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e database: test
e table: BOOKS
id name author
1 Re-Engineering Legacy Software Chris Birchall
2 EFFECTIVE JAVA Joshua Bloch
3 | JavaScript David Flanagan



MySQLIZH )&% (T 53—k

@GrabConfig (systemClassLoader=true)
@Grab (group="mysql', module='mysqgl-connector-java', version='5.1.6")

import groovy.sql.*

def db Sgl.newInstance (

url: 'jdbc:mysql://localhost/test’,
user: 'root',

password: 'root')

def rows = db.rows ('SELECT * FROM BOOKS')
rows.each{println it}




PostgreSQLIZV TUZ# (T 50—k

@GrabConfig (systemClassLoader=true)
@Grab (group='org.postgresql', module='postgresql', version='42.1.4")

import groovy.sql.*

def db Sgl.newInstance (

url: 'jdbc:postgresql://localhost/test’',
user: 'postgres'

password: 'postgres'

preferQueryMode: 'simple')

def rows = db.rows ('SELECT * FROM BOOKS')
rows.each{println it}
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tag length payload
1Byte 4Byte (length - 4) Byte
e tag
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BamBEONEHEIEE

0000 51 00 00 00 18 53 45 4c 45 43 54 20 2a 20 46 52

0010 4f 4d 20 42 4f 4f 4b 53 00

tag length query
51 00 00 00 18 53 45 4c 45 43 54 20 2a 20 46 52 4f 4d 20 42 4f 4f 4b 53 00
Q' 24 "SELECT * FROM BOOKS\O'

sqlD X FF| EINULLIRIHFE H20XF = 24 - 4(lengthB &)
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tag length colnum count

54 00 00 00 4b 00 03

T 75 3



AT —HRZE(2)

name

69 64 00

'id\o'

6e 61 6d 65 00

'name\0'

table id

00 00 40 0Oe

00 00 40 0Oe

column
id

00 01

00 02

column type

00 00 00 17

23 (INT4)

00 00 00 19

25 (TEXT)

type length

00 04

FF FF

modifier

FF FF FF FF

-1

FF FF FF FF

-1

format
(0:text,1:binary)

00 00

text

00 00

text
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44 00 00 00 3f
52 65 2d 45 6e

65 67 61 63 79
00 Oe 43 68 72

L)

00 00 01 31 OO
65 65 72 69 6e
66 74 77 61 72
42 69 72 63 68

colnum

tag length count length data
44 00 00 00 3f 00 03 00 00 00 01 31
'D! 63 3 1 1

D HEYIRL

length

00 00 00 le | 52
69

6e
61
66

data

65 2d 45 6e
6e 65 65 72
67 20 4c 65
63 79 20 53
74 77 61 72

67
69
67
6f
65

30 'Re-Engineering
Legacy Software'

length

00 00 00 Oe

14

data

43 68 72 69

73 20 42 69

72 63 68 61
6c 6¢

'Chris
Birchall'
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tag length command tag
43 00 00 00 Od 53 45 4c 45 43 54 20 33 00
'C' 13 'SELECT 3\0'

"INSERT n', 'UPDATE n', 'DELETE n'FE-21U¥d 3
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3Byte 1Byte (length) Byte
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Length-encoded Integers

e 0x00 ~ OxFA (250)
o ZMEZEEA (0~ 250)
e OxFB (251)
o NULL
e OxFC (252)
o REED2/\(+E{EET S (16bit int)
o AF1byteTRIBTES 251~ 255 [FTITREINBIEITHS
e OxFD (253)
o ERIDINALE{ELT H(24bit int)
o OxFE (254)
o &EEMDB/\A+E{ELT 5 (64bit int)



Length-encoded Strings

Length-encoded integers String
(1, 3,4 ,9) Bytes (0 - 278) Bytes

SEDOHFITIE 1Byte TRIZRTE DD H
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o 03414243
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o 04 68 6f67 6e 04 46 55 47 41
o "hoge", "FUGA" &LVSHTE LT=2D 0 X% 5
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14 00 00 00 03 53 45 4c 45 43 54 20 2a 20 46 52

4f 4d 20 42 4f 4f 4b 53

length seq payload

14 00 0O 00 03 53 45 4c 45 43 54 20 2a 20 46 52 4f 4d 20 42
4f 4f 4b 53 ..

20 0 03[E5E
'SELECT * FROM BOOKS'

sqID X FF [ENULLIRIH & H 19X F = 20 - EE1
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0000 01 00 00 01 03  .....

length seq column count
01 00 00 01 03
1 1 3
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NI LAIT—EZIE (DT LD HRYEL)

0000 28 00 00 02 03 64 65 66 04 74 65 73 74 05 42 4f
0010 4f 4b 53 05 42 4f 4f 4b 53 02 69 64 02 69 64 Oc

0020 3f 00 Ob 00 00 00 03 03 42 00 00 0O

length seq column information

28 00 0O 02 03 64 65 66 04 74 65 73 74 05 42 4f 4f 4b 53 05
42 4f 4f 4b 53 02 69 64 02 69 64 Oc 3f 00 Ob 00
00 00 03 03 42 00 00 0O e e e e e e e

40 b R (3,'def') EE
schema (4, 'test')
table alias (5, 'BOOKS ')
table (5, '"BOOKS ')
column alias (2,'id")
column (2,'id")
—————— oc El%E
character set 3f 00 = 63 (binary)
max. column size Ob 00 00 00 = 11
Field types 3 (LONG)
Field detail flag 03 42 = (NOT NULL, PrimaryKey, AutoIncrement)
decimals 0

—————— 00 00 EE
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EOF/\Yybh521{5

05 00 00 05 fe 00 00 22 0O

length seq EOF
05 00 00 05 fe 00 00 22 00
5 5 | --——- Oxfe MEE

warning count 00 00
server status 22 00
( SERVER_QUERY_NO_INDEX_USED , SERVER_STATUS_AUTOCOMMIT )
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01 31 1le 52 65 2d 45 6e 67 69 6e
67 20 4c 65 67 61 63 79 20 53 6f

65 Oe 43 68 72 69 73 20 42 69 72

length seq row data

30 00 00 06 01 31 le 52 65 2d 45 6e 67 69 6e 65 65 72 69 6e
67 20 4c 65 67 61 63 79 20 53 6f 66 74 77 61 72
65 Oe 43 68 72 69 73 20 42 69 72 63 68 61 6¢c 6¢C

42 6 (01, 31) = '1"
(le, 52 65 2d 45 6e 67 69 6e 65 65 72 69 6e 67 20 4c 65 67 61 63 79
20 53 6f 66 74 77 61 72 65) = 'Re-Engineering Legacy Software'

(Oe, 43 68 72 69 73 20 42 69 72 63 68 61 6¢c 6¢c) = 'Chris Birchall'
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05 00 00 09 fe 00 00 22 0O

length seq EOF
05 00 00 09 fe 00 00 22 00
5 9 | ----- Oxfe MEE

warning count 00 00
server status 22 00
( SERVER_QUERY_NO_INDEX_USED , SERVER_STATUS_AUTOCOMMIT )
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@GrabConfig (systemClassLoader=true)
@Grab (group="mysql', module='mysqgl-connector-java', version='5.1.6")

import groovy.sql.*

def db Sgl.newInstance (

url: 'jdbc:mysql://localhost/test’,
user: 'root',

password: 'root')

def rows = db.rows ('SELECT * FROM BOOKS')
rows.each{println it}




PostgreSQLIZV TUZ# (T 50—k

@GrabConfig (systemClassLoader=true)
@Grab (group='org.postgresql', module='postgresql', version='42.1.4")

import groovy.sql.*

def db Sgl.newInstance (

url: 'jdbc:postgresql://localhost/test’',
user: 'postgres'

password: 'postgres'

preferQueryMode: 'simple')

def rows = db.rows ('SELECT * FROM BOOKS')
rows.each{println it}
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B9 A% Interfacel 2 H
Driver
Connection

Statement / PreparedStatement / CallableStatement
ResultSet
DatabaseMetaData / ResultSetMetaData
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PostgreSQL



Eﬁ%ﬁ:ﬁl/\A*)-u— 1_

0000 51 00 00 00 18 53 45 4c 45 43 54 20 2a 20 46 52

0010 4f 4d 20 42 4f 4f 4b 53 00

tag length query
51 00 00 00 18 53 45 4c 45 43 54 20 2a 20 46 52 4f 4d 20 42 4f 4f 4b 53 00
Q' 24 "SELECT * FROM BOOKS\O'

—

sqlD X FH[EINULLIR Im = H20XF = 24 - 4



QueryExecutorimpl.java

private void sendSimpleQuery (SimpleQuery query, SimpleParameterList params)
throws IOException ({
String nativeSql = query.toString(params) ;

LOGGER. log (Level .FINEST, " FE=> SimpleQuery (query=\"{0}\")", nativeSql) ;
Encoding encoding = pgStream.getEncoding() ;

byte[] encoded = encodina.encode (nativeSal) :
pgStream.sendChar('Q'") ;

pgStream. sendInteger4 (encoded.length + 4 + 1)
pgStream. send (encoded) ;

pgStream. sendChar (0) ;

pgStream. flush() ;

pendingExecuteQueue.add (new ExecuteRequest (query, null, true));
pendingDescribePortalQueue. add (query) ;
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44 00 00 00 3f
52 65 2d 45 6e

65 67 61 63 79
00 Oe 43 68 72

L)

00 00 01 31 OO
65 65 72 69 6e
66 74 77 61 72
42 69 72 63 68

colnum

tag length count length data
44 00 00 00 3f 00 03 00 00 00 01 31
'D! 63 3 1 1

D HEYIRL

length

00 00 00 le | 52
69

6e
61
66

data

65 2d 45 6e
6e 65 65 72
67 20 4c 65
63 79 20 53
74 77 61 72

67
69
67
6f
65

30 'Re-Engineering
Legacy Software'

length

00 00 00 Oe

14

data

43 68 72 69

73 20 42 69

72 63 68 61
6c 6¢

'Chris
Birchall'



QueryExecutorimpl.java

case 'D':
bytel]l] tuple = null;
try {
tuple = pgStream.receiveTupleV3() ;
} catch (OutOfMemoryError oome) {
if ('noResults) {
handler.handleError (
new PSQLException (GT.tr ("Ran out of memory retrieving query results."),
PSQLState.OUT OF MEMORY, oome)) ;




PGStream.java

int 1 msgSize = receivelnteger4() ;
int 1 nf = receiveInteger2();
byte[] [] answer ="tniew oyte|l nf][];

OutOfMemoryError oom = null;
for (int 1 = 0; i < 1 nf; ++i) {
int 1 size = receivelInteger4();
if (1 size !'=-1) {
try {
answer[i] = new byte[l size];
receive (answer[i], 0, 1 size);
catch (OutOfMemoryError oome) {
oom = oome;
skip(l_size);
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Length-encoded Integers

o OxFB (251) ki
o ZMEZEEA (0~ 250)
e OxFB (251)
o NULL
e OxFC (252)
o REED2/\(+E{EET S (16bit int)
o AF1byteTRIBTES 251~ 255 [FTITREINBIEITHS
e OxFD (253)
o ERIDINALE{ELT H(24bit int)
o OxFE (254)
o &EEMDB/\A+E{ELT 5 (64bit int)



Buffer.java (readFieldLength)

switch (sw) {
case 251:
return

case 252:
return

case 253:
return

case 254:
return

default:
return

NULL LENGTH;

readInt() ;

readLongInt() ;

readLongLong () ;




MysqllO.java

switch (sw) {
case 251:

len = NULL_LENGTH H
break;

case 252:
len = (this.mysqlInput.read() & Oxff) |
remaining -= 2;

break;

((this.mysqlInput.read() & Oxff) << 8);

case 253:

len = (this.mysqglInput.read() & Oxff) | ((this.mysqglInput.read() & Oxff) << 8) | ((this.mysqglInput.read() & Oxff)
<< 16);
remaining -= 3;

break;

case 254:

len = (int) ((this.mysqlInput.read() & Oxff) |

((long)
| ((long)

(this.mysqglInput.read() & Oxff) << 8)
(this.mysqlInput.read() & Oxff) << 16) | ((long) (this.mysqglInput.read() & Oxff)<< 24)
| ((long) (this.mysqglInput.read() & Oxff) << 32) | ((long) (this.mysqlInput.read() & Oxff)<< 40)
| ((long) (this.mysqglInput.read() & Oxff) << 48) | ((long) (this.mysqlInput.read() & O0xff)<< 56));
remaining -= 8;
break;

default:
len = sw;




BLVEhHht

14 00 00 00 03 53 45 4c 45 43 54 20 2a 20 46 52

4f 4d 20 42 4f 4f 4b 53

length seq payload

14 00 0O 00 03 53 45 4c 45 43 54 20 2a 20 46 52 4f 4d 20 42
4f 4f 4b 53 ..

20 0 03[E5E
'SELECT * FROM BOOKS'

sqID XF 5 (EINULLILIH & HFT19XF = 20



final ResultSetInternalMethods sqglQueryDirect(StatementImpl callingStatement, String query,
String characterEncoding, Buffer queryPacket, int maxRows, int resultSetType, int
resultSetConcurrency, boolean streamResults, String catalog, Field[] cachedMetadata) ({
this.sendPacket.writeByte ( [byte) MysqglDefs.QUERY) ;

this.sendPacket.writeStringNoNull (query) ;

queryPacket = this.sendPacket;

Buffer resultPacket = sendCommand (MysqlDefs.QUERY, null, queryPacket, false, null, 0);

public final class MysqglDefs
static final int QUERY = 3;
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0000 01 00 00 01 03  .....

length seq column count
01 00 00 01 03
1 1 3

H5 L #E Length-encoded Integers
ZDEElengthd4—JLRIZH B



==

1TT

—321E (TP HEYRL)

01 31 1le 52 65 2d 45 6e 67 69 6e
67 20 4c 65 67 61 63 79 20 53 6f

65 Oe 43 68 72 69 73 20 42 69 72

length seq row data

30 00 00 06 01 31 le 52 65 2d 45 6e 67 69 6e 65 65 72 69 6e
67 20 4c 65 67 61 63 79 20 53 6f 66 74 77 61 72
65 Oe 43 68 72 69 73 20 42 69 72 63 68 61 6¢c 6¢C

42 6 (01, 31) = '1"
(le, 52 65 2d 45 6e 67 69 6e 65 65 72 69 6e 67 20 4c 65 67 61 63 79
20 53 6f 66 74 77 61 72 65) = 'Re-Engineering Legacy Software'

(Oe, 43 68 72 69 73 20 42 69 72 63 68 61 6¢c 6¢c) = 'Chris Birchall'



MysqllO.java

readResultsForQueryOrUpdate

long columnCount = resultPacket.readFieldLength() ;

getResultSet

for (int i = 0; i < columnCount; i++) {
Buffer fieldPacket = null;

fieldPacket = readPacket() ;
fields[i] = unpackField(fieldPacket, false);




MysqllO.java (versionMeetsMinimum)

if (getServerMajorVersion() >= major) {
if (getServerMajorVersion() == major) {
if (getServerMinorVersion() >= minor) ({
if (getServerMinorVersion() == minor) {
return (getServerSubMinorVersion () >= subminor) ;

}

return true;

return false;

return true;

}

return false;




JDBC Driver Types
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JDBC Driver Types
o Type 1

ODBCrZA/\Z&INIFERTHEUETHED
sun.jdbc.odbc.jdbcodbcdriver
£FEDBM;ELV\IODBCTRIREN ST, EX LA —DEE
JDK8M b RIS 75 <75 o7

o Type?2
DBEIERATAIESA/N\ZINHEBRTHEURET



JDBC Driver Types

e Type3d

DBIZ7 7t RS 5 Y—/\DBHY ., ZOH—/NIZKYEBRINT-
(TCP)ZOra/LERIRY BPureJavaRESN-FS54/\

com.ibm.db2.jdbc.net.DB2Driver
Java 7 7Ly RIZERETESN 5L



JDBC Driver Types

o Type4d
java.net.Socket/Z&YPureJavaTDBIZEET7 It X

o EEFNTYMEE
o RIS/\yMEMT

FZRL71= MySQL, PostgreSQLR A /\ G E X NIZHT=-5
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LNALYAZEJDBC Driver

H2 Database

#H A4 #ADB

PostgreSQLE #tH-—/\ELTHENMET S (TCPTRRIJLAE—)
https://qithub.com/opt-tech/redshift-fake-driver

COPY/UNLOAD D A& 5t % (fake-)S3IZ kK S
https://github.com/mockrunner/mockrunner

mockrunner-jdbc / MockDriver
JDBCEHDUEFFELZEEVIIET D
https://qithub.com/jprante/i{dbc-driver-csv

CSVZSQLTERETES


https://github.com/opt-tech/redshift-fake-driver
https://github.com/mockrunner/mockrunner
https://github.com/jprante/jdbc-driver-csv

JDBC Versions



JDBC Versions

e 1.0 (JDK1.1)

o 2.0(JDK1.2)
o Statement#~~~Batch & B0
e 3.0(JDK1.4)
o getGeneratedKeys 1B/l (auto_increment THE I TI-EZEE)

e 40 (JDKO)
o Class.forName(DriverName) ~&1t (META-INF/services/java.sql.Driver)
KESANERNBISAN D AT LYZAA—SE TA—FENTIHFEICRS



JDBC Versions

e 4.1(JDK7)

o try-with-resources *tIit:

o Connection,Statement,ResultSet%: & A AutoCloseablelZ
o 42 (JDK8)

o LDhDinterfacelZdefault A v KB H0

o JDBCTypedlZ{F:EmMm (A5 LE (KintEHTZ>T-)
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Asynchronous JDBC API

JavaOne(10/3) TR RN T-1EH#K

OOW and Java One 2017 Presentations
CON1491 - JDBC Next: A New Asynchronous API for Connecting to a Database

FFEHI—FRXFvTavh
http://hg.openjdk.java.net/jdk10/sandbox/jdk/file/a31057bda7c5/src/java.sqgl/share/
classes/java/sql2



http://www.oracle.com/technetwork/database/application-development/jdbc/overview/oow-j1-2017-3959528.html
http://www.oracle.com/technetwork/database/application-development/jdbc/con1491-3961036.pdf
http://hg.openjdk.java.net/jdk10/sandbox/jdk/file/a31057bda7c5/src/java.sql/share/classes/java/sql2
http://hg.openjdk.java.net/jdk10/sandbox/jdk/file/a31057bda7c5/src/java.sql/share/classes/java/sql2

Asynchronous JDBC API

o HIFDELITEMMEL
o java.sql2/\vH—

e Java 9 GiEMIZ/Zo71=-Flow API&E D EE

o Connection[ZL FDHRIGAY YD FE
Flow.PublisherpublisherOperation (String sqgl)

o RSANBIZEARIZZEZEL
o OracleARZA/\NTORIATER S GREHENDORAE)
= nio SelectorlZ&YSZEEIERHTE NN TLVSLLY



public Future<List<String>> selectAllUserNames (DataSource ds)
try (Connection conn = ds.getConnection()) {
return conn.rowOperation ("SELECT id, name FROM BOOKS")
.initialValue(() -> new ArrayList<>())
.rowAggregator ((list, row) -> {

list.add (row.get ("'name", String.class))
return list;

})
.submit ()

.toCompletableFuture() ;
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o HWHEMJIDBCIZTAYXLTIO
o RALvwkZETIOVILALY
o NEADBEDOKRZF - TCLWAEETIVITNBEEETHES
o BE{Rp%HIELTIE...
1t D FEplay framework 7 7')
TEPRIZEEZIONBLDKRETVERIZKYRLYRT—ILH G
playD AL YR T—ILEIE T T4 ILEZECPUD T K
BEWNWIITVERTIAHAHDEIT. ERADALYRT—IILTEITT A EOKELEEHE

O O O O



ey A Y b

e DBREITSQLAEMEWNEITTEHL, BELTLSABTHLHEHEDS
o HEHmXFHESQLIGENEWZITRZFEAIIDBEEZ S
o F£JIDBCrZA/\MHBEDinterfaceZzH&E (LI-BITEERNBTEZEM) LT TLSH L
o DB EIZHBEDAPITTHERTES
o Typed#iinJavalZlT TDOB7 VR EZHTES
o JarEZHNIETEND
o RATATITAT UM eaptENMNMNTANLGLTERLY
o HATHRSA/MENSINE-TREBLIZH - TEET R !
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