value® : 17 }

"value” : 69 }

MMongoDB 5.07F48, map-reducel2FEMFTH. RAEEBLLMET-reducelRHEME
YFRIMBERNAT M. Map-reducelR2{EAJLIERARSEBRERES, Hlui$group,

$merges,



