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1.3 MongoDB SQL Gateway
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2. Client (Electron)
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2.3.2 Electron AMEH

mi o8= 2%l Electrons &S
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N N

\/

Cross Platform

ompatible with Mac, Windows, and

Web Technologie:

Electron uses Chromium and

ELECTRON

community of contributors.

Node.js so you can build your ap inux, Electron apps build and run

with HTML, CSS, and JavaScript. on three platforms.
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2.3.4 Electron Process?t &4
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£2hE Crot Library AR 215

AO|O|E : Electron-updater
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DB tree, Editor

DB Tree Editor

itorl Editor2 Editor

DB x3
db.collection.find({})
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- collection 1
- index
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2.6.2 MongoDB Command 314

Command ¢ &4 A&l
- Z|™ Commandg Editor0f j2st= 4l (CLI)

W dbip v |4 dbip v & dbip By A Query P Explain =] Code <k A EH
1 db.collectionl.find();

2 db.collectionl.insertOne({"coll":"test"});
3 db.collectionl.updateOne( { name: "Abet" }, { $set: { age: 20 }});

4

- Command EfY/ZA/HEB = YE = Assistor= 24l (Ul)

TOTAL SIZE AVG. SIZE

db'pteSt DOCUMENTS | 228 228 INDEXES |
Documents Aggregations Schema Explain Plan Indexes Validation

— %
: {; + OPTIONS m
. { 1

-3 60000

0 0
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DB Name : nflix

H - =
COmmand '—:IQ-'—I- collection name : dramas
. " . title company
- CommandZ node.js ZE= B14 5}j0f Squid Game A
Kindom B
- .

await client.connect();

const database = client.db("nflix");

const dramas = database.collection("dramas”);
)/// const query = {title : "Squid Game"};

AMEXP2F command &l const drama = await dramas.findOne(query);

use nflix
db.dramas.findOne({title : "Squid Game"})

javascript =t

Command 832 J1oi= olC| 1 ofE 2t

QA7
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ujo
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Proxy2 =

- ProxyE &

- - - 4
chollE e
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o
|

A=kl

& s
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- SAl Driver

1. AF=2X} Command =

db.dramas.findOne({title : "Squid Game"})

2. DB oA

await client.connect();
const database = client.db("nflix");



DEVIEW

2.6.2 MongoDB Command ¢4

Proxy2E2 S8t 52 ot

3. Proxy 2-E0j|A| collection ZHM|E 2|&

// WrappedMongoDb.ts

export default function(mongoDb:Db){ this.resultset = eval(query);
let classHandler = {

get: function(target:Db, prop:string) {

4. eval 2 0| oM

const ret = Reflect.get(target, prop);
// database HHOIUE & 52 4 UZS

if (prop in target) {

i

return ret;
} else {

// database(i UG St OIE€EB SR collectionZBT= S=ot==8.

return target.collection(prop);

}

return new Proxy(mongoDb, classHandler);

}

& X https://github.com/yonn-kim/mongo-js-driver-wrapper
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Proxy2 = L4 Mongo shell A&

- Mongo DB HHEE ali6t= A Xl CLI &
(https://docs.mongodb.com/mongodb-shell)
HAE V0| 215t LEAA (https://github.com/mongodb-js/mongosh)

mongodb@ubuntu:~/mongodb-1inux-x86 ~64-2.6.0% bin/mongo
MongoDB shell version: 2.6.0

connecting to: test

> db.adminCommand( { getLog: "global"™ } )

"totalli ne”Wr_tten" - 34,

".-Oq" :

"2014- ﬂ: 08T01:36:03.034-0400 [1initandlisten] MongoDB ... "

r

"2014-05-08T01:36:03.036-0400 [initandlisten] db version v2.6.0",
"2014-05-08T01:36:03.038-0400 [initandlisten] git wversion: "
| ] g

r

Mongo Shell CLI 2}t


https://docs.mongodb.com/mongodb-shell
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2.6.3 Data Import / Export 14

Ch 8 CIlO|E] X2l A| Ol

- Renderer0j|A= 4|0|E{= MainProcessS 2 HLHA] X{2| s{Of<t
- 2L} MainProcessO|Al= Multi Thread & #HEGHX| S
- CHEZF H|0|EE oHHOj| X 2|5t2{2 OOM WAl -> Chunk EI{I2 X2 T e

RendererProcess (read) MainProrass (parse/check)
L e[

o Ja] 5N ] BN e 1 I7som
10110| [10110| |10110 -
01001| | o1001| | 01001 Send {.P ?9 T Send Se rver

T

Client
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2.6.3 Data Import / Export 14

Stream A 2]

- StreamEZ =S 1101 H=12H S|4
- Chunk |2 X{2|510{ OOM '=c'> |

- H|S?|=2 4|0|E & 1/0 X2

RendererProcess (read) MainProcess (parse/check)
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2.6.3 Data Import Stream ++21 0{| x|

Import Stream X{Z]

const jsonToMglStream = pipeline( const importStream = pipeline(
fs.createReadStream(filePath, { encoding: 'utf8' }), new ExecQueryReadStream(infolist),
JSONStream.parse('*"), new QueryExecutor(req, this.queryRunningPubsub),
new ImportJsonQuery(req).on('data’', (res: ExecuteQueryInfo) => { new ImportReport(editorld).on('data’, (res: ImportResult) => {
result.push(res) result.push(res)
1) 1)
err => { -/ err => {
if (err) { if (err) {
// ISON parsing error errorMsg = "Import mgl error \n' + err.message
errorMsg = 'Json Parsing error \n' + err.message Sentry.capturekxception(err)
} }
}, }s
) )

Read file stream Import stream
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Multi CommandE& st I Aol 30| A
AP X} HSH0| DELETE : O, INSERT : X A2 02 CommandE 2= AlsH

db.collectionl.delete() // 23St 0
db.collectionl.insert({"colname" : "sqgl gateway"}) //&& X
- e et CommandS2 0|2 2/4A| 25 =3H0| Qtx|0{OF Sf=0| DELETE Tt
ABHEl A OIC}
T o2 T AA

Command X2| 2t 2 Bl Ot
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2.6.4 Multi Command Ol

40| It HME
- Ol2f B E X3 CIFS1H| Command?t 7Fs8iA 2= FHO|AE T 022

function dmlCommand(command, data) {
db.collectionl| command]|(data)

dmlCommand('delete’, {title: '01d'})
dmlCommand('in' + 'sert', {title: 'New'})
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@ SQLGateway for MongoDB File Edit Help oy N~ Q) @A Q KL ~ 102 18Y (¥)F 11:42
SQLGateway for MongoDB v1.0.0

SQLGateway for MongoDB

HOIE#0] X|%: KR

NB12006




3. Server
(Mongo Wire Protocol & Command)
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JDBC(Java Database Connectivity) Spec =

- C}Fst DBMS
- JDBC spec = +1915'™H DB ® 5=

getMetadata

[ executeQuery ]

commit

execute

rollback

SQLGateway Driver (JDBC)

Client

SQL Gateway Server
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oot Gateway Server

£ X|21612| 9|8l JDBC Driver2 At2sth
e e o I =

getMetadata

commit

rollback

SQLGateway JDBC API g

N
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\_//
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N
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~
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—

MSSQL
~

N
-

\ Oracle |[ MysaL |
) executeQuery Driver _ Driver
MssaL || cubrid |

execute Driver  J|  Driver |
Nbase T | PostgreSQL |

Driver ]| Driver

JDBC Driver
Gateway Server
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w
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3.2 MongoDB & JDBC=?

7|£ SQLGatewayZ MongoDB & X[ 4= QUS7}7?

- MongoDB = JDBC A4S X|& OFet
- MongoDB = XAl 42| Protocol AL
- SQLGateway 2t ™&{ CI=E ABIO 2 X9 £}

MongoDB & Gateway Server o134 E R
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3.3 MongoDB & Gateway Server

ERARaE::
- 7|E SQLGateway X2 BE 12 ItY, F2H0|, 22 7I58 79
- MongoDB 7|5 0] 1%t CHS

- Command 32}, AHH| £ &4

- MongoDB Protocol 13
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3.3 MongoDB H-8 Gateway Server

73

- Client

- MongoDB AW HAS LSS RIoH 54 Driver 12 ALE
- Server

- MongoDB Protocol 71¢

- 1’45 HESR 3 MHEF gl +19152| RIsH GO HO = 1o



3.4 MongoDB Gateway 2li® 7| &

1. MongoDB Wire Protocol Parsing
2. M2 M3t H|o

3. HUHE Logging

-

-

\_

Mongo Node Driver

~

/

Client

™ 4
4 )
Command =2t
. (Go Driver)
Wire Protocol Wire Protocol x-IE"_'I'._'IO._l' / L J
Parser (o7 i
) L Gateway Server
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MongoDB Shell 2 &

MongoDB Shell
(AFEAL RIR)

DEVIEW
2021

oSt

command &

use testdb
db.test.find({})

I -
ot Command AlgH 1}
4 ™ 4 ™
»  MongoDB Driver - MongoDB Server
wire protocol
\- Y \ /

OP_MSG{MsgHeader: Header{MessagelLength: 104, RequestID:
77, ResponseTo: 0, OpCode: MSG}, Flags: [], Sections: 1,
Checksum: 0}, Section[0]=SingleDocument{DocumentSize: 83,
Document:{find:"test" filter:{},Isid:{id:{"Subtype":4,"Data":"VqBM
8gW5TY2UxDTtDIn7Iw=="}},$db:"testdb"}}
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MongoDB Driver - Server 2 412 Wire Protocol= A&
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| T
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Parser
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3.4.1 MongoDB Wire Protocol Parsing

MongoDB Wire Protocol 12

- MongoDB Wire Protocol: socket-based request-response style protocol
- Header, Body £ 17
- Header > OpCode £ fd= F1&

struct MsgHeader {
int32 messagelLength; // total message size, including this
int32 requestID; // identifier for this message
int32 responseTo; // requestID from the original request

// (used in responses from db)
int32 opCode; // request type - see table below for details

£X{: MongoDB Wire Protocol Manua



DEVIEW
2021

3.4.1 MongoDB Wire Protocol Parsing

MongoDB Wire Protocol - OpCode o

9013 §e6nd a message using the format introduced in MongoDB
- MonqgoDB O|AL2 OP MSG BHAIE o . ,
O g O 3 N 6 | o O . S I |- O 1 Reply to a client request. responseTo is set.

Deprecated in MongoDB 5.0.

- 5.0 2E{= OP_MSG A|2|3t Opcode= ==

Deprecated in MongoDB 5.0.

d e re C a t e d L= 2002 Insert new document.
p Deprecated in MongoDB 5.0.
RESERVED 2003 Formerly used for OP_GET_BY_OID.
ey 2004 Query a collection.

Deprecated in MongoDB 5.0.

OP_GET_MORE 2005 Get more data from a query. See Cursors.

Deprecated in MongoDB 5.0.

OP_DELETE 2006 Delete documents.

Deprecated in MongoDB 5.0.

OP_KILL_CURSORS 2007 Notify database that the client has finished with the cursor.

Deprecated in MongoDB 5.0.

OP_COMPRESSED 2012 Wraps other opcodes using compression

£X{: MongoDB Wire Protocol Manual
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3.4.1 MongoDB Wire Protocol Parsing

OP_MSG

- Heder: Opcode, H|A|X] 20| 52 H°

- Flags: MongoDB driver -> Server 2t M2 flag § &
- Body: Command B &

- Document: Bson documents

- Checksum: CRC-32C A|3/d e

Header | OP_CODE, HA|X| ZO|] S Holst= 88 sl
Flags exhausAllowed, moreToCome, checkSumPresent

Body {"HH""CH A"} FAIC| command E. (0: {"insert":"collection"})
Document | BSON Documents (Array)
Checksum | CRC-32C checksum (Optional)




- At Xt9o| A2 SELECT, INSERT, UPDATE, DELETE, DDL 2 9
- 2= MongoDB CommandS =4JollM | Het 0l B
- AF2 X2} JFEI st @ M Command S H| st 48l |0

Hot #30| AFEXL Aol

Command T 280 x| O]
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Database Commands

Aggregation Commands
Geospatial Commands

Query and Write
Operation Commands

Query Plan Cache
Commands

Authentication

Commands

User Management
Commands

Role Management
Commands

Replication Commands
Sharding Commands
Sessions Commands

Administration

Commands
Diagnostic Commands

Free Monitoring
Commands

System Events Auditing
Commands

ommand Ot T Q

A 14691
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Query and Write Operation Commands

©® NOTE

Name

delete

find

findAndModi fy

getLastError

getMore

insert

resetError

update

to its reference page.

For details on specific commands, including syntax and examples, click on the specific command to go

Description

Deletes one or more documents.

Selects documents in a collection or a view.

Returns and modifies a single document.

Returns the success status of the last operation.

Returns batches of documents currently pointed to by the cursor.

Inserts one or more documents.

Removed in MongoDB 5.0. Resets the last error status.

Updates one or more documents.
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3.4.2 5 At M|

MongoDB Command &3 il

- SQLX = CRUDE 1:1 HHZIO| O{2{=
(CRUD=SELECT, INSERT, UPDATE, DELETE )
- Update command 2| 3<% INSERT, UPDATE 52 At

ujo
H
N
HU
2l
10

13. update
e https://docs.mongodb.com/manual/reference/command/update/#dbcmd.update
e Description: Updates one or more documents.

upsert S40]| L2} update &= insert (upsert = true) 2 SEH§iL|CE

HIO|E| ZXH0{EE 24 ¢17| 20| upsert=true & AR £Z=Z INSERT 2 & |3 5}7| = O{O{EHL|Ct.

o Wire Messagé: update E Update command

e Mongo Gateway

SQLGW gt FZ| 20l

UPDATE )

I INSERT © O upsert=true O|™H INSERT 3t EH=+ Command #Het 27 Fe|
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A |-'— |X—I O| 1k} ‘l|- MAMXHS A i—l"'H -| |-.9.
Ar&XH= MongoDB A Hohll 285 LI 80l ALE
DBAIEY Het @ AEXHEE
ArEAT SELECT INSERT UPDATE Query Timeout |3 %(sec)
Hot Al DELETE DDL o
Z|CHZ=3|4 (1000 {i(rows)
R f R / R
4 N
Command ¢t
4 3 s DI (Go Driver) o
. Wire Protocol | ~Mast b 4
Mongo Node Driver > — : l B
\ y _ Parser 4O MongoDB //
[91%5 E%,'} >~
.
Client ) L Gateway Server ) . 24 DB )
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3.4.3 Command 2%

A2 X7 Al 3._ Command £ L2 22U5}7| 022

- Client Oj|A & 7} St Command $-<i0| Cjefst
- Wire Protocol = Eol| AIHZ ME E|HA &2 CommandE & Gl S
-5S ENCEE] 7IE =8

4 ) 4 ) 4 )

4 )
MQL Command Command $=4t /@
- : N : i ” -

Wire Protocol (... A : A (Go Driver) .
. | Wire Protocol At / \ B
Mongo Node Driver > — B
i ) . Parser \ 1104 ) MongoDB //
\/
. Client ) L Gateway Server 24 DB
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runCommand method

- AF2XP} Y43t Croket HEHO| Command & 35 EH o2 7|2 U
- MongoDB &= db.runCommand({}) 23HCe 2 B = | Hdd It

db.test.find( { "name.last": "Hopper" } )

2= Command

y

db. runCommand( { find: "test", filter: { "name.last": "Hopper" } })

H3l=l runCommand
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DB switching

- Mongo Shell2 use <database> YdO{Z DB & HE

- Command Al A| db HO| Ai=k=l

- db.collection.find() Command= O{td DB 0ff Command= &M =X| & =+
N ol 5

use testdb
db.test.find( { "name.last": "Hopper" } )

¥

db.getSiblingDB("testdb").runCommand( { find: "test", filter: { "name.last": "Hopper" } })
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3.5.1 1 9| Xz|gt Abgt - Kill Command ™

Kill Command AidH

1. Asi=0l Command X3
db.currentOp()

2. Kill Command
db.adminCommand( { "killOp": 1, "op": <operationID> } )
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SQL Gateway 0j|A] A3lst Command Bt Kill SHOf &t

1. 8= &4 AppName 0l AppName+SessionID & X%
2. Kill e 22| Al B2 2EEY currentOp > inprog

prog" : [
{
"typ ‘op",
"ho 'dbip—-mongotest-001"
"desc" : "conn930033"
nnnnnnnnnnnn d" : 930033,
"clientMetadata" : {
driver" : {
ame"' ngo—g
"version" : "v1.3.4"
}
"os" : { ;
“type" : "darwin", A N S I D
"architecture" : "amd64" p p a m e + eSS I O n
} . ),
"platform" "g0l.15.7" R
"application” {fessssssssnnssnnsannsannnnnnnnnnnnnnnnnnnnE !
go—g 3-e59belcO-cb 6d-4772-ab@f-c4b8 322183c6'™
} IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII .
}
"ac "o
rrrrrrrrr pTime" "2021-05-11T12:12:50.906+09: 00"
}
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MongoDB 2| Cursor Fetch Bl

- find, aggregate = cursor £ 2|H

- IS H|0|E{ & 7}X 2 getMore command £ A&
- getMore = cursor 7} &2l AHZ QX sl{of &t

MongoDB
Driver

find

Cursor

:getMore(cursorld) :

cursor

MongoDB
Server
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3.5.2 1 2| X{2|ol Al -

Client

—

Cursor Fetch

A\
S3UH Ol
]l AN OlOS
%*loﬂ -Q-*C-DI E! T AN
]l AN Olo
= 1T AN
O - o =1y
e as 0|2 R
| N find 4 N
find Gateway *I MongoDB
Server ’ cursor Server
% Cluster 1 (Primary)
o / o /
getMore
\/ ~ getMore e ~
Y Gateway - MongoDB
STl O — Server error Server
cluster 2 N 2.1 (Secondary)
N y ve L y
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3.5.2 1 2| H2|ot Atat - Cursor Fetch

22 Gt

= O L.

Zookeeper

- S HIMQI HL

Client

find
~
cursor

9
\/
cursor

sticky session 1 ¢4

- & M HEE zookeeper O X%
0|7 & MHZ 287

o

etMore

o
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N find 4 N
Gateway - MongoDB
Server . cursor Server
Cluster1 N (Primary)
RN /
getMore
~ R cursor - ~
\
\
Gateway \\ MongoDB
Server o Server
Cluster2 S 4 A (Secondary)
N \. /
%  Zookeeper
\ %




SQL Gatewa
Client

.

nedeco

N’

Update Server
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[ zookeeper { DBIP } g'—og DB

Coordination Auth-t

Auto Update

Error Log

N

I —

Sentry

Wire Protocol

Auth-z

Logging

Wire Protocol
(pinned conn.) g

SQL Gateway Service

Region 1st, 2nd | 3rd MongoDB
Analyze Wire Protocol/ checking Auth-z

SQL Gateway for MongoDB Overall Architecture






4.1 Lessons Learned

- BE CommandE 2446110 Pelsh| AetS

ot=3} 71 7152 Command E4 = HIEA]
a2 AREXAPF S| L CHEYE X 2| & F9f
(k8s cluster ) 2 A

o
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4.1 Lessons Learned

Desktop Application f1= 1At
- 3|7, ctet OSX|E, XS H[0|E, of|2] EeiZ, Signing § & %H0| B3
- Electron®-g 12{A| FTHH S Yeto| mfedsiA MEiso] 2R

L. — 10

o
- HOEMZ Na{s{A HIEA| application X HIX| 7|5 37t
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