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Samchon Framework
Project outline - Purpose

1 Samchon Framework

1.1 Project outline

1.1.1 Purpose

RELA ZR2HE HE ZY/AIE C++2, FERE MH B ZUHE[ A|LES Y| 2l
22 582 25t HAE AL

T YAIZM CHE1

o Hdst Uz BTt TR FUHE SR AI2H™ 5
o J|EQ C++ SRS SURE MHAR HE
o EFTHQ HAIX Z2EEZI HO|H H7|YE A8 82 A|AHES =23 715
o ST HEYI AAH(ex E2| TXRO| 24X A|lAE)E S/W HQ AFON | =
o 2IHAO SEXHQ (ARA HLHYUO| 7t C++ 2t0[E 22| AHE
HE ZYYYIE ABSIA St JHEAES RISHA, ZLHFL Fa 2A0jQ C++ ZES EFE
5t0f, ofE T AR AR 7 2R E MHO| HE5H7| It TypeScript * Flex()S) 2to|E2{2| L 2}
A0 =2l APl =M 7t M-S E L CH
o QEAA TZMEQ| ME T AYF0]| HOS LA St 25 X oE ZUYIE HYH
MRt SH= ZHEA W HAX 252 9I6t0, HE T LA E MESHE O AR{AE HAZQ A4
UM E NSt

HE ZY YA BE, a2 AE S AP A EHE IS4 SHOIX| & AEE S50 Hi=ZEL|CH

34 B 0|X|: http://samchon.org/framework
28],

https://github.com/samchon/framework
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Samchon Framework
Project outline - Examples

1.1.2 Examples

HE T YR = 22, EAE S AP ZAETUO| OrL2L A E T YHYIE &8ol= U =22
Eg|ax, Ciget oA 2= X EA=E MSSH E- L
UESHA = &2 2Ll &2 20 e MM EH ARSHY, HEH22= &84 20

Crfot M2t OF7|EA CIXtelS Sot0f, ofE Z2 Y30 it o= UAA B ALE7H

2015 3 10 & 3 Y X MSEl= 582 o
e Samchon Simluation
o FAMAZYOH Z=OH
o T H{H™ Samchon Framework Off CH3F MuFX Ol =t At

o http://samchon.github.io/simulation

e Hansung timetable

o RO $ZiMY T2
o T HH™ Nam-Tree & Alg

o http://samchon.github.io/timetable

X hitp://samchon.org/simulation/indexphp?window=E O = & || £ Samchon Simulation Cloud

File Edit View Favorites Tools Help

-Beck Testing- | -Main -Export- | -Account- | - Help-
New File  Open File Save File Interaction Programming MNamTr Back Test R
Corporate List Back-testing Result
Order by () Hame (&) MarketCap. A poTest | |
Cosnorate Nams ‘ HA%) ol#=5 | Q=20 | oi==ed | 0/==120 | 01#=200 | QIRS_E& | Gompare Retums f
¥ EkosRl A FEE Iy X- Axis | ¥ - Axis
Name. |
(juzss oz Corprate ame rea [ rea | v [ rewmtie | agonom | rewrnioe ||
l=Enm 0.28% Return Rate RR% [ 1Y ‘ Return Rate RR% [ 1Y Ol2=6 RRxC 0oj==5 |v|ResiRetu[v]o2t=s [v| Paparren|~]|
\_]zeaz 154% 2.15% 0.18% -2.15% 0.18% OI#ZERRY> 0j==5 |~ |ReslHPR [v]| 0/2=5 [~ | PapertPr[~]|
\_]SK BHOl -1.18% 2.15% 35.20% 2.15% 35.20% |
POSCO 0.68% = |
L] 0.05% -4.59% 0.05% ~4.59% &5 Retresh F Aw Gy Remoe ||
_naver 218% 285% 12.48% 2.85% 1zesm | |
\_]EEMEH\L 1.81% 9.00% 12.25% 9.08% 12.25% f
dﬂé’ﬂ? 2.90% 10.58% 30.28% 10.58% 20.28%
s0%
d)lﬂ}ﬁ -0.18% -5.33% -12.03% -5.33% -12.03%
| skaig= 0.18% 1 NAVER 20.47% T2.83% 20.47% 73.89% .
(- 0% [ IR 2.44% 87.39% 2.44% a7 39%
| JLe== SATED (=S e -0.88% -4.80% -0.88% -4.80% (B
| Jke=s 052% (= EE -1.60% 124.87% -1.60% 12257
L] 0.25% 5.28% 4.28% 2.20% 4209
W ¥ [ Average % % % 208
_Jot=snHAaz -4.20% 3
20%
_KTc 4%
10%
e 177% 60%
5
_]skcsic -0.63% 20% %
\_]LGuﬁiﬂ\O\ -5.33%
e 20%
)=us=a2 -1.80% I 10%
JuEss -1.53% 0% - n = a B
= -
LjLe=x 2 Real Retum % Real~/ Year ~  Paper~/Yzar -20%
_]stu=gn= 0.68% |
B o=zs=s o=s20 [ o=e0 oiz=z120 [ o -20% 20% 0% 100% 140% 180% 220 0
NEES 5e% ¥ v |
Name. - ‘ H Q Find ‘ Pl e | ~ & OS5 RR=0IAS5_PR 012 =5_RRIY x 0|2 =5_PRIY
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Samchon Framework
Project outline - Specifications

1.1.3 Specifications

o

o

o

o

o ODRHE

o

@)

1%
3%

v DERME 9Y

b Hangang Simulation, 2011.09 ~ 2012.11
Kt Samchon Simulation, 2012.12 ~ 2014.05
t: Samchon Library, 2014.06 ~ 2014.12

X} Samchon Framework: 2015.01 ~

AI-.9.7|A =1 'FI"E

24

OR¥

=

a. Class Diagrams

b. Sequence Diagrams

c. Entity Relationship Diagrams
= F8 7|9 Prototyping & Waterfall 22 &
= =2 I

a. Composite
b. Factory
¢. Chain of responsibility
d. Proxy
AMEIHEE
» A =7
a. StartUML

b. Microsoft Visio
= Qo =7
a. Visual Studio Community 2015
b. Eclipse
c. Flash Builder
= EARET

a. Doxygen

b. TypeDoc
¢. AsDoc
AL 0]
= C++
»  Flex
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Samchon Framework
Components - License

= TypeScript
=  T-SQL

o ArE 2to[E3Z|
=  Boost.Asio’

= ODBC?

1.14 License

aE Ty UYLl 2to|MAE BSD 2tO|MA3 YLCH £ E 0| & 73310 MujzZe =~ e
(CHZF, THHHZE AO= & |XKIE A A0 2L|CH, A& Ty UHYIAE SHHQ EXE AR
UM &, OFF & H|2Fo| &Lt

20 M T UYIE MESIE EE2NELI 52 ME Zg /AT E 74T 220 TSI =

2ol S o|FE ZHAIR| &L CH

1.2 Components

1.2.1 API & Documents
o API
o C++: http://samchon.github.io/framework/api/cpp/

o TypeScript: http://samchon.github.io/framework/api/js/

o Flex: http://samchon.github.io/framework/api/flex/
o DB-SQL: HIO|E{H|O| A AP| = O| 7H'YX} 7tO|EE T ESIN K.

e Documents
o Development guide (English):
http://samchon.github.io/framework/doc/development_guide_en.pdf

o WEII0|E $H2 http://samchon.github.io/framework/docs/development_guide_kr.pdf

e Architecture Designs

o C++ Class: http://samchon.github.io/framework/design/cpp_class_diagram.pdf

o JS (Flex & TS) Class: http://samchon.github.io/framework/design/js_class_diagram.pdf

o Sequence Diagram: http://samchon.github.io/framework/design/sequence_diagram.pdf

o ERD: http://samchon.github.io/framework/design/entity_relationship_diagram.pdf

1 Boost.Asio: http://www.boost.org/doc/libs/1 59 0/doc/html/boost asio.html
2 ODBC: https://msdn.microsoft.com/en-us/library/ms710252(v=vs.85).aspx
https://en.wikipedia.org/wiki/Open Database Connectivity

3BSD &1 7 M: https://ko.wikipedia.org/wiki/BSD %ED%97%88%EA%BO%80%EC%84%9C
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1.2.2

1.2.3

Samchon Framework
Components - Source and Github

Source and Github

ABE:

https://github.com/samchon/

=33 34 ZHO|X|: http://samchon.org/framework

List of folders and files

api
o cpp.doxygen & cpp.bat
o ts.bat
o flex.bat
cpp
o samchon
» library
* protocol
e service
e master
e slave
= namtree
design
o cpp_class_diagram.vsdx
o js_class_diagram.vsdx
o sequence_diagram.vsdx
o entity_relationship_diagram.vsdx
doc
o development_guide.docx
o simulation_manual.pdf
o nam_tree_manual.pdf
flex
o bin/SamchonFramework.swc
o src
js
o SamchonFramework.ts
o SamchonFramework.js
old_version
o V0.1
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C++ Guidance
Outline - List of folders and files

2 C++ Guidance

2.1 Outline

METYAYIE C++2 EERE M Y

T ML A[L-ES 0| Q8 SO

Hlsmr\f log
PrDCEdures

W20 HFLE S e, FH2Z AEE=

C++ 227t HEEH, O]l 2E= 2] OS o M2
o, & A2~ HoAS XL

1) AMEE 2tojagg|
a) STL: http://www.cplusplus.com/reference/stl/
b) Boost.Asio: http://www.boost.org/doc/libs/1_59_0/doc/html/boost_asio.html
¢) ODBC: https://msdn.microsoft.com/en-us/library/ms710252(v=vs.85).aspx
2) HYAHolA N 2E TH

a) library: R EZ|E| 222 & (namespace)
i) critical section: A FH0 ot D E
i) event: H|S7| O|HE ZE
iii) sqgl driver: DBMS E2t0|H{ =
iv) xml object: XML 2 &

ol

of

s
S
H
TN

v) mathematical & genetic algorithm: =3 3 X} &g
vi) file-tree: (7t&) E0 & IIY EA2 ?Iot 2=

b) protocol: HHEYA0| &4 &5t & (namespace)
i) interface: HE®A A[A"” 70| MA0|= 7| &
i) invoke: ofE TP YT HFE HEYI HAX| ZEES 2=
i) entity: &= T UAYI HEFE OIOIH B7|Y 25

iv) external system: 2|5 HEQI A|AH” Iz

rI'LI

2=
v) service: 2ERE MH A&HZ Tt Z& (hamespace)
vi) master: 24 X HEKXZ| A|A”H o OFAH 22 25 (namespace)
(1) distributed processing system: &g 7|8t 2AMKZAAH” A5 2 F

(2) parallel processing system: HE X Z|AAH 15 P&
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C++ Guidance
Outline - List of folders and files

|

vii) slave: &4t B HEX 2| A|AH G =2 0]

(1) distributed processing system: <&t

> \
>

=

-

A

Ha

mn

(2) parallel processing system: @& X 2|

¢) namtree: ANN. *H Soh=2|ZH EJHO 2ot 2

2ot 2= (namespace)
i) criteria: =2 2 B0 2ot 2=
i file: FE2| ItY LY=o 2ot 2=

3) API % A EAM
a) C++ AP|
i)

S 0| X|: http://samchon.github.io/framework/api/cpp/
ii)

PDF &A: http://samchon.github.io/framework/api/cpp/api.pdf

b) C++ 22l CHO|0{ O : http://samchon.github.io/framework/design/cpp_class_diagram.pdf

4 A.N.N.: Artificial Neural Network
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C++ Guidance
Library - Utilities
2.2 Library

2.2.1 Utilities
| common.ivear an e |

Ky, Ty <<static>>

S
MapAllocator data_: TCHAR*

: public allocator<_Ty> -size_: size_t template <class T, class ... Types>
Kty, _Ty +WeakString(const string &) +substitude(string, T, Types ...)
— map: Map< Ky Ty +Weakstrm§(char*) ¢ — - +substitudeSQL(string, T, Types ...
+CriticalAllocator() +WeaksString(char*, char*) | +numberFormat(double, int, int)
: public std::Container<_Ty, +~CriticalAllocator() +WeaksString(char*, size_t) | +percentFormat(double, int, int)
MapAllocator<_Kty, _Ty>> ~ +allocate(size_t, _Ty*) -> _Ty* +size() -> size_t | +colorNumberFormat(double, int, int)
+deallocate(_Ty*, size_t) +at(size_t) -> TCHAR : +colorPercentFormat(double, int, int)
+construct(_Ty*, _Ty& + i >
+has(_Kty) -> bool +destroy( (T}*y) . *meeprfyt(())li[i(?;:\_t) TCHAR :mcn i
+get(_Kty) > _Ty \— pboard(String)
+erase(_Kty) template <typename U> +{...same methods of std:string}
+CriticalAllocator(CriticalAllocator<U>) +finds(vector<string>, size_t) -> IndexPair<string>
template<typename U> +rfinds(string, size_t) -> size_t
+construct(U*, Args&&...) +substring(size_t, size_t) > WeakString
template<typename U> +{trim, Itrim, rtrim}(...) > WeakString
+destroy(U*) ‘+between(string, string) -> WeakString +static encode(ByteArray) -> string

+split(string) -> vector<string>

+betweens(string, string) -> vector<string>
+replaceAll(vector<pair<string, string>>) -> string
+str() -> string

+static decode(string) -> ByteArray

Ky, Ty,
_Alloc = scd:allocator<_Ty>,
_Pr = std:less<_Ty>

<<typedef>> : public stdzmap Astring class only references characters « —|___*enum {ANSI, UTF8}

Dictionary <_Kty, _Ty, _Alloc, _Pr> reference only +static toMultibyte(wstring) -> string
 public Map<string, _T s +static toUTF8(wstring) -> string
- : LS Be careful about destruction of referenced characters +static toUnicode(string, int) -> wstring

+has(_Kty)

+get(_Kty)
+set_Kty, _Ty)

SmartPointer
ByteArray Date

—referCnlMap: BB SH : public std::vector<BYTE> : public chrono:time_point
-mtx: static mutex =
P ;bosition: size_t #static TP_1970: chrono::time_point Datefime . .
+explicit SmartPointer(_Ty* := nullptr) +ByteArray() IDate() : public Datetime
+SmartPointer(cont SmartPointer&) +ByteArray(const ByteArray &) +Date(int, int, int) ‘
+SmartPointer(SmartPointer&&) +ByteArray(ByteArray&&) +Date(string) +using Daf e ate(‘) ‘ »
+~SmartPointer() template <typeanme _Ty> +Date(long long linuxTime) +Da(et‘\me(m(t int, int, int, int, int)
-static construct(_Ty*) +read() > _Ty +virtual ~Date() +Datetime(string)
-static destruct(_Ty*) template <typename _Ty> +{addDate(int)} +virtual toString() -> string
+reset(_Ty*) +write(_Ty) +{setDate(int)}
+operator*() -> _Ty& +compress() -> ByteArray +virtual toString() -> string
+operator->() -> _Ty* +decompress() -> ByteArray

‘0

% WeakString

=Xt (chart)of 2tot FE2(E| Fe§AZ2M, std:string 2h= CHEA| char*0f &t510] 2L 2X|

=
MED NI ABOlE AT TOIK| YLIC

, char* ZLOIE{ O & WM ASHO] C

Jm
40
1o
L‘,—_'
i)
Je
=
w
a
©
<
i
L=
kI
e
ot
2

>
m

o
HU
Hr <@
rkl
ot
>
=
g
E
v
g
o
5
Q
im

stdustring Ol K|St 2= FEEIE 2ot ® 7HX F7hH el R EEE g8 NS YU

< SmartPointer: M9 tHRo| 7 EQIE L|C}
< ByteArray: HIO|H{2| CIO|HE CtR &= SEE2IE| SaALICt
% StringUtil: std:string Ol A X[ &ISHX| Y%= 04 2{7tX| RE2|E| &+E N3 Ch

Page 10 of 68



C++ Guidance
Library - Critical section

2.2.2 Critical section

1Al RWMutex
BEBIBE R -cv: condition_variable redReadlLock
-mutex: RWMutex -read b mutex niqueReadlock
-writeMtx: mutex T *
+CriticalAllocat oM mtx: const RWMutex
N g cal IAT\CE or() -readingCount: atomic<size_t> -mtx: const RWMutex* -isLocked: atomic<bool>*
i ica) ocator-(r) = == -writingFlag: atomic<bool> -isLocked: bool -reference: atomic<size_t>*
+allocate(size_t, _ -> < .
+dea.|0‘:a(te( v+ ;Ze) Y Y s minushiogmutex fer +UniqueReadLock lka— — — - +SharedReadLock
+construct(_Ty* ! V&) +RWMutex() (const RWMutex &, bool) (const RWMutex &, bool)
+destroy(_Ty*) +=RWMutex() +~UniqueReadLock() +SharedReadLock(SharedReadLock)
I : Us +readLock() const +lock() const +~SharedReadLock()
‘fcmf at‘:”typfna?i Aloestor<Us +tryReadLock() const -> bool +tryLock() const > bool +lock() const
N " 'ICZ: <t°°a IS l‘ff ezl +read Unlock() const +unlock() const +tryLock() const
empie e+ D & 88 +writeLock() +unlock() const
COEUELF, ) +tryWriteLock() -> bool Ensures unlocked status of
template<typename U> +writeUnlock() RWMutex on destruction Unlocks when shareds're all destructed
+destroy(U*)

[ . . SharedWritel ack

UniqueWriteLock
-mtx: RWMutex*
g *
iner P: il GRS -isLocked: atomic<bool>*

-isLocked: bool

: public std::Container<_Ty, -mtx: mutex -reference: atomic<size_t>*
CriticalAllocator<_Ty>> -oountMtx: mutex e [N~ =~ 7" +SharedWriteLock(RWMutex & bool)
-size_: size_t . (con;t Ry (et +SharedWriteLock(SharedWriteLock)
+readLock() const -acquired: size_t SaChlgleWhtelock) +~SharedWriteLock()
+readUnlock() const +Semaphore(size_t := 1) i) +lock()
“writeLock() ~Semaphore() +ryLock() -> bool +tryLock()
+writeUnlock() +size() -> size_t +unlock() +unlock()
+acquire()
+tryAcquire() -> bool
RWMutex, Semaphore +release()

There's not rw_mutex and semaphore in STL.
Those're for corss-compiling in multiple operating systems.

CriticalAllocator
CriticalAllocator keeps safety in multi-threading environment. SharedAcquire
But the CriticalAllcator ensures only safety. If a logic needs a

mutual extension not only level of container, don't use it. -semaphore: Semaphore*
-semaphore: Semaphore* -isLocked: atomic<bool>*
UniqueLock -isLocked: bool -reference: atomic<size_t>*
Manages and guarantess a locker to be an unlocked status +UniqueAcquire(const Semaphore &) -0 +UniqueAcquire(Semaphore &)
on destruction. UniquelLock helps to avoid forgetting unlock or +~UniqueAcquire() +UniqueAcquire(UniqueAcquire)
a bad situation cannot execute unlock by exception or error. eIl +~UniqueAcquire()
SharedLock: :trylAcqulre() -> bool :?ciu |re.() -
Gurantess an unlocked status on destruction of all related ) N ryl EiliE()=> el
SharedLock(s); SharedLock objects referencing same Locker. Ensures released status of Semaphore )

HE Y Y3 = YAGHS LR 2= A
252 COM X|&A3Bt= rw_mutex 50| AX|2, O

glett

SYHE 28, MFC oA X[ &35t= MOHEO{QF
%

=
2 2EHA 50| A7[0, A=A HLUS o

F

—_

PE 2 Y3 = 0|2t 22 O|RZ STLOIA X|HBHX| B+= rw_mutex, semaphore & O{E}
EfOIEE1 2| S8 STL AEtYof| X3 M3t
< RWMutex
917], A7|2t8 & X[ |{st= FHAQL L
(Unique-Shared)(Read-Write)Lock & &510] ZtHAM o= ALESHA|= A 0| E&LIC
% Semaphore

M| OF22 0] L C.

(Unique_Shared)Acquire & &510] ZHE X2 ALE3HA|= 40| & L|CE
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C++ Guidance
Library - Critical section

% Unique Lockers
o UniqueReadlLock
o UniqueWriteLock

o UniqueAcquire
RWMutex ® Semaphore(0|5}t Locken2| SiX| &ENE E&5SH= 2t0|E2 2| & LTt

Unique Locker & S310] MEAl 822 S0 lock(EE acquire)e ZA =™, Unique
Locker 7t 2B &= A|-O| O|F sliAsl &LICE Locker & Unique Locker & S50 &2 ZH
L, ABHO| return TEO[Lt O Q&S BHLE Of 7| X| RSHAH S=ECH StEHEE HHEA| S E

o

27| AELCH

«» Shared Lockers
o SharedReadlock
o SharedWriteLock
o SharedAcquire
Locker O] SiX| &EiE E&St= A2 Unique Lockers 2+ OFEH7HX|O| 2|, THY ZHA| 7t Of L
=l 2= Shared Locker Z4M|7F A E M A Locker £ SHMAIZ| Al & LICE
Shared Locker & AFESIH, S50t At A E =|0{0f St= LA L2 22|20 UM E
O =2sHA e = JASLICH BHX| A2k 2HA ] FADICE Shared Locker £ £X|5HH

T T = )
ElL|C} HEHEl SharedLocker 7t 25 22 E M, Locker 7+ i A|E L|Ct.

«+ CriticalAllocator

HE| 28T A0 A AH O] HH M OE EXSIE= std:allocator & L|CH.

—

TS L SHX[E, OB EF%ts A2 Q2X] Ed o2 EYLIC
HMES TYl= A2 U0t FRZ Qo T2 SRS U2 =L

RWMutex 7t 2% CHAOA S| d= HiXME X[ &5ts A2 Ot LT HE| 0L Ehelof YA
FYGE Moo AN, 22 BHA S| &= HIR 7t ERDICHH, CriticalAllocator & AAA[H Ot
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C++ Guidance
Library - Math

2.2.3 Math

Genes, _Pr := std::less<Genes> Genes, _Pr := std:less<Genes>
<<typedef>> lation GQQ!QgQI
: : public EventDispatcher
Matrix -children: vector<Genes>
: public vector<vector<_Ty>> sazzza -
£ = -GAPopulation(size_t) +typedef GAPopulation Pop.
L +GAPopulation(Genes, size_t) -unique: bool
fl\ +fitTest() -> Genes -mutationRate: double

-tournament: size_t
CaseGenerator Package +GeneticAlgorithm(bool, double, size_t)

+inline evolveGeneArray(

Genes,
CaseGenerator population, generation: size_t
) -> GeneArray
#d_ividerArray: vector<size_t> +evolvePopulation(Pop.) -> Pop.
#S|ze_.: size_t E ionG -selection(Pop.) -> Genes
#n_: size_t ] -crossover(Genes, Genes) -> Genes
#r :size t : public CaseTree
= == I<nPr- -mutate(Genes)
+CaseTree(size_t, size_t) : : : I
+virtual ~CaseGenerator() = default +PermuationGenerator(size_t, size_t) |
N N +virtual at(size_t) -> vector<size_t>
+size() -> size_t <<static>>
+operator[](size_t) -> vector<size_t>
+virtual at(size_t) -> vector<size_t> Math
+toMatrix() -> Matrix<size_t> . .
n! =nPn Hreserved static mathmatical values}
+random() -> double
FactorialTree has

+degree_to_radian(double) -> double
+radian_to_degree(double) -> double
template <class _Container>

+minimum(_Container) -> IndexPair

+maximum(_Container) -> IndexPair
FEactorialGenerator +median(_Container) -> double
. . +mode(_Container) -> double

3 B : public PermutationTree -
+CombinedPermutationTree template <class _Container>
(size_t, size_t) == +mean(_Container) -> double

+virtual at(size._t) - >vector<size, t> +FactorialTree(size_t) +variance_s(_Container) -> double
+variance_p(_Container) -> double

same size of index and leve

nTTr

Totof 2HEE MY g 2 FY HAEE MS UL

i}

Kbz 20l K= 8L 20 gt WY d+2M HSotH, 43 84 X 2H7IER AlZ2old
SO 2HE eSS WY HAES HEZMN NS SLIC

<+ CaseGenerator
ALo| +5 MuslFE 2toj=ai2 YLt

2t B2 0f thotK] index Of 2ot BHE 2= M 2| Eof FLICH MM B2 +=0f Ci5to], 2

o CombinedPermutationGenerator: n[]r
o PermuationGenerator: nPr

o FactorialGenerator: n!
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PermutationGenerator pg(7, 3);
for (size_t i = 0; i < pg.size(); i++) //0 to 7*6*5
{

vector<size_t> &row = pglil;

//DO SOMETHING WITH ROW REPRESENTS A CASE

®,
*

% GeneticAlgorithm

template <typename GeneArray, typename Compare = std:less<GeneArray>>

class GeneticAlgorithm

0
™

A @ng|EiE Felsty| /o) =0, 3R S YL

2 Z 2l Oi2t0|H GeneArray 0= & 7| M E(sequence listing)0ll s st= S2AE,
Compare Ol = Mgt 430 AU XK &+=E SOIFHAI2. IS0 siLSt=

GeneArray = HFE A std:array Lt std:uvector 21 XHA|, 22 O| & A&ot SefA0{Ofpt ghL|Cf.

|.

Moot 270 SABOIS, MO & X 2 MT) B 974, D2l1 EHBE S48 Sof RHEX}
UNE|E SR FBHEEBINE AYSHIAIR

o typedef GAPopulation<GeneArray, Compare> MyPopulation

% GeneticPopulation

template <typename GeneArray, typename Compare = std:less<GeneArray>>
class GAPopulation
A 02|50 AFEEl= 7HE & ¢ MITH(A population)E EPISH= ”IEX L2 M

7Moo tigh B E, = 7[0f T

I
oF

FAZO|7| = gLC.

r

G20 GeneticPopulation 2 GeneticAlgorithm S2{ A0A = FHo|iEH H JEH HEE

[
oetoly, Hete 45 24 2|0|St= Compare 7t 2 M E HA|E= 22017 = LT}

O MAt L1 2|F: https://en.wikipedia.org/wiki/Genetic_algorithm
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224 Event

ErrorEvent

: public Event

+enum: { ERROR = -1}
#message: string

+ErrorEvent(EventDispatcher, string)

-typedef function<void(Event)> Function Event
-eventSetMap:

Mapc<int, Set<Function>> +enum: int ELQM
+addiction: void* { : public Event
R 8 pCIvATE +enum: int { PROGRESS = 11}
+EventDispatcher - COMPLETED = 2, KH—{ e

(const EventDistpacher&) é REMOVED =0 #d:noem?n(;t.or?;louile
+EventDispatcher(EventDispatcher&&) ) U :
+virtual ~EventDispatcher() = default #source: EventDispatcher +ProgressEvent
#dispatchEvent(Event) #type: int (EventDispatcher, double, double)
#inline dispatchError(string) +Event(EventDispatcher, int) ecthercentiddotible
#inline dispatchProgress(... double[2]) +virtual ~Event() = default
+addEventListener(int, Function)
+removeEventListener(int, Function)

MessageEvent

: public Event

+enum: int {MESSAGE = 37}
#message: Invoke

+MessageEvent
(EventDispatcher, Invoke)

ResultEvent

: public Event

+enum: int {RESULT = 80}

EventDispatcher
All the events are sent asynchronously.

To protect from creating enourmous threads by
asynchronous event sending, all event sending process
will lock the semahore. The default size of the
semaphore is 2

Event listener function has to be global or static
| couldn't specify the class to listen, so | programmed
all event listener (function pointer) to be static. To send
Events to a class's member method, I'm consideringto
make an interface to listen, "IEventListener"

Warning!

Since C++11, calling member method of a class by
new thread passing by static method and void pointer
is recommended to avoid.

By guidance of the STL, using std.:thread and std.:bind
will be better. As that reason, Event and
EventDispatcher can be depreciated in next generation
of Samchon Framework

Event
A basic class for expressing an event.

Determined Events are "ACT/IVE" & "COMPLETE'
You can add any new event type, if you want.

ErrorEvent
Cannot throw exception as you called some process
asynchronous, you can use this ErrorEvent, insteadly

ProgressEvent
An event representing a progress.
It's good for expressing a progress of a process influences
to whole system.

MessageEvent

#headers: Map<string, string>
#str: string
#binary: ByteArray
+ResultEvent
(HTTPLoader, Map<string, string>)
+ResultEvent
(HTTPLoader, string)
+type() -> string

; verh
Ataining-antnvoke-m

Depreciated since v1.0.
Use chain of responsibility pattern with /Protocol.

A it ag

ResultEvent
An event containing result data from a web-page
The result type will be one of stringand ByteArray

: Replied headers from a web-page

OHIE RE2 HIAZRENA SHtE HIS7| O|HES 75| ?I5t0 A = ASL T
< EventDistpacher®
K ZiAof 2ot O[MIES ZUA7|O, O|HMES| 2[AH FES SEots LM YLIC

dispatchEvent() I AEE &30 O|HIES WHA|Z = Ao, ZE O[HEQS| Mz|(gd A
glad)e e AYE E0M HSI|XH2ZE O|FO{FLICL s Y X0 &dHEl= 2E E2
NS =HE = YUELICH (EventDispatcher:semaphore. 7|2 2 7H).

¢ EventDispatcher = =2 AN &AL 3A WA E X7t ASLICE
oI EventDispatcher £ 2|2 252 25 MY =9 HEfYL|CH
Tt OJMIEE TMEEZ o7t EH S2fA0 HMH HAS2tH, EventDispatcher 2| addication(void*)2
SoliA ol SefAo ZOIH FAE &S, A S==0| A 0| reinterpret_cast & S5t0 ol
SejAo HH HAEZ HEBHOF SLCH
SEX|CH M BEQI C++11 041 0|2 22 void*Qt MAetro| AL S LISt=E @15t 7|0, Event
BE2 T3 M AL I3A HEE 5+ ASLCH SR std::thread 2 std::bind & AHESHA 2.
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®

< Event

W22 E0|A S0t/ O|HIES 2|0

ot
rr
4%
0z

N
=t
5]
-
inl

Ol E EtYO| FAQUX|, Ol = AHO|A LSt O|HELIX] S5 HL U

WYX St O|HEOM | O] FE7 Had B2, 31T YL %5FO=IA1E Of Event

02| Mo|zl O E EtR! (numeration code)

o ACTIVATE
o COMPLETED

s+ ErrorEvent
RF Sl ofia=g MHSHY| sl A ZAELIC
HE Ol AP EE AL, exception O] 2= O|Z catch 17| 0j2{ 2 20| MetgtL|Ct

o ERROR

% ProgressEvent

£ MY T d&(m of n E= x%)= TEH| 28 27 & OHE Sef YL Ch

ProgressEvent & 2| TIH &S ot HO| 5L A2 HE/JI A|I2—0 SE5t=
Y S Eoh ME2 AMUE 22310 =22 At RO 2 I, £ Ao it
S27} o8] 2o SACHEH 22 O|R0{MoF & [f 53] Mgt Ct

EventDispatcher 2 Progresskvent £ 0| &350, I &gt &30 2ot Y2

SESEE DEMAQ.

5=
W
o
Mo
In
=2
x

o PROGRESS

% MessageEvent, ResultEvent

MessageEvent & Invoke HA|X| 2| =412 YE2|= O|HIE Y, ResultEvent = HTTP H|O[X| &
2T 2HSAS W LU= O|HEE oI5| 2ot AN RASLICE BF X AH =0 +
HH O M 2H Z XL o

MessageEvent £ Invoke Dl A|X| T BFAIO| “Chain of responsibility Pattern” 22 A E|0f
AP2FR OO, ResultEvent = O| & YMA|Z|E HTTPLoader ZHKX| 7} MK 2O At2tR & LICH
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2.2.5 Data

Protocol Package

SOL INTERFACE

SQLi HITP! ResultEvent
: public SQLi ) : public Event
#virtual DRIVER() -> String = NULL : public EventDispatcher
#virtual PORT() -> int = NULL #virtual DRIVER() -> String U Sing +enum: int (RESULT = 80}
#connectionHandler: void* #virtual PORT() -> int = 3389 e enum(GET, POST} #headers: Maps<string, string>
#stmt: SQLStatement +MySQLi() #header: Map<string, string> - #str: string

#stmtMutex: mutex

#binary: ByteArray
+ResultEvent

(HTTPLoader, Map<string, string>)
+ResultEvent

+virtual createStatement()
+SQLi() -> SQLStatement
+virtual ~SQLi()

+virtual createStatement()

+HTTPService()
+HTTPService(string, int)
+virtual ~HTTPService()

generates when call send

> SOL = NULL . +load(URLVariables) -> ByteArray (HTTPLoader, string)
. : ISQLi +send(URLVariables) -
+connect(ip: String, dbName: String,  public SQLi +type() -> string
id: String, password: Strin, . . .
+di " e e) When call HTTPService::send(), be careful about destruction of HTTPService
isconnect() #virtual DRIVER() -> String
1 #virtual PORT() -> int := 1433
+TSQLI()
+virtual createStatement()
-> SQLStatement*
of1

_Ty = shared_ptr<XMLList>

_Ty = shared_ptr<XML>

DBMS Server doesn't allow simultaneous query

TSl so that a group of SQLStatement(s) sharing same SQLi will have <<typedef>>
LBl only a single thread. i
#hstmt: void* v s : public Map<String, _Ty> XMLList
#sizeMap: Map<size_t, size_t> In this Samchon Framework, = : public vector<_Ty>
#bindedSize: size_t SQLStatement:repare causes "Lock" and this "Lock” will be ;pa'el_”t'_XML
“SQLStatement(SQLI) unlocked until you calls SQLStatement::free() or SYelisizeRt 4.
+virtual ~SQLStatement() SQLStatement::~SQLStatement() #key: S.mn‘g
+reset(SQLi) . #value: String
+free() Create new SQLi #propertyMap: Map<String, String> 1
If you don't want it and consider multithread handling DB, then XML M
+refresh() create multiple SQLi(s) P L&".n 1
template<class _Ty, class ... _Types> ing
+prepare(string, _Ty, ... _Types) +push_back(String) key (tag) property
+execute() +push_back(XML) I/
+fetch() -> bool . +hasProperty(String) -> bool <fileList>, MLList
+toNextStatement() > bool <<Domain issue>> : public SQLStatement +getProperty(String) -> * <file]
template <class _Ty> T-SQL:{FOR XML) +setProperty(String, *) o UM
- i
+getData() > _Ty +TSQLStatement() *eraseProperty(String) <description>Unknewn Files </description>
+virtual toXML() -> XML +virtual toXML() -> XML +oString() -> String </filelist> e

HOlH 222 &

rht

Z A0 M HMSSHs HIOIES Y& A #7|HA0f 2ot ZEYLICE

7
0‘0

XML, XMLList

XML ElOJEe] 78 8l e S ?5t0] ME e REMEYL(D

—

Ho

Eg| =8 7tX1 e, Zt EjOet £90 ot {key, value} pair O HE{|Z A ALY,

<?xml version="1.0" encoding="utf-8" ?>
<invoke listener="setDepartment">

<parameter type="string">-</parameter>
<parameter type="XML">

<memberList _>
<member id="john" name="John Doe" authority="3" />
<member id="samchon" name="Jeongho Nam" authority="5" />
</memberList>
</parameter>

</invoke>
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shared_ptr<XML> xml(new XML("®/2| XML 2%}

o H® parameter 2| value, “samchon” Off &

shared_ptr<XMLList> &parameterList = xml->get("parameter")
shared_ptr<XML> &parameter = parameterList->at(0)
cout << parameter->getValue() << end|;

o T W member 2| £4%f id="samchon"0f T2
cout << xml->get("parameter")->at(1)
->get("memberist")->at(0)->get("member")->at(1)
->getProperty("id") << end;
< SQLi
DBMS MHZ2|

Z 8l sQLStatement LEME Q| B2

o |% CICtS
MRz & 5+ JA R M| HAEE ME5t= A

= &d5l= 22 =M, ODBC E
Adaptor pattern Of s 2HgtL|Ct
oF JHR| Fojgt F 2, otLtol M&E saLli ZH = DBMS MH Hoi|A 2 SHLES| A Mo
siEetLict 12|11 DBMS O F&E MM, EX| o Hof| o 7HX| 2 A5Ho)| =3
fELICh M0 saLi =

T o= _JI\_
SQLStatement & 22|50, SQLStatement 0| A 2|7t ==
SQLi € HItHE7S 2 M, CHE SQLStatement 0| A 3T sQLi X HOE

5 A8E 4+ el &

Chol sQL H2i7k S0l Bastchs, 18Eol saLi S A4

HEHoz MM gt

Zt7| DBMS O] H&35}0
= 2538t 202toF 7ts L C}.

7
*

SQLStatement

SQL 22| Ho|E ¥sty, CtA|z oY Zo 2R EQ| ZugtS wote= FefA L L}
SQLStatement = AHH|E S =2 44

=
S
=]

ME = glon, BEEA| SQLi O] createStatement() M2
L|Ct =3, sQLStatement O] AQl&= sQLi & &7ts &tE
2 A|Z LTt SQLStatement O A 40| £ 2 0i|= BFEA| SQLStatement K| &
AHAZ| AL free() HAEE

2EE S EOHA O sqQLi 2l FE dEE SOFUAR.

oto] g5t E EoUE

C =
=
=

7sQLStatement 7} sqQLi & 2Lt

ODBC 0| A& Bt=2 22| =7t StLtC| pB M0l SA[O H2oh= A0f BidHo] M= S
Ot =X HASLICH I Z0f O[2F Z 0] Bt=of A =7t SHLEC| pB MM 0| 2 ot= BR00=
Ht= 0f|2{7t 2| B0 Z2 30| S= |10 L Ct

O] & #X|3l7] 2/3t0] saLstatement 2| Z2|=saLi & HAAE A5t

gLt
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#topFolder: FTFolder
#fileMap: Map<int, FTFile>

e

+FTFactory()
+virtual createFile(XML) -> FTFile

ETlnstance

: public virtual Entity

#virtual TAG() -> String = "file"

+virtual key() -> String

#parent: FTFolder
#name: String

+IFTFile(FTFolder)
+virtual construct(XML)

+virtual toXML() -> XML

ETFolder

ETFile

its extension

Afile having data as binary or text.

for loading and archiving the data

Tree-structured instance to express folder

Afile instance for expressing a file has with

method load() or archive() from ISQLEntity is

Factory takes charge of creation
and manages the file objects

ETFolder,

: public FTInstance,
public virtual EntityArray

#virtual CHILD_TAG() - > String =

ile"

#factory: FTFactory

+FTFolder(FTFactory, FTFolder)
+virtual construct(XML)
+virtual createChild(XML)

+virtual toXML() -> XML
+virtual toSQL() -> String

ETFile

: public FTInstance

#extension: String

+FTFile(FTFolder)
+virtual construct(XML)

+virtual toXML() -> XML
+virtual toSQL() -> String

ETFactory

Has a role of Factory (Factory Pattern)

Fllnstance
Common interface of file and folder instances
It's for express the structure of real file
instances storing in DB

ETTextFile

: public FTFile,
public virtual ISQLEntity

#data: string

+FTByteFile(FTFolder)
+virtual construct(XML)

+virtual load(SQLStatement)
+virtual archive(SQLSTtatement)

+virtual toXML() -> XML
+virtual toSQL() -> String

FTByteFile

: public FTFile,
public virtual ISQLEntity

#data: vector<unsigned char>

+FTByteFile(FTFolder)
+virtual construct(XML)

+virtual load(SQLStatement)
+virtual archive(SQLSTtatement)

+virtual toXML() -> XML
+virtual toSQL() -> String

Page 19 of 68

oMYEZ|= E2| X0 E0 X ItYS HHGHY| /ot =4 ZEYLICH =0 DB 2o &S
X @st7|0f 283st7|0of MatM= X EGet IS HESH= 40| ottl, DB O 7|8t &. 7H&el Eh
A OMYAAEES A A ThsTL T

oA EZ| ZE2 Protocol 2| Entity 22 A&510] 2GRSO, EB| FE(1:N recursive and
hierarchical relationship)2| 24 X DtY| EH 0= Composite I HO|, 2f 2O 3 ool M-d0oj=
Factory If & (by FTFactory)O| AtEE|RAELIC}

Ol Fo EES o450 02| &tZ0| = MYEZ| ZES CHEAH LT 7HE 717H2 oM =
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NTCriteria
NTCriteria is an object to realize Artificial Neural Network
You can make ANN model having weight and bias

NTCriterla

Aconditional expression has weight . public FTFile, . e

F(x) = (NTSide < NTSide ? 1.: 0) x weight b 1. Aconditional expression with weight
It has a tree-structure so that can express enumerous public INTExploreParameter F(x) = (NTSide < NTSide ? 1 : 0) x weight

NTFile

NTFactory

ublic FTFactory

NTCriteria is made up for conditional expression
conditions It also can be used to realize AN.N. by setting side -
to be NULL #parameterList: NTParameterList If the expression is true, then returns the 1, else it s the false, then
#topCriteria: NTCriteria #otherside: NTFile returns 0, and multiply weight to the result 1 or O
#entity: NTEntityGroup NTSide e
= =  NTCriteri ’ . -
+FTFactory(NTEntityGroup) Aside ofa conditional of the NTCriteria ! 2 NCrieris e Merronica) eistosnip
virtual createFlle(ML) -> [FTFlle i - In vertical relationship: Multiply (X)
“+virtual createCriteria() -> NTCriteria #function: Function In horizontal refationship: Plus (+)
+virtual createSide() -> NTSide +NTFile(NTFactory, FTFolder)
Hvirtual ) With this rule, you can make enormous
‘ Definition of a function used in NTSide e ditions. | can sure there's not any
Manages N : condition that can't be expressed by this
10SQL() -> String .
The Interface of histor data
<<Interface>> Sometimes it can be a learning data to train AN.N 3. Making blas
NIHistoryData Just make a NTCriteria returns only true.
NTiterator Then it will be the bias returns weight

+NTHistoryData()

+virtual ~NTHistoryData() = default
+virtual caleResutt() -> double
+virtual begin() -> NTiterator
+virtual end() -> NTiterator

User has to define how to iterate the NTEntityGroup

4. Explore
The function pointer of NTFile will be called 41, Exploring in a NTCriteria (optimize a side)
= getRetrieve(NTlterator) -> double Make a NTSlde to be nullptr, then NTCriteria will explore the best value
Nam-Tree will calculate the conditions from mininmum to maximum in
reach to the bin, by the method of multi-dimensional

grid.

NTCriteria
: public EntityArray,
public ISQLEntity

Creates iterator
|

4-2. Exploring parameter in NTSide

If you set the parameterMap to be empty, Nam-Tree will explore the best
NTSide ’ i
<<Interface>>

TR RGeS TPEkeere A — parameter until reach to the bin in INTExploreParameter from minimum to
NTiterator #virtual CHILD_TAG() -> String public ISQLEntity maximum
: public I0perator #factory: NTFactory = 43. Exploring by creating NTCriterla (create conditions)
#parent: NTCriteria s #factory: NTFactory If all the side (left and right) in a NTCriteria are nullptr, then the NTCriteria
#history: NTHistoryData To iterate #left: NTSide 1 2 1 iR will make a lot of children NTCriteria(s) to test a lot of cases that can be, so
“+NTiterator(NTHistoryData) = Thistorial data | - S g Aoatamelehlap Map=Siivg. double> that best condition will be made up.
+virtual ~NTlterator() = default #operator: int S 3 2 +NTSide(NTFactory) This process will ride on same routines of 4-1, and 4-2, for each created
e e N TD B r #weight: double @ +virtual construct(XML) cases. Of course, this process needs too much time, so that you may need
+virtual operator—() -> NTlterator +NTCriteria(NTFactory, NTCriteria) +virtual initRetrieve() to be patient
+virtual operator<() -> bool +virtual construct(XML) +getRetrieved(NTlterator) -> double
+virtual operator==()-> bool #cirtual createChild(XML) -> Entity Virtual toXML() -> XML
+virtual initRetrieve() “+virtual toSQL() -> String
*+getRetrieved(NTlterator) -> double <<Interface>>
+virtual toXML() -> XML INTExploreParameter
virtual toSQL() -> String  public virtual Entity

-Used to create cases” — — — — +INTExplorer()

+virtual construct(XML)
“+virtual toXML() > XML

To make a lot of condition to explore

% NTFactory
NTCriteria 2| ‘44 A& S 22 Factory 222 YL|CH

< NTCriteria

A QLICE Mtz AF (fit test)
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File instances 2=0| O] otYEL| BE2 45510 SIS LICE

®

s FTFactory
ot Ko 489S HEot=s HEE| e X (Factory pattern) 2 LILH.

HE0 oS ot mi7|x[2] 2t2| & MEt H|Oo|E e DB YEHE MYAX|= LM 224207 =
SLICH MHEM oY DL EL| I§7| X7t £3t= o Z2|AH 0| Mat 7HH 12| FE (as

enumeration code), 12|11 X4 20 S 2 oY CHet &= Y2 E XL JSL|CH

DIUEZ| BES A&T O FTFile Bt A&6HX| OFA| D, TS| FTFactory £ A&3HA|Of
UMM OAE, createFile()S TH2| 8ff FMA|L.

R/

<+ FTInstance

Entity SUHAE 4E5H0 FAHSIACOH, (T = EGQ) MEHXL JiA O|F H 4% EH0
=0 | chelol) ©HY BRE pB YsAL
X|@g ot
< FTFolder

E0E moloY| flet S YL CH

—

N

|28 S 2 FTInstance 7t &% E[Q 2O, 0]0f SharedEntityArray<FTInstance>E H =0
g5 2 2 M FTFolder 7t FTinstance & AHA 22 X2 4 UAA &2 2 M (Composition

pattern), BL| PES BHE + YEE IS,

-

EESH FTFolder = Mg At M A== FTFactory 2| createFile()0fl ¢ & =} & LIt FTFolder 2|

252 22, EntityGroup 13 2| Factory method Q! createChild()E A& L2|SHA| O A2,

FTinstance £ &&31% 20, O

=1 S,
OLE DX} SHA [, O] FTFile € Ar&3810] THHEIMA| L.

3
N
]

o
I
0z
il
o
>

o FTTextFile: A E TS EHS|
o FTBinaryFile: HO|{2| IS BEHSIY| 9ot F& el

o H2
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2.3.1 Invoke
="y

Nam-Tree

KEH|

C++ Guidance
Protocol - Invoke

Mol ZoHs 7HX[2

£92| NTFile 2

[
I ol
=1

= 7t B0 25 i ¢t

|

.

Invoke Package

Invoke

: vector<invokeParameter>

InvokeParameter

-type: string
= {number, string, XML, ByteArray}
-value: any

-listener: string
template <class _Ty, class ... _Args>
+Invoke(string, _Ty, ... _Args)

+Invoke(string)
+Invoke(XML)
+toXML() -> XML
+toSQL() -> string

Invoke: Express a message (function)
Invoke:listener := almost same with
name of a function.

InvokeParameter: Parameter in a function.
When a parameter is not atomic data

like a Data-set(structure, list), use XML.

template <class _Ty>
+InvokeParameter(string, _Ty)

+InvokeParameter(string, string, string)

+InvokeParameter(XML)

+toXML() -> XML
+toSQL() -> string

Invoke is

communication. By the_standardization of

Designed to standardize message structure to be used in network

protocol, user

At next page, "Protocol -

Interface", you can find "Basic 3 + 1
" required on building some network system; IProtocol,

does not need to consider about the network handling. Only
concentrate on system's own domain functions are required.

InvokeHistory is

| :

: public EntityList<InvokeHistory>

#virtual TAG() -> strig
#virtual CHILD_TAG() -> string

+InvokeHistoryList()

InvokeHistory

: public Entity

#virtual TAG() -> string.

#listener: string
#startTime: Datetime
#endTime: double

+InvokeHistory()
+InvokeHistory(Invoke)

+virtual ~InvokeHistory() = default

+virtual construct(XML)
+notifyEnd()

+virtual toXML() -> XML
+virtual tolnvoke() -> Invoke

History for Parallel P. system

PRInvokeHistory

: public InvokeHistory

#startindex: size_t
#size: size_t

+PRInvokeHistory()

DSinvokeHistory

: public InvokeHistory

#system: DistributedSystem
#role: DistributedSystemRole

IServer and [Client.
You can construct any type of network system, even how the system
is enormously complicated, byJust implementing and combinating
those "| +

Secret of we can build any network system by only those basic
components lies in the standardization of message protocol, Invoke

Designed to report a history log of an Invoke message with elapsed
time consumed for handling the Invoke message. The report is
directed by a mster from its slaves.

The reported elapsed time is used to estimating performance of a
slave system.

DSInvokeHistory

Message structure of Invoke

<?xml version="1.0" encoding="utf-8" ?>

<invoke listener="login">
<parameter type=

<parameter type="XML">
<memberList>

</memberList>
</parameter>
</invoke>

<group>3</group>
<member id="guest" authority:
<member id="john" authority="
<member id="samchon" authority='

'string">jhnam88</parameter>
<parameter type="string">1234</parameter>
<parameter type="number">4</parameter>

Areported InvokeHistory in framework of a master of distributed
processing system. The master of a distributed processing system
estimates performance index of a slave system by those reports.

Master distributes roles to slave systems optimally from the

reports.

PRInvokeHistory
Areported InvokeHistory in framework of a master of parallel

110 />
/>
S

those reports.

estimated performance index which is calculated from those

processing system. The master of a parallel processing system

estimates performance index of a slave system by those reports.
Master distributes quantity of handing process of slave systems

from the estimated performance index which is calculated from

+InvokeHistory

(
DistributedSystem,
DistributedSystemRole

)
+virtual toXML() -> XML

DSRaleHistory

: public Entity

+virtual TAG() -> string

#system: DistributedSystem
#role: ExternalSystemRole
#registered: Datetime

#erased: shared_ptr<Datetime>

+DSRoleHistory
(

DistributedSystem,
DistributedSystemRole,
Datetime

)

+virtual toXML() -> XML

Invoke =, &F&

M= =y

ZEEES MED

<?xml version="1.0" encoding="

Zoj|el3e HES

AFNM MSEl=
LI

s

=

oE
|_O'|T

utf-8" ?>

<invoke listener="HIA|X| & =SS CHA, ATl g

<parameter name="Hs&"

<parameter name=""¢3&" type="1H

Mo 20]=, (&

72| HES3 2toj22g| &

T
I_I

s
type="H = EtQ"> gt </parameter>
4= EtQ">1234</parameter>
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</invoke>
Invoke & 9I2F 20| XML YE{2| HA|X| = E ZtELICE Invoke = ST HAIX|E = CiaH (A
LYX| Bl E)0| F=FQIX|, i OA|X|Q] Ht2t0|HS2 B0l FA0| 1 oto| 7ho] BARIX| 52

B ASLIC

Invoke Of %3t mt2t0|E{Q| t0| THY RIXtEL(int, double, string & At 2 =Xh0| OtE M=,

2ot 22 ®7|g S WaA gLt
1) T}2t0]E{ 7} binary data & f

<?xml version="1.0" encoding="utf-8"

<invoke listener="replyFile">
<parameter name="name" type="string"> development_guide </parameter>
<parameter name="extension" type="string"> pdf </parameter>

<parameter name="data" type="ByteArray"> 4711343 </parameter>

</invoke>
01000010100101010101110101011010101111111110101010111011111010101
000101010100000101010110100001010101000000101010000101001010010100

(.}

Invoke MAIX|E ST A2 2M, BIO[4Z| H|O|E{Q] AO|=ot B/H HA TS TLCt.

Hto[H2] Ho|E = O =0 TELIC.

virtual void replyData(shared_ptr<invoke> invoke) override
{
if (invoke->getListener() == "replyFile")
{
string &name = invoke->at(0)->getValue<string>();
string &extension = invoke->at(1)->getValue<string>();
const ByteArray &byteArray

= invoke->at(2)->referValue<ByteArray>();

replyFile(name, extension, byteArray);
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2) T2I0|E{7} AEE] @HYEY )

<?xml version="1.0" encoding="utf-8" 7>
<invoke listener="setDepartment">
<parameter type="string">samchon</parameter>

<parameter type="XML" >

<memberList department="programmer" >

<member id="john" name="John Doe" authority="3" />

<member id="samchon" name="Jeongho Nam" authority="5" />

</memberList>

</parameter>

</invoke>

HT
=
f!
Rl
ot

I mh2to|E|7t AEE] QEFEO|ALE 2|AE HE[0]4o] HEfY OjE, XML
x

ZOHo= Btote] EUA ELICH AMSE AFE2 Entity 258 HZE) FHAIL.

virtual void replyData(shared_ptr<Invoke> invoke) override

{
if (invoke->getListener() == "setDepartment")
{
string &master = invoke->at(0)->getValue<string>();
MemberArray memberArray;
memberArray.construct(invoke->at(2)->getvalueAsXML());
setDepartment(master, memberArray);
}
}
2= 0|t Z2 HAIX| Z2EEZ2 BFEE B2 0|82 73 &= USUCL
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\J

1% b 2 0/He 10 fEYT, ofF 2| AHUEtn BEE HEYT AAHS S0 AOME
HEYI E4 7|58 THEK U, Q2K HEYD A|AH Lfo] 2t HHS 7o
Paae]|
~

= | =2[H ¢l
AZTA O XS5t ol 4= Att= AYLCh

r

OpX| sw 2225 S HEX UERR AHSS 424 222 &8 829 = ASLCL 00
O

25t XEMSE LI 2 Interface 20 A XtAMISHA| CHELICE

—

T HXHf 0|2 HFZ history log £ 22|20l USLICE BEESHE HAIX| 2= 2 HEKT| HAIX|
2= history Of Ciet Ertetot 7tseE Q0[5H7| = gLICL Ol &510] ZF UESRIA A|LE Q| HA|X]|
C =

5 o %
MY U2 Tote 5 9D, B2 2 HEYD AAHO 458 S HolE %Al oLt

o

7

% Invoke, InvokeParameter

HE ZY YIS BE HAX Z2EES BHY = A= SH2YLICL HE0 4= Ef
AN2Be2RH 2 X8 8 XML LEMES OhYst, & HAX| 242 HeAAF| =
Lt

% InvokeHistory

Slave A|2BR0 M &2 Master A|2R 2 2 Invoke HA|X|Of CHoE LHS 8L s TAIX|2] X2
AlZtE 21517] o 24 el LEMEYJLCH 4E Zyeael 24 8 HENZ 2=00A &

MBIl §SKBE 58| 2l A8 L= S22 YL

o

*,

% PRInvokeHistory, DRInvokeHistory

Slave A|IARC2REH B2 |nvokeHistory & Master 0| A X 2|g If A0|= 2K YL CF 242}
BAME] A|AH S HBEXMEZ| A|A'O| Master 220 A A0[A ELICH
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Entity is
Provides I/0 interfaces to/from XMLand Invoke.

use the chain responsibility pattern with [EntityChain.

<<Interface>>

+virtual load(SQLStatement)
+virtual archive(SQLStatement)

+virtual toSQL() -> String

<<Interface>>

IHTMLEntity

To standardize expression method of data structure.

When you need some additional function for the Entity,

When data-set has a "Hierarchical Relationship"
Compose the data class(entity) having children by
inheriting EntityGroup and terminate the leaf node by
inheriting Entity.
Just define the XML 1/0 only for each variables, then
about the data 1/0, all will be done

<<Interface>>

IEntityGroup

_Ty := extends Entity

EntityArray
: public vector<_Ty>,
public virtual IEnttyGroup,
public virtual Entity

#virtual CHILD_TAG() -> string

b
[

imple‘mems

+virtual construct(XML)

#virtual createChild(XML) -> Entity
+has(String) -> bool

+get(String) -> _Ty

+virtual toXML() -> XML

_Container,
_Ty := _Container::value_type =
.‘CEL
EntityGroup 8
. . w
: public _Container <
public virtual Entity, - §
public virtual IEntityGroup Ze
28
o2
+EntityGroup() g G
+virtual ~EntityGroup() = default g Q
8
<]
L
o
o
©
e
)

+EntityArray()
+virtual ~EntityArray() = default
+virtual construct(XML)
+has(string) -> bool
+get(string) -> _Ty

+virtual toXML() -> XML

o, 1
composite inherits

O|N

#virtual TAG() -> string
+Entity()

+virtual ~Entity() = default
+virtual construct(XML)
+virtual key() -> string
+virtual toXML() -> XML

o'l
Role of the "Chain Responsibility"

In my framework, Entity is the main character,

#CSS: static string Inherits to share same interface so that concentrates on to the Entity 1st
#HEADER: static string ol 1
template <class _Ty, class ... _Args> [t — Pre-compiled EntityGroup
#10TR(_Ty, ... _Args) -> string EntityArray -> Static entity array <<Interface>>
template <class _Ty> Entityl ist -> EntityGroup<std::list<Entity>> . .
o
#toTH(_Ty) -> string N
template <class _Ty> 8 #entity: Entit
#t0TD(_Ty) -> string EntltyGroup<§td :vector<std::shared_ptr<Entity>>> I.Y- | y -
+virtual toHTML() -> string SharedEntitylist: . . ) +IEntityChain(Entity)
EntityGroup<std::list<std::shared_ptr<Entity>>> +virtual ~IEntityChain() = default
= O o L HSe 11 - o=l A
ANEE 252 HERZR SO 2£0]=, HO[H S22 (entity)2| H7[BS BE20H7| 2/ 24 &
= Ol St O =271 H = S A Ol =
ZEYLCL XMLz Bzt 8l oz XML QIAHAES mYstof At Q| Entity CIOIHE Y =+ A=
— o ns
HAESES STt

Entity 255 O[&5tH, HERI HAIXIE =1 &30 AN SLE HOH #I7[HE ArEE 5 U
ELICE M2t AREAZE HERIR S4l0] AofMe HojE £8 8l 785 A8 2 27t §7[0f i<
HalgfLth HE0] C++1f JS 70| Entity Off 2t510] 22 HAE S/ & A7|0| Z2HE St
#2|2hs SO UM E 02 F2 LI

SHAIZH XML 27| E2 &gt LHHES 7T LICE 4 BIO|ETH B#90| kSt integer = EAIE 2
Heto| Z[7[0f Xt =2HF 2| byte 7 HROHD, Zf HIO|E 2| HIEIH|O|HE EHEO| ANME B2
ZAE1 byte & 2R LCL D2 HERS S4S St &t HO[H YEH0| T8 E2, fl2
AEE| 250| Ol ByteArray SeHAE AL SHUA|R.
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pi
Ay

chl o

—

m
m
>
ujn
=
rok
ot
|z
o
rr
mju
o)
[>
o
-
il

o Y| Entity 7t XML 2 EAHE [, A Y TAG

=
o Mel Entity & EEY 5 A MEXE 2|HOE key() HIAEES MY of FHAIL

F, TAG() HIAEE WL 3f FHAIR.
o XML EZEH Entity & F-5I= construct() HIAEE TFO| of FUAIL.
o X Entity & XML 2EH

IE 2 Hasl= toXML() HIAES Z-HO| 8 FAMA|L.
% IEntityGroup

IEntityGroup 2 entity K& E+& ZAHO[H0f| A0|= QIE{H| O] AR LT} SFLIS| Entity

QEMETL TH AEE| AR QAX| OFL|H ZH O] MRAX| FEot= O FESHH AYJLCH
o if(dynamic_cast<|EntityGroup*>(&obj) !'= nullptr)
o X4 entity O] E§FE, CHILD_TAG() HIAEE MFQ| sl FHAIL.

% EntityGroup

template

<
typename _Container,

typename _ETy = Entity, typename _Ty = _Container:value_type
>

class EntityGroup

AE T2 AHE| AN E HAY I M0l HEX SHAZEM, EntityGroup = entity 2|
2EO0|H, 420 A4 entity ZME ZAHO| HEZ 7HX| 2 JSHLCE N2 AT #ZE

JIRIE AEE| BAE B O REHD, So| E2|TR(1IN o XTI AHEIS
E#30| 0fA ST

2L C} (Composite Pattern).
o XHAl entity K| WEZ| B|AE, createChild) HIAES M %
o Xt entity o E{1H, CHILD_TAG() HAEE MHo| of =4
o 0O|2] d2|El EntityGroup S22
= UniqueEntityArray
o X entity 2| accessor Et S HANF= 227t EXHLICE
o UNIQUE_ENTITY_ARRAY_ELEMENT_ACCESSOR_HEADER

o UNIQUE_ENTITY_ARRAY_ELEMENT_ACCESSOR_BODY
»  UniqueEntityList

» SharedEntityArray
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o KXIAl

entity 2| accessor Et =

HEF= A =7t S L

o SHARED_ENTITY_ARRAY_ELEMENT_ACCESSOR_HEADER
o SHARED_ENTITY_ARRAY_ELEMENT_ACCESSOR_BODY

= SharedEntityList

Inspects

InspectArray

: public SharedEntityArray

#virtual TAG() -> string = "studyArray”
#virtual CHILD_TAG() > string

Entities of PACS Inspects

An example for EntityGroup and Entity

+NonDicomFile(InspectArray)
+virtual construct{XML)
+virtual archive(SQLStatement)
+virtual load(SQLStatement)
+virtual key() -> string

+virtual toXML{) > XML
+virtual toSQL() -> string

: g A 1
> #fileArray: NonDicomFileArray & n relationship
+InspectArray() 1
+virtual construct{XML)
#virtual createChild() -> Entity
+virtual load(SQLStatement) 0| N
+virtual archive(SQLStatement)
Svirtual toXML{) -> XML
: public SharedEntityArray,
public Inspect
#virtual TAG() -> string = "study”
#virtual CHILD_TAG() -> string
NonDicomFileArra #uid: string
: public SharedEntityArray #tdescription: string
+Study(InspectArray)
#virtual TAG() -> string = "fileAmray” +virtual construct(XML)
#virtual CHILD_TAG() -> string #virtual createChild() -> Entity
-inspectArray: InspectArray +virtual key() > string
+NonDicomFileArray{InspectArray) +virtual toXML() -> XML
#virtual createChild() -> Entity
inherits
ofnN
NonDicomFile
: public Inspect,
public virtual IFile
Inspect
#virtual TAG() -> string = "file" : public virtual Entity
#uid: int
#name: string. g HinspectArray: InspectArray o
fextension: string *E‘D‘ #patient: Patient
c N

#datetime: Datetime

+Inspect{InspectArray)
+virtual construct{XML)

+virtual toXML() -> XML

How to express hierarchical relationship by EntityGroup and Entity

Series

: public SharedEntityArray

#hvirtual TAG() -> string = "series”

#virtual CHILD_TAG() -> string

#uid: string

#no:int

#modality: string
#datetime: Datetime

+Series(Study)
+virtual construct{XML)
#virtual createChild() -> Entity

“wirtual key() -> string
+virtual toXML() > XML
I

|
|
i
Percepts from Study
'
|
|

Patient

: public virtual Entity

#ivirtual TAG() -> string

#id: string
#name: string
#birthdate: Date
#gender:int

+Patient(InspectArray)
+virtual construct(XML)

virtual key() > string
+virtual toXML() > XML

Image

: public virtual IFile

#ivirtual TAG() -> string = "image”

#uid: string
#no:int
#datetime: string
#width: int
#height: int
#position: int
#sign: bool

#bit: int

#scaleX: int
#scaleY: int

+Image (Series)
+virtual construct(XML)
+virtual archive(SQLStatement)
+virtual load(SQLStatement)
“virtual key() > string
+virtual toXML() -> XML
+virtual toSQL() -> string

I

|

|
implements for I/0 of hipary data from Database

<<Interface>>

ile

: public virtual Entity,
public virtual ISQLEntity

+Inspect(InspectArray)
+virtual getData() -> ByteArray
+virtual toSQL() -> string

(71 a2 oHojoa

®

< EntityArray

EntityGroup =
iteration O| Ch2x
HjSlo| SIEf 2 7}X

SHX|QH KB QICHs 22, ZF XHA entity Off L=

EntityArray Ol = AFEO] ol &

HEE 7R

2 ©

-2, EntityGroup 1 Entity &

B[O LI L.

7| = g Ct

A NS EQIE = JHo=
=

2
| 2= JAELICE EntityArray = O| & S| ASH7| {I5H0] b4l
S

AE3H0l A=

2lsto,
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Protocol Interfaces

C++ Guidance
Protocol - Interface

| coscimecaces |

<<Interface>>

IProtocol

+IProtocol()

+virtual IProtocol() = default
+virtual replyData(Invoke)
+virtual sendData(Invoke)

<<Interface>>

IClient

: public virtual IProtocol

#virtual BUFFER_SIZE() -> int
#socket: tep:socket
#sendMutex: mutex
+IClient()

+virtual ~IClient()

+virtual listen()

+virtual sendData(Invoke)

Socket
Boost.Aslo

The boost.asio is the most famouse network library in C++, which is supporting cross
compile between multiple operating systems. Samchon Framework have adopted the

boost.asio in protocol.

STL

In C++17, standard library of network communication is planned to be established. As that
reason, network library used in Samchon Framework can be changed in near future.

ServerConnector
public virtual IClient

#virtual IP() -> String.

#virtual PORT() -> int
#virtual MY_IP() -> string
#ioService: io_service
#endPoint: tcp::endpoint
#localEndPoint: tep:endpoint

+ServerConnector()
+virtual ~ServerConnector()

<<Interface>>

IServer

#virtual PORT() -> int
#acceptor: tcp::acceptor

+IServer()

+virtual ~IServer()

+virtual open()

+virtual close()

#virtual addClient(tcp::socket)

+virtual connect()

§

&
|

inhertis virtually

Creating Network I/0 Class
You can construct any type of network system, even
how the system is enormously complicated, by just
implementing and combinating:
IProtocol, IServer and [Client those are called basic 3
components of Network.

IProtocol
An interface for network 1/0
To realizing chain of responsibility of the network /0

IServer
An interface for a physical server

IClient
An interface for a client.
Not only mean a physical client, but also a driver for a
clientin a physical server
IServer:addClient()
service: Server-> service:User -> service:.Client
_ExternalClientArray (A physical server) ->
ExternalClient (A driver of a client)

ServerConnector
A server connector for a physical client.
If you want to connect to a server, then implements
this ServerConnector and just override some methods.

inherits virtually ' That's all.
| |
| |
<<Interface>> = Interfaces for Web-Socket
8 <<Interface>>
cli =2 WebServerConnector Interfaces of Web-Socket follow protocol of Invoke and
Ts : public virtual ServerConnector, IWebServer Web socket at the same time by implementing basic
Bl (Bt £ k: public virtul IWebClient : public virtual IServer interfaces and overriding some methods to follow web-
é g— socket protocol.
K
£ETQ You can convert any type of network system to follow
H
+virtual ~IWebClient() = default 3 I\A_/:bs:e:vvir(i)osnnectgr() tor() = def. :I\{fbﬁi\/\;r(gs ~ default web-socket protocol by implementing those interfaces
“virtual listen() o CalebsersiConnectorEides V! e SESevarl=(Cerat because it's a rule to implements virtually thos
+virtual sendData(Invoke) 2 +virtual connect() +virtual open() interfaces.
mﬂmemems Can construct any type of network sys\em by implementing those interfaces \mnlements

Mz T YT0IME,

IServer &

I |Client + ServerConnector) Tt

= 79 '—1IE°43 NES

2 X1

AAE0| 22HE AIARO|H, 2T 2| REQ 4

AAZOIE AL, 3+1 7| =

AN S ISP E
THE + AL BHE
20k

OIE{H 0|2 (IProtocol,

XSt HE/A

U2 slave & mediator(proxy)E 7t 24K 2|

SIEI o] &0 &1t =8tS

&350 25 740 7hs L.

M9l Invoke U Entity 2 &
o HEZE QI%t0] =&

MERtel MY =52 22

o =2|Hel o I

%OHH NERARES
QAE 341 7| X

Sulof et
=

O, HER A HAIX| Z2EZ9| HES}QF H|0|E
SIHHO|AZ QI5HY, AFEAtE 2 HIESRI
Tois M AX §H1, LEX 4 HERS ANS

27|14

ZH
1
7
|_

ORX| s/W S228 28| Li7HR0l, 2 HES
HHOM HEI AAES THH LITFAE

3 NS
=[ul=

otLtel SAAZ K7|AI0 AN K| 2l

o 7|ZE3+1 AHHO[AL ¥EH2 BF JHSYES Sl FHSAOF L CH
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< |IProtocol

7|22 3 QIE{H|O| £ F StLEZ M Invoke D A|X| & Q10f 2toh QIE{TH| O] & LT},

Chain of Responsibility TN &S AtE, Invoke HIA|X| H& S HE S HESRF ECO[HLE 22

Jeb A-ZHEMo 2 HARA 0 AUes AMo HEY = ASLC
=01 IProtocol 2 protocol & &, 7t BIHSHA &4£0] YojLt= ZAKX0|7| = LT},
< IServer

7122 3 YHHO|A & SHLEZM, MHE TS [ AFEStE A EHHO[AYLICY.

HEST AIAHS TEB0| 0|, 221 50| AIAHO| Auio] SZe 1, O] IServer £
SHAIB LT,

_| "‘ A
o YUX = AMH{o| ZEO| BTt HAE, PORT() & MFL| o FHAIL.
= qd A H = -+
o ZSZt0|HEQS| H&0| tiS3te, addClient() HAEE THEQ| 3 FHAIL.
Sending Message
Internal System External System
@ @
, IProtocol(s) I l I l IProtocol(s) I l I l I l
I Sys‘tem l I Ent‘lty l ~ IClient Inv‘oke XIT/IL ~ IClient XIT/IL Inv‘oke Sys‘tem
| | | | | | | | |
M | | | | | | M
tolnvoke() -> Invoke‘U } } } } } }
| | | | | |
| | | | |
sendData(Invoke * |——> } } } } }
| | | | |
| | | |
mxw)oxmﬂ | | | |
‘ : : :
***** toString()->Stnng*****>D } } }
| | |
| |
| |
Send M | |
: l
newXML(String})D !
***** new\nvo‘ke(XML*)»fffff
L
} replyData(Invoke*)
| |
Do Something—————»
L]
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IClient
7| 3 2IHL|O|A & StLENM S20|UEE FT [} AHEStE QIE M O] A Y LTt

SHX|ZH IServer @ 2|, HHEA] =0 Fo| A|AH0| S20|AEY M2 AFESH= QIE T 0|
H A

Ot LCt MH Fof H&ot (=21H

il
i
o
ro
[m
o
of
&
=t
i
4
rot
mot
e
>
ox
Jp
el4
[s)
mot

CIE{H o] AL Et.

o IServer O] =3t S2I0|QIE| CH3t 23S 3t B2 IClient 2 MESHACHH,
IClient o] Tt Z2fA 9| MKt IServer:addClient() 2F HO{E O|FA EL|Ch
o 2F AXEOM 2 Invoke HAIX|E ME|Stes &4 replyData() & MEL 8 FaAIL.

ServerConnector

7122 3+1 QIHEO|A & +1 0] sfYot= EHAEN, A OCHE M 7| L|CH
ServerConnector = IClient & &80 A E| Yo, 2010 A|ARIO| 2 MO TXsloF &
I &F=53StA|™ E L CE

=0 H&5tA 2 MH 7t Samchon Framework 2| Invoke HA|X| Z2EES M2X| LALL

8 & O| handshake 1HES 7}ZRICHH, s AMH{Q] T2 EE U handshake THH 0| Chat
QIE{ I O|AE IClient & A&310] QtEAA| Q. J2|1 ServerConnector 2| T S2jA 7} CHA|2
S QI O|AE A&5HH, HA|X| ZEEFO0| HHYA EL|Ct.

o ServerConnector & IClient & &5t RA7| WE 0| replyData() £ 2| kA OF 2FL|C}.
o WHSIX} S AMH Q| =0 2ot HAE getlP(), getPort() & ME2| s FAAIL.
IWebServer, IWebClient

IServer 2f IClient ZiK|7} Ao ZEEES WME2toF & Uf A55HA E|l= QIEIO|A LT
HE DYUYIS ZREES ME= 1 Ol HEQI A|A-HOZL & X|2te, 820 ZA S
oFf £ 7teMESHA &H, Z2EZ0| web-socket 2 IHEA & L|CH
WebServerConnector

7|Z2| ServerConnector O IWebClient & 7HS4EHA|7] A T2 EZZ 2= MHO

Ha 4+ UM BE WA AB HHE LI

Ol 7|77}X| @ N CHH, IServer Lt IClient & 7FAMANSS
Ol 7t NS A YL

ke)
[E
u
Hm
M
/o
=
rE
inl
rr
N

Of o{tH o[ lx|
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_Ty = SmartPointer<SUser>

: public CriticalMap<String, _Ty>,
public IServer

#accountSet: CriticalSet<String>
#virtual PORT() const-> long

+Server()

_Ty = SmartPointer<Client>

User

: public CriticalMap<int, _Ty>

#server: ServiceServer
#ipSessionPair: pair<String, String>
#sequence: size_t

#semaphore: Semaphore

+virtual ~Server()
#virtual createUser() -> User

#id: String
#authority: int

UserClientKeeper

-user: SmartPointer<ServerUser>
-client: SmartPointer<ServerClient>

ServiceUser

ServerUser does not have any network |/0
and its own special work something to do.
It's a container for groupping clients by their
ip and session id.

Thus, the ServerUser corresponds with a
User (Computer) and ServerClient
corresponds with a Client(A browser
window)

+virtual openServer()
+virtual closeServer()
#virtual addClient(tcp::socket *)

+ServerUser(Server, String)
+virtual ~ServerUser
+virtual createClient() -> Client

+UserClientKeeper
(ServerUser, ServerClient)

+UserClientKeeper(UserClientkeeper&)

UserClientKeeper

You can prevent the object to be deleted until

+registerAccount(String) -> bool
+eraseUser(String)

+addClient(tcp::socket*)

+eraseClient(int)

ServiceServer
Service-Server is very good for
development of cloud server. You can use
web or flex. | provide the libraries for
implementing the cloud in the client side.
The usage is very simple. In the class
Server, what you need to do is defining port
number and factory method

: public virtual IClient

#user: ServerUser
#service: Service
#no: int

A
|
|
|

'
To prevent deletion while on a process
1

Service

: public virtual IProtocol

#virtual NAME() -> string
#virtual REQ_AUTHORITY() -> int

the method is in a process. ServerUser,
ServerClient and ServerService provides a macro
instruction for it.

ServerUser: KEEP_USER_ALIVE
ServerClient: KEEP_CLIENT_ALIVE
ServerService: KEEP_SERVICE_ALIVE

- Invoke Package
|

'
Nelw?rk /0

ServiceClient
It deals the network communication with
client side. Just define the factory method
and network 1/0 chain.

+ServerClient()

+virtual ~ServerClient()

#virtual createService(String)
-> Service

Service

+virtual replyData(Invoke*)
+virtual sendData(Invoke*)

Most of functinos are be done in here. This
Senvice is correspondent with a 'web
browser window'.

For a cloud server, there can be enormous
Service classes. Create Services for each
functions and Define the functions detail in
here

T
|
|
|
|
1
a

Data I/0 Log Archiving— — — —

#client: ServerClient

+ServerService(ServerClient*)
+virtual ServerService() = default

Handling Data,

+virtual replyData(Invoke*)
+virtual sendData(Invoke*)

SQL Package

Entity Package

|
|
|
—————— Data 1/0 with DB—

MHA BES 2

=X A2 MHE
=2|HQl CHRAZM, ALERL

o|0|8}= Service

INE=S
=
o A
=

M7 A

7

<+ Server:

=A A M, 222E AMHE

7
*

User

o2 Zeto[A
A7|0f| Ol St7|
User 8=
220|QIE)

sessionlD £ &

2t AHE

o|0fgt= S

Se
A7 8 F= User H

LI Ct.

7ol [ A0l 2

rver 2t SifE A H] |

olojgtLct.

EE AHels MEXY UL otLtel RX7F 02 1o Eet M E
t

o A =2/ 7igel AL,

sessionIlD 2 AlHEIL|Ct Eol
E)0| 8E%|0], E2tRX = O] sessionlD &
2o 2N, Xt4l(Client)O] Of= User Off £3t= X[ &

b, O] sessionlD =
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% Client:

ME O "&£ 20| EE o|0|gLCt.

Client = User 2 CtCH 1 2| 2AE 1 oy, ot 74O| Service £ K| &L L,
% Service:

AEX7L ot ARt k= A el MH|AE CEsH=E M LT

Client 2 1:1 ZtAE XU N, S 2t2E MH 7} =3sljof & 22| 7|5 (AMH[2)0f CHsY
TAHE O U= S A YL
% ServiceRole:
MH[AO] =W At o|0|Sh= =2 M YL|Ct

= =

MH|A

A

= UAELICE Proxy pattern 2| logical proxy Of S 2} LIC}.
% IPUserPair
2t2t9| User Of| Al MM OFO|CIE UE5H7| ot S ALt

SIRIBH 2= MM Of0|C|S #ASe BYE oz WS Jx|2ls AttE 27| OhE QLT
Olof A A OfO|C| UIRHE MM OFO|CIZ ip o (RS o ZM, BYH Ol HM 9xE

f

SCIO|AETL F&S F0x, o0 L2 IO thsiM X0l A& =& x|0fof St= F27t
[m]

, HEEl User, Client & Service Z1H|Q] AHES Tt7| Q8 AH =

AFEAZE A™ MM =2 Qo5 User, Client ¥ Service 2220 M 22t 0j3 2 HHO
AHESHY O] 7|58 Y = JASFLICH

o KEEP_USER_ALIVE
o KEEP_CLIENT_ALIVE
o KEEP_SERVICE_ALIVE

Page 33 of 68

¢t MIE 7150 ol HZ At 22 I, ServiceRole & 0| 85tH O|E |FAUSHA TN



Samchon Framework

Sequence ‘

C++ Guidance

Protocol - Cloud service

(0]

W

|
create a new Wmdnw—bﬁ
<

Elex (Web)

<<boundary>>
Window

#virtual creati lexEvent)
Ch+ (Server)
goConnect(String, int)
‘ ‘ quest "CrossD y"-
pond "G v
J <<boundary>>
i User
lient(void* T
i
createa new User
<<boundary>> <<control>>
Client
T T
| create a new Client—r
< —String := getMovieName()- — H{
-create a new Service—
<<boundary>> |
T |
I M I
l T -listen() |
create a new Movie— |
I I
looy I
loop !
I
I
i
T
| I
|
I T
| |
| i
i
Invoke Sequence Diagram
Flex (Web) C++ Server
<<boundary>> <<boundary>> <<boundary>> <<boundary>> <<control>>
(Sub)Movie itleWindow Window ServerConnector Client Service

m
T
-

Printon screen

+virtual replyData(Invoke)

A /u_w.rmal sendData(Invoke)
+virtual sendData(Invoke

-socket::writeMultibyte(String, String)

socket::bytesAvailable == true

’—ﬁ‘handle Reply(CPPSocketEvent)

socket::readMultibyte(Strin,

+virtual replyData(Invoke)

DAT!

#virtual replyData(Invoke*

socket::write_some(string&)

oke responds data

+virtual sendData(Invoke*)

DAT/
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2.3.5 External System

ki

rive

ExternaISystemRoIe
nArray and E

expresses the physical relationship between
your system(master) and the external
system.

But ExternalSystemRole enables to have a
new, logical relationship between your
system and external servers.

: public v. ExternalSystemArray,
public v. IServer

: public virtual EntityArray,
public virtual IProtocol

#virtual PORT() -> int

#virtual MY_IP() -> string
#port: int
+ExternalClientArray()

+virtual construct(XML)
+virtual start()

#virtual addClient(tcp=:socket)
+virtual toXML() -> XML

#virtual TAG() -> String := "systemArray"
#virtual CHILD_TAG() -> string
#mylP: string

+ExternalServerArray()

+virtual construct(XML)

#virtual createChild(XML) -> Entity
+V|rtual stam()

You just only need to concentrate onthe
role what external ms have
Just register and manage the Role of each
external system and you just access and
orders to the external system by their role

=
+rmen\al tring) -> Exterr

+virtual sendData(Invoke)
+virtual toXML() -> XML

ExtemalServerArray

ExternalSystemArray
This class set will be very useful for
constructing parallel distributed processing
system.
Register distributed servers on
ExternalSystemMaster and manage their
: les, and then communicate based on role.

: public v. ExternalSystemArray

i +ExternalServerArray()
+virtual start()

'
<<creates>>
T

| : public virtual EntityArray,
public virtual IProtocol

xternalSystemRole

ri in, m

This Package's System and Role have those
own measurement index for performance.

Master distributes Role(s) to Slavess) optimally

Parallel Processing System

Parellel System does not have Role.
ParellelSystemArray distributes uniformly

When ExtemalServer
The server's role is already defined in the server side.
You can pre-define the role on XML, or fetch role XML tag
from ExternalServer.

ExtemalServer #virtual TAG() -> String := "system” #virtual TAG() -> String = "role"
: public virtual ExternalSystem, #virtual CHILD_TAG() -> String #virtual key() -> String
public virtual ServerConnector s #system: Exterr
#ip: string 2 stri
#virtual IP() -> string #port: int

When ExtemalClient
Each client's roles are not defined yet.

#virtual PORT() -> int

E t
o
#virtual MY_IP() -> string virtual construct(XML)

+ExternalSystem()

Distribute roles as you want.

#virtual createChild(XML) -> Entity
+virtual replyData(Invoke)

+virtual sendData(Invoke)
+virtual toXML() -> XML

+ExternalServer()

Warning!
Be careful about the virtual inheritance

+virtual toXML() -> XML

ExternalClient cce:
: public virtual Ext ISyst Access by role
+ public virtual ernaisystem, ExternalSystemMaster *master;

ExternalSystem *system = master->getRole(string)->getSystem();

public virtual IClient

server.sendData(Invoke)

In C++, in the body part, virtual inheritance does not take
grand-parent's non-default constructor implicitly. In C++
standard, grand-parent's virtual inheritance only rides on
defualt constructor.

In that reason, please write on the grand-parent's
constructors explicitly when creating objects derived from
the classes in External System Package

QE AA”E BE2, 24 AUZ, 2F HERA A[2- 19 = 9o 2AE =4 AHSYL
QUE A" HERA &4 220 tiet 7S A1 4X| @i, 22X Q& A|A"ar Lo
AAEO| =&sjop & e, O I XM o2t HEY &= A== o FLICh
X0z, ofot 2 F A|AHO| HAR AL, SiF F A|LHO| & AYS sHoLEl=
NEEXE FAISHD, R 2X| 'ofiot HES0| UCH k= AMMEHE QK|S M2 XY S s =
AL L
Q& A|AE 22| Xl ExternalSystemArray 7F 2| A|AEIQl ExternalSystem 2 S3iA| HIO|HE
S541 St= A0 Ot ExternalSystemRole & &%t 2 US ¢HHH L= +Aldt= A0 HIZ 1
B OIG|, O| 2 Proxy pattern O|2t1 £&L|C}
< ExternalSystemArray
QE AA”SO Che 42 2ES S5 22|At S YL CH
o ExternalServerArray: 2| A|ARS0| MHY M o A[ARE2 Z2I0|UE
o ExternalClientArray: 2| A|AHEIS0| Z2I0|HEY I, 2E[X= MHO| AL S =3
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EQ o

% ExternalSystem
QUE AARIDIS HERT SAME Y= Sela
o ExternalServer: 2|5 A|AHIO| MH QY j
o ExternalClient; 2|5 A|AHEIO] 22}0|¢
+ ExternalSystemRole

QF AMAEO 2=, Y 2F Al

=
M

A

[}

0l

ol
[e]
gl

8l OF

m

¢ g0

Chot SM S22 Y LT

ExternalSystemArray Ol A| ExternalSystem O| Ol O] ExternalSystemRole 2 &5t

UEHCe =z HOHE

Zas g FUCt olgt 22 39

Sl StAAE

£ WmAlcHH

£ Proxy pattern O|2t11

External Sytstem Package || - Alternative model: No virtual inheritance Depreciated in C++, but will be adopted to other language |

, QI A A=l FAM ol Ty

AMEXH7H

L Ct.

stributed Processing System

This Package's System and Role have those own index for performance.
Master distributes Role(s) to Slavess) optimally

Also, Master and Slave can be delegated by composing tree-structure

Parellel System does not have Role.
ParellelSystemMaster distributes works uniformly

External System Network Chain

: public ExternalSystemSocket,
public virtual IClient

+ExternalSystemClientSocket
(ExternalSystem, tcp::socket)
+virtual start()

ExternalSystemSocket

tual IClient

#system: ExternalSystem

Basic System

ExternalSystemArray

: public virtual EntityArray,

public virtual IProtocol,
private IServer

#virtual TAG() -> String :=
#virtual CHILD_TAG() -> String
+virtual DIRECTION()

->enum (SERVER, CLIENT}
+virtual BUFFER_SIZE() -> int

"systemArray"

ExtemalSystemRole

Extern and ExternalSy: !
expresses the physical relationship between
your system(master) and the external
system.

But ExternalSystemRole enables to have a
new, logical relationship between your
system and external servers.

Youjustonly need to concentrate onthe

#parent: IProtocol

#roleMap: Map<String, ExtSysRole>
-mylP: String

-port: int

Just register and manage the Role of each
external system and you just access and
orders to the external system by their role

+ExternalSystemArray(IProtocol)
+virtual construct(XML)

#virtual createChild(XML) -> Entity
+virtual start()

ExternalSystemArray
This class set will be very useful for
constructing parallel distributed processing
system.

+ ing) ->

Register distributed servers on
Externall Array and manage their roles,

+virtual sendData(Invoke)
+virtual replyData(Invoke)

and then communicate based on role.

: public virtual EntityArray,
public virtual IProtocol

#virtual TAG() -> String := "system”
#virtual CHILD_TAG() -> String

Access by Role
ExternalSystemMaster *master;
ExternalSystem *system =
master->getRole(String)->getSystem();
server.sendData(invoke)

<<Interface>>

ExternalSystemRole

+ExtSysSocket(ExternalSystem)
+virtual ~ExtSysSocket = default

+virtual start()
+virtual replyData(Invoke)

: public ExternalSystemSocket,

public virtual IServerConnector

#master: ExternalSystemArray
-socket: ExternalSystemSocket
-ip: String

-mylP: String

-port: int

: public virtual Entity

#virtual TAG() -> String := "role"
#virtual key() -> String
#system: ExternalSystem

+ExternalSystem(ExternalSystemArray)
+virtual construct(XML)

{#virtual createChild(XML) -> Entity
+virtual start()

+ExternalSystemRole(Slave)
+virtual ~ExternalServerRole()

+virtual sendData(Invoke)
+virtual replyData(Invoke)

|$t external system
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2.3.6 Distributed Processing System

e

private v. ExternalClientArray

+DistributedServerArray()

+virtual start()

private v. ExternalServerArray

#virtual PORT() -> string

+ public v. DistributedSystemArray,

e v. ExternalSystemArray

-roleDictionary:
Dictionary<DistributedSystemRole>
-mtx: RWMutex

#generation: size_t
#population: size_t
#mutationRate: double

edSystemArray,

+D
+virtual DwsmbmedSys(emAnay()
+virtual construct(XML)

#virtual start()

#virtual createRole() >

<<creates>>

DistributedSystemRole
#virtual MY_IP() -> string Hvirtual
+DistributedClientArray() +getRole(string) ->
+virtusl start() DistributedSystemRole

+virtual sendData(Invoke)
+virtual toXML() -> XML

Belongs to

Different aspect with ExternalSystem

Relationship between Role is different.

The Role is not belonged only to a System and

the Role is not even created by SystemArray.

Allocating Roles to Systems.

History of message transmissions and those

elapsed times are archived. SystemArray

calculates performance index of Systems and

Roles.

Roles will be allocated or re-allocated System

from those performance indices by genetic

algorithm. If number of Systems and Roles are not

to0 much, then combined permuation case
generator will be used instead of the genetic
algorithm

Mediator
You even can compose tree-structured
distributed processing system with
DistributedSystemArrayMediator

public v. DistributedSystemA

#proxy: DSMediatorProxy.

+DistributedSystemArrayMediator()
+virtual start()

#virtual createProxy()
-> DSMediatorProxy
+virtual replyData(Invoke)

+virtual toXML() > XML

<<Mediator to real master>>
DistributedSystemRole::replyData()

#port: int

“+MasterProxyClient(IProtocol)
+virtual start()
#virtual createSocket() -> IProtocol

public v. MasterProxy,
public v. MasterServer

#masterIP: String

“+MasterProxyServer(IProtocol)
+virtual construct(XML)

+virtual start()
#virtual createSocket() -> IProtocol

= v

public v. DistributedSystem,

D yData()

Belongs to +virtual toXML() -> XML

s>
DSMediatorProxy::sendData()

+ private virtual ExternalSystem
ublic SystemRole

public virtual ExternalServer a
-performance: double s
-invokeHistories: DSInvokeHistoryList £ -master: DistributedSystemArray public virtual MediatorProxy,
-roleHistories: DSRoleHistoryList k] -systems: vector<DistributedSystem> public v. slave:DistributedServer
+virtual construct(XML) s -
Y ) - “performance: doubie
“+virtual ~DistributedSystem() s -invokeHistories: DSInvokeHistoryList z
o . “+virtual construct(XML) 8 -roleHistories: DSRoleHistoryList =z : public v. slave::DistributedSystem +virtual start()
DistributedClient E
. +D ) 5]
pu‘mmv Dls:\bu(ediy:tem, ey Piree g8 :vlnual PO-RD?A > m& <
public virtual ExternalClient Tirtual sendData(invoke) “+virtual toXML() -> XML © 9 ‘mediator: DSArrayMed ator
+virtual replyData(Invoke) = i +MasterProxySocket()
+DistributedClient() +virtual toXML() -> XML H *+virtual start() : public virtual MediatorProxy
I 2 Rvitaliephpata(inycke) public . slave:DistributedClient
-g8
° #virtual IP() -> String
£ +ExternalSystemProxyClient()
=
2
public En -
+virtual TAG() -> string [2
public InvokeHistory #system: DistributedSystem
#role: ExtemalSystemRole
#system: DistributedSystem #registered: Datetime
#role: DistributedSystemRole #erased: shared_ptr<Datetime>
#datetime: Datetime +DSRoleHistory
#relapsedTime: double (
+InvokeHistory(... args) DistributedSystem,
+virtual toXML() -> XML DistributedSystemRole,
Datetime
)
+virtual toXML() -> XML
. . - o .
Master 2| Distributed system ZES A 7|HIO| EALXZ|A|AEIES A7 3t R EQILIC}
— —, 12 — I — o= — T =] .

e)2 4 280/

Rol
+70| 445 £4H0| Of

A| A 8l (DistributedSystem, 0|3}

ROX=E T8l 0, 2He| ZHNEE Ol

Z} System 2| ‘95 H Role 2| 27 5%z, 47| AUOAH FAHX|= Invoke HAIX|2] X 2|
22 A Ztelapsed time)Ol 25t 7 LICH External system E&1 CHEA| Distributed system
2E2 Role 0] £% Slave A|IAEI0| DTHE UK 2D SSXEE Sl A2 CHE Slave 2

C

o
2P ELCE &0 Role 2 EF 3tLEQ| Slave 7F OtH, 02 Slave Off Z2X & E &= ASLCH

Z0|AMO| AQA|ZtED
Z0|MO 2QA|ZF EA

- InvokeHistory: Slave

- DSInvokeHistory: Master

0t, DistributedSystemArray 7} £t StLEQ| Role BH2 74X| ALY, =2 EF &tLEQ| Role &= 74X K|
E=CHH, ol s 2 X 7E JEiO met DEA 2AEA ELCH

—

2E Y0l Z Slave 2| E5 X &

= —1d
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% DistributedSystemArray

t2[AF S A LT

o
ob

ELl

rir
]

Q£ 2| (Slave) System 1 Role 0f CHSE 4= 2

ExternalSystemArray £ %510 ZHS 0] 2 &, ExternalSystemArray 2= E2[, Role 1}t2
A 7} aggregation O] Ol composition 2 2M System & OfL|2} Role 3 At4I0] & H

Z2|EtL|CE Role & YA O| DistributedSystemArray 7t 2HEHSHA & L| Tt

F=A| 2 System 1t Role 2| dsX|EE YN, d5 &4th(deviation)2| =7t £H

| =X|(E&EA, standard deviation) X[E EO{AlS M|, Zf System 2| Role & 2|5t CiA|=
.|

S

| 2| =4H0] O|ROX| =5 HiX|gtL(Ct.

PN

o DistributedServerArray: 2|5 S4K2|AARO| MH. o A|AHZ 220|E

ot
o DistributedClientArray: 2| F Z4AHEZ|A|AHO0| SEI0[AHE. A A|IXEH2 MH

% DistributedSystem

ol EMKNE| NI YED SN BTt SHAYLIL

ExternalSystem & 4%35l0] BFE 0| O M, ExternalSystem O E5H0 # = 9| Invoke HA|X|
HE|LhGat H&XI&E X Role HUAS 74| AELICE 3t 2 ZejAQl

ExternalSystem 1}= CFE7|, DistributedSystem 2 Role 2t composition O] Ot aggregation 2|

Ct
"3'7:”_ 7|'X|—|— Mﬁ |E|'
%, DistributedSystemRole 2 DistributedSystem 0| Z% | X| 2&LICH =0 Role A2

2% System O] HE o= UO M, StLES| System O] Ot O System Off 2 & =& UASLICH

o DistributedServer: 2|2 242 A|ARIO] AH
o DistributedClient: 2| 24M2| A|AEO| S2I0|AHE

% DistributedSystemRole

mot

NI A A" S E =, T 2] A|LBO| HBHoF T A0 Tt FA LT
ExternalSystemRole &

Y4310 TSR 2L, B2 Invoke HIAIX| M| It d5X|& X
System SELHL S 74X 10 ASLICE Eot, 22 2 A9l ExternalSystemRole 1t CEEA|,

= o

System 1t= aggregation A& 7t X E|X| OtL|stD, 20| O{2f System 0| 24 2 &

T2 ASLLH

DistributedSystemRole O| 0§2{ System Off =0 S El ZL0=, Z System 2| dSX|&HL}
OAENS DE{sto] 7t WHE K 2|A|ZH0| 7|CHE[E System Of Invoke HA|X|S ELHA

o5
T =
=

=

I
o
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D3

% DistributedSystemArrayMediator

DistributedSystemArray

]
Task A Task B Task C1 Task C2
Slave Slave Slave
DistributedSystemArrayMediator
[ |
Task Ca-c Task C2-b Task C2-a
Slave Slave Slave

g S S 20 s I AHESts AL CH

o A0l E2| #xo BN ALY &
= Slave 0f| 31&3tH, SR 2 & Ci4=2f Slave & =2

=, 4910 A2 g AFolA

= IR P, = Master &
wf AtEghL(Ct

S A|AHIS J7|Zo 2 M2 O Master 2F 815 2| Slave AO|E W8 F= S 71 XH(Mediator,

proxy) 2| T2 2M, DlstrlbutedSystemArray 2 LSO 2 M Master o A2

A= X|LH
DistributedSlaveSystem 2 &%3510] Z+=0{ Tl DSArrayMediatorProxy £ X2 2 2M Slave 2|
Aot ot AgLct.

=
o DistributedServerArrayMediator
=  Master ZM: St A|AHEIO| MH, 3 A|AHIZ Z2}0
»  Slave EM: 3 A|AHEIO| AH], 42| Master A|AEIS
o DistributedClientArrayMediator:
=  Master EMN: 6}52 A|AHIO| 2EI0|AE. & A|AHIS

— o= A-IH'l
= Slave ZM: ¥ A|ARIO| E2I0|HE, &2 Master A|AHI2 MH

— O -
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% DSArrayMediatorProxy

22| Master @t E215}7| 2|3t DistributedSystemArrayMediator Ol A AFE35HE Z4A| &)L C}.

—

&%l Master @t 31 A|28 7|F SH& Slave A|AEIS 74| proxy AeE €

o DSMediatorProxyServer
= Slave 2HFHO|M 2| &1 A|AEIO] Server

= DistributedServerArrayMediator | A] A&

o DSMediatorProxyClient
= Slave 2HEHO|A 2| & A|AEIO| Client

= DistributedClientArrayMediator Of| Al AF-&

Master of External systems

Role W Role X Role Y Role Z
Slave Slave
Master of Parallel processing systems
Distributed$ystemArray
Task0~ %N Task AN~%N  Task AN~%N Task % N~N f I T
Task A Task B Task C1 Task C2
Slave Slave Slave Slave Slave Slave Slave
Distril d A diator
f 1
Task C2-c Task C2-b Task C-a
Slave Slave Slave

N ol BES0| SH EE A

mn
*

e External system &
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2.3.7 Parallel Processing System

Parallel Processing System

Parallel Server Package DistributedServerArrayMediator

: public v. DistributedSystemArrayMediator,

public v. DistributedServe rArray

Parallel mA
: public SharedEntityArray,

ParallelServerAmray

: public v. ParallelSystemArray #port: int

public virtual IProtocol +MasterProxyClient(IProtocol)

: public v. ParallelSystemArray

+ParallelServerArray() — " +virtual start()
. _ #virtual TAG() -> string := "systemArray" N
::::5: StPaanr(a)\IelServerArray() = def. “virtual CHILD, TAG _fsmng = "system” ity PRMediatorPiony #virtual createSocket() -> IProtocol
#mylP: string +Distr rayMediator()  k<}—|
+ParallelSystemArray() +virtual start()
+virtual ~ParallelSystemArray() = def. #virtual createProxy()
ParallelServer +virtual start() -> PRMediatorProxy
 public virtual ParallelSystem, +virtual replyData(Invoke) +virtual replyData(Invoke) : public v. MasterProxy,
public virtual ServerConnector +virtual sendData(Invoke) +virtual toXML() -> XML publicv. MasterServer
+sendData(Invoke, size_t, size_t)
#virtual IP() -> string | +virtual toXML() -> XML #master|: String
#virtual PORT() -> int i +MasterProxyServer(IProtocol)
#virtual MY_IP() -> string +virtual construct(XML)
+ParallelServer() +virtual start()
+virtual ~ParallelServer() = default <<Mediator to real master>> #virtual createSocket() -> IProtocol
ParallelSystem::replyData() +virtual toXML() -> XML
—>>
: public Entity, ParallelSystemArrayMediator:replyData()

public virtual IProtocol
PRMediatorProxy::sendData()

#virtual TAG() -> string = "system"
#parent: ParallelSystemArray
: public v. ParallelSystemArray, #ip: string : public v. MasterProxySocket,

public virtual IServer #port: int
#performance: double

public v. OneToOneServer

+MasterProxyServerSocket
(MasterProxy)
+virtual start()

#virtual PORT() -> int +ParallelSystem () .
#virtual MY_IP() -> string +virtual ~ParallelSystem() = default PRMediatorProxy
+virtual constrcut(XML) : public virtual IProtocol

+ParallelClientArray()

+virtual ~ParallelClientArray() = def. +virtual replyData(Invoke) . .
N N N #virtual PORT() -> int
+sendData(Invoke, size_t, size_t) i
+virtual start() ( = ) #mediator: <
tvirtual toXML() -> XML DistributedSystemArrayMediator
+MasterProxySocket(MasterProxy)
. +virtual start() : public v. MasterProxySocket
ParallelClient +virtual replyData(Invoke) " . -
: public virtual ParallelSystem, public v. ServerConnector
public virtual IClient #virtual IP() > String
8 +ExternalSystemProxyClient
+ParallelClient() (ExternalSystemProxy)

+virtual ~ParallelClient() = def.

-

Master 2| Parallel system Z&2 2t 22 ETot =22 ZI|O Z HERI A|AH- T2
HHENZE staxt A E ZEYLICE Open-MP 2| #pragma omp parallel for 2 HE I3 EH{0f| A
TAUCHD HA|H ELC

OFAE(ParallelSystemArray, O[St Master)= 2 =2i|0| 2 A|A B (ParallelSystem, 0|5} Slave)2| d&&
ZI1ot0] 2 Slave B2 HES 20| HYS LIHFO EXNE|7t O|ROX =& L Lt 2 Slave 2

§52, FOIT AT e 227t 2 A5t E7HE LIC.

Parallel system 2&2 £3|, +510|Lt A< 22 AL YO| Of HLj5t0] o2 HRHE F2
HERIE Sot0f 0|5 HEXNEIE StuA & Iff 0 & EL/Ct

- InvokeHistory: Slave Z0 A2 AL A7 E11
- PSInvokeHistory: Master 0| A{Q| A2 A|Zt T A|

H1

Parallel system Z&2 external system Z&2 5510 MZ = AKX T HBEHZ|O|AM 2F A|LHE
HE F=Wst= o] 270 20| Role 2 7t
F

A|AHIOl M5& ™HIISIH X[ EEMN 7| ESHA| Gt

A
H
fo
N
Q
1P
il

|Ct. =3t distributed system X & 2t

AN =g 28 MK = gLt
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e Distributed system 2 &1} Parallel system 2-&2| x}0|H H|

Master of Parallel processing systems

TaskA TaskB TaskCl Task Cc2 TaskONA Task% ~%N Task‘/z ~%N Task%N N
Slave Slave Slave Slave Slave Slave Slave Slave

R/

< ParallelSystemArray

Qo] HEK 2| A|AR =2t0|H](ParallelSystem)2 #2|dt= S A LICH

ExternalSystemArray £ A& BHEO{ X M. ParallelSystemArray & O 7|0f $F = (Invoke
with quantity)Ofl Cd segment 82 L0 HEXNE[E Z7|[= E 2| sendData()® H2~E=7}
o0 AELICH

? HAEE SESHH, ZF HHKN 2| A|AE (ParallelSystem)2| Y S5X|ES ECZ, 2t A|AHOf
MEst +20Fo| AU S EHl(segmentation), £|H 2| HAKZ|E 7HsotAE ol FLIC.

o ParallelServerArray: 2|5 HEKXZ| A|AHO| MH. o A|AHRHZ Z2I0|HE
o ParallelClientArray: 2|5 HEX 2| A|AHO| S20[QE. o A|AH-E2 MH

% ParallelSystem

QF HEXMI AL HEHT S4S HEols S YL

— O o

ExternalSystem & &%510| BESO{ R 2 M, ExternalSystem 0| E5H & = 2| Invoke HAX|
Me|lWgnt X HEE 7HA 2 JAESLICE E3 ParallelSystem 2 & 23 2H10)| CH3Y
HEXM2[E 57| fIet FH22 HEEA7|0, 2& ParallelSystem 2
L

|Ct 20f Z+ ParallelSystem O 2 &= 2| Role(ExternalSystemRole)O|

=
of

o o
segment 22 LI+

K

C 7o sk
T™—EC- 12

oz

IL —
olg Zas

o ParallelServer: 2|5 HEXZ| A|AHO| AH
o ParallelClient: 2| HEX 2| A|AHO| E20|HE

8 ParallelSystemArray::sendData(lnvoke, size_t, size_t)

Page 42 of 68




C++ Guidance
Protocol -

Parallel Processing System

ParallelSystemArray
[ I I 1
Task0~% N Task %N~ %N Task 2N~ %N Task % N~ N
Slave Slave Slave
ParallelSystemArrayMediator
[ [ [ |
Task0~% N Task %N~ %N Task 2N~ % N Task % N~ N
Slave Slave Slave Slave

*,
*

ParallelSystemArrayMediator

5 A

—

|~ &0 g3 ¢ 20

S,

E2| 1x9
AZoM=

PSRN E

2 4|9 Master 2+ SH5
ENH, ParaIIeISystemarray =

%310 BHEO{ Tl PSArrayMediator

Ol Slave AtO|
I-_/.yé‘; OEM-I

DistributedServerArrayMediator
Master 2M: St5 A|AEIO| AH, & A|AH

o

o DistributedClientArrayMediator:

Master 2M: St A|AHEI0| 2210|QE. &

. g9 M

Slave EM: o A|ARIO| E2I0|AHE, £
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®

% PSArrayMediatorProxy

22| Master 2t &415t7] 2[3t, ParallelSystemArrayMediator Of A{ At

OID
r|r
~
>t
©
-
inl

22| Master 2t & A|A” 7| FE SHE Slave A|ARIE 74| proxy 92 BtL|LCt.

o PSMediatorProxyServer
= Slave 2HFHO|M 2| &1 A|AEIO] Server
=  ParallelServerArrayMediator 0| A ALE:
o PSMediatorProxyClient
= Slave 2HEHO|M 2| &1 A|AEIO] Client

= ParallelClientArrayMediator 0| A{ AtS

Master of External systems

Role W Role X RoleY RoleZ

Slave Slave
Master of Parallel processing systems
Distributed$ystemArray
Task0~ %N Task AN~%N  Task sN~%N Task % N~ N f !
Task A Task B Task C1 Task C2
Slave Slave Slave Slave Slave Slave Slave
DistributedSystemArrayMediator
Task Co-c Task C2-b Task C-a
Slave Slave Slave
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24 Nam-Tree
2.4.1 Conception
SE29E B8 2|7 K| QBANYY BHS BHS 4 U BHALICE HEH X7} IHEKIt
bias & 7IX|= ANN 2™ 2 =322 T/d%t= AT0| OfL|2l, HEZ| BE0| A}52 2 Z[H3HE ANN
S FHAE &€ =& ASUC
fER|= 72X 2 Ef| #2& 7IXH, gt 22 |2 7HX2 Ag U T
1) 8t 7H2| NTCriteria RBHE = Cigat 22 +422 HJHE &+ AsUC
F(x) = (NTSide {$operator} NTSide ? 1 : 0) x weight
= 20 /
0 A4 [ 4 0]
, Uiy 'gf 402
Left Term Right Term
‘Operator Weight
Aggregation | Type |Field I'Value | Option Aggregation | Type Field / Value Option
Atomic File ez 00,005 = Atomic Mumber 1.07 35
el Kol B2, =42 a1 25 LICH
Fx) = (OlSEx >1.0721:0)x 3.5

2) NTCriteria 2| AIS &A= CHEat 22 Aoz BHE = YSLICH

o FHHY (RE, AtHZH AT &A= &3]0

o FEA (¢RI Bl L2 ABZH AT BAM= Ht

A T~ OlME ASL tEA HEEl= LYt =242 s &
0
2lom, +3x 712t + B B 0A

AOMC] &5
=

R H3l7]= AND 2 OR Z7S E8st GO 220]
B — JHSHLICE O] 20 HIEH £4(=2|A)% OfLI3} if 2T
I 'IM [ | AND, OR 2 BHY £ Q& BE F70| 28z UES U5

= > o 4 Y,

SHEZ| FREN:

[

http://samchon.github.io/framework/doc/nam_tree manual.pdf

http://samchon.github.io/framework/doc/simulation _manual.pdf & 9 | O| X| £ £
S A4 Artificial Neural Network (ANN). https://en.wikipedia.org/wiki/Artificial neural network

10

ro
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Left Term Right Term
lzon Cperator Weight
Aggregati... Type Field / Val... Owption Aggregati... Type Field / Wal... ‘Owption
\ A Atemic int 0 = Atemic int 0 1 a
v Atomic Fil= SHHE | 000014 | = Atomic Number | 2 1.5
o Atomic File HE o=  00.00.1.4 = Atomic Number 0.05 0.5
':_-: Atomic File =TiME=E 00,0014 = Atomic Number 0.25 1.3
= Atemic File FER 000014 | < Atemic Number | 20 2
A o o A
¢l oMol B2, =42 Chaa 25 LT
0==071:0)x
o
(BEXiHE <=20?1:0)x 1.5 +
= .
YYUO[YE <=521:0)x-05 +
x> = o
(AR HE > 0252 1:0)x 1.3
)x 1.5+
(PER <207 1:0)x2
= =
3) Bias & THEIX & oy
o|& H = =
QEX| &l =A0| |St= bias THFO| 7HSXIE FH ELCh
Left Term Right Term
leon Operator Weight
Aqgregation Type | Field / Value | Option Aggregation Type Field / Value Option
v '@ Atomic int 0 = Atomic int (1] 1
ba Atomic Filter = Atomic Mumber 3 1
v '_u Atomic File =S 00,001, = Atomic Number 200 1
Ya Atomic Filter 3 Atomic Mumber 0.0 23
":_E] Atomic File 2=HE 00,001,484 = Atomic Number 1 -1
T-: Atomic File SEHE 00,00.1.4 = Atomic Mumber 0.8 -1
% Atomic File YoYU E=T 00.00,1.4 > Atomic Number 0.08 1
'TE] Atomic Number 0.0 = Atomic Mumber 0.0 0.15

2l oA 2] AL, Filter = 0.15 2| bias & X|&L|LC}.
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. = = = AL (=] =2 A A
4) Filter 7t ZX3t0] ZE0| RE ZAUSOE $48 HE 4 YL
‘-~ Samchon Simulation Cloud "~ Samchon Simulation Cle X | =+ = O X
< > O | samchon.org/simulati hr ndow=Retrieve ﬁ' | == |Z ﬁ
[ -Main- |- Aocount- ] —Help-
o =
M oW G
e ' s o —
Price Finance Retrieve  Comparison Back Test Montecarlo Board Close new window

Wizard Configuration

Wiizard ltem Tree
[, Mew Fiter 5| New Criteria [W [ || Hew Foider | [ T New Fie | [i’ Delete |
Left Term Right Term ¥ 3 exsmele T
Icon Operator Weight ==
Aggregation | Type |F\e\d IValue | Option Aggregation Type Field / Value | Option v i =3t
v Atomic int [} = Atomic int 0 1 v i 5=
v Atomic Filter = Atomic Mumber 3 1 5] 23t
£ Atomic File LHEH 00005 = Atomic Number 1.05 1 @] Hkntr
v Atomic File LEES 00,00,20 < Atomic Number 1.08 1 T W3kt
W | Atomic File VR_20 00,00 < Atomic Number 15 1 T =otne
T atomic File =ndEls | 00,00 = Atomic Number 08 1 v @olsnz
& Atomiz File ©CI_20 00.00 = Atomiz Mumber -50 1 Tois2znr
¥ 1 Atomic Fila =nHE 000014 = Atomic Number 200 1 paEEER
vig Atomic Filter = Atomic Number 00 2 7] CCI_20.ntr
] Atomic File f2EHE 00,0014 = Atomic Number 100 -1 ;| @BV.ntr
@] | Atomic File LRHE 00,0014 = Atomic Number 80 -1 |” | VR_20.ntr
T | Atomic File Fgoldsi 00001e | > Atomic Number 5 1

[ ﬁ»‘] Hew Nam-Tree | [ _-‘J Open Nam-Tree | [ I save Nam-Tree

[ ._‘J Import Nam-Tree | [ H ExportNam-Tree ‘

@ MACD{12_286).ntr

Retrieve Item -> Left Term

T MACD{12_28) E=T| Z.ntr

Retrieve Item -> Right Term

R fe T - e
v =z
e |
taEEERE R
Name Type Value _
T=oeSnr
priceTimePoint int 00
T RCE.ntr
indexTimePoint int 00
5 ROA.ntr
standard int GAAR | = I
= ROIC.ntr
perisd int 4 R

= 2

I

>

[ =

2| oMo CcHot B A2 CHE 1 25 LI Ct
0==0 =4 & 1)x
oteff =H=9| 2|H 30| 3 0|4 A

(O] A= 5 YMO| 105% X1t x 2) +

O|4&E 20 & MO| 108% 0|2t x

(
Volume Ratio 20 2440| 150% 0|2 +
X240l 60% =1t

) +

CCl 20 ¥4 0] -50% DO|2*
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HX{H|&0] 200% 0|5} x

(

ofeff =H=2| 2|EH 20l 0 O] A x 2

(8 SH|20] 100% X1t x -1) +
(ZZHH| 20| 80% x4t x -1) +

O IdEEO| 8% =1}
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C++ Guidance
Nam-Tree - Criteria

1

: public FTFactory

#topCriteria: NTCriteria
#entity: NTEntityGroup

+FTFactory(NTEntityGroup)

+virtual createFile(XML) > IFTFile
+virtual createCriterla() -> NTCriterla
+virtual createSlde() -> NTSIde

Manages

<<Interface>>

NTHistoryData

+NTHistoryData()
+virtual ~NTHistoryData() = default
+virtual calcResult( -> double
+virtual begin()-> NTlterator
+virtual end() -> NTlterator

T

'
Creates iterator
i

<<Interface>>

NTiterator

+ public 10perator

NTCriteria
1 has wei
F(x) = (NTSide < NTSide ? 1 : 0) x weight
It has a tree-structure so that can express enumerous
conditions It also can be used to realize A.N.N. by setting side
to be NULL

NTSide

Aside of a conditional of the NTCriteria

NTFile

Definition of a function used in NTSide
NTEntityGroup

The Interface of histor data

Sometimes it can be a learning data to train A.N.N
NTiterator

lon it
User has to define how to iterate the NTEntityGroup

public EntityArray,
public ISQLEntity

#virtual TAG() -> String = "criteria"
#virtual CHILD_TAG() -> String

#history: NTHistoryData
+NTlterator(NTHistoryData)
+virtual ~NTlterator() = default
+virtual operator++() -> NTiterator
+virtual operator—() -> NTlterator
+virtual operator<() -> bool
+virtual operator==() -> bool

To iterate
historial data

#factory: NTFactory

#parent: NTCriteria c

2

- NTSi 1 K

- c
8

#operator: int o

2

®

=

#weight: double
+NTCriteria(NTFactory, NTCriteria)
+virtual construct(XML)

#cirtual createChild(XML) -> Entity
+virtual InttRetrieve()
+getRetrieved(NTiterator) -> double
+virtual toXML() > XML

+virtual toSQL() -> String

Used to create cases” — — — —|

NTFile

: public FTFile,
public INTExploreParameter

#parameterList NTParameterList
#otherside: NTFile

#header: String
#getFunction: String

#function: Function

+NTFile(NTFactory, FTFolder)
+virtual )

+toXML() -> XML
+10SQL() > String

The function pointer of NTFile will be called
= getRetrieve(NTlterator) -> double

NTSide

+ public Entity,
public ISQLEntity

#factory: NTFactory
#file: NTFile

+NTSide(NTFactory)

+virtual construct(XML)

+virtual InltRetrieve()
+getRetrieved(NTlterator) -> double
+virtual toXML() -> XML

+virtual toSQL() -> String

To make a lot of condition to explore

NTCriteria
NTCriteria is an object to realize Artificial Neural Network
You can make ANN model having weight and bias

1. Aconditional expresslon with welght
F(x) = (NTSide < NTSide ? 1: 0) x weight
NTCriteria is made up for conditional expression
If the expression is true, then returns the 1, else itis the false, then
returns 0, and multiply weight to the result 1 or 0

2. NTCriterla has a hlerarchical relatioship
In vertical relationship: Multiply (X)
In horizontal relationship: Plus (+)

With this rule, you can make enormous
conditions. | can sure there's not any
condition that can't be expressed by this
model.

3. Making bias
Just make a NTCriteria returs only true.
Then it will be the bias returns weight

4. Explore
4-1. Exploring In a NTCriterla (optimize a side)
Make a NTSide to be nullptr, then NTCriteria will explore the best value
Nam-Tree will calculate the conditions from mininmum to maximum in
reach to the bin, by the method of multi-dimensional
grid.

4-2. Exploring parameter In NTSlde
If you set the parameterMap to be empty, Nam-Tree will explore the best
parameter until reach to the bin in from minimum to
maximum

4.3, Exploring by creating NTCriteria (create conditions)

If all the side (left and right) in a NTCriteria are nullptr, then the NTCriteria
will make a lot of children NTCriteria(s) to test a lot of cases that can be, so
that best condition will be made up.

This process will ride on same routines of 4-1. and 4-2. for each created
cases. Of course, this process needs too much time, so that you may need

to be patient.

s NTFactory
NTCriteria 2]

L X4

% NTCriteria

AH)Ko'l

o

<<Interface>>

INTExploreParameter

 public virtual Entity

+INTExplorer()
+virtual construct(XML)
+virtual toXML() -> XML

HO

AME, 11N E2| #=E Y2 A2H, O] AS

=2 A9 Z} #of| A0|= K| YLICt 2t #HOo| =E5HA & = K oY a0 YHSHA
2 metolH gHES 7HR 2 AEH o
% NTHistory
SE2[o| Z[H3l0| ALEE o5 HIOIHE 7| 21T =4 S AULCE M= HE (fit test)
O A0|& F=A HAE, fitTest() HAEES THO| ol FAAIL.
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2.4.3 File instances

-Tree File Package

File-Tree Package

#topFolder: FTFolder

#fileMap: Mapx<int, FTFile>

+FTFactory()

+irtual createFlle(XML) -> FTFlle
T

Fllnstance
: public virtual Entity,
public ISQLEntity

#virtual TAG() -> String = "file"

Factory takes charge of creation
and manages the file objects

public FTinstance,
public virtual EntityArray

#virtual CHILD_TAG() - > String = "file"

+virtual key() -> String,

+virtual toXML() -> XML
+virtual toSQL() -> String

Has a role of Factory (Factory Pattern)

Flinstance
Common interface of file and folder instances
It's for express the structure of real file instances
storing in DB

Tree-structured instance to express folder
FTFile

Ainstance for expressing a text-based file has a
extension and its own centent.

Afile instance having binary data. If the file size is
enough small, then you can get or insert binary

+virtual toSQL() > String

FTFile

: public FTinstance

#extension: String
#content: String

+FTFile(FTFolder)
+virtual construct(XML)

+virtual toXML() -> XML
+virtual toSQL() > String

: public FTFile

#data: vector<unsigned char>

+FTByteFile(FTFolder)
+virtual construct(XML)

+virtual load(SQLStatement)
+virtual archive(SQLSTtatement)

data at once using Base64
But the file size is not small, then load and

+virtual toXML() -> XML

archive binary data independently

+virtual toSQL() -> String

ublic FTFactory

#entity: NTEntityGroup

[TFlle
+ public FTFile,

public INTExploreParameter

#factory: NTFactory
#parameterAray: NTParameterAray
#otherside: NTFile

+FTFactory(NTEntityGroup)

+virtual createFlle(XML) -> FTFlle
+Virtual createCriteria() -> NTCrtterla
+VIrtual createSide() > NTSIde

Has a role of Factory (Factory Pattern)

Aparameter container used in explore
Namree explores until to reach the bin
from minimum to maximum.

The exploration follows the method of
multi-dimensional grid.

NTFile
Ametadata class of a function used in
Nam-Tree's NTCriteria and NTSide
It contains the name and address of the
function and its parameters.

Ametadata of a parameter in a function

Alist of candidate parameters those're
already determined. This determined
parameters will be shown as an item of a
ComboBox.

If this determined parameters are
defined, then exploration doesn't use the
INTExploreParemeter's. It will hardly
iterates all the determined parameters,

#function: Function

parameters)

Function(.

: public virtual EntityArray,

public ISQLEntity
#virtual TAG() -> String
#virtual CHILD_TAG() -> String

+NTParameterArray()
#virtual createChild(XML) > Entity

+NTFile(NTFactory, FTFolder)
+virtual construct(XML)

+tOXML() > XML
+10SQL() > String

: public virtual Entity,
public ISQLEntity

#minimum: double
#maximum: double
#bin: double

#uid: int) [ — — = ¥factory: FTFactory Not only manages the creation of file !

#parant: FIFalder “+FTFolder(FTFactory, FTFolder) instances, but also manages the creaion of

e Siiog] +virtual construct(XML) criteria and sides hieracess

+IFTFile(FTFolder) +virtual createChildXML) About the additional creation role, may : public virtual EntityArray,
Hvirtual +virtual toXML() > XML better to read the next page, criteria public INTExploreParameter

—| #name: String

+virtual toSQL() -> String

#virtual TAG() -> String = "parameter"
#virtual CHILD_TAG() -> String

#initialValue: double

+INTExplorer()
+virtual construct(XML)

+virtual toXML() -> XML
+virtual toSQL() -> String

refers to explore
to realize AN.N
i

Criteria Package

At the next page

To explore in parameter level

+NTParameter()

+virtual construct(XML)

#virtual createChild(XML) > Entity
+virtual toXML() -> XML

+virtual toSQL() -> String

Will be expressed as ComboBox in Ul

: public virtual Entity
public ISQLENtity

#virtual TAG() -> String = "determined"
+virtual key() -> String.

#label: String
#value: double

+NTParameter()

+virtual construct(XML)
+virtual toXML() -> XML
+virtual toSQL() -> String

s NTFactory
S

% NTFile

og 25, 4

N
=t
ujn
10

=

%
mjo

SE8| 2] ZANO| 2 W, 2 ol B0 e HEE B0 Ys TpUYLCE T B 1
REMIO Chet HEE JHRID, 2t Thet0|E SO Chet HE 2N NTParameter 4K S8 HRBLICE

» NTParameter

HE2 =2 =AAMO 2t H, 2t Ho| g, O SO|AM = mt2t0jEof thet EE B2 A=
It ALICE NTFile Off £5tH, StF 2 4= 742 AFHE 2| &l mtatolE gL,

NTParameterDetermined

=2
=

« NTParameterDetermined

AFE HOo|=l mb2t0olE ZfS2M, NTParameterDetermined 24| S 7}E NTParameter =

UIoilM SE9tA HEfo] gt 7Y mfeti|H 2 B gL Ch

Page 50 of 68



JS guidance
Common - Outline

3 JS guidance

3.1 Common

3.1.1 Outline

HE Z Y3 Aet A3 EE AE9 010101| HE
T YIS C++ B EEE (2ERE) MHO| H£517]
ot E2t0[H 8l C++ MH2te| S8E ZES0
M &L

1) X#ElE= Ao
a. TypeScript

AMHIASBER B0 7kt AN X[ AL o E =232 dAE
T AISH7| 2l5l, AM K| A0 E AHEot7| Iot0], X =SS LILY.

b. Flex(JS)

el
u
rot
o
D
x
1o
_!,"_
|rn oA

QEAA TZHME Flex)S M, Flex A
A

L AE ZR QAL Flews o HA YalxE

2) BE GHgl

3t ato|= 8 g|

a. library: C++1t B|==3H 2 ¢t
i. like STL: C++9| stl & &2 H
ii. XML, XMLList: XML °._|¢E.jﬁ2| -8 S otd s flek e
b. protocol: #/E 2| YA E LEE MH Lt S85t7| ¢
c. application: & SEI0|AENAM SE2LRE OfE2|AH0|HE HS7| flet 25
Ll

d. nam-tree: & E20|AHEA ST =2|=A S ANN S ESI7| @[t
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3.1.2 Protocol

Protocol Package

Invoke Package

Invoke
extends Vector<InvokeParameter>
implements
IDictionary<InvokeParameter>
<<Interface>>

-listener: string IProtocol

+Invoke(string)
+Invoke(XML)
+Invoke(string, ... args[]: any)

|

+virtual replyData(Invoke) }

|

+has(string) -> boolean !
|

|

|

1

+virtual sendData(Invoke)

implements
I

+get(string) -> InvokeParameter
+apply(IProtocol L Movie Pack
Movie Package
+toXML() -> XML ovie Package
KR ServerConnector
implements IProtocol Application
Application
o implements IProtocol
-parent: IProtocol implements IProtocol
InvokeParameter :z?rc.lit;n\gebSocket #socket: ServerConnector
e +opopen: Function #movie Moviel
-type: string +ServerConnector(IProtocol) ;APEI'C;U?"(MOV'& string, number)
-value: any +connect(ip: string, port: number) goAuthority()
T #goService()
i virtual replyData(Invoke
+InvokeParameter(string, any) d ply! “virtual replyData(invoke)
+InvokeParameter(string, string, string) +virtual sendData(Invoke) +virtual sendData(invoke)
+oXML() -> XML -handleConnect(Event)
-handleReply(MessageEvent)
contains
Entity Package
EntityArray
extends Vector<IEntity> Entity Movie s .
implements IEntity, implements IEntity implements IProtocol impl ts IProtocol
IDictionary<Entity> implements IProtoco
i E i #application: Application
- - diallee AIAC UESString Pe Pe (K>———1#parent: IProtocol (Movie||SubMovie) [T
#virtual get CHILD_TAG() -> string TEntity() TMovie()
+EntityArray() +virtual construct(XML) +setApplication(Application) :S}JI:MFV\e(IIPDrOEOﬁol) .
5 - virtual replyData(Invoke
+virtual construct(XML) +virtual toXML() -> XML +virtual replyData(Invoke) virtual sei;llData(lnvoke)
+virtual toXML() -> XML [P +virtual sendData(Invoke)
I

ME ZYYYIR BHEOIT) Cor AAY (S0

O{Z 2EQL|C} O Protocol ZE0] &30 =,
2 HXISIAIH Ol8listAl= O & ==0| & L|Ct

< Invoke, InvokeParameter
Zy 3o HEYT 40 A0|=, (EE=HE) HIAX|
1243t Invoke HA|X| S

Invoke A K| &=, &FE
T ZEEQL|CE 12|12 Invoke 2 InvokeParameter S22

TS AL THESHE O A0l Sefa Lt
Invoke H|A|X| &= CHEaF 22 XML X8 & L[CH

<?xml version="1.0" encoding="utf-8" ?>
<invoke listener="setDepartment">
<parameter type="string">samchon</parameter>

<parameter type="XML">
<memberlList department="programmer">
<member id="john" name="John Doe" authority="3" />

<member id="samchon" name="Jeongho Nam" authority="5" />

</memberList>

Page 52 of 68



JS guidance
Common - Protocol

</parameter>

<parameter type="ByteArray”>141172</parameter> <!—Length of binary data-->
</invoke>

01000010100101010101110101011010101111111110101010111011111010101
000101010100000101010110100001010101000000101010000101001010010100
{..}

< IProtocol
Invoke O A|X| & Qlof 2tot QIE{m| O] AQIL|CE

Chain of responsibility T{ 2 A, Invoke HA|X] & S HSHZ HELQI E2t0[H{L}
A2A 0 A= AHo BEE = JASLICE =20 IProtocol 2
AL

ze Jot &-ZEH A =
517 A20| YofLte QIE{E|0]20|7|E guct

rl

protocol 2 & &, 7t%&

Eoh XAHIASEE = AFEE A0 ZM, 2F SejA7F XAHU0| X d HAEE ZAEEN AL
UELICH I{Z0 C++X & replyData() HIAE0 A Invoke 2| listener & if 222 LA
FAHC=Z xSt MY et glo], 0= g5 AN E HZ 258 +
ALt

of2fi ol M2t 20l Invoke.apply() HIAEE SES|FA|IH EL|C}
o C++9| 4%

virtual void replyData(shared_ptr<Invoke> invoke) override

¢ if (invoke->getListener() == "handleRoomArray")
t shared_ptr<XML> &xml = invoke->at(@)->getvalueAsXML();
this->handleRoomArray(xml);
else if (invoke->getListener() == "handleMakeRoom")
{ bool success = invoke->at(@)->getValue<bool>();
this->handleMakeRoom(success);
else if (invoke->getListener() == "handleRoomArray")
t bool success = invoke->at(@)->getValue<bool>();
this->handleRoomArray(success);
}
¥
o AHIAARES %2

public replyData(invoke: Invoke): void
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{
invoke.apply(this);
//THIS IS ALL YOU’VE TO DEFINE IN REPLY_DATA().
//
//HANDLE_ROOM_ARRAY(), HANDLE_MAKE_ROOM(), HANDLE_JOIN_ROOM()
//METHODS WILL BE CALLED AUTOMATICALLY
}
private handleRoomArray(xml: XML): void
{
this.roomArray.construct(xml);
this.roomArray.print();
}
private handleMakeRoom(success: boolean): void
{
if(success == true)
{
//MOVE TO THE ROOM
}
else
{
//DUPLICATED ROOM EXISTS
}
}
private handleJoinRoom(success: boolean): void
{
if (success == true)
{
//MOVE TO THE ROOM
}
else
{
//CANNOT FIND THE ROOM
}
}

7

¢ ServerConnector

HE ZY Y2 USOT MH 0| Z&017| 9ot 22 (=2H0[H) /L T

—
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3.1.3 Application

JS 2| Application 2 22t E O{E2|7 0|

C++9| service R E0| SEIRE MHE TE7| 98t ZEO|RJUCHH, JS 9| application =2 22t
SEIO[AEWUNE WSH7| A5 MZH = A

=crv 5

JS O] application ZE2| A S C++9| service RES| AT HEXHCZ 1.1 HEEE
HAZASLCE 0] &HE

ZL/AINNM = AAE(C++ service)O| UIUJS application)dl B %/ X|

2410, UIUS application)?t A|AR(C++ service)2 IMMEEE A LA 2L application 2=
AHESHAI {7 E BIEA| C++2| Cloud service 252 16| FHA|L.

e

» Application

o OfLte] ofEF2A 0|0 S

= O{EZz2[AH0|M MA ol 38X 7|s2 BHE
= EERE MH F™H MM =5 9 23021 & 20}
ServerConnector 2t Movie AtO|Of A

Ho

=
=)

e

S Movie

C++2| Service Of CHS &= TH
= StLEO| H O] X (html)Off S &

o G MH|AO =R 7|52 B2 Ul Bl Saa

< SubMovie

o Movie Lf & Ul &t S

C++2| ServiceRole Of L2 &|7| = &t

o SubMovie 7} EECIE SubMovie &

I~

[}
Zs 4 Aot
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Samchon Framework

Sequence ‘

JS guidance
Common - Application

(0]

W

|
create a new Wmdnw—bﬁ
<

Elex (Web)

<<boundary>>
Window

#virtual creati exEvent)
Ch+ (Server)
goConnect(String, int)
‘ ‘ quest "CrossD y"-
pond "G v
J <<boundary>>
i User
lient(void* T
i
create a new User-
<<boundary>> <<control>>
Client
T T
| create a new Client—r
< —String := getMovieName() — H
-create a new Service—
<<boundary>> |
T |
I M I
I T -listen() |
create a new Movie—— |
I I
looy I
loop !
|
|
i
T
| o
|
I T
| |
| i
i
Invoke Sequence Diagram
Flex (Web) C++ Server
<<boundary>> <<boundary>> <<boundary>> <<boundary>> <<control>>
(Sub)Movie itleWindow Window ServerConnector Client Service

m
T
-

Printon screen

+virtual replyData(Invoke)

A /u_w.rmal sendData(Invoke)
+virtual sendData(Invoke

-socket::writeMultibyte(String, String)

socket::bytesAvailable == true

’—ﬁ‘handle Reply(CPPSocketEvent)

socket::readMultibyte(Strin,

+virtual replyData(Invoke)

DAT!

#virtual replyData(Invoke*

socket::write_some(string&)

oke responds data

+virtual sendData(Invoke*)

DAT/
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‘. Samchon Simulation Cloud ~ “< Samchon Simulation Cle X | +

< > 0O |

e F R R
-BadcTesting- | -Main- | -Export- | -Account- - Help-

<] N gl @ ¥ La 0K

New File Cpen File Save File Interaction Programming HNam-Tree Back Test Retrieve New Window

samchon.org/simulation/index.php?window=BackTesting

Corporate List Back-testing Result

Onder by () Name (3) Market Cap.

Corporate Name. |+fm oj==20 | ojz=e0 | ol==120 | 0j==200 | QA= &4 Compare Retums |

v Eykosel @ LEL= [ X - Axis ¥ - Axis
u yEET MName
== Algorithm Return Type | Algorithm | Return Type

L] =izt OI==5 RRx 0/2=5 |+ | RealRet [+ | 0@=5 |~ | PaperRe |+

=== o1==5 RRY 0l2=5 |+ | RealHPi [+ | 0S5 |~ | Paperhi |+
L] sKatold=

roseo |

] NAVER I

0%
INELEEEY

JuEn=
IR

0 =
a. JI ‘TR

=
u LE=E Resl Return % Real ~ / Year Paper ~ Paper ~ / Year
_jke=g
IREEEY]
L] ot=ama= [0 e ye 271% 14.18% 271% 14.18%

4

W ooz==s [ o=z | oiss0 LELIEUNN BB

JkTeie [ -3.72% 3.40% -272%
e -1, COxe=g -3.35% E -2.35%
] sk cac [ &=t
) Leci2@sol : 3 or=aimA=
I =FEEE kT2
JuEse
JeExn sk cac

_Jstut=sn= 1 Leo2@aol 0% 100% 140%

4 0lA=5RRx OASE5 PR @ OlF=5_RRIY x 0|2 =5_PRY

e Application, Movie % SubMovie 2] X OfA| — &= A|E2{0|M9| & HAE H{O|X|
o Application: Samchon Simulation O|2H= O] Z2|#0|M& o|0|gt
o Movie: BackTesting O|2t= StLte| @ Hf|O[X| £ 2|O|g
o SubMovie
= TabNavigator 2| 2E Tab ¥FE% 27| 5tLt2| SubMovie Of S ZBtCt.
o SubMovie (objects): TabNavigator & StLIC| Tab Q0| E2 3tH Y&

o SubMovie: HO[H J2|E9| YRES EUS I 2OX[= daj=
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3.14 Entity

Entity Package

<<Interface>>

IEntity

<<Interface>>
IEntityGroup
extends IEntity, - ——
IDictionary<_Ty>

+virtual construct(XML)
+virtual key() -> any
+virtual toXML() -> XML

+virtual get CHILD_TAG() -> string

A

|
For type check
(ty peof obj is IEntityGroup)

Entity Group | |
1

4' _Ty :=implements |Entity |—

EntityArray

extends Vector<_Ty>

Inherits to share same interface
|

implements IEntityGroup

Composite relationship

+virtual get CHILD_TAG() -> string
= enable to realize 1:N hierarchical relationship

+EntityArray()
+virtual construct(XMmL)

+virtual toXML() -> XML

4' _Ty :=implements IEntity |—

EntityList

extends List<_Ty>

If EntityGroup's children type is same with the
EntityGroup, it will be the 1:N recusive
hierarchical relationship like a Tree

> ——

When "Hierarchical Relationship"
Compose the data class(entity) having children by
inheriting EntityGroup and terminate the leaf node by

inheriting Entity.
Just define the XML 1/0 only for each variables, then
about the data 1/0, all will be done

implements IEntityGroup

+virtual get TAG() -> string

+EntityList()
+virtual construct(XML)
+virtual toXML() -> XML

+virtual get TAG() -> string <+

Entity

implements IEntity

+Entity()
+virtual toXML() -> XML

Entity is
To standardize expression method of data
structure.

Provides I/0 interfaces to/from XML and Invoke.

Utility Interfaces

<<Interface>>

IHTMLEntity

#virtual get CSS() -> string
#virtual get HEADER() -> string

+toTR(...any[]) -> string
+toTH(...any[]) -> string
+toTD(any) -> string
+virtual toHTML() -> string

<<Interface>>

Ny Enti

+virtual toSprite() -> Sprite

ANHE| Z=2 HEHI S0 £0|=, HO|E SeliL(entity)2] B7|ES BEELISHY| I3l &

BEQL|CH XML 22| B3 9l 9o 2 XML QIAEA
Ha=ES2 MSSLCH
Entity ZE2 O|23}H HEQI HA|XE F1 220 A0l 5L

A0
LI W2t AFEALZE HERIR S0l A0IM 2| HIOH &3

BH =9
HelgtL ot H20 C++3t JS 2H0]| Entity O] 2510 22 HAE &

2 A =

£ st Xt Q| Entity HIOIHE 4 5= U

TS NY £ Tadt gl 0
Q8 4+ Yl Z2HE 53

HE|EHe EHO| UM R 2B T}

SHX|2H XML B7|E2 Mest Qi3 =
#H2t0| | 7|0 Xt&==2tS 9| byte 7} 2RI, Z
2R} byte £ ADSILCE 12 HEQT EAS

O - =
QIE{E| 2 E0| Ot ByteArray S|A S AFESHA A

= JbEILICE 4 HH0|E

=)
2,
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IEntity

C++1t= CHEA, TypeScript X Flex 0| A= O|5450] {8 E|X| & LICH IEntity &
composite pattern 2 T 5t7| |8l], Entity 2} EntityArray 7t & 2ot AIHI|0|AE SR
Qs A E A mojAYLCt.

IEntityGroup

ANEE| M E B2 HHOIHO| £0]= AHEO|AYLIC StLte| AEE| LB MET; H

— =

AMEJE| 24K QIX|, OFL| B ZAE| O] Mo HEHQIX|E F&5= O F8&3HA 2Lt
o if (obj instanceof EIEntityGroup)

Entity: TH AEHE| 4H S HRe [f 2A0|= S22 YLIC

EntityArray

EntityArray FESF entity 2| YZE2EMN 1N AT FX2E 7HX|= AHE| #AHE BEWHSH= O A0
F83tH, £3| E2|FX (1:N recursive relationship)E 7HX|= AEHEIE BT A
Etg

ELIBHLICH (composite pattern).

EntityList: EntityArray 2t & L|Ct CtEE XHA entity 24K & 2|AE HE 2 ERT # L
IHTMLEntity
AMEE|S| HIO|HE 2O HTML Ef12| HElZ= Z=StaXxt & [If ALE5= QB 0| A L|T.
toHTML() HIAEE MF2[5tN, AME{E|Q| T|O|E{E HTML Ef 1= Het 3| S35 AL,

ISpriteEntity

AEE|2| HO|E{E 2t EHO Sprite 2| YEHZ SHOI AL & I &8 A= QAEH|O|AYLIL,

—_——

Sprite £ EY@O|L} A|ZPEEE 2|0|SHD, HTML5 (TypeScript) Ol A& Canvas Of siigetL|C}.

toSprite() H~E=5 X 2[St0], AEE|2| HO[EE Sprite 2 H, SO SHOIUA|L.
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3.2 TypeScript
3.2.1

TypeScript's library

Library

JS guidance
TypeScript - Library

Like STL

Vector
implements Array<_Ty>

+length: double
+[n: number]: _Ty

+Vector(... args: _Tyl])
+{methods of Arrav}

Pair

+irst: _Tyl

<<Interface>>

IMap

+has(_Kty) -> boolean
+get(_Kty) -> Ty

<<Interface>>

—— - IDictionary

extends IMap<string, _Ty>

+set(_Kty, _Ty)

!

Map
implements IMap<_Kty, _Ty>

~data_: Vector<Pair<_Kty, Ty>>
+Map()

+data() -> Vector<Pair<_Kty, _Ty>>
+size() > number

+has(_Kty) -> boolean

+second: _Ty2
+Pair(_Ty1, _Ty2)
+equals(Pair)
+toString() -> string

+get(_Kty) -> _Ty
+set(_Kty, _Ty)

+find(_Kty) -> Maplterator<_Kty, _Ty>
+begin() -> Maplterator<_Kty, _Ty>
+end() -> Maplterator<_Kty, _Ty>

+erase(_Kty)
+clear()

+equals(Map) -> boolean
+toString() -> string

_Kty, Ty F

Mapilterator

-map: Map<_Kty, _Ty>
-index: number

+Maplterator(Map<_Kty, _Ty>, number)
+prev() -> Maplterator<_Kty, _Ty>
+next() -> Maplterator<_Kty, _Ty>

+set first(_Kty)

+set second(_Kty)
+get first() -> _Kty
+get second() -> _Ty

+equals(Maplterator<_Kty, _Ty>) -> bool

+toString() -> string

Dictionary
extends Mapsstring, _Ty>

implements IDictionary<_Ty>

XML Package

XML
extends Dictionary<XMLList>,
implements IDictionary<XMLList>

-tag: string
-value: any
-properties: Dictionary<any>

+XML(string :="")

-parse(string)

-parseTag(string)
-parseProperties(string)
-parseValue(string) -> Pair<string, bool>
-parseChildren (string)

+hasProperty(string) -> boolean
+getProperty(string) -> any
+setProperty(string, any)
+toString(number) -> string

XMLList
extends Vector<XML>

+XMLList(... args: XML[])
+toString(number) -> string

key (tag) property
<lelists__XMLLIst J/

elextension= jog' name= limage'/>
=pdf name= Nam-Tree' />
ox' names= portfolio" />
<description >Unknown Files </description >
t_

</filelist>

% Like STL

o Vector

EtY ARt

— d

A2 YB3 HjE SYALICH

KA EEO| MLl BiE Array = EFRY HAFS SHA| &7(01 2t @ 7 7F ACHH, Of

Hute AIFH0| ot

B B0 N A3 4+

o Pair

C++/STL 9| std:pair''et 27} &

[
RIEFY AIFO) TrofE

=

11 std::pair: http://www.cplusplus.com/reference/utility/pair/
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o Map

C++/STL 2| std::unordered_map' 1f 827} &2 HE3 EtYel B Sy

KtHFA I EE O M key, value pair HEN2| AI27ZE M= B2 dynamic object &
2 85t= ROl A LTt SHX|TH O] dynamic objectE F AARE SHA] Q8710
QFE ATY AIFO| ofEl HEFY AIFO| A ELC

O|E& dynamic object & At&dt= A2 O 2250, key value pair FEH2|
NETE, FAst EtY BALE Ste Map 222 E BHEA & JASLICH STL 2 map 2t
20| iterator 22i A2} begin(), end() HAEES Sl =3|& TtL|Ct

= Maplterator
e std:unordered_map:iterator 2t Z&L|LCt.

% XML, XMLList

C++ S Flex™3Q| XML 1t &
XMLList 22128 &g F

o
Ot
o 4
e
]
ofo
I
i
N
Ral
k-l
0
o>
-
i
(@)
+
+
lw}
Q
g
H

12 std::unordered_map: http://www.cplusplus.com/reference/unordered map/unordered map/

13 Flex 9| XML:
Flex 0| M X S&h= xmL 20| E2{2| = EMCA BEE S
IH-20fl c++21t 2247t 2f7F CHE 7| &= SHX| 2 A& S}
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3.3 Flex(JS)
3.3.1

Fle:

JOUNDARY

Application

JS guidance
Flex(JS) - Application

<<Interface>>

IProtocol

+virtual sendData(Invoke)
+virtual replyData(invoke)

<<Abstract>>

Window
extends spark.Application
implements IProtocol

extends spark.TitleWindow
implements IProtocol

#socket: CPPSocket
#topMenu: TopMenu
#movie: Movie
#ereationFlag: Boolean

#window: Window
#creationFlag: Boolean

+Window()

#virtual creationCompleted (FlexEvent)
+virtual createTopMenu() -> TopMenu
+virtual ie() -> Movie

opened by—|

+TitleWindow(Window)
#virtual creationCompleted|(FlexEvent)

#eonstructVBox()
#eonstructTopMenu()
#constructMovie()

+virtual sendData(Invoke)
+virtual replyData(invoke)

+<<static>> createPopUp
(Window, Class) -> TitleWindow

#goServicelnfo()
#goConnect(String, int)
#goAuthoirty()
#handleServerinfo(Event)
#handleConnect(Event)
#handleAuthority(int, Boolean)

+virtual sendData(Invoke)
+virtual replyData(Invoke)
-handleReply(CPPSocketEvent)

+goWindow(String)

MenuButton
extends spark.VGroup

+set label(String)
+setimage(String)
+set source(String)

+goPopUp(Class)
+goExport(String)
+goScreenshot()
+goClose()
contains in
uDDe‘r-s\d:
<<Abstract>>
TopMenu

extends mx.TabNavigator

#window: Window

+TopMenu(Window)
+setAuthority(int)

<<Abstract>>

contains

<<Abstract>>

Movie
extends spark.Group
implements IProtocol

SubMovie
extends spark.Group
implements IProtocol

Asasub-part

#patientMovie: linvoke

in
down-side

#window: Window
#creationFlag: Boolean

#titleWindow: SubMovieTitleWindow

as a sub-part

+Movie(Window)

#virtual creationCompleted(FlexEvent)

+subMovie(linvoke)
#virtual creationCompleted (FlexEvent)

+virtual sendData(Invoke)
+virtual replyData(Invoke)

+virtual sendData(Invoke)
+virtual replyData(invoke)

#virtual goPopUp(Class) >

SubMovieTitleWindow

creatss

SubMovieTitleWindow
extends spark.TitleWindow
implements IProtocol

#subMovie: SubMovie
#icreationFlag: Boolean

+SubMovieTitleWindow(SubMovie)
#vrtual creationC )

+virtual sendData(Invoke)
+virtual

+<<static>> createPopUp(SubMovie,
Class) -> SubMovieTitleWindow

Flex £ JS(TypeScript)2| Application 2 & 2Lt 27to| S2fAE o 74X AE L CH

LiFolA E2l=

ot
=

o =g A
O A2 HZ EHA
Log-in
D test Join us
Pass ttp i s amehon.orgl

[9)

sy

nttp:
42 AFA0dvo2
-2013.07.31

okl 52 A 2tA) gl Fluch

Joinus ||

Help - Manual

88
P2

Your Password :

essential

essential

Comment

WS 7 DAL 2 TYU T

ly

AHAE TitleWindow % SubMovieTitleWindow 2 A I L|C}.

Join

TitleWindow

Application &

= Movie 0| A €2|&=

7&!-

ot

A
=N=|
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3.3.2 File-Tree

File-Tree Boundaries

FTManager

File-Tree Entity Package extends SubMovie

#topFolder: FTFolder

FTlnstance
implements IEntity

FTFolder #fileMap: Dictionary<IFTFile>
extends EntityArray

implments FTinstance

+virtual get key() -> String #tv. get FileCreationWindow() -> Class

FTCreationWindow

extends SubMovieTitleWindow

°

#parent: FTFolder #virtual creationCompleted (FlexEvent)

#file: IFTFile

+v. get CHILD_TAG() -> String = "file"
#factory: FTManager

+FTFolder(FTManager, FTFolder)

[—

#name: String
#comment: String

+virtual createFile(XML) -> IFTFile
#virtual createWind ow(String)

Creates Titlewindow

+FTCreationWindow(FTManager, IFTFile)
#virtual creationCompleted (FlexEvent)

+virtual get label() -> String
+virtual get path() -> String

#virtual handlelcon(IFTTile) -> Class
HisCreatable(String) -> Boolean
#goDelete(MouseEvent)

+virtual construct(XML)
#virtual createChild(XML) -> Entity
+virtual toXML() -> XML

+virtual construct(XML)

#virtual golnit(MouseEvent)
-goArchive (MouseEvent)
+virtual replyData(Invoke)

#thandleDoubleClicked(MouseEvent)
+virtual replyData(Invoke)
HsetFileTree(XML)

HsetFile(XML)
#inotifyFileCreationCompleted ()

T

ConfigurationFTManager
extends FTManager

+virtual toXML() -> XML

FTFile
extends Entity
implements FTinstance

+virtual get label() -> String
#extension: String
+FTFile(FTFolder)

+virtual construct(XML)
+virtual toXML() -> XML

-memberName

#virtual creationCompleted(FlexEvent)
#virtual handleDoubleClicked
(MouseEvent)

ConfigurationExplorerWindow

FolderCreationWindow
extends FTCreationWindow

+FolderCreationWindow
(FTManager, IFTFile)
#virtual creationCompleted (FlexEvent)

TextFileCreationWindow
extends FTCreationWindow

+TextFileCreationWindow
(FTManager, IFTFile)
#virtual creationCompleted (FlexEvent)

extends TitleWindow
C

indow

#manager: NTManager
#itarget: IEntity

extends ConfigurationExplorerWindow

ivirtual creationCompleted(FlexEvent)
+virtual replyData(Invoke)

#virtual creationCompleted (FlexEvent)
#virtual goDetermine(MouseEvent)

#virtual handleFileChanged|ListEvent)

#tvirtual goDetermine(MouseEvent)

ConfigurationSaveWi

extends ConfigurationExplorerWindow

#virtual creationCompleted (FlexEvent)
#virtual goDetermine(MouseEvent)

MYER|= E2| 72O EO % Ot S HAHSH| 2ot = ZEYL|CH
Protocol 2| Entity 2 &1} Application Z&2| SubMovie & 4%£3510] LSO M, C++0| Al TpY
252 DB el AEH T X570, 2&5t7|0f WetM = HA EEet ItYS HHSs 40| OfH,
7te B0 U oA A-ES PS5t AL 7SS o
O] FHEES &5 283 HrMQl At 2= HEE T[] A&, Nam-Tree 2&0| JA&L|C}
< FTInstance: It Y0t ECE Z&5t= T4 QIHHO[A
< FTFolder: ECE ®#35}7| @3 S
< FTFile: IS BHSL7| st T4 222, FTinstance O G510} extension 2 7HX| 1 QUCH
o FTTextFile: A E MAUS HHS7| Qo =4 SehA
o FTBinaryFile: HIO|H 2| IIYS HEHS7| ot T4 A
mYER| 250 A & AEE|0| 2510 2Ot XAHMS| LA} SHAIH, C++2| File-tree Z&0f|A 0[]
Sh Xpefl M=%t HE 2L, 0|2 HXZo FHAIR. Flex 2| Y EE| ZE MMOA £ Ul O 245}0]
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< FTManager

C++2| dE2| Z=E0|X 2| FTFactory

SPAYLICE THY QAR MY U

JS guidance
Flex(JS) - File-Tree

< FTCreationWindow

oY £ EHE YYstaxt g I AHESHA E= HY =R YUCH

o FolderCreationWindow

o FileCreationWindow

R/

4% TS K

Xt
(]

% ConfigurationExplorerWindow

o ConfigurationOpenWindow

o ConfigurationSaveWindow

StAL 222 I ALESHA &= HE =R YLICH

ot= 7ISTHAl @&

Wizard Item Tree Open Manager *®
- r Path: k/explore/0] 3= A5l
[ 5 vew Fader | [T new Fie | %4 Deete | T Wew Foder | B Dekte kil m
: = Fe
¥ {3 example ; v £} examels comment
v H =3 v £ explore - " .
LE0AL0] B BAE YAHT
= T 01 % =60.xml ZUEF
v Hi o e} m -0jdES
T 23kt ol = =Hlxmi -0FE20
E‘ - -0 AL 80
UH:th v £ determined -0AT 120
= - - 014 E 200
4 7hnw T oIHE S2aml -0lAE EEOREH)
= otnw v @ oi=snE olHE B W
J=H= -0l = xml - 0~ 100%
[ R TTi] Ol 2t = xm Ul 100~ 200%
v B H=uE v Btest -BE YL 2
v B oz v i ssdfsdf
fH{RoE At ¥ [ sadtads
i roA.ntr = sadfas.xmi
i roic.nt oo

jaEEEEE B

fHjzoesn

oo
[F S F Y

Tgnus=sm
ez
i #anes=Esmw

Fren=szgnr

o I -

FTManager

ConfigurationExplorerWindow
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3.3.3 Nam-Tree

Flex NamTree Entity

NTFile
extends FTFile
implements INTExploreParameter

NTManager
extends FTManager

#parameterArray: NTParameterArray
#otherside: NTFile

#v. get FileCreationWindow() -> Class

#virtual creationC )

NTParameterArray
extends EntityArray

+virtual createFile(XML) -> IFTFile
+virtual createCriteria() -> NTCriteria
+virtual createSide() -> NTSide
#virtual handlelcon(IFTFile) -> Class
+virtual replyData(Invoke)

T

#function: String

+NTFile(FTFolder)
+virtual construct(XML)
cecrentess> irtual toXML() -> XML
v i
NTCriteria %
extends EntityArray

NTExploreParameter
extends Entity

#virtual TAG() -> String = "criteria"
#virtual CHILD_TAG() -> String
#manager: NTFactory

NTSide
extends Entity

T 0 1| #parent: NTCritEria E-----
2 e 5 #left: NTSide
#parameterMap: Dictionary<Number> 2 1
#right: NTSide

+INTExplorer()
+virtual construct(XML)

+virtual toXML() -> XML

+NTSide(NTManager)
+virtual construct(XML)
+virtual toXML() -> XML

#operator: int
#weight: double

+NTCriteria(NTManager, NTCriteria)
+virtual construct(XML)

#cirtual createChild(XML) -> Entity
+virtual toXML() -> XML

NTFilter

extends NTCriteria

+NTFilter(NTManager, NTCriteria)
+virtual construct(XML)
+virtual toXML() -> XML

#virtual TAG() -> String
#virtual CHILD_TAG() -> String

+NTParameterArray()
+virtual createChild (XML) -> Entity

NTParameter
extends EntityArray
implements INTExploreParameter

#virtual TAG() -> String = "parameter”
#ivirtual CHILD_TAG() -> String

#name: String
#initialValue: Number

+NTParameter()
+virtual construct(XML)
#ivirtual createChild (XML) -> Entity

+virtual toXML() -> XML

NTParameterDetermined
extends Entity

#virtual TAG() -> String = "determined”

#label: String
#value: Number

+NTParameterDetermined()
+virtual construct(XML)

+virtual toXML() -> XML

et AHSZM, 0|0 CHEH RbA

«» NTCriteria

=2 ZHAME Y = U= AN YL 22 2, RH0| siY5H= NTSide & F N
HRStn Ao, ALK ANN 2 EHHSHY| 2t 7tF5 X £+ XL JAEL|CH
HE0] AAM2| Conception O|A HFME ZAXNH, 1: N EE| +XE XL A, O] AF
TZE Sofl CrYet dejo| =2|A2 B = USL|C
% NTFilter
=2 ZHAMS 2EE = U= HHEM, SHE NTCriteria M S o Atgl| Z22{&E = Y=
L E{Q| ¥t $L|CH NTCriteria & A&38t0 BHS0{ R &L CH
% NTSide
=2 ZHAO| Z} Hof| M0|= A LLC Zt 20| S ESHA E o W ST 0 ASHA
2 Oofetoly 2rE2 7H D &Lt
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NTFile

SE2| =2 A0 2 B, 2 Bio| B4l (et FEE BT AE THUYLCH 3T B

— o
KpA|of cHet §=E 7HX|0Y, 2t THet0|H S0f thet S 2 2M NTParameter M| S S EREL

1

NTParameter

e8] 2] T 2 W, 2 ol B, O FOIME TE0lE o) T YEE BD

OhZ YLICE NTFile Off £t SHE2 4= 712 A Y| &l Mtat0| & gt

NTParameterDetermined & 2R % = USLICL
NTParameterDetermined

AME Ho|=l m2tO| g Zf S EM, NTParameterDetermined 2 M S 7}El NTParameter =
Ul Ol SEEA HEfO| gt2 71T mi2to|HE EH g L T

Retrieve Item -= Left Term

| Atomic | hd |
Name Type Valus
priceTimeFPoint int 1]
indexTimePaint int a
standard int GAAP -
period int GAAP
IFRS
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Nam-Tree Ul Package

NTManager NTCreationWindow NTFileParameterGrid
extends FTManager s extends SubMovieTitleWindow extends mx.HGroup
o — o
iy sethlleCreationWindow()e2iClass 2 o #getparameters() > NTParameterArray #window: NTCreationWindow
#virtual creationCompleted (FlexEvent) *54 #get determineds() -> NTParameter f—contains— #parameterGrid: mx.AdvancedDataGrid
i il - i g 1 #determinedGrid: mx.Ad dDataGrid
+v{nualcreateF|I'e(X'ML)>IFI'F|'Ie' g INTCreationWindow (FTManager, IFile) eerrnlne rid: mx.AdvancedDataGrif
+virtual createCriteria() -> NTCriteria £ #virtual creationCompleted (FlexEvent) #creationCompleted (FlexEvent)
+virtual createSide() -> NTSide T e -add(MouseEvent)
#virtual handielcon(IFTFile) -> Class o v TID(at:(uI:o\ll(eer)‘ ) -addDetermined (MouseEvent)
+virtual replyData(Invoke) Gl -remove(MouseEvent)
1 -removeDetermined(MouseEvent)
be contained in right side
1 ‘ 1
NTMovie
NTCriteriaGrid extends SubMovie
extends mxAdvancedDataGrid #v. get criteriaGrid() -> NTCriteriaGrid
# TNTM ﬁ #manager: NTManager
e oo £ #criteriaGrids: Vector<NTCriteriaGrid>
p : " E #leftsideContainer: NTSideContainer
#changeHandler: Function o . ) " n a
N o 1 < 1 #rightSideContainer: NTSideContainer
+get selectedCriteria() -> NTCriteria c
e [y 7] #vinual creationCompleted (FlexEvent)
v = ; é #virtual constructUI()
-initialize(MouseEvent = 4
-golmport(MouseEvent, NTCriteria) 2 ST ENCEE R R
-goExport(MouseEvent, NTCriteria) S Evintatcreatecliteriaanal]
L2 2 A -> NTCriteriaGrid
-addFl\.terl.MouseEvent] #virtual createSideContainer()
-addCriteria(MouseEvent) P —
-removeCriteria(MouseEvent) “zoAppIyFile(enum = DIRECTION)
-itemGridChanged(ListEvent)
1 { 1
contains in bottom side
1 ‘ 2
NTSi iner
extends mx.VGroup
#direction: enum {LEFT, RIGHT}
#parameterGrid: mx.AdvancedDataGrid
#side: NTSide
#virtual creationCompleted (FlexEvent)
+refresh()
+setSide(NTSide)
-valueChanged(Event)
®,
% NTManager
= AI-A‘LI.01 u] EO.IFiOD:i LtE I _I-Ol ZH |O| AHA‘l‘ll- prl | ol O| =82
FTManager & &30 R0, HE2| ot 2iXo| Mdnt 22| H Ul 22| =32
CHEFSEL| O}
Ood L E .
®,
% NTMovie
L} o HS Cro ian Ol
sfE2|o| HEtE T2 SubMovie YLt
o . . o
% NTCriteriaGrid
Lt o tari = XE [Fslo o|ls & o = Ol
= E2|2| Criteria AT #XE B fiot E2| FEje| A2/ =EYL|CE
o . .
% NTCreationWindow
L= | _I.OIQ AHA‘|"'|. -I I-JTLXH'SF H |-_Q_"'|.h ot 2o O Ol | I.
SEC| IS WESHAL HEY If ALESHE HY RI= L
o . .
% NTFileParameterGrid
LtE |_|-O| |EI- ol St XN Z= |-| _I-l.l.IEEIIEiI-AOU— |I:OI | I.
SEC| oiU0| H1 Ue g+ &, 1 SOME o2t E HEY &= As A2 =YL L]
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6 % O ‘ samchon.org/simulation/index.php

- Account- | -Help-

Finanee

‘-~ samchon Simulation Cloud
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X samchon Simulation Cle X | +

Retrieve

Retrieve

Compariszon

o ® e e

Back Test Monteczrlo Bozrd

nev windew

Wizard Configurafion Wizard Item Tree
= [ Hew Forer | [ < newFie | [ By Dete |
[ G new Fiter | [ 5] new Citeria | 34 Delete Criteria il
Left Term | | Right Term ‘ ¥ examels s
lcon Operator Weight _— M
| Aggregation | Type ‘ Field / Value Option | | Aggregation Type Field / Value Option ‘ v # =7
B | Atemic File 00,005 < Atomic Humsr 108 1 . v #a=
v | Atemic File 00.00.20 < Atemic Humber 108 1 [ 2 2knte
5 Atomic File 00,00 < Atomic Mumbes 15 1 THj® st
T Atomic File 00,00 = Atomic Mumber 08 1 T altne
I Atomic File 00,00 < Atomic Mumber 50 1 T =stne
¥ 0 Atomic File 0.0.null.4 = Atomic Number 200 1 v diEns
viE | Atomic Filter = Atomic Mumber 00 2 oz
T Atomic File EEE] 00,00,1.4 = Atomic Mumber 1 B FoEsnr )
T Atomic File 5| 00,00,1,4 = Atomic Number 08 4 [ GC1_20 nir
T Atemic File LROYETE 000014 > Atomic Number 0.08 1 ¥ m [ @BV.ntr
= - 7 vR_20.ntr
[ 15 New Nam-Tree | [ =] open tam-Tree | [ I Save Nam-Tree [ () import hamTree | [ Y ExportNam-Tree | e
e n
. i N EETS
Retrieve Item -> Left Term Retrieve ltem -> Right Term
EELEN
[pre Tal e -] = vacorz s
ra—
Mame Type Value v i A=uE
priceTimePaint int o v i +ae
indexTimePsint int o Fzzoasar
standard int GAAF - fHj=oizs
period int 4 F{ROE.ntr
FRoAnt
TROIC.Ar
N v
<< il =
Tocreate a Nam-tree file X
- Configuration - | - Header- | - Get Function - | - Compaser Function -
File Name 0]AL .ntr [+ Enable expbration |
Buying Exploration Selling Exploration b
Otherside NULL
[
Accuracy: 104 |
Parameter
— Deta Type e Determined piece of paramater
X - : Candidates of ComboBox
priceT int o
Label Data
day int 5
5 5
20 20
80 a0
120 120
200 200
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