4-1 HEA

Aggregation ;2 MongoDB JEREEE8Y—IBHEESEELNEE - LR IE

BREEITIREE - EIRNSBHBIREHES o Aggregation £2 find ~NEER
EIR find REEFBERDBEIT —ROVEZERIE » M aggregation o] AETER]
T EBR A ESHER » HIWIEA find S] AFEZERMHEY AQI 18
g BEZFFESHMIF AQI 1588 » find LR/ N T @ ERKEBE
SE aggregation 4 17 °

Aggregation X pipeline 5 TNERIBE K] ° Pipeline B85 3 —( B ER
BRIBPEEY (FBA stage) ' & —1@ stage BfF = —1@ stage FLBREE

RIBREIT @ stage » BERBEETRMBZNERRLE ° WJQD?_J:
—ERFIERRYEZE LIS AQI X » HPRIBIEHNER TR
HRZH R EBRESE AQI BBV FIIE » F—18 stage M‘?Ef‘ﬁ



MongoDB E & e

1S AQI BUREARF R AT — @ stage A BEHE — MBS E AQI
BB o FTLA pipeline L2 ZEBRHSIB 2BV REBE
EHMBEBR -

4-2 HiERGH

EE L L MongoDB B 58 Compass B T EEIEREG » FHiP9aT U
£ Compass PHEE BB FHPI0Y pipeline » FE|—1)ECEE S -
Compass o] DAEEE ¥ fEHY Python 2% » B &AL % Python F2N P
TLIEAR S © BESE1EIE ST pipeline BRITIE ©

FBEEB SR MongoDB P8y AQI BRI ZEMIFR - RAENSE *J%%LBJE
BEITNRBREZXEKEZEE S » SR D00 AQI BEXIKIRE

& pipeline IR1FERAREE ° FHFIILLATE Compass PHIFFERZE » HE
7£ mongosh ©PIF 0 db.opendata.drop() HHaJ 2L ©

(XX MongoDB Compass - localhost:27017/opendata

Local * Collections
> o0 2cousen. ©
Avg. Total Num. jlote]

Collection Documents Index Properties
i Document Document Indexes B
Name 5 q Size
Size Size

Q Filter your data

> admin

. 205
> config AQl 84 487.1 B 40.9 KB 1 KB -
> local o

v opendata @ W e

i AQl

ax

>_MONGOSH

7689 AQI ZERGBREIBIZEENTE/\ MongoDB ?ﬁ » £ Compass RHE
Aggregations D8 o UABEIMIFEANER » E—INERBER °



5 opendata.AQI }
Aggregations
> 2 COLLEC. TOTAL SIZE  AVG. SIZE TOTAL SIZE AVG. SIZE
opendata.AQl socuments 84 400kE 4878 woexes 1 )5KB  20.5KB
Q. Filter your dat Document§ Aggregations hema Explain Plan Indexes Validation
er your data
« e E——

> admin v B 6 <~ »COLLATION Untitled- Modified m [E] @ savpiemone @D AUTO PREVIEW | &

> config

\ ,#> & 84 Documents in the Collection c Preview of Documents in the Collection 04
> local CH

v opendata

el

(“61dbfaasec7d7328bad825f3")

Select an operator to construct expressions used in the
aggregation pipeline stages. Leamn more

o DR

uonebaibby

Select... ~ @ a o+ A sample of the aggregated results from this stage will be shown be

-

>_MONGOSH

£ Aggregation DEIRHNEBE D BRERIFLDBLESZ 12 N ADD
STAGE, & "+, %8RS UTE pipeline DPHFTIZ—{@ stage o NIIRIBE T
B MR stage o Switch BRI L Enable 5§ Disable 5% stage o &{@ stage
R LA || FREZE L TRBENYI IUANE stage IBfF ©

SNEELLE A IRIEIR » 1 NICERIS Python §545 + W = HepBR
pipeline =2 % B35 _E 4 Compass BAREVIZ VS » 525 BN — (B2
EEBURNT] o

# Python f2=
import pymongo

from pprint import *

client = pymongo.MongoClient ()
db = client.opendata

pipeline = []

cursor = db.AQI.aggregate (pipeline)

pprint (list (cursor))
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= B 7E MongoDB shell PH|{T aggregation » IS EIZ2E(E2 Python K [G
INE - FERIESERLE 0 NEIRIER aggregate() * PRINZE[EIIAD
Z1BETE Compass PELE o

# MongoDB shell
opendata> db.AQI.aggregate ([])

4-3 FHFUE

EEETUBHM T AQI IBIEREH » FStFEE —ANIEMENES Y
pipeline ZVERIBBEAFRRR - FENIRZHIBI0E stage FEEZRAMOY
F19 AQI & » BB/ \ETSEB N #8—1@ stage 3ZAF - B3R pipeline IS
stage BIRZ M » R N ROUE/NENFEKFRIE 88—/ \EMHEEH0
ERRER E—/EEL -

TR\ pipeline Z Al @ EFETIRE— K AQI ERIRUNEESHELESF
SHIR WRB BREFEAR"-1" - BRIREFENREEZR B
EDANUSENFE @ PIMELTEFHER » 2T BEERNBEHIREFSD
IREEER - JLUB @ RIIESREFRNR "-1" °

# MongoDB shell

opendata> db.AQI.updateMany (

{ 'aQ1': 'v },
{ '$set': { 'moI': '-1' }}

4-3-1 Stage 1 - iz

FriSHE NP ABY stage BFB/H "SaddFields ; o P9I —1{@ stage BFF
AQI I PR AIREEHLY, Int BIRERINE] iAQI BEITP » IAQI FL,2—1@



FTIZORGE 0 BERFERKXRPIZBEY » MO ASNERIBER
AT FMBLUNERREERECIBEDP » MITEMWRBS °

BIBY Compass BY Aggregations D8 ’ 758 —1@ stage B9/ & (WREBE
ERBEHIRANEE » #Z— RN N80 TADD STAGE  1Z&R#TIBRNITT ) - &
143812 "SaddFields, ©

MongoDB Compass - localhost:27017/opendata.AQI

opendata.AQI
Local
Aggregations
v 5DBS 4 COLLECTIONS c ¢ vG. S|
opendata.AQlI cocumans 84 ' woexes 1
ot Documents Aggregations Schema Explain Plan Indexes Validation
calhost:27017 S —— N
v B  © ~ »COLATION Untitled- Modified m [} @) savpiemone @D AUTO PREVIEW &

o > £ 84 Documents in the Callection < Preview of Documents in the Callection

MongoDB 5.0.4

Community \

v | [Select ) 8 |+ A sample of the aggregated resuits from this stage will be shown below

Filter your data $addFields

> admin (T
- $bucketAuto
confi
& $collStats

> ot $oount

local S$documents & No Preview Documents

opendata SHacet

$geoNear

i AQ

Saranhl aokun.

ADD STAGE

>_MONGOSH

EERBEATE "SaddFields s WHIPAS » S—HER » £6¥ER
BEIANEL stage ELNER  SBESEH— T INFROEE
REBEIR S iAQUEBIRNL  TEBEABHLE - BIEEHE0H
HESRA D —BHE FRN TWBER ., BT DEESNER -

$addFields AE

{
inQI:
$toInt: 'S$AQT!
}
}

o)

ac

/C>
B

o DR

uonebaibby
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BWHAR (HP—%)

PM10_AVG: "30"

S02_AVG: "2"

Longitude: "121.760056"
Latitude: "25.129167"
SitelId: "1"

ImiI iillii | "il22—02—15 20:28:02.460000"

4 HIDE 2 FIELDS

FRETVIBSHEBIERE Compass B Aggregations BEZIR0
T BRELXEDRAWNERBERESBEW - B - 2187 Compass P
T —1B stage ZIEORNBTE G ERBSNKZIR -

MongoDB Compass - localhost:27017/opendata.AQI
opendata.AQl
Aggregations

OTAL SIZE AVG. SIZE OTAL SIZE AVG. SIZE
opendata.AOl pocuments 84 418KB 4988 inDExes 1 41KB  4.1KB
Documents Aggregations Schema Explain Plan Indexes Validation

—
v B  © <~ »COLATION Untitled- trodiied (il C @) savprievope @) AUTO PREVIEW €

v $addFields - @ w o+ Output after $addFields stage * (Sample of 20 documents)
i PM10_AVG: "30"
vl { o S02_AVG: "2"
$toInt: *$AQT Longitude: "121.760056"
L Latitude: "25.129167"
5} siteld: "1"
ImportDate: "2022-02-15 20:28:02.460000"
iAQI: 52

4 HIDE 2 FIELDS

>_MONGOSH

R 2REREA T $addFields s IEABIAT © iAQI BFTBINENMI RS » J AR
BEEEZERBN  DBAIRNES|IRNESIREEEERIES -
“$tolnt, /REFIFIREE T BEETIBIIBZEMEL IR
BUEESISRSNESIFREKRBEIE S - BBV 'SAQI R-BEHAALEEENY
WIS AQI Y EEBVESISRNES|ISRA T LB — BB 0 BF




aggregation 50/ SAQI B —{BARRNNRIKINEL  SEE AR IER0T © LA

'SAQI' PBY "$, BATLUEEE  —BEEE  KRBERBHOIERIZK

RRSE AQL MAE AQIRIIAT @ BRI ABBELAEREDLI
EBEEERNS 0 RAFSH AQI HEEEES -

©

ac

/
.p.:

WREHFBHEEPHERSIEERMBRORBR » ETRKRE "ED

"2
Qi RRIEE B5 &
}g" /\\\'f 1% Python 3 [a[= =] ° B %
> opendata.AQl ©
Aggregations =)
TOTAL SIZE AVG. SIZE TOTAL SIZE AVG. SIZE
Opendata.AOl vocuments 84 418KE 4088 oexes 1 41KB  4.1KB
Documents Aggregations Schema Explain Plan Indexes Validation
© B © <~ »COLATION Untitled- Modified @ savpiemope @D AUTO PREVIEW &
v $addFields Ml @) @ o+ Output after $addFields stage * (Sample of 20 documents)
Lo PMLO_AVG: "'30"
ry" 1AQI: { . ! S02_AVG: 2"
3 $toInt: '$AQL Longitude: "'121.760056"
v b Latitude: "'25.129167"
SR SiteId: "1"
ImportDate: "'2022-02-15 20:28:02,460000"
iAQL: 52

A HIDE 2 FIELDS

>_MONGOSH

MongoDB Compass - localhost:27017/opendata.AQI

Export Pipeline To Language

My Pipeline: Export Pipeline
.
~I{ ~
SaddFields: { 2w {
1AQI: o *SaddFields's {
. 30

£
$tolnt: 'SAQI’ "LAQT!
¥ 3 "Stolnt': '$AQI'
3 6 ¥

1}
i
]

1)

O Include Import Statements

O Include Driver Syntax
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A2 TNIHAE AL EF Python ©PAY pipeline BEIFLSEAN S @ STEENEN
B0 o

# Python f2=
import pymongo
from pprint import *

client = pymongo.MongoClient ()
db = client.opendata

pipeline = [
{
'$addFields': {
"inQIt: |
'StoInt': 'SAQI'

}

cursor = db.AQI.aggregate (pipeline)
pprint (list (cursor))

HITEE » B RS LIE AQLE B - 1t BN S -
0 -

# Output
[
{
'SiteName': 'BfFE',
'"iAQI': 52

}I
1
W0R FHIPIEIE MongoDB shell PH|{T aggregation §Y pipeline stage 15

%< BB Python —#X{$ 8 aggregate() XNE] * £ Compass P RIZEERFIN
BERIEH My Pipeline » 30 RNE °



_ MongoDB BE# &

A 4

4-3-6 FREMEIL

WRABER pipeline FBFEKR » BAREBERY View ' ERIEBY "SAVE |
1REHI% N 438I2 " Save pipeline as...,  SREBB—BELZFOILL ©

Documents Aggregations Schema Explain Plan Indexes Validation
v B © ~ »COLATION Untitled VMRS @ savpLe mopE @D AUTO PREVIEW  #
Save pipeline as... 7
> &€ 85 Documents in the Collection Create a view if Documents in the Collection

ZREHET BB HYIZETFE ] UERETS £ MongoDB 8Y pipeline F 0L 4
KimEBSN AT ©

Documents Aggregations Schema Explain Plan Indexes Validation
S © |~  »COLLATION  Untitled ) @ savpie MopE @D AUTO PREVIEW
> g 85 Documents in the Collection C Preview of Documents in the Collection

WY LIFEE N BIRHE RN FHE

Documents Aggregations Schema Explain Plan Indexes Validation
~ B © <~ »COLATION Untitled @ @ savpie vopE @D AUTO PREVIEW &
> £ 85 Documents in the Collection Preview of Documents in the Collection

ROETEALAINGE  BER TR RB XS RESEIL
318 -



My Pipeline: Export Pipeline To: ~ PYTHON 3 v

‘ B): a
SaddFields: { 2~ {
iAQI: { 3 '$addFields’: {
'iAQI': {

$toInt: "$AQI' 4 ~
5 "$tolnt': '$AQI'

b

b1 7 }
$group: { 8~ Hp
_id: '$County’, ) - "$group’: {
10~ averageAQI: { 10 '_id": '$County',
1 Savg: '$iAQI' 1 'averageAQI': {
} 12 '$avg': "$1AQI"
B }
=} 1 14 }
$project: { 15 « <l
averageAQI: { 16 - '$project': {
....... " - i

WREBBIINIGIENAT » REBXSRIESHABINOIESR » K&
BRIAS EF "+ SHEEO0 TN HIETZR » ARESE "New Pipeline From
Text, FLAJBLS o

Documents Aggregations Schema Explain Plan Indexes Validation
—
s | e @» COLLATION  Untitled m =3 @ savpiemone @) AUTO PREVIEW &

New Pipeline From Text

> g 85 Documents in the Collection c Preview of Documents in the Collection

4-4 #H Stage M43

4-4-1 WREGTE

T$bucket; ARBAGTE - IBAGTEN 2 BRIRBIS T EEITEE
B BEAEHSRENER PIWNSTE 2 YIS 0-10 DB A 1120
DEEA 2130 DBEA..F X SR —EREETE -

SRRER AQI BRMERIRE R » 1 B1ZE AQI BUEATE RV SHIE
ERBHEER - FEMIE stage ZR5EHY °

Stage 1 | 3242 opendata. AQl BHRIFK » §§TBAIBEAY AQI EERY EEHAIAE
WEI 1AQI B - LEAN » IB{EEE "$cond | 1EHHIENER 5

©

ac

/
.p:

o DR

uonebaibby
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RSEEVAIUGEY AQL B -1 ' RAREF S - BRBEE
BEVNILWEIE - 2R BVERILREIS -

$addFields AS

{
inQI: {
$cond: {
if: { seq: ['$AQI', ''l },
then: -1,
else: { $toInt: 'SAQI' }
}
}
}

WHEAR (HP—%)

PM10_AVG: "30"

S02_AVG: "2"

Longitude: "121.760056"

Latitude: "25.129167"

SitelId: "1"

ImportDate: "2022-02-15 20:28:02.460000"
1AQI: 52

4 HIDE 2 FIELDS

Stage 2 | 1R1% AQI BUSHREDE (B LEE))  EITHEEE -

$bucket IS

{
groupBy: '$iAQI',
boundaries: [0, 51, 101, 151, 201, 301, 100017,
default: 'error',

output: {

count: { $sum: 1 },

location:




$push: {
County: '$County',
SiteName: '$SiteName',
iAQI: 'SiAQI'

}

}
}
}

EHER (HP—5%)

_id: 0
count: 16
~ location: Array

¥ 0:0bject
County: "#rdbm"
SiteName: " 15"
iAQI: 43

¥ 1: Object
County: "#rdtm"
SiteName: "#RiE"
iAQI: 50

» 2: Object

» 3: Object

"$bucket; SEFEX 1 BAREIBEE o groupBy BIRTE A BHEHE 113
1T8¥48 ; boundaries R EFFEEBEL - BBV TR BEIRIZHF » I
BEENMREE 5 - [BIPrREATKRBAENTERE @ BEREN
BEBEE He0,51 XR-BE 0BABSE 51 %69 1000 fE=5S
E—{BRARHENSENT] - MongoDB & — (B HEJLUIEREBF
infinite * 1B R R EEERY, Python I2T» FTLUSHEUE—ERANES ©
default RIMAEEHEANEMES » WREDAIHHE » AQI B-1 BVE
R ESETE default FTIEEHIMID » PTIL error IR o S8
output EHZWBVER 7 SBEH MBI count £2 location » L
BIBIUBET ML count FAZRETEZBEPHEREER; #811I location
&8 "Spush, BEFHFRBER B =ERIINEIEDID o 28] output

o DR

uonebaibby
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AL - WRBE » BEBHE LM count ' BHEEELEDHE

4-4-2 BEIEE

T$count ; FAZKETE F—1{@ stage LB EE - LEBIHE—EBWNID
FERDT] » A0 total © 3%iFE opendata. AQI BRI F » ERHIAN o

$count AE

'total'

BHLAR

total: 84

WRIEEFTEFEBFEPHERZEE - AaESgroup E&fFEAHScount »
BIEMIERIER pipeline stage * FTANRN S AN ER —1{@ stage FEA -
INBIFEASsum BE 3 o IO AQI BRI AN ERFTEFERMES
DICRBREESANG - NBEIRIE County BNIBFHEZIEASsum 5TEEE
FHEBAREEN  WT - GIEBRAXRTEFRHBEZ D EAIS - HIL0
sibtha 7 [@ERIIS -

$group AF
{

_id: 'sCounty',
count: {

Ssum: 1

}
}

WHAR (HP—%)

_id: "=4tm"
count: 7

4-20



4-4-3 (REEEHEF

T$geoNear ; BEREBKIEEEEELEDOEZNERERF » B/AE
1@ stage B 2B RN -

1. &BEBRINBRS GeolSON 18T, @ BHEEIZALRISEBRIIEE »
5140 [Longitude, Latitude] ©

2. BRKRDBERITKBERERRS| -
3. A48 A pipeline B9 —1{@ /A stage ©
4. HHETE View H{EMA ©

RIBE R AQl BN XRHUNRTEENCKBE IRBEEH » BT
B GeoJSON BT, » FTILAZREFHFEF —191FE GeolSON BNBIER ©
I AMED NARKIRE R ERREREERLRN  —BERMBEER
BN E069 Python 2T R AN » BERGEEBRERATERIN ; B
—TEBI2EBL(@ pipeline stage I — D FEKBERIANIER
& o ERIMIRIERE » AU —RFE pipeline stage BVIRIEHES o
1R T = (@ stage 2RSEAHGSER N TIE o

Stage 1 | S%4Z opendata. AQI BRIZE * #§ AQI PHWTEREMNIATEAR
GeoJSON F8T, ° £ GeoJSON PHIER{II coordinates PBESIFTIZIN
REBGBIGERE » I type AB & Point &R coordinates BYA
Bhh—{BEIRES ° GeoJSON ZRHRIAY type » 5140 LineString &
TELR » B2 Polygon RTEQBF... .55 EEDEBITSE
B 75 X4 (https://docs.mongodb.com/manual/reference/geojson/ ) ©

4-21

o DR
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$addFields AT

{
geometry: {
type: 'Point',
coordinates: [
{ $toDouble: '$Longitude' },
{ $toDouble: '$Latitude' }
]
}
}

BHLAER (HP—F)

SiteId: "1"
ImportDate: '"2022-02-15 20:28:02.460000"
¥ geometry: Object
type: "Point"
¥ coordinates: Array
0:121.760056
1: 25.129167

4 HIDE 2 FIELDS

Stage 2 | BHFPEZ B RHPEZORNMIENY  EMREAIEIFESER ©
B# A8 SiteName ~» County » AQI 2 geometry 38 PO{E MR
RS AQI EBRY SIS HIRE

$project IS

{
_id: 0, County: 1, SiteName: 1,
geometry: 1,
AQI: { StoInt: 'SAQI' }

}




BWHAR (HP—%)

SiteName: "E[&"
County: "E[Em"
¥ geometry: Object

type: "Point" 04
¥ coordinates: Array o~
0:121.760056 :

E

1:25.129167 BEQ

AQI: 52 =28
NS

©

=)

Stage 3 | ISERBEEER —BELSE « BEHBA AQL geo ©

$Sout AF

'AQI geo'

WHAR

Documents will be saved to the collection: 'AQI_geo'

The $out operator will cause the pipeline to persist the
results to the specified location (collection, S8, or Atlas). If
the collection exists it will be replaced. Please confirm to
execute.

SAVE DOCUMENTS

HRE=(F stage WHBRD | oo e
: SAVE DOCUMENTS - }ﬁﬁﬂ Choose an index name

?ﬁg%%&ig - —F CompaSS % ‘ idx_geometny|

E ’ Egzgﬁgéu AQI_geO jé*gl' Configure the index definition

& o R6E AQI_geo BRIFEK - A = ' - ©

4 " L ADD ANOTHER FIELD

B 7E geometry MR -iEITH

RE A 2dsphere ZRS| (FEFEZESE

8F) o

> Options

CANCEL CREATE INDEX
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RIERIISTEREBEHE Aggregations BEE @ IR DLETE AQIL geo X
KOCEEENETHRS WK o

$geoNear AR

{

near: {

type: 'Point',

coordinates: [121.5466, 25.15532]
b
distanceField: 'distance',
maxDistance: 5000,
includelocs: 'geometry',
query: {

County: { $in: ['ZEJbm', '#Hdkdi'l }
}

}

WHAR

_id: ObjectId("620bb060a4825d55ealb2cea")
SiteName: "[Z83"
County: "=1tmM"
» geometry: Object
AQI: 49
distance: 3499.1523864049664

"$geoNear , (B BIRZ » R g
T o 28 near REFERERZ - HIR0 wums
EREBRAEONE  BENE 98 0.
MISREUBERELNBEHETH | eees
REITHEF o DLEFREY [121.5466, A
25.155321 1 » L EERR A BB0A LS amoes |
Z o] BATE Google B EE wonmnen B
RS - 058 i

RIS R

4-24



28] distanceField S EAEYERSEBVEERE @ Rl EBBPOEE@ER
ANGBYEEEE » M1 258 distance O] B5] ' B ALR ' FHREBEBR
&R —1T - 28 maxDistance R EILSRAHE - "{\_LZ%@R BEL::

RTELSHEREBEDPD 5 AEANER » HRBRR =DV
1028 BISEIR=358% D BIRBIE TAREL K- Q%ﬂ[ includeLocs
FRERANKEREEEEN @ WUBBIBE] ' LS RIESE -
RBBANHLT L > BERBEBIERY geometry I o 28] query B
KEBTELSERME - UBREHRAN » RIBSSIHEFIEHER » &
BRI SHRNRLESZIEN

NEAIL aggregate 7£ Python & MongoDB shell PE1TR VR EIER -
FREERZBELLME = P 10 AEEE ALY AQI B lIGER I B BiAER
8HE -

# Output
[
{

_id: ObjectId("620bb060a4825d55ealb2cea"),

SiteName: '[5HA',

County: 'Z]tri',

AQI: 49,

geometry: { type: 'Point', coordinates: [ 121.529583, 25.182722 1] },
distance: 3499.1523864049664

b

{

_id: ObjectId("620bb060a4825d55ealb2cb5"),

SiteName: '-#f',

County: 'Z]tii',

AQI: 44,

geometry: { type: 'Point', coordinates: [ 121.515389, 25.105417 ] },
distance: 6383.870946549611

P

{

_id: ObjectId("620bb060a4825d55ealb2cb4"),
SiteName: '"JR/K',
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