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XML is a buzzword you w111 see everywhere on the
Internet, but 1t’s also a rapidly maturing technology
with powertul real-world applications, particularly
for the management, display, and organization of
data.

D. Hunter, J. Rafter, et al.,
Beginning XML, 4th ed., Wiley, 2007.
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HZ Ut < TOrder

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Order

< Grande

< Coftee Frappuccino

< September 12, 2011,460 yen
Options

< Shot, 50 yen

< Extra whip, 50 yen

< Hazelnut, 50 yen

< (Caramel sauce, 0 yen

< Chocolate sauce, 0 yen

< Chocolate chip, 50 yen
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<order>

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

<size>Grande</size>

<product>Coffee Frappuccino</product>

<date>September 12, 2011</date>
<price>460</price>

<options>

<option price="50">Shot</option>
<option price="50">Extra whip</option> = Shot, 50 yen
<option price="50">Hazelnut</option>

<option price="0">Caramel sauce</option>
<option price="0">Chocolate sauce</option> |
<option price="50">Chocolate chip</option>«= Carame

</options>
</order>-

Rl 7 —

2

< Grande

< Coftee Frappuccino
= September 12, 2011, 460 yen
Options

< Extra whip, 50 yen
< Hazelnut, 50 yen

< Chocols
< Chocole
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XMI.CStarbucks Order

<order>

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

<product>Coftee Frappuccino</product>

<size>Grande</size>
<date>September 12, 2011</date>
<price>460</price>

<options>

<option price="50">Shot</option>

<option price="50">Extra whip</option>

<option price="50">Hazelnut</option>

<option price="0">Caramel sauce</

<option price="0">Chocolate sauge
<option price="50">Chocolate ch

</options>

</order>

User Code
N\

Order

ip ? to write ? to read

XML

Coffee
Frageuccino

Grande

September 12,

2011

460 yen

Order

Shot

5()+er]

Extra whip

M

Hazelnut

__S0yen |

|
e

Caramel sauce

0 yen

Chocolate sauce

0 yen

Chocolate chip
50+er]

L
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Starbucks Order (f& 1)

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

<order>
<size>Grande</size>
<product>Coftee Frappuccino</product>
<date>March 11, 2013</date>
<price>3.14</price>
<currency>JPY </currency>
<count>6</count>
<options>
<option price="50">Shot</option>
<option price="50">Extra whip</option>
</options>
</order>

-rw-r--r-- 1 kaz staff 547 3 18 13:14 hand.xml
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public class Order implements Serializable |

CupSize size; public enum CupSize {
Small, Tall, Grande, Venti;

String product; }

String date;

double price; 2 — o LB AR L

String currency;
nt count;
List<Option> options;

..... oetter and setter.....




EAIL - Java
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FileOutputStream output
= new FileOutputStream("starbucks-java.dat");

ObjectOutputStream os
= new ObjectOutputStream(output);

os.writeObject(thisOrder);

os.close();

ObjectOutputStream 1FV 7V 7 > a Y Zfiliff

23
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% hexdump -C starbucks-java.dat | head -11 E
00000000 ac ed 00 05 73 72 00 18 6f 72 67 2e 63 75 72 6c¢C ejetef eintiall ;
00000010 6f 73 2e 6a 61 76 61 6f 62 6a 2e 4f 72 64 65 72 os. javaobj Order i
00000020 3e 5b 27 ec dc 3b 4c 03 02 00 07 49 00 05 63 6f > | ara A AP C O l
00000030 75 6e 74 44 00 05 70 72 69 63 65 4c 00 08 63 75 untD..priceL..cu i
00000040 72 72 65 6e 63 79 74 00 12 4c 6a 61 76 61 2f 6c |rrencyt..Ljava/l| ||
00000050 61 6e 67 2f 53 74 72 69 6e 67 3b 4c 00 04 64 61 ang/String;L..da f
00000060 74 65 71 00 7e 00 01 4c 00 07 6f 70 74 69 6f 6e teqg.~..L..option |
00000070 73 74 00 10 4c 6a 61 76 61 2f 75 74 69 6c 2f 4c st..Ljava/util/L !
BGBIH eH B i e/ A S hevd C =010 07 =5 0272 - 6 T 647563 =/A=5-200 ist;L..productq.
00000090 7e 00 01 4c 00 04 73 69 7a 65 74 00 1c 4c 6f 72 e L e s R R s
000000a0 67 2f 63 75 72 6c 6f 73 2f 6a 61 76 61 6f 62 6a g/curlos/javaobj
-rw-r--r-- 1 kaz staft 575 3 18 13:17 starbucks-java.dat
-rw-r--r-- 1 kaz staff 547 3 18 13:14 hand.xml :
final static short STREAM_MAGIC = (short)0Oxaced; ?
final static short STREAM VERSION = 5;
final static byte TC NULL = (byte)0x70;
i final static byte TC REFERENCE = (byte)0x71;
| final static byte TC CLASSDESC = (byte)0x72; 24 |
{- final statlc byte TC OBJECT = (byte)0x73; ~J
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Hexdump (3 [ H \»
% cat Hello.java E
public class Hello { ;
public static void main(String[] args){ |
System.out.println("Hello"); E
} |
} |
% hexdump -C Hello.class | head -11 |
00000000 ca fe ba be 00 00 00 32 00 1c 0Oa 00 06 00 Of 09 |[....... e e e !
00000010 00 10 00 11 08 00 12 Oa 00 13 00 14 07 00 12 07 |eeeeecssssssssss i
00000020 00 15 01 00 06 3c 69 6e 69 74 3e 01 00 03 28 29 |..... Skt S g5 i) | {
00000030 56 01 00 04 43 6f 64 65 01 00 O0f 4c 69 6e 65 4de V...Code...LineN |
00000040 75 6d 62 65 72 54 61 62 6Cc 65 01 00 04 6d 61 69 umberTable...mai }

00000050 6e 01 00 16 28 5b 4c 6a 61 76 61 2f 6Cc 61 6e 67 n...([Ljava/lang
00000060 2f 53 74 72 69 6e 67 3b 29 56 01 00 Oa 53 6f 75 /String;)V...Sou i
00000070 72 63 65 46 69 6¢c 65 01 00 Oa 48 65 6¢ 6C 6f 2e rceFile...Hello. [
00000080 6a 61 76 61 Oc 00 07 00 08 07 00 16 Oc 00 17 00 JAV A i-¢ soo e eivderess |
00000090 18 01 00 05 48 65 6¢c 6¢c 6f 07 00 19 Oc 00 la 00 oo HE 11 O e s etss |
000000a0 1b 01 00 10 6a 61 76 61 2f 6c 61 6e 67 2f 4f 62 |....java/lang/Ob| |
|

|

| 25 ||
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= FATTDXML: 547 bytes

3 Java Eﬁ”'ﬂﬁ 575 bthS
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2. XStream
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XMLIZ &k BEFULDT=dD T4 75

< http://xstream.codehaus.org/ (ver. 1.4.4)
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Order thisOrder = new Order();
thisOrder.setSize(CGupSize.Grande);
thisOrder.setProduct("Coffee Frappuccino");
thisOrder.setDate("March 11,2013");
thisOrder.setPrice(3.14);
thisOrder.setOptions(new ArrayList<Option>());

FileOutputStream fos
= new FileOutputStream("starbucks-xstream.xml");
XStream xstream = new XStream();

xstream.toXML,(thisOrder, fos);

mmmmmmmmmmmmmm

User Code

Serialize Deserialize

Reader

Write r FileInputStream fis

= new FileInputStream("starbucks-xstream.xml");
XStream xstream = new XStream();

Order thisOrder = (Order)xstream.fromXML(fis); 29
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EFI{LT— % - XStream (1)

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

<org.curlos.xstream.Order>
<size>Grande</size>
<product>Coffee Frappuccino</product>
<date>March 11,2013</date>
<price>3.14</price>
<currency>]JPY</currency>
<count>6</count>
<options>
<org.curlos.xstream.Option>
<name>Shot</name>
<price>50</price>
</org.curlos.xstream.Option>

-rw-r--r-- | kaz staff 954 3 18 14:08 starbucks-xstream.xml
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mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

<order>
<size>Grande</size>

<product>Coffee Frappuccino</product>

<date>March 11,2013</date>

<price>3.14</price> FileOutputStream fos
= new FileOutputStream("starbucks-xstream.xml");

XStream xstream = new XStream();
<count>6</count> xstream.alias("order'", Order.class);

xstream.alias("option'", Option.class);
xstream.to XML, (thisOrder, fos);

<currency>]JPY</currency>

<options>

<option>
<name>Shot</name> |
<price>50</price>

</option>

-rw-r--r-- | kaz staff 688 3 18 14:08 starbucks-xstream.xml =
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2

= F ASTDXML: 547 bytes

= Java [BFI{L: 575 bytes

< XStream: 688 bytes
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FATTDOXMIL

<options>
<option price="50">Shot</option>
<option price="50">Extra whip</option>

XStream!Z £ 5 XML

<options>
<option>
<name>Shot</name>
<price>>0</price>
</option>
<option>
<name>Extra whip</name>
<price>>0</price>
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3. IDL: CCIESI{L
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A¥ —<EE - IDL

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Starbucks A ¥ — < E®E

Structure order Root Order Is

Order => size : CupSize
product : String,
date : String,
price : Rational,

currency : String,
count : Integer,
options : Seq Of Option;

For CupSize Use Representation Enumerated;
CupSize ::= Small | Tall | Grande | Vent;
Small =>; Tall =>; Grande =>; Vent1 => ;
Option => name : String,

End

price : Integer;

36




mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Order thisOrder; A T D /f 7

FILE *o_out; 3
Macros
thisOrder = NOrder; /* malloc */ ( w
User Code

SEQOption options; | Schema | =
: : .  Definition f enerator
Option thisOption;

thisOrder->size = GrandeToCupSize(NGrancié};
| thisOrder->product = "Coftee Frappuccino";
thisOrder->date="March 11,2013";
thisOrder->price=3.14;

Writer Reader

Reader

order_out(o_out,thisOrder); thisOrder = order_in(o_in);

FILE *o_out=fopen(“starbucks-idl.ascii”,”w”); || FILE *o_in=fopen(*“starbucks-1dl.txt”,”r”);
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»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

Order[size ~ Grande;

options <Option[name "Shot";
price 50]

Option[name "Extra whip";
price 50]

Option[name "Hazelnut";
price 50]

Option[name "Caramel sauce";
price O]

Option[name "Chocolate sauce";
price O]

Option[name "Chocolate chip";
price 50]

=5

date "March 11,2013";

PLICEES e

currency Y-

count 6;

product "Coflee Frappuccino"|

-rw-r--1-- | kaz staftf 364 3 11 06:23 starbucks-idl.ascu 38
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% hexdump -C

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

00000000 fe 00 00 0O
00000010 63 68 20 31
00000020 6f 74 32 80
00000030 32 80 02 08
00000040 43 61 72 61
00000050 Of 43 68 6f
00000060 32 80 02 Oe
00000070 69 70 32 04
00000080 46 72 61 70

Begin=> fe , End=>{d

(Binary) -rw-r--r-- 1 kaz staft

(Asci)

-rwW-I--T--

00
31
02
48
6d
63
43
33
70

80
2c
O0a
61
65
6f
68
2e
5

03
32
45
7a
6C
6c
6f
Sl
63

starbucks-idl.binary

06
30
78
65
20
61
63
34
63

03
Sk
74
6C
73
74
6f
12
69

4a
33
7
6e
61
65
6cC
43
6e

50
06
61
7'
75
20
61
6f
6f

59
80
20
74
63
73
74
66
80

0d
02
77
00
65
61
65
66
01

4d
04
68
80
00
75
20
65
fd

7}
68
70
0d
02
65
68
20

[t JPY .Mar |
|ch 11,2013....5h|
|ot2...Extra whip|
2 ez
|Caramel sauce... |
| .Chocolate sauce|
|2...Chocolate ch|
|ip2.3.14.Coffee |

| Frappuccino... |

142 3 11 06:29 starbucks-i1dl.binary
| kaz staff 364 3 11 06:23 starbucks-idl.asci

39
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PA X

= F AT DXMIL: 547 bytes

< Javal_ﬁy 11t 575 bytes

< XStream: 6338 bytes
<= IDL (7 A X —): 364 bytes

<= IDL (/XA 7 Y): 142 bytes

&@%F

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»
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4. Protocol Bullers
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Google@i, lj\]fJ:ngTRPC7 . ]‘ :111/ E’. L e e

http://code. google.com/ p/protobut/ (ver. 1.4.4)
X TRIPR &L <, el —7 2B 5

72D DE %ﬂfb%h?"ﬁﬂ?%%%@
= o & iJava G Python

Protocol buffer 2 >N A4 7 (protoc)
ZoiH, HESED 7 7 A %K
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mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

—n

option java_package = "org.curlos.protobut";

message Order {
enum CupSize { Small = 1; Tall = 2; Grande = 3; Vent1 = 4; }
required CupSize size = 1;
required string product = 2; | Schema |
required string date = 3; |
required double price = 4; / \

required string currency = J; = Access

required mnt32 count = 6;

message Option { User Code w 7
required string name = 1;
required int32 price = 2;

;

repeated Option options = 7;

|
e




IEA411L - Protocol Buffers

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Order.Builder thlsOrder = Order newBullderQ
thisOrder.setSize(Order.CGupSize.Grande);
thisOrder.setProduct("Coftee Frappuccino");
thisOrder.setDate("March 11,2013");
thisOrder.setPrice(3.14);
thisOrder.setCGurrency("JPY");
thisOrder.setCount(6);

Order.Option.Builder thisOption = Order.Option.newBuilder();

thisOption.setName("Shot");  thisOption.setPrice(50);
thisOrder.addOptions(thisOption);

!F ileOutputStream fos

thisOrder.build().write To(fos)i FileInputStream fis

= new FileOutputStream("starbucks-protobuf.dat");

Reader

Writer — new FileInputStream("starbucks-protobuf.dat");
Order thlsOrder = Order parseFrom(ﬁS)

44
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I T = o = = R R e e ""“}
H AT — % ‘
[H. - Protocol Butters |
00000000 ©08 03 12 12 43 6f 66 66 65 65 20 46 72 61 70 70 |....Coffee Frapp| E
00000010 75 63 63 69 6e 6f la 0d 4d 61 72 63 68 20 31 31 |uccino..March 11| i
DUUEPUZ IR 8PS 023133221~ 1-f =85 "eb 51 "b8 ‘le 09714105 2a 03|52 OIS SesioTesa s E
00000030 4a 50 59 30 06 3a 08 0a 04 53 68 6f 74 10 32 3a |JPY0.:...Shot.2:| i
00000040 0Oe 0a 0a 45 78 74 72 61 20 77 68 69 70 10 32 3a |...Extra whip.-2:| |
!
00000050 Oc Oa 08 48 61 7a 65 6¢c 6e 75 74 10 00 3a 11 0a |...Hazelnut..:..| I
00000060 0d 43 61 72 61 6d 65 6c 20 73 61 75 63 65 10 00 |.Caramel sauce.. | |
00000070 3a 13 O0a Of 43 68 6f 63 6f 6¢c 61 74 65 20 73 61 |:...Chocolate sa|
00000080 75 63 65 10 32 3a 12 0a Oe 43 68 6f 63 6f 6c 61 |uce.2:...Chocola]
00000090 74 65 20 63 68 69 70 10 32 |te chip.2|
-rw-r--r—- 1 kaz staff 153 3 19 18:32 starbucks-protobuf.dat
|
OVarintint32, int64, uint32, uint64, sint32, sint64, bool, enum I
0x08 = 0000 1000 (00001=>tagl,
000=>type variant used for int32, int64, bool, enum, et al. )
| 0x12=0001 0010 (00010 => tag?2, 010=>Length-delimited: string)
s 4524
| i
e — e e e e — —
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mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

PA X

= F ATTDXML: 547 bytes

= JavalHZI{L: 575 bytes

< XStream: 638 bytes
<= IDL (77 A % —): 364 bytes

’0

IDL (A4 7 V): 142 bytes |

0

< Protocol Bufters: 153 bytes

46
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JavalE 4111, No No el Java
IDL Yes Yes iy 75 C, Pascal
7 A% —
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http://www.json.org/

Introducing JSON
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JSON (JavaScript Object Notation) is a lightweight data-interchange format. It is easy for humans to read and write. It is easy for
machines to parse and generate. It is based on a subset of the JavaScript Programming Language, Standard ECMA-262 3rd
Edition - December 1999. JSON is a text format that is completely language independent but uses conventions that are familiar to
programmers of the C-family of languages, including C, C++, C#, Java, JavaScript, Perl, Python, and many others. These
properties make JSON an ideal data-interchange language.

JSON is built on two structures:
¢ A collection of name/value pairs. In various languages, this is realized as an object, record, struct, dictionary, hash table,
keyed list, or associative array.

e An ordered list of values. In most languages, this is realized as an array, vector, list, or sequence.

These are universal data structures. Virtually all modern programming languages support them in one form or another. It makes
sense that a data format that is interchangeable with programming languages also be based on these structures.

In JSON, they take on these forms:

An object is an unordered set of name/value pairs. An object begins with { (left brace) and ends with } (right brace). Each name is
followed by : (colon) and the name/value pairs are separated by , (comma).

object

object
{}

{ members }
members

pair

pair , members
pair

string : value
array

[l
[ elements )

elements

value

value , elements
value

string

number

object

array

true

false
null

string
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object : LGCURLY membersList

RCURLY

| LCURLY RCURLY ;
membersList : pair

| membersList COMMA pair
pair : STRING COLON value ;
value : STRING

| INTEGER

| FLOAT

| object

| array

| TRUE

>

| FALSE
| NULL ;
array : LBRACE elementsList
RBRACE
| LBRACE RBRACE

elementsList : value

| elementsList COMMA value ;

|
i




www.curlos.org/shdes/
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Serialization Technigues:

Standard Object Serialization in Java
XStream - hittp://xstream.codehaus.org/
Apache Avro - hitp:/favro.apache.org/

Thrift - http:/ithrift.apache.org/

ProtoBuf - http://code.google.com/p/protabuff

L I

Libraries to serialize in JSON:

Flexjson - http:/iflexjson.sourceforge.net/

Gson - http://code.google.com/p/google-gson/

Jackson - http:/fjackson.codehaus.org/

Jsan-lib - http:/fjson-lib.sourceforge.net/

JsonMarshaller - hitp:/fcode.google.com/p/jsonmarshaller/
Json-Smart - hitp://code.google.com/p/json-smart/

L I I

Protostuff - http://code.google.com/p/protostufi/
(March 9, Friday, 2012)
Source code of yacc & lex to parse a JSON file are here. » json-src.zip

The code is written in Java, and it uses two code generators: byacc] and jflex.
If you need to generate source code from scan.l, you can get it with executing

jflex scan.|
If you generate source code from parse.y, you can get it with executing

byaccj -J -Jclass=JsonParser -Jpackage=json -vd parse.y
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5. Apache Avro
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http://avro.apache.org/ (ver.1.7.4)
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Schema Definition

Avro
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e

|
|
|
"namespace": "org.curlos.avro", |
"name": "Order", I
"type": "record", |
"fields": [
"name": "SiZC", "typﬁ". "int"}’ !
"name": "product”, "type": "string" },
"name": "date", "type": "string"},
"name": "price", "type": "double"},
"name": ' Currency" "type": "string"
"name'": "count”, "type'": “int"}, "namespace": "org.curlos.avro", |
"name": optlons" Heyei i "name": "Option", :
"type": "array", "type": "record",
"items": org.curlos.avro.Option | "fields": |
} name" "name" "typ ", "StI'll’lg"}
} ] } namen "pI‘lCGH "type"."mt"}
= 53 |f
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File fileOption = new File("schema-option.avro");

File fileOrder = new File("schema-order.avro");

Schema schemaOption = AvroUltils.parseSchema(fileOption);
Schema schemaOrder = AvroUtils.parseSchema(fileOrder);

List<GenericRecord> array = new ArrayList<GenericRecord>();

GenericRecord thisOption = new GenericData.Record(schemaOption);

thisOption.put("name", "shot");
thisOption.put("price", 50);
array.add(thisOption);

FileOutputStream fos = new FileOutputStream("starbucks-avro.dat");
EncoderFactory factory = EncoderFactory.get();
Encoder encoder = factory. binaryEncoder(fos, null);
GenericDatumWriter<GenericRecord> writer =

new GenericDatumWriter<GenericRecord>(schemaOTder);
writer.write(recordOrder, encoder);

B

54

e St




= L = — == —
Serialized Data - Avro i
% hexdump -C starbucks-avro.dat
00000000 00 24 43 6f 66 66 65 65 20 46 72 61 70 70 75 63 |.$Coffee Frappuc|
00000010 63 69 6e 6f 1la 4d 61 72 63 68 20 31 31 2c 32 30 |cino.March 11,20|
00000020 31 33 1f 85 eb 51 b8 1le 09 40 06 4a 50 59 0Oc Oc |13...Q...@.JPY..| |
00000030 08 73 68 6f 74 64 14 45 78 74 72 61 20 77 68 69 |.shotd.Extra whi| |
|
00000040 70 64 10 48 61 7a 65 6c 6e 75 74 00 1la 43 61 72 |pd.Hazelnut..Car| i
00000050 61 6d 65 6c 20 73 61 75 63 65 00 le 43 68 6f 63 |amel sauce..Choc| ||
00000060 ©6f 6c 61 74 65 20 73 61 75 63 65 64 1lc 43 68 6f |olate sauced.Cho|
00000070 63 6f 6c 61 74 65 20 63 68 69 70 64 00 |colate chipd.
-rw—-r—--r—-— 1 kaz staff 125 3 19 18:51 starbucks-avro.dat
|
55
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File fileOption = new File("schema-option.avro");

File fileOrder = new File("schema-order.avro");

Schema schemaOption = AvroUltils.parseSchema(fileOption);
Schema schemaOrder = AvroUtils.parseSchema(fileOrder);

List<GenericRecord> array = new ArrayList<GenericRecord>();
GenericRecord thisOption = new GenericData.Record(schemaOption);
thisOption.put("name", "shot");

thisOption.put("price", 50);

array.add(thisOption);

FileOutputStream os = new FileOut tream("starbucks-avro.json");
EncoderFactory factory = EncoderlFdctoty.get();
Encoder encoder = factoryjsonEncoder(schemaOrder, fos);
GenericDatumWriter<GenericRecord> writer =

new GenericDatumWriter<GenericRecord>(schemaOrder);
writer.write(recordOrder, encoder);
encoder.flush();

56
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% cat starbucks-avro.json

{"size":0,"product":"Coffee Frappuccino", "date":"March

I S e praice 3% 14, ."currency " " dPY. ", L COUNE %65, O Pl 1O NS e
[ {"name":"shot","price":50},{"name":"Extra whip", "price":
50}, {"name" : "Hazelnut", "price":0}, {"name" : "Caramel

sauce", "price":0},{"name": "Chocolate sauce", "price":50},
{"name" : "Chocolate chip","price":50}]1}

-Irw-r--r—- 1 kaz staff 316 3 19 18:51 starbucks-avro. json

|
e
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PA X

FATTDXML: 547 bytes

= JavalEFI1b: 575 bytes
< XStream: 688 bytes
= IDL (7 A% —): 364 bytes

L

> IDL (¥4 5 V). 142 bytes
= Protocol Buffers: 153 byes

Avro (3 T 1): 125 bytes

Avro (JSON:

316 bytes
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e o A S e
WD ? | FHED? | XL F YD NEFEE
JavalE Sl No No A Java
TR
XStream No No Java
(XML)

IDL Yes Yes [ips] C, Pascal
Protocol & | Java, G++,
Buffer 18 s glEE

@ G CE=TE O
Avro Yes No L Java, PHP,
GSON> Python
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JavaHIESMELDJSONTZ A 77

< Flexjson

Gson

J

J

Jackson
[son-lib
JsonMarshall,

JsonSmart
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JavalHH DJSONIZ & B ESIL 74 77 U

<= Flexjson
= (5son
< Jackson

< [son-lib

< JsonMarshall, JsonSmart

J

rw-r-1— 1 kaz staff 323 319 19:47 starbucks-flexjson.txt
rw-r--1— 1 kaz staff 323 319 19:47 starbucks-gson.txt

rw-r-1— 1 kaz staff 323 319 19:48 starbucks-jackson.txt
rw-r-r— 1 kaz staff 323 319 19:48 starbucks-jsonMarshaller.txt
rw-r-1— 1 kaz staff 323 319 19:49 starbucks-jsonSmart. txt
rw-r-1— 1 kaz staff 323 319 19:48 starbucks-jsonlib. txt
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7. Protostutl

http://code.google.com/p/protostutt/
Protocol Buffers %z #5155

WL DODPDIEAZ Y R —F

protostutt (native), protobut, JSON,
smile (/N4 7V json), XML, Yaml, KVP
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pam———— S She e
g e
oy P idtul;
& F% - Protocol dtut.
option java_package = "org.curlos.protostuft”; E
message Order { ;
enum CupSize { Small = 1; Tall = 2; Grande = 3; Vent1 = 4; } |
required CupSize size = 1; |
required string product = 2; ' Schema | ;
required string date = 3;  Definition |
required double price = 4; /
required string currency = 5; Aocose
required int32 count = 6; \
message Option { : User Code
required string name = 1; |
required int32 price = 2;
repeated Option options = 7;
63
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Serialization - Protostuff

Order anOrder = new Ordero / / org.rugson. protobuf Order
anOrder.setSize(Order. CupSize.Grande);
anOrder.setProduct("Coftee Frappuccino");

List<Option> options = new Arraylist<Option>();

Option anOption = new Option(); // org.rugson.protobuf.Option

anOption.setName("Shot"); anOption.setPrice(50);
anOrder.addOptions(thisOption);

PrintWriter pw = new PrintWriter("protostuff.txt");
Schema<Order> schema = Order.getSchema();

JsonlOUtil.write To(pw, anOrder, schema, false);

Reader

Writer FileReader fr = new FileReader("protostuft.txt");

Order thisOrder = new Order();

JsonIOUtﬂ mergeFrom(fr thisOrder, schema, false) |

| - S— ——— — e e e
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Yaml - Protostuil

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

2=
2: Coftee Frappuccino
3: March 11,2013
RO
b: JPY
6: 6
7: 'Option|]
1: shot
2: 50

1: Extra whip

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

: Hazelnut

0

: Caramel sauce

0

: Chocolate sauce

: 50

: Chocolate chip
=0

e |
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8. MessagePack ‘
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http://msgpack.org/ E
O, NI T7 3 —<v Lk :
I:tm:l']j‘z]"‘_ Iz |

Ruby, Python, Perl, CG/C++, Java, Scala, PHP, Lua
JavaScript, Node.js, Haskell, C#, Objective-C, Erlang
D, OCaml, Go, LabVIEW, Smalltalk
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Java7Z & Annotation 23 H] ‘
(@Message (@Message
public class Order { public class Option {
public String size; public String name;
public String product; public int price; |
public String date; } ;
public double price; |
public String currency;
public int count;
public List<Option> options;
) |
MessagePack msgpack = new MessagePack();
byte[] bytes = msgpack.write(thisOrder);
Order thisOrder = msgpack.read(bytes, Order.class);
67
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A ¥ — P EFK - MessagePack
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namespace org.curlos.mpack
enum CupSize {
1: Small
2+ Tzl
3: Grande
4: Venti
|
message Option {
l: string name
2: int price
|

message Order {

e |

: CupSize size
: string product

msgpack-1dl -g java starbucks-mpack.idl

: string date

: double price

: string currency

: Int count

: ist<Option> options

~ O Ot W OO N —
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‘ E4t - M Pack i
#I1Ml, - MessagePac
% hexdump -C starbucks-java.dat | head -11 E
00000000 97 a6 47 72 61 6e 64 65 b2 43 6f 66 66 65 65 20 |..Grande.Coffee | ||
00000010 46 72 61 70 70 75 63 63 69 6e 6f ad 4d 61 72 63 |Frappuccino.Marc| i
DUOD00ZOE=6882 03131 -2c 323031 33 cb 40 09 le b8:51: eb = h=lils2 Ol S SdRasnOs !
00000030 85 1f a3 4a 50 59 06 96 92 a4 53 68 6f 74 32 92 |...JPY....Shot2.| {
00000040 aa 45 78 74 72 61 20 77 68 69 70 32 92 a8 48 61 |.Extra whip2..Ha| f
00000050 7a 65 6¢c 6e 75 74 00 92 ad 43 61 72 61 6d 65 6c |zelnut...Caramel| i
00000060 20 73 61 75 63 65 00 92 af 43 68 6f 63 6f 6c 61 | sauce...Chocola| |
00000070 74 65 20 73 61 75 63 65 32 92 ae 43 68 6f 63 6f |te sauce2..Choco]
00000080 6c 61 74 65 20 63 68 69 70 32 | late chip?2|
-rw-r--r-- | kaz staff 138 5 17 02:22 starbucks-mpack.dat
|
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File Size

Hand-coded XM1L.: 547 bytes

Java serialization: 575 bytes

XStream: 688 bytes
IDL ascii: 364 bytes
IDL binary: 142 bytes
Protocol Buffers: 153 byes
Avro binary: 125 bytes
Avro JSON: 316 bytes

Protostuft Yaml: 287 bytes

<. LD FiE> |

Thrift binary: 150 bytes
Thrift JSON: 316 bytes
MessagePack: 138 bytes
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* iMac with Intel Core2 Duo 2.66GHz, 2GB memory
LT R R

* Mac OS X version 10.6.8, Java version 1.6.0_29
+ 0D 2 —t —3FEXT, UTORDA 7> a V&
* 0, 100, 200, 300, 400, 500, 600, 700, 800, 900
* JavaT7 17 7 A,
* 7L asNEDOrderd 73 =7 &2 —DERL
+ 500[BIESIME - WESML, 7— 7 T (BREER)
+ 500[BIESIL - HESIL., 7— 7 HIE (FEHx)
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

<order>
<size>Grande</size>
<product>Coflee Frappuccino</product>
<date>March 3,2013</date>
<price>3.14</price>
<count>100</count>
<options>
<option>
<name>option0000</name>
<price>0</price>
</option>
<option>
<name>option0001</name>
<price>1</price>
</option>
<option>
<name>option0002</name>
<price>2</price>

e ey B ———
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Size ol Serialized Data
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<= All data (Bytes)

80000
70000
@) StreamXml
60000
@ |SON
>0000 @===Numberd JSON by
ProtoStuff
40000 e ThriftBinary
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20000
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10000
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Size of Serialized Data (2
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10000
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Numbered JSON (Protostutt)
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JSON

"size":2,"product":"Coftee Frappuccino","date":"March

3,2013","price":3.14,"count":0}

Numbered JSON

{"1":2,"2":"Coftee Frappuccino","3":"March 3,2013".,"4":
3.14,"5":0}




'T1me to Senalize
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< All (ms measured by System.current TimeMillis())
<= Measured time (500 1terations) / 500

20

18 @) StreamJson
/ @m=]sonLib
16 =) StreamXml
/ e—Flex)son
14 e===ThriftJson
/ Gm——Gson
12 @===]sonMarshaller
/ @ ]sonic
10 ObjSer
/ @mm—]sonSmart
8 @mm==Avrolson
/ ThriftBinary
6 AvroBinary
/ ProtoStuffStatic
4 ProtoStuffDymaic
/ Jackson
2

Protobuf
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< Serialization 1n Java, IDL, XStream, Protocol Bufters

< Apache Avro, MessagePack

bt
= EE LR TY A X% Hilg

75




«,
/)
o
£
14
B

Hij FHFIHE
Kazuaki Maeda

kaz(@acm.org

kmaeda@gmail.com

d\LfC

30




