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C LEX script ) ( YACCseript )
Arguments Process
| flex tool | Block | bison tool |
> Parser Block <
Data Registry Emitter Block

(o2& .3) Zdmle] Block Diagram

2.3.1. Arguments Process Block

Arguments Process Blocke 42 AEgdH HAHE AHYste 9 Fo3iu),

I,r’ Command-line ™
‘. Arguments

Black

(12l .4) Argument Process Block

Command-line ArgumentsE #413}o] A4 &= Compile Parameter= Uh3 7t}

— ASN.1 Document Files

Yol 283 ASN.1 File 55

- Emission Configuration File

Emission Config¢] A% Fileo] A= % 1dv
- Inclusion Registry Path

Import 7% A8 E $3 ASN.1 Registry 3=

A ts P
ML e e —b(finmpile Parameter)



2.3.2. Parser Block
Parser Block% compiler A& tool?l flex®} bisone E3 T} flex® bisone Z}7z; 94«
script2 7] wjEo Z+ scriptE FAEL7] Y3 lexcial item % syntaxE E4]3hc}

2.3.2.1. Lexical item

Lexical item2 E&E# x4

- typereference

wAbel Ak, sfolEom FAHM R s = AA
Abg-st = @It} typereferenced] AFEEE EAIL o eFoje} AW ¢kH T

- identifiers

Aol A}, sto]lEom FAHM WEAl AT A AEAR A Astofof gt} slo]E 2 d&sto]
AREE = ]

- valuereference

identifiers} sdg HHS A&t ohwk identifiert owA  FEE FUI9E] ARESHUR
valuereferencei= U2 identifers Zx2g w] A}-&3hc},

- modulereference

identifiere} L3 WS AFE3cE Uwt identifiere} ov]d FES Fr] 9lE ARESUL
modulereference= Th2 moduled #Z& u] ARt}

— comment

FA L 271HA S ARE-g

Tl spolE("--")em Alztste] JfE e S 7f e Sho] E(--T)ellA TR

SLASHS9} ASTERISK(“/*")®& Al #tate] ASTERISKSH SLASH= & 3(“+/")

- empty

emptytw oHF HES AAFA el o] iteme T BA 0] FEE T v AAE AT
AH& g

- number

AR FAHM, 02 A % oY 002 AFT £ vk

- realnumber

A, 7V aFR FAEY, A9 7k Jbolo] FULL-STOP()e] lojof 3t} sE
A Zstejor  Fht. A4, TbE, SFE S numberd] FEES AMEEH, A S
HYPHEN-MINUX(-)® A%} & 4= 9t}

- bstring

APOSTROPHE()® A]#}&kal APOSTROPHE() ¢} B& £utoF gttd. APOSTROPHE() Alelel= 03
19 AF88 4= 9low, white-spaceE AFSE = UA|RE o]= FAH T

- xmlbstring

0¥ 1%k A}88 4 9o, white-spaceE AF&g UARE o= FAET, (A FY &2 XML
Tag® ol-g3ke] & & irh)

- hstring

APOSTROPHE()® A]#}étal APOSTROPHE()$F HE £uef gtk APOSTROPHE() Alolell= Oell
X9, AolA Fer AL&3 4= 9l ow white-spaceS AFE3H & QA9 o)== FA|HT}

- xmlhstring

OollA 9, AollA] FrE ARES 4= 9l o™, white-spaces AFET & AAIRE o]= FAHT (A2} &
< XML Tags °l&sto] & &+ 3ltth)

rr



- cstring

QUOTATION-MARK(®)  AfeJol] oW FAEx A& 5+ Qg x4
QUOTATION-MARK(“)E 33+ A]7]a22k & uf white-spacele] d&ate] F W) AHE-go

- xmlcstring

ISO/IEC 10636 <ol BAIg &2 5 thaol A% SR AFE-ghot

HORIZONTAL TABULATION(9)

LINE FEED(10)

CARRIAGE RETURN(13)

0x20 ~ OxD7FF 4 <¢] &b

0xE000 ~ OxFFFD < <jo] &=}

0x10000 ~ Ox10FFFF %3¢ ¢] &=}

AN FAE vhed 2ol xdsteiof sk

AMPERSAND(&) = &amp;

LESS-THAN SIGN(K) = &lt;

- GREATHER-THAN SIGN(>) = &agt;

0x00~0x1F 99 #2445 FdT wi= oS Fol w2

el



(E.1) XML Special Letter

ISO/IEC 10646 X M ISO/IEC 10646 X M
code L code L
<nu <dl
0x00 0x10
1/> e/>
<so <dc
0x01 Ox11
h/> 1/>
<st <dc
0x02 0Ox12
x/> 2/>
<et <dc
0x03 0x13
x/> 3/>
<eo <dc
0x04 Ox14
t/> 4/>
<en <na
0x05 0x15
q/> k/>
<ac <sy
0x06 0x16
k/> n/>
<be <et
0x07 0Ox17
1/> b/>
<bs <ca
0x08 0x18
/> n/>
< e
0x09 0x19
m/>
<su
0x0A Ox1A
b/>
<vt/ <es
0x0OB 0Ox1B
> c/>
<ff/ <is
0x0C 0x1C
> 4/>
<is
0x0D 0Ox1D
3/>
<so <is
0OxOE Ox1E
/> 2/>
<si/ <is
OxOF Ox1F
> 1/>

HY71e] AR JES = gle 4w a3 22 YHes 2.
&#N : N2 1074 code

&#xH: HE 1674 code

- simplestring

cstring?} 5. Time Type9 subtypes A Qs =2 FEHs7] 93 A&

- tstring
QUOTATION-MARK(“) Atole]] t}L-o gA3 2t 38
0123456789+ -:.,/CDHMRPSTWYZ

NS AR A AHE



- xmltstring

tstring? 4. XML F27dol A AL

- psname

property and setting name®] <¢ko]l2, Ex}, =2+9} HYPHEN(-)S AF&35le] 4. HYPHEN(-)&
A el & = glow - Wold d&d

Tile Type?] subtypes A As= &%

- encodingreference

typereference?] A& 7] o TF tEATE ALESle] A, 23Y WHS AAHS| Y &=
= aetr] 98 AR

- integerUnicodelLable

number$} FY. OID9] arc#b-& A A3t fgh =2 FEst7] fal AL

non-integerUnicodelLable

ISO/IEC 106462] 7.2.50] Aeold Aefxis wFHshs £ARE ARgste] 4. OID9 arc#t= A4
ab7] 9% &= sk e ARS

- objectclassreference

typereference®] Aol& 7|20 =2 RF UTANF AFE3ste] 4. CLASSE A Ast7] 913 852
P8 98 AL

%
?1?
oo
b
il
-
i
QL
Ho
>
o

- objectreference

valuereference$} 4. objectE A A3t7] 913 &= FEsl7] 918l AME-.

- objectsetreference

typereference$} 5. object setS A A7 93 Fx2 FEE7] 9] AL,
- typefieldreference

typereference?] A& 7]|E o2 AMPHERSAND(&)Z A2} Class® FieldE& X A3s7] 93 &%
= THst7] 98] AR

- valuefieldreference

valuereference? #HE 7|2 o=w AMPHERSAND(&)ZE A%} Information object®] #S A A s}
7] 91& &2 s fEl ARE-

- valuesetfieldreference

typereference?] A& 7|E o2 AMPHERSAND(&)Z A]Z}. Information Object Set?] < A A
sl7] flgk == 7] 918 ARE.

- objectfieldreference

objectreference®] Ao ZE 7] oz AMPHERSAND(&)E A%k objectd] fieldE #|A37] 93 &
L8 Eshr] 9s) AR

- objectsetfieldreference

objectsetrecerenve?] AHolE 7|E- o= AMPHERSAND(&)ZE A2k object set? fieldE& A A3}H7]
g grem s 9 ARE

- word

typereference?] A& 7|20z AfAe} £AE FE3A &S, WITH SYNTAXTE2 Token
< Als7] g ExE FEE] 98 ARE.

- XML Type Names

XML Tagell Hel= o]5%F thaol 78 o523 3l ool e W Typel = A 3kato] Af
gafoF g



(E.2) XML Type Names

ASN.1 type production

Characters in

name xmlasnltypename
BitStringType BIT _STRING
BooleanType BOOLEAN
ChoiceType CHOICE
DateType DATE
DateTimeType DATE_TIME
DurationType DURATION
EmbeddedPDVType SEQUENCE
EnumeratedType ENUMERATED
ExternalType SEQUENCE
InstanceOfType SEQUENCE
IntegerType INTEGER
IRIType OID_IRI
NullType NULL
ObjectClassFieldType See ITU-T X.681 14.10 and

14.11

ObjectldentifierType

OBJECT_IDENTIFIER

OctetStringType

OCTET_STRING

PrefixedType

See 12.36.5

RealType

REAL

RelativelRIType

RELATIVE_OID_IRI

RelativeOIDType

RELATIVE_OID

RestrictedCharacterStringT The type name (e.g.
ype [A5String)
SequenceTyvpe SEQUENCE
SequenceOfType SEQUENCE_OF
SetType SET
SetOfType SET OF
TimeType TIME
TimeOfDayType TIME_OF_DAY
UnrestrictedCharacterStrin SEQUENCE
gTvpe
- Single character
Tgol AA% 9 BAL A7e] AE B2o ANl TR B AL
n {N, N}_ll, N<l|’ II>N, II’N, N'II’ ll/ll, ll(ll, ll)ll, n [ll’ n ] ll’ II_N(HYPHEN_MINUS)’ ll:ll, IIZN, nn II(QUOTATION

MARK), ””'(APOSTROPHE), " "(SPACE), H;H, ll@ll’ u|u’ u!u, u/\“,

- Letter Combinations

ol AAE BALL shte] BEoz 9143

R R TR L)
Ty (O

..‘77’ KK[[N’ “]]”
- XML-Related

ful, PR Rl SWE §EZ AL

ool dAZ FAEe she] EZoR QlAEy, XML i 240 5Hd §u=

“ </”, KK/>77’ HNaNH, “INF”’
- Reserved words
o} 973 o2kl Lexical itemoll A}

oo
o

)
g2
o




(E.3) Reserved Words

ABSENT ENCODED INTERSECTION
ABSTRACT-SYN ENCODING-CON ISO646String
TAX TROL
ALL END MAX
APPLICATION ENUMERATED MIN
AUTOMATIC EXCEPT MINUS-INFINITY
BEGIN EXPLICIT NOT-A-NUMBER
BIT EXPORTS NULL
BMPString EXTENSIBILITY NumericString
BOOLEAN EXTERNAL OBJECT
BY FALSE ObjectDescriptor
CHARACTER FROM OCTET
CHOICE GeneralizedTime OF
CLASS GeneralString OID-IRI
COMPONENT GraphicString OPTIONAL
COMPONENTS [A5String PATTERN
CONSTRAINED IDENTIFIER PDV
CONTAINING IMPLICIT PLUS-INFINITY
DATE IMPLIED PRESENT
DATE-TIME IMPORTS PrintableString
DEFAULT INCLUDES PRIVATE
DEFINITIONS INSTANCE REAL
DURATION INSTRUCTIONS RELATIVE-OID
EMBEDDED INTEGER RELATIVE-OID-I
RI
2.3.2.2. 7|

'S =5 Lexical itemo] X3E A G 49 FAH.
- wite-space

HORIZONTAL TABULATION(9)
LINE FEED(10)

VERTICAL TABULATION(11)
FORM FEED(12)

CARRIAGE RETURN(13)
SPACE(32)

NO-BREAK SPACE({0,0,0,160})
- new-line

LINE FEED(10)

VERTICAL TABULATION(11)
FORM FEED(12)

CARRIAGE RETURN(13)

2.3.3. Syntax

ASN.19] Syntaxi= X.680°4 X.683¢] ZAA A 3star oy, tps3} 7

2.3.3.1. X.680

ModuleDefinition ==
Moduleldentifier
DEFINITIONS
EncodingReferenceDefault

Ko X
=]

SEQUENCE
SET

SETTINGS
SIZE

STRING
SYNTAX
T61String
TAGS
TeletexString
TIME
TIME-OF-DAY
TRUE
TYPE-IDENTIFIE

UNION
UNIQUE
UNIVERSAL
UniversalString
UTCTime
UTF8String
VideotexString
VisibleString
WITH



TagDefault
ExtensionDefault

BEGIN
ModuleBody
EncodingControlSections

END
Moduleldentifier ::= modulereference Definitiveldentification
Definitiveldentification == DefinitiveOID | DefinitiveOlDandIRI | empty
DefinitiveOID := "{" DefinitiveObjldComponentList "}"
DefinitiveOIDandIRI ::= DefinitiveOID IRIValue

DefinitiveObjldComponentList =
DefinitiveObjldComponent
| DefinitiveObjldComponent DefinitiveObjldComponentList

DefinitiveObjldComponent :=
NameForm
|  DefinitiveNumberForm
| DefinitiveNameAndNumberForm

DefinitiveNumberForm == number

DefinitiveNameAndNumberForm := identifier " (" DefinitiveNumberForm ")"

EncodingReferenceDefault ::=
encodingreference INSTRUCTIONS

| empty
TagDefault ::=
EXPLICIT TAGS

| IMPLICIT TAGS
| AUTOMATIC TAGS

| empty

ExtensionDefault ::=

EXTENSIBILITY IMPLIED

| empty

ModuleBody :=
Exports Imports AssignmentList
| empty

Exports :=
EXPORTS SymbolsExported ;"
| EXPORTS ALL "}"

| empty
SymbolsExported == SymbolList | empty

Imports ==
IMPORTS Symbolsimported ;"
| empty

Symbolsimported := SymbolsFromModulelList | empty

SymbolsFromModuleList ==
SymbolsFromModule
|  SymbolsFromModulelist SymbolsFromModule

SymbolsFromModule := SymbolList FROM GlobalModuleReference
GlobalModuleReference ::= modulereference Assignedidentifier
Assignedidentifier = ObjectldentifierValue | DefinedValue | empty

SymbolList =
Symbol
|  SymbolList "," Symbol



Symbol := Reference | ParameterizedReference

Reference :=
typereference
|  valuereference
|  objectclassreference
|  objectreference
|  objectsetreference

AssignmentList =
Assignment
|  AssignmentList Assignment

Assignment :=
TypeAssignment
|  ValueAssignment
|  XMLValueAssignment
|  ValueSetTypeAssignment
|  ObjectClassAssignment
|  ObjectAssignment
|  ObjectSetAssignment
| ParameterizedAssignment

DefinedType :=
ExternalTypeReference
|  typereference
|  ParameterizedType
| ParameterizedValueSetType

DefinedValue := ExternalValueReference | valuereference | ParameterizedValue

NonParameterizedTypeName := ExternalTypeReference | typereference | xmlasn1typename

ExternalTypeReference ::= modulereference typereference

ExternalValueReference ::= modulereference "." valuereference
AbsoluteReference ::= "@" Moduleldentifier "." ItemSpec

ItemSpec :=
typereference
| Htemld "." Componentld

Itemld := ItemSpec

Componentld := identifier | number | "*"

TypeAssignment ::= typereference "::=" Type

ValueAssignment == valuereference Type "::=" Value

XMLValueAssignment ::= valuereference ": :=" XMLTypedValue

XMLTypedValue ::=
"<" & NonParameterizedTypeName ">"
XMLValue
"</ & NonParameterizedTypeName ">"
| "<" & NonParameterizedTypeName "/>"

ValueSetTypeAssignment ::=
typereference Type ": :=" ValueSet

ValueSet ::= "{" ElementSetSpecs "}"
Type := BuiltinType | ReferencedType | ConstrainedType

BuiltinType :=
BitStringType
|  BooleanType
|  CharacterStringType
|  ChoiceType
| DateType
| DateTimeType



|  DurationType

| EmbeddedPDVType
| EnumeratedType
| ExternalType

|  InstanceOfType
| IntegerType

|  IRIType

| NullType

|  ObjectClassFieldType
|  ObjectldentifierType
|  OctetStringType
|  RealType

|  RelativelRIType

| RelativeOIDType
|  SequenceType

|  SequenceOfType
|  SetType

|  SetOfType

|  PrefixedType

|  TimeType

| TimeOfDayType

ReferencedType :=
DefinedType
| UsefulType
|  SelectionType
|  TypeFromObject
|  ValueSetFromObjects

NamedType := identifier Type
Value := BuiltinValue | ReferencedValue | ObjectClassFieldValue
XMLValue := XMLBuiltinValue | XMLObjectClassFieldValue

BuiltinValue ==
BitStringValue
| BooleanValue
|  CharacterStringValue
|  ChoiceValue
| EmbeddedPDVValue
|  EnumeratedValue
|  ExternalValue
| InstanceOfValue
| IntegerValue
|  IRIValue
| NullValue
|  ObjectldentifierValue
|  OctetStringValue
|  RealValue
|  RelativelRIValue
|  RelativeOIDValue
|  SequenceValue
| SequenceOfValue
|  SetValue
|  SetOfValue
|  PrefixedValue
|  TimeValue

XMLBuiltinValue :=

XMLBitStringValue

|  XMLBooleanValue

|  XMLCharacterStringValue

|  XMLChoiceValue

|  XMLEmbeddedPDVValue

|  XMLEnumeratedValue

|  XMLExternalValue

|  XMLinstanceOfValue



|  XMLintegerValue

| XMLIRIValue

|  XMLNullValue

|  XMLObjectldentifierValue
|  XMLOctetStringValue
|  XMLRealValue

|  XMLRelativelRIValue
|  XMLRelativeOIDValue
|  XMLSequenceValue

|  XMLSequenceOfValue
|  XMLSetValue

|  XMLSetOfValue

|  XMLPrefixedValue

|  XMLTimeValue
ReferencedValue ::= DefinedValue | ValueFromObject
NamedValue := identifier Value
XMLNamedValue == "<" & identifier
BooleanType := BOOLEAN

BooleanValue::= TRUE | FALSE

XMLBooleanValue := EmptyElementBoolean | TextBoolean

EmptyElementBoolean :=
"<" & "true" "/>"
| "<" & “false" "/>"

TextBoolean := extended-true | extended-false

IntegerType :=
INTEGER
| INTEGER "{" NamedNumberList "}"

NamedNumberList ::=
NamedNumber
| NamedNumberList "," NamedNumber

NamedNumber :=
identifier " (" SignedNumber ") "
| identifier " (" DefinedValue ")"

SignedNumber ::=
number
|  "-" number

IntegerValue := SignedNumber | identifier

XMLintegerValue :=
XMLSignedNumber
|  EmptyElementinteger
|  Textinteger

XMLSignedNumber ==
number

| """ & number
EmptyElementinteger == "<" & identifier "/>"

Textinteger ::= identifier

EnumeratedType ::= ENUMERATED "{" Enumerations "}"
Enumerations ::=
RootEnumeration
| RootEnumeration "" ".." ExceptionSpec
| RootEnumeration "" ".." ExceptionSpec

RootEnumeration := Enumeration

AdditionalEnumeration ::= Enumeration

">" XMLValue "</" & identifier ">"

AdditionalEnumeration



Enumeration :=
Enumerationltem
| Enumerationitem "," Enumeration

Enumerationltem := identifier | NamedNumber

EnumeratedValue := identifier

XMLEnumeratedValue := EmptyElementEnumerated | TextEnumerated
EmptyElementEnumerated := "<" & identifier "/>"

TextEnumerated := identifier

RealType := REAL

RealValue := NumericRealValue | SpecialRealValue

NumericRealValue :=
realnumber

|  "-" realnumber

| SequenceValue

SpecialRealValue := PLUS-INFINITY | MINUS-INFINITY | NOT-A-NUMBER
XMLRealValue := XMLNumericRealValue | XMLSpecialRealValue

XMLNumericRealValue ::=
realnumber
| "-" & realnumber

XMLSpecialRealValue ::= EmptyElementReal | TextReal

EmptyElementReal :=
"<" & PLUS-INFINITY "/>"
| "<" & MINUS-INFINITY "/>"
| "<" & NOT-A-NUMBER "/>"

TextReal =
"INF"
| "t & "INF"
| "NaN"

BitStringType ::=
BIT STRING
| BIT STRING "{" NamedBitList "}"

NamedBitList ::=
NamedBit
|  NamedBitList "," NamedBit

NamedBit ::=
identifier " (" number )"
| identifier " (" DefinedValue ")"

BitStringValue :=
bstring
|  hstring
| "{" IdentifierList "}"
| "¢
| CONTAINING Value
IdentifierList =
identifier
| IdentifierList "," identifier

XMLBitStringValue :=
XMLTypedValue
|  xmlbstring
|  XMLidentifierList

| empty



XMLldentifierList ::=
EmptyElementList
|  TextList

EmptyElementList ::=
"<" & identifier "/>"
| EmptyElementList "<" & identifier "/>"

TextList ==
identifier
|  TextList identifier

OctetStringType := OCTET STRING

OctetStringValue ==
bstring
|  hstring
| CONTAINING Value

XMLOctetStringValue :=
XMLTypedValue
|  xmlhstring

NullType == NULL
NullValue := NULL
XMLNullValue := empty

SequenceType :=
SEQUENCE "{" "}"
| SEQUENCE "{" ExtensionAndException OptionalExtensionMarker
| SEQUENCE "{" ComponentTypelists "}"

ExtensionAndException :=

| "..." ExceptionSpec

OptionalExtensionMarker ::=

| empty

ComponentTypelists ==
RootComponentTypelList
| RootComponentTypelList

ExtensionAndException
ExtensionAdditions
OptionalExtensionMarker
| RootComponentTypelList
ExtensionAndException
ExtensionAdditions
ExtensionEndMarker
RootComponentTypelList
|  ExtensionAndException
ExtensionAdditions
ExensionEndMarker

RootComponentTypelList
|  ExtensionAndException

ExtensionAdditions

OptionalExtensionMarker

RootComponentTypelist =
ComponentTypelist

ExtensionEndMarker = "" "..."



ExtensionAdditions :=
"" ExtensionAdditionList

| empty

ExtensionAdditionList :=
ExtensionAddition
| ExtensionAdditionList "," ExtensionAddition

ExtensionAddition :=
ComponentType
| ExtensionAdditionGroup

ExtensionAdditionGroup :=
"[[" VersionNumber ComponentTypelist "1]1"

VersionNumber :=

empty
| number

ComponentTypelist ::=
ComponentType
| ComponentTypelist "," ComponentType

ComponentType :=
NamedType
| NamedType OPTIONAL
| NamedType DEFAULT Value
| COMPONENTS OF Type

SequenceValue :=
"{" ComponentValuelList "}"
(R S
ComponentValuelList ==

NamedValue
| ComponentValuelList "," NamedValue

XMLSequenceValue :=
XMLComponentValuelist

| empty

XMLComponentValuelList ::=
XMLNamedValue
|  XMLComponentValuelList XMLNamedValue

SequenceOfType =
SEQUENCE OF Type
| SEQUENCE OF NamedType

SequenceOfValue :=
"{" ValuelList "}"
|  "{" NamedValueList "}"
| ||{|| ||}||

Valuelist ::=
Value
|  Valuelist "," Value

NamedValuelist :=
NamedValue
| NamedValuelist "," NamedValue

XMLSequenceOfValue :=
XMLValuelist
|  XMLDelimitedltemList

| empty

XMLValuelist ==
XMLValueOrEmpty
|  XMLValueOrEmpty XMLValuelList



XMLValueOrEmpty ==
XMLValue
|  "<" & NonParameterizedTypeName "/>"

XMLDelimitedItemList ::=
XMLDelimitedltem
|  XMLDelimitedltem XMLDelimitedltemlList

XMLDelimitedltem :=
"<" & NonParameterizedTypeName ">"
XMLValue
“</" & NonParameterizedTypeName ">"
|  "<" & identifier ">" XMLValue “ </" & identifier ">"

SetType :=
SET "{" "}"
| SET "{" ExtensionAndException OptionalExtensionMarker "}"
| SET "{* ComponentTypelists "}"

SetValue :=
"{" ComponentValuelList "}"
RS
XMLSetValue :=
XMLComponentValuelist
| empty
SetOfType ==
SET OF Type
| SET OF NamedType

SetOfValue :=
"{" ValueList "}"
| " NamedValuelList "}"
G

XMLSetOfValue ::=
XMLValuelist
|  XMLDelimitedltemList

|  empty
ChoiceType = CHOICE "{" AlternativeTypeLists "}"

AlternativeTypelists :=
RootAlternativeTypelList
| RootAlternativeTypelList

ExtensionAndException
ExtensionAdditionAlternatives
OptionalExtensionMarker

RootAlternativeTypeList := AlternativeTypelList
ExtensionAdditionAlternatives :=
"" ExtensionAdditionAlternativesList
|  empty
ExtensionAdditionAlternativesList :=

ExtensionAdditionAlternative
| ExtensionAdditionAlternativesList "," ExtensionAdditionAlternative

ExtensionAdditionAlternative :=
ExtensionAdditionAlternativesGroup
| NamedType

ExtensionAdditionAlternativesGroup == "[[" VersionNumber AlternativeTypeList "]11"

AlternativeTypelist ==
NamedType
|  AlternativeTypelist "," NamedType



ChoiceValue := identifier ":" Value
XMLChoiceValue := "<" & identifier ">" XMLValue "</" & identifier
SelectionType := identifier "<" Type

PrefixedType :=
TaggedType
|  EncodingPrefixedType

PrefixedValue ::= Value

XMLPrefixedValue ::= XMLValue

EncodingPrefixedType := EncodingPrefix Type

EncodingPrefix := "[" EncodingReference Encodinglnstruction "]

TaggedType :=
Tag Type
| Tag IMPLICIT Type
| Tag EXPLICIT Type

Tag == "[" EncodingReference Class ClassNumber "]"

EncodingReference :=
encodingreference

| empty

ClassNumber ::=
number
| DefinedValue

Class ==
UNIVERSAL
| APPLICATION
| PRIVATE

| empty
EncodingPrefixedType := EncodingPrefix Type
EncodingPrefix := "[" EncodingReference Encodinglnstruction "
ObjectldentifierType := OBJECT IDENTIFIER

ObjectldentifierValue ::=
"{" ObjldComponentsList "}"
|  "{" DefinedValue ObjldComponentsList "}"

ObjldComponentsList ::=
ObjldComponents
|  ObjldComponents ObjldComponentsList

ObjldComponents :=
NameForm
|  NumberForm
|  NameAndNumberForm
| DefinedValue

NameForm := identifier

NumberForm := number | DefinedValue

NameAndNumberForm := identifier " (" NumberForm ")"
XMLODbjectldentifierValue ::=

XMLODbjldComponentList
XMLODbjldComponentList ::=

XMLObjldComponent

|  XMLObjldComponent & "." & XMLObjldComponentList

XMLObjldComponent ::=

NameForm

nyn



|  XMLNumberForm
|  XMLNameAndNumberForm

XMLNumberForm := number

XMLNameAndNumberForm :=
identifier & " (" & XMLNumberForm & ")"

RelativeOIDType := RELATIVE-OID

RelativeOIDValue :=
"{" RelativeOIDComponentsList "}"

RelativeOIDComponentsList ::=
RelativeOIDComponents
| RelativeOIDComponents RelativeOIDComponentsList

RelativeOIDComponents ::=
NumberForm
| NameAndNumberForm
| DefinedValue

XMLRelativeOIDValue :=
XMLRelativeOIDComponentList

XMLRelativeOIDComponentlList ==
XMLRelativeOIDComponent
|  XMLRelativeOIDComponent & "." & XMLRelativeOIDComponentList

XMLRelativeOIDComponent ::=
XMLNumberForm
|  XMLNameAndNumberForm

IRIType == OID-IRI

IRIValue :=
""" FirstArcldentifier SubsequentArcldentifier """

FirstArcldentifier =
"/" Arcldentifier

SubsequentArcldentifier ::=
"/" Arcldentifier SubsequentArcldentifier

| empty

Arcldentifier =
integerUnicodeLabel
| non-integerUnicodelabel

XMLIRIValue := FirstArcldentifier SubsequentArcldentifier
RelativelRIType ::= RELATIVE-OID-IRI

RelativelRIValue = """ FirstRelativeArcldentifier SubsequentArcldentifier """
FirstRelativeArcldentifier := Arcldentifier

XMLRelativelRIValue ::= FirstRelativeArcldentifier SubsequentArcidentifier
EmbeddedPDVType := EMBEDDED PDV

EmbeddedPDVValue ::= SequenceValue

XMLEmbeddedPDVValue ::= XMLSequenceValue

ExternalType := EXTERNAL

ExternalValue := SequenceValue

XMLExternalValue ::= XMLSequenceValue

TimeType = TIME

TimeValue := tstring

XMLTimeValue := xmltstring



DateType := DATE
TimeOfDayType := TIME-OF-DAY
DateTimeType ::= DATE-TIME
DurationType := DURATION

CharacterStringType :=
RestrictedCharacterStringType
| UnrestrictedCharacterStringType

CharacterStringValue :=
RestrictedCharacterStringValue
| UnrestrictedCharacterStringValue

XMLCharacterStringValue ::=
XMLRestrictedCharacterStringValue
|  XMLUnrestrictedCharacterStringValue

RestrictedCharacterStringType ::=
BMPString
| GeneralString
| GraphicString
| IA5String
| ISO646String
| NumericString
| PrintableString
| TeletexString
| TélString
| UniversalString
| UTF8String
| VideotexString
| VisibleString
RestrictedCharacterStringValue ::=
cstring
|  CharacterStringList
|  Quadruple
|  Tuple

CharacterStringList == "{" CharSyms "}"

CharSyms ==
CharsDefn
| CharSyms "," CharsDefn

CharsDefn ==
cstring
|  Quadruple
|  Tuple
|  DefinedValue

Quadruple == "{" Group "" Plane ", Row " Cell "}"
Group = number

Plane == number

Row = number

Cell = number

Tuple == "{" TableColumn "," TableRow "}"

TableColumn := number

TableRow = number

XMLRestrictedCharacterStringValue ::= xmlcstring
UnrestrictedCharacterStringType ::= CHARACTER STRING

UnrestrictedCharacterStringValue := SequenceValue



XMLUnrestrictedCharacterStringValue

UsefulType := typereference

ConstrainedType :=

Type Constraint
TypeWithConstraint

TypeWithConstraint ::=

Constraint =

SET Constraint OF Type

SET SizeConstraint OF Type

SEQUENCE Constraint OF Type
SEQUENCE SizeConstraint OF Type

SET Constraint OF NamedType

SET SizeConstraint OF NamedType
SEQUENCE Constraint OF NamedType
SEQUENCE SizeConstraint OF NamedType

(" ConstraintSpec ExceptionSpec ")"

ConstraintSpec :=

SubtypeConstraint
GeneralConstraint

SubtypeConstraint == ElementSetSpecs

ElementSetSpecs :=

RootElementSetSpec
RootElementSetSpec "" "..."

RootElementSetSpec "* "..." " AdditionalElementSetSpec

~

RootElementSetSpec ::= ElementSetSpec

AdditionalElementSetSpec ::= ElementSetSpec

ElementSetSpec :=

Unions
ALL Exclusions

Unions :=
Intersections
| UElems UnionMark Intersections
UElems ::= Unions
Intersections ::=
IntersectionElements
| IElems IntersectionMark IntersectionElements
IElems := Intersections

IntersectionElements ::= Elements | Elems Exclusions

Elems :

= Elements

Exclusions ::= EXCEPT Elements

UnionMark == "|" | UNION

IntersectionMark == "+ | INTERSECTION

Elements

SubtypeElements
ObjectSetElements
"(" ElementSetSpec )"

SubtypeElements ::=

SingleValue
ContainedSubtype
ValueRange
PermittedAlphabet
SizeConstraint
TypeConstraint

= XMLSequenceValue



| InnerTypeConstraints
| PatternConstraint

| PropertySettings

|  DurationRange

|  TimePointRange

| RecurrenceRange

SingleValue := Value

ContainedSubtype := Includes Type

Includes ::= INCLUDES | empty

ValueRange := LowerEndpoint “.." UpperEndpoint

LowerEndValue | LowerEndValue "<

LowerEndpoint

UpperEndpoint == UpperEndValue | "<" UpperEndValue
LowerEndValue == Value | MIN
UpperEndValue := Value | MAX

SizeConstraint := SIZE Constraint
TypeConstraint := Type
PermittedAlphabet := FROM Constraint

InnerTypeConstraints ==
WITH COMPONENT SingleTypeConstraint
| WITH COMPONENTS MultipleTypeConstraints

SingleTypeConstraint:= Constraint

MultipleTypeConstraints ::=
FullSpecification

| PartialSpecification
FullSpecification == "{" TypeConstraints "}"
PartialSpecification == "{" "..." "" TypeConstraints "}"

TypeConstraints ::=
NamedConstraint
| NamedConstraint ", TypeConstraints

NamedConstraint ::= identifier ComponentConstraint
ComponentConstraint ::= ValueConstraint PresenceConstraint
ValueConstraint = Constraint | empty

PresenceConstraint := PRESENT | ABSENT | OPTIONAL | empty
PatternConstraint ::= PATTERN Value

PropertySettings ::= SETTINGS simplestring

PropertySettingsList ::=
PropertyAndSettingPair
| PropertySettingsList PropertyAndSettingPair

PropertyAndSettingPair ::= PropertyName "=" SettingName
PropertyName := psnhame

SettingName == psname

DurationRange := ValueRange

TimePointRange := ValueRange

RecurrenceRange := ValueRange



ExceptionSpec := Exceptionldentification | empty

Exceptionldentification ::=
SignedNumber

|  DefinedValue
| Type ":" Value

2.3.3.2. X.681

DefinedObjectClass :=
ExternalObjectClassReference
|  objectclassreference
| UsefulObjectClassReference

ExternalObjectClassReference ::= modulereference "." objectclassreference

UsefulObjectClassReference :=
TYPE-IDENTIFIER
|  ABSTRACT-SYNTAX

ObjectClassAssignment ::= objectclassreference ":=" ObjectClass

ObjectClass :=
DefinedObjectClass
|  ObjectClassDefn
|  ParameterizedObjectClass

ObjectClassDefn = cLASs "{" FieldSpec "" + "}" WithSyntaxSpec?

FieldSpec :=
TypeFieldSpec

|  FixedTypeValueFieldSpec

|  VariableTypeValueFieldSpec

| FixedTypeValueSetFieldSpec

|  VariableTypeValueSetFieldSpec
|  ObjectFieldSpec
|  ObjectSetFieldSpec

PrimitiveFieldName ::=
typefieldreference
| valuefieldreference
|  valuesetfieldreference
|  objectfieldreference
|  objectsetfieldreference

FieldName := PrimitiveFieldName "." +
TypeFieldSpec ::= typefieldreference TypeOptionalitySpec?
TypeOptionalitySpec = OPTIONAL | DEFAULT Type

FixedTypeValueFieldSpec ::=
valuefieldreference Type UNIQUE ? ValueOptionalitySpec ?

ValueOptionalitySpec := OPTIONAL | DEFAULT Value

VariableTypeValueFieldSpec := valuefieldreference FieldName ValueOptionalitySpec ?
FixedTypeValueSetFieldSpec := valuesetfieldreference Type ValueSetOptionalitySpec ?
ValueSetOptionalitySpec := OPTIONAL | DEFAULT ValueSet

VariableTypeValueSetFieldSpec ::=
valuesetfieldreference FieldName ValueSetOptionalitySpec ?

ObjectFieldSpec ::= objectfieldreference DefinedObjectClass ObjectOptionalitySpec ?

ObjectOptionalitySpec :=
OPTIONAL



| DEFAULT Object

ObjectSetFieldSpec ==
objectsetfieldreference DefinedObjectClass ObjectSetOptionalitySpec ?

ObjectSetOptionalitySpec :=
OPTIONAL
| DEFAULT ObjectSet

WithSyntaxSpec ::= WITH SYNTAX SyntaxList

SyntaxList == "{" TokenOrGroupSpec empty + "}"
TokenOrGroupSpec := RequiredToken | OptionalGroup
OptionalGroup := "[" TokenOrGroupSpec empty + "1"
RequiredToken == Literal | PrimitiveFieldName

Literal == word | ""

DefinedObject == ExternalObjectReference | objectreference

ExternalObjectReference ::= modulereference objectreference
ObjectAssignment := objectreference DefinedObjectClass “: :=" Object

Object ::= DefinedObject | ObjectDefn | ObjectFromObject | ParameterizedObject

2.3.3.3. X.682

GeneralConstraint := UserDefinedConstraint | TableConstraint | ContentsConstraint
UserDefinedConstraint = CONSTRAINED BY "{" UserDefinedConstraintParameter "" * "}"

UserDefinedConstraintParameter :=
Governor ":" Value

| Governor ":" Object

|  DefinedObjectSet

|

I

Type
DefinedObjectClass

TableConstraint ::= SimpleTableConstraint | ComponentRelationConstraint
SimpleTableConstraint ::= ObjectSet

ComponentRelationConstraint == "{" DefinedObjectSet “}" "{" AtNotation "" + "}"

AtNotation == "@" ComponentldList | "@." Level ComponentidList
Level == "." Level | empty
ComponentldList ::= identifier "." +

2.3.3.4. X.683

ParameterizedAssignment ::=
ParameterizedTypeAssignment
| ParameterizedValueAssignment
| ParameterizedValueSetTypeAssignment
|  ParameterizedObjectClassAssignment
| ParameterizedObjectAssignment
| ParameterizedObjectSetAssignment

ParameterizedTypeAssignment ::= typereference ParameterList ": :=" Type
ParameterizedValueAssignment := valuereference ParameterList Type ": :=" Value

ParameterizedValueSetTypeAssignment ::=
typereference ParameterList Type ": :=" ValueSet

ParameterizedObjectClassAssignment :=
objectclassreference ParameterList ": :=" ObjectClass



ParameterizedObjectAssignment :=

objectreference Parameterlist DefinedObjectClass ": :=" Object
ParameterizedObjectSetAssignment ::=

objectsetreference ParameterlList DefinedObjectClass ": :=" ObjectSet
ParameterList == "{" Parameter "," + "}"
Parameter ::= ParamGovernor ":" DummyReference | DummyReference

ParamGovernor = Governor | DummyGovernor
Governor := Type | DefinedObjectClass
DummyGovernor := DummyReference
DummyReference ::= Reference

ParameterizedReference ::=
Reference
| Reference "{" "}"

SimpleDefinedType == ExternalTypeReference | typereference
SimpleDefinedValue := ExternalValueReference | valuereference
ParameterizedType ::= SimpleDefinedType ActualParameterList
ParameterizedValue := SimpleDefinedValue ActualParameterList
ParameterizedValueSetType = SimpleDefinedType ActualParameterList
ParameterizedObjectClass ::= DefinedObjectClass ActualParameterList
ParameterizedObjectSet := DefinedObjectSet ActualParameterList
ParameterizedObject ::= DefinedObject ActualParameterList
ActualParameterList = "{" ActualParameter "," + "}"

ActualParameter ::= Type | Value | ValueSet | DefinedObjectClass | Object | ObjectSet
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3.6.1. NginX(Web Server)
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3.6.2. Gunicorn(WSGI Server)

54 Aoz ® =5 ANt dsatr] e AR 4T e AolEdol(gateway) S
< St= Az Zedd 1 v 9deE sk 7ol WSGI(Web Server Gateway Interface)
Server ©]t}. Gunicorne AW <} pythonS 53] T+ AZEH ot}

3.6.3. Python Django(WSGI Application)

Python Django™ python®. & ®FrEolzl B8 9Z A (open source) 9 ofZg Aol ZHdY
(web application framework)elth, F 1 W27 IAJo]EE /MId ¢ JEE B FAAQAR o]F
2 Y el Aolvt. wEtH o8 ¥ A|AFe Python Django 8 Zeld9=aE ol&3te] 2
o Zg Aol ot}

3.6.4. RDBMS (MySQL)
BAY doleo] 22 welsh 2oz Hol (AW BAZ A, A, A, AAE A
AFe wo mEEd ool
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3.8.2. &7 =4 (Physical Model) 2 A
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3.8.3. Hlol& 3¢
O A8 1% B Bl &

3.8.3.1. User

AREARe] AR F 71 ARl i WES AFshs HelEolth

(¥.9) User HlO|=

HOI=H = _
i Go | H0/Z 82 | Bom |dolsse | Bosm o [ess|
id int primary key 0 M
password varchar(128) MEFEE= M
last_login datetime(f) OFX| 9 =213 A7t
is_superuser tinyint{1) ZE|X: HE N
N username varchar(150) AMEXHID 0 M
(User) MEBRZIZ BE first name  varchar(150)  AHERE 0|2 N
last_name varchar(150)  AM-E7F & N
email varchar(254)  AFE%; email M
is_staff tinyint(1) TER HE N
is_active tinyint(1) AMETE2EE HE N
date_joined  datetime(6) ARERE 7HE B M
3.8.3.2. UserDetail
AbgALe]l AH T H7F AR Y W&s A sk HolEolth
(E.10) User Detail HIO|E
Hol2x = o =
(ORM EE%?%) HolE = | 2249 | Gl0[HEME dodd ZIEA AL
id int primary key 0 N
cellphone |longtext MNEXN ZOES HE M
common_user_profile | oo o) He address  |longtext MER FA N
(UserProfile} sex_code |varchar(1) AEXREE M
birth_date |datetime(6) MEREEEE
user id  |int UserH| 0| = id2] foreign key o N

3.8.3.3. Group

ALEAE EA EAo] wel TR EHo g A8t 18 e AEE AFEE go|Eolt)
(EZ.11) Group HlOIZ
oS [ Hol2 85 | B | dlolsery | Bean | o i
(ORM 22T = — -
auth_group Q= me  |d int primary key o N
{Group) = name  |varchar(150) |JE 0| o M




3.8.3.4. UserGroup

AREATY &St el Uid JRE AAFste "ol E ol
(E.12) User Group HIOIE

glo 22 = o z
HoOZ < |22 | ol EHER doa ZIELA ) NULL
id int primary key 0 N
auth_user_groups  ,or —= = & : -
. 115eT 2R 12 He =
(UserGroup) = EZE |user id |int UserH| 0] £ id9] foreign key 0 N
group_id |int GroupH| 0| £ id2| foreign key o) N

O 37k &4 Hol&

3.8.3.5. Permission

AgAL ALEAE S8 TF E A AU A

g0 Eol ).

(3.13) Permission E|0|=
OIS ooz mw| zem | dolgle oy ore s | L
(ORM ST
id int primary key 0 M
auth_permissions S73 §y  |[name varchar(255)  |permission 0| & o N
(Permission) content type id [int ContentTypeH| 0| = id2] foreign key 0 M
codename varchar(100)  |permission code 0 N
3.8.3.6. UserPermission
574 AbeAfe] U@ Aug Agas dololt
(3.14) User Permission HIO|=
B0 =5
(ORM SEIE ) Holg 25 28 | diolHers Zodd 21 Sl
auth_user_user_permissions = L primary key = N
_(Uss;Pern:izsion} MERE SR BE |user id int UserEl| 0| 5 id2] foreign key 0 N
permission_id _[int PermissionH| 0] £ id2] foreign key 0 N
3.8.3.7. GroupPermission
54 OF9 A3 ARE AFse Hol&olth
(E.15) Group Permission E|0|=
e dolg 8= | ZS® | ololEc wesy olet s | L
(DRM SEEH ) == = ==
e id int primary key 0 N
h = o271 y ; . -
3“((3.%3:;?[’;?:;55”5 AEZ A7 BE |graup id int GroupH| 01 £ id2| foreign key 0 N
permission_id _|int PermissionE] 015 id2| foreign key 0 N




3.8.3.8. ContentType

Ag dAo] ok 71 A RE(HolE)dd g JHE A st HolEolt).
(i%.16) Content Type HlO|&E
Eloj=2 Holg 2= 29 | clolEEre | 2Ede |asa | L
(ORM HEH)
django_content_type d it primaey ey 2 =
| (goﬁtemTypTe}}p ot 282 e EHE B2 & |app label |varchar(100)  |TFIE 0|2 0 N
model varchar{100) |22 0|§ o N
O FA=H AAA= B4 Hol&
3.8.3.9. Category
FAZO} Awze BF ARE A ol Lol
(E.17) Category HlOIE
HOISS. | Holz s | 223 |dosey | 2ess | asa| L
LORM ISR
id int primary key 0 M
common_category 4 name varchar(50) £5 0& 0 N
= Category &
(Category} i description |varchar{128) |25 W&
parent_id |int Eooig 0 M
3.8.3.10. Notice
TA = 7| ARE AAst= HolEo|th
(#.18) Notice HIO|E
HOISE o2 22| 223 | ol gy Q1B | L
(ORM D2
id int primary key o) N
subject varchar(512} |EXZ2 AS o N
content logntext =HE UE N
common_notice Zx2 gu type code |varchar(2) SX= B 2C N
{Notice) " create_date |datetime(B)  |SFIZ #H Al7H N
modify_date |datetime(6) SHE =E M
category _id |int CategoryE 0| £ id2] foreign key o N
user id int UserE| 0l £ id2| foreign key 0 N
3.8.3.11. NoticeDetail
FAZE 2ok AnE Agehe ol olth
(3%.19) NoticeDetail HlO|&E
e Holg 85 | 2S® | Glojeiet Zoug =TT
(ORM SIEIEH )
id int primary key 0 N
corron. Biiker i detail_key |varchar(256) |27 HE key N
(NoticeDetail) A E B7 BE |detail value |varchar(512)  |£7F BE value N
attach file |varchar(100) |EE ot
notice id int UserH| 0= id2| foreign key 0 N




ARk AAZ S 7] ARE AFsts HolEolt
(¥.20) Post ElO|E
Hoi=2 . | sol Zeg | HolEE == IEESNTI
[ORM QM)
i int primary key 0 N
name varchar(812)  |AHAMZ2 BF 0 N
subject varchar{f12)  |HAZ WS 0 M
content logritext HAMNZ Y& N
S type code  |varchar(2) HAlZ EIE BE N
(F'ost_}p HAZ BE  |state code |varchar(?) HAIZ HA| 2E] N
create date |datetime(6) HAlZ &4 AlZE M
modify_date |datetime(6} HAIZ =3 AlIZE
category id |int CategoryH| 2| £ id2| foreign key 0 N
parent_id int £33 H A2 id2| foreign key 0 N
user id int UserE| 0| £ id2| foreign key 0 N
3.8.3.13. PostDetail
ARk AA =] H7 ARE A st EHolEolt
(¥.21) Post Detail E|Ol2
Hol =2 = o =
CORM EEGCIDEQH) HOlE EX 2ol | ol eErY gdood SIS NULL
id int primary key 0 M
et detail_key |[varchar(256) |E7F HE key N
com;r;'c;n&gﬁaﬂ}e A AN e EE detail_value |varchar(512) |£7F HE value M
attach_file |varchar(100) |E& o2
post_id int PostE| 0| £ id2| foreign key 0 M
3.8.3.14. Comment
ARk AA=E] Has ARE AAsts HolEolt
(¥.22) Common EfO|Z
OIS, |Hog 22| 2oy | dolgery Louy ole | ML
(ORM TGICHY
id int primary key Q M
content varchar(512) |52 WS N
common_comment o mm  |Create date |datetime(f) SE g 24 N
(Comment) modify_date |datetime(6) HE 3 24
post_id int PostH 0| £ id2] foreign key 0 M
user_id int UserH| 0| & id2l foreign key o M




O Metadata &4 Hlo]&

3.8.3.15. Metadata
Metadata®] 7|3 HABES A A3 H o] Eo|t},
(F.23) Metadata HiOl=

B0 = o o5
ey | doiE 8= | g=w (dolge Eeuy QG| NULL
= o
id int primary key 0 N
type_code varchar(2} metadata EFY S & N
std_name varchar(128) |EF0|E O N
WL W std_subject |varchar(512) |EEHE 0 N
(Metadata) CIEMHIOIE 712 B2 |std content |varchar(2048) |EFUE M
is_active tinyint(1) =5 & N
register date |datetime(6)  [SE LAl N
json json metadata £ H| payloadijson)
user id int UserH| 0| £ id2)| foreign key 0 N
3.8.3.16. MetadataDetail
Metadata®] H7} ARE %t gHolEo|t}
(E.24) MetadataDetail HIO|S
id int primary key 0 N
; detail_key |varchar(256) |87} EE key N
mem?;;;?;t:g:::i}dEtall CIEtHIOIE 27F B2 |detail value |varchar(512) |57+ = valus
attach_file  |varchar(100) |EE oy
metadata_id |int MetadataH 0| £ id2| foreign key o N
3.8.3.17. MetadataRequest
Metadata #2] &4 (s B 5) BRE Adst= HolEolth
(i.25) MetadataRequest HIO|=
Hio| =3 = = o= ol o= A O S| Gl A
it Holg 25 oo | golgEry Zcpuy orat A | UL
=
id int primary key 0 N
type_code varchar(2) L EHY IC N
metadata_metadata_request HEToE 28 My result code varchar(2) e Eit3C N
(MetadataRequest) result description |varchar(2048) |M2| B3t 4 & M
metadata id int MetadataH| C| & id2| foreign key 0 N
user _id int UserH| 0| id2| foreign key 0 N
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11.2. S/W 9 3743

11.2.1. HErdoly #AZAIAHY &4 7

O wleplole) BelAzde Azdel 9 4 Bl FRAE T8 Coud(Z95)
o] VM(Virtual Maching) @7olA] 47 2 £d5s ol et =436 o) 1
SETRIEY

222 E 9| yMm(Virtual Machine)
— N CEREEE ( RS
/ Port 80 “port e |EtCIO1Ef DB
Nﬂ'&_"':‘ioxl F_N\_\£3 H\S‘l@ )ur Web server \)

N— s

A

v

-~ = ﬂ“\‘ N /'
/" WSG| server 'x pOF; ) ( rRDBMS )
g

\_ (python=%) \ 330 X
N ——
\ 4 LS /

(22 101) mefdlolel HalAlAHo| 2o &2

To To

O 233 o] vigtholy A =Hle] Wil ARSARe] 1B2ReA 2AS Aeshe
Web servere} HIEFHIO]EIQ] business logice A 2dh= python &, vpA9 o R FEgs
&5 A3 WSGI(Web Server Gateway Interface) server’} &4+t

O =3 detelole] AAE Astr] 913 mefvlolE] DB7E EAlskH o]o] gk S/WE
RDBMS(Relational Database Management System)”} AH8-%T.
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11.2.2. WEldolg] #IAAH S =3& §/W BEE 732

O okl 18e vigktols BeAzw =4 5/W BE P2 e w8 19
ot}
http(80) _ — — Filesystem —==;
Web Browser hefpeiias) NginX ° = ‘ html,css,jpg,js files ‘
(Web server) location /static |W‘
K p;thon
=X 1mbQl | location / bl Al
Y
Guni thon dj
unicorn call python vJanvgo
(WSGI server) : (WSGI application)
wsgi.py
http => unix:/tmp/gunicorn.sock o ORM
mapping janfﬁg Z L2 directsQL =&
[ DBMS
‘- (MysQL)
O EFG| O Ef 22| Al 2Bl (Web)

(28 .102) HIEIHOlE R2|AIAE LHFF =

O AMHAF B2 SAZRE Y http(Z-2 https) 845 M E|3t= Web Server24] NginX7}
AHEE I glom o]k ARRALY] 23S At Y 8 S vigtloly #d e
A4 ¥ AHEste= python web-framework(django)7t AH&-E™, Web Server$?} python
web-framework(django) & & AAsh= ¢ AlolEdC] AW EA4 Gunicorn AH7} AR
Ha Ak

O vedelg Y A%, F=, A Sl AH&E= business logicol tigH Z =& B python
oz AAdEo] glom, WEHCIHE DBMSH A%, F=38k7] #1814 python djangod]
ORM(Object-Relational Model) UE|#H o] 225 A3t AA| dlolE & AR W F=3H
Hr.
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11.2.3. dgttloly #AZAIART HA§ A9de dF 7%
HE HuopdelE Soll HEHOIHE F&2 5h7] flol AFESALZF HIEIHO[E] ZH2|A|
280 =5 H F&2 22 MEE ZF, HEHo/H HEALEE siY 222

FE ABADE MEet #F EM(input)2F 2 AKX input parameter) 12|11 2HA
MH™ nt(configuration) S command line Z2MA &8 st AEZ o=z 2
Mot & ollet AEZZ 0|50 sub process HAloz Mg AHulls|E SE6ict.
http /~ N osaL / o
- i 0| Ef | O] E e KOs 1\
Heate = 2| A|AH = asorst | ||
(Web) \ R \ /
\ "
P A S
sub process
Ay
o EFClOlH
=&
Hiel
- Y =
" 8 Zoga
Y ES
=] =

(2.103) HEfHlole] alAlAT M8 Hude| ¢S 7=

ol mfetH|olE z|AARE2 ME HAutdjol|H MEste 3 QAR (Y b,
3t MM e Ze)ES command line parameter ME Aoz MEtst | O|F
Mg Aoy Z2MaAs IHIEPHIOIE{ FE2 2t2et 49 Y HEHOoIHES
STDOUTES &dlf = CIO|E{ &2 HMEH 0I5 ZE|A|ARA MESCt oA =&
= oo EPHIOIHE% IEHHIOIE{ EE|AAEOM SOL T2 A S S3HAl RDBMSS| o

EtCl|OlEf DBoll X &HECt.
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11.3. S/W AX

11.3.1. deld5 HX Z4A (prerequisite)

O vigkElolE] BelA28e 54 05(&dAAd) B4H0] A 2 LAdHES A A~
o] oA Azdlel £ 4 el BgAe TEeld c1oud<:;i %

A

H

<
=
D,
§
2.
]
N
rit
ot
>
i
e
Mo
of
i
)
-
2
‘ X
o [O il
fri
F s
<)
N
8
2
@

O Python
M EIH| Ol ZZ[A|AEIZ2 python2 2 MAt=El T2 O[22 python Al =td A
x| 7} H=Ho|ct,

O Conda

PythonS @8t 7tatatd oz A[AHN| MX[Z 0 U= python HE = HEZ Cl
o o2 ™ pythons Mx| ¥ 7S = Ut ek Mufel &4 M A48 M
Hel &4 M E SYsH /A = Y222 Jfent cjefdo| #ct.

O Python Django

Python Django= python2Z ZFH=O{ &l MVC(Model-View-Controller) Z|EFe| | =z
2l 3 (Web framework) Olo4 djangodiiM= &2 7HE S MTV(Mode!l - Template -
View)2t1 F2ct. MVC IHE 2 HIO|E{(model), AFEX} SIE{HO[A(view), CIOIEf X
2l 2&|(controller)E =l sttel A7t CE A0 ¢S FX| LFEE A
Ast= ghAlolct,

O ORM

Object-relational mapping(Z4& 2tA ofE)e| 2XIZ HO|E{H|o[AL
x| =tstod, ZF DBMSoll CHal A1 CRUD(Create,Read,Update,Delete) 6= s&= HZ7|
HOE ALBE 5 UCH

O MySQL

19950 WEE = AA RDBMSZA ZAIE HIO|E{H|0|A S ME[SI= AlAEHISZ
HolE A (ZYH) Helz2 A &), Ao, AXME g siFes &2l AZEQofo]
Ch. MySQL 5.7.85Ef DBMS At&l2| JSON CIlO|E{ & X|-5t0 EHY & (Semi-structured)
HiolE{E E|o|Edl M&e £ UA = UCt.

O NginX(Web Server)

NginX= BEAH 2ZEQZE, 720 =2 852 7IXZ2 Uct M= Lt
Moz olg| 2hE0Z himl b (M o) S cheel ™ESXoAl SAlof MujAagt
T UEE HAEHN UCH.

QO Gunicorn(WSGI Server)

S o2 & ZEE Mt S5 el ME Sdle 5+ U= 2ol ES

F

O|(gateway) d&t2 st= o7& 7F 2 et I ci2] dsts st= Z0| WSGI(Web
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Server Gateway Interface) ServerO|C}. Gunicorne HMHL} pythong =3l FT=
AT EQofo|Ct.

11.3.2. Ubuntu ZF 71X DA

O Ubuntu 16 servero] 85402 Hx|wojol & 974 okelsh 2o 43 Al root 7
sol Wasih

sudo apt update
sudo apt—get update

sudo apt—get install wget python-dev python3-venv libmysqlclient-dev gcc -y

11.3.3. Conda AA|

# python 7F3387 conda A%

mkdir -p ~/miniconda3

wget https://repo.anaconda.com/miniconda/Miniconda3-latest-Linux—x86_64.sh -0
~/miniconda3/miniconda.sh

bash ~/miniconda3/miniconda.sh -b —u —-p ~/miniconda3
~/miniconda3/bin/conda init bash

~/miniconda3/bin/conda init zsh

# python 3.8 7}g8h7 A
source ~/.bashrc && ~/miniconda3/bin/conda create -y -n python38 python=3.8
cd ~ && source ~/miniconda3/etc/profile.d/conda.sh && conda activate python38

11.3.4. MySQL 2]

O vigtdelg] #AT|A o] A-E-8h= RDBMS= MySQLOIH ofefle} o] AX = ok
TAAQ A B HAL o] A9 AW HAE de WAE MySQL 34
ato] Ax] 9 A3 (https:/ /dev.mysql.com/doc/)

1>
SURT.

x

it
21_1{

=

sudo apt-get install mysqgl-server # mysql server 24X

sudo service mysql start # mysql server 23}

11.3.5. NginX AX]
# NginX A X]. root #dlo] I Q

sudo apt—get update

sudo apt—-get install nginx

# firewall 24

sudo ufw app list # Output ©] Nginx HTTP/HTTPS &<l
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Output

Available applications:
Nginx Full
Nginx HTTP
Nginx HTTPS
OpenSSH

# firewall port 57} % &<l
sudo ufw allow 'Nginx Full'
sudo ufw status

Output

Status: active

To Action From
Nginx Full ALLOW Anywhere
Nginx Full (v6) ALLOW Anywhere (v6)

11.3.6. dgtdlolg #IAAE HX

O weholE] BelAzEe M3 2TYE(nstallsh) FEE AFH ] 1—5— AZEE USB
Mmelol A el PCE BAEY o] Fehetel VM AWMl scp WIS AHEEH
upload & & ZT$=0] VM AMAA i 239ES st UﬂE‘rtﬂOl EREE PPN
He 4A8 5 9ot

C:WUsersWGITSN>scp install.sh gitsn@175.106.97.18:/home/gitsn # gitsn AF&A2] home
O EgR 2=
Jinstall.sh # A% 23 HE 23 /home/gitsn/django/itskel] WEIHo|E T A|~Ho] Hx| =

11.3.7. python H7]1A] A X

O wetdoly dE| A 28o] i3

o2 AgalE python HANASL AA sk FHoln
gelolE #elAzE A4 F ad o

dEg]of| EA)S= requirements.txt TPl 3T I
ol el HAE o

7R B2o] ZAE ofz) Weol
7

cd ~/django/itsk # WEHO|E FE|A]~E H=x

_4

A2

pip install —r requirements.txt # WEFH o] E #AgjA] AElo] ALl python 3 7]#] A H
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11.4. S/W 24 9 +&

11.4.1. veteloly #A 2T &7 273
O wetdlolel AjA2Hlo] ojF A2®ld dAgste] g2 o sid 2F Al=g o
ARE AAT Hart ok sl HLd2 BHHGE o]fE Hj71A HjES= HE 1l
(env HA)= HA B HAs|oF s F=2 HolHE AX, FE ARH=
Database(RDBMS) < 2 2= AR} ALgat QZo] AHREE Email H& 9 A A
5 A "ok dAo] 2o a7 FEo yEe ofgf WEs st 2A
gt

cd django/itsk
vi .env # U EHo]E ] A]=Elo] A}

oo
_0|L
rir
to
-z
>,
[>
juiit}
il
ol
o
T
o
e

# old] W& env Lo Y&
DB_NAME=[DBo]& ] # Database °|&
DB_USER=[DBA}-&-#}¢] & ] # Database AH&-AF #1743
DB_HOST=localhost
DB_PASSWORD=[DBA}&-#}9t3 ] # Database A&} ¢35
EMAIL_HOST=[EMAILZ2E] # Email(SMTP) server £2E 4 & ip
EMAIL_PORT=[EMAILZE] # Email(SMTP) server &E port
EMAIL_USER=[EMAILA}&-#}o] & ] # AF&-AF Email A7
EMAIL_PASSWORD=[EMAILAI 8219} % ] # AF8-A Email 4%
EMAIL_NAME=[EMAILZAIAFE- A 4] # 92l AFR2}F email F

11.4.2. NginX 874 23 9 7% AJHE

O AH&AZLE dEtE ol B 2"l A4 51 54 23 sk 45 ey a2
2 W-8o] WakA b= 84 htmle] 739 NginX 4A™7F AREARA 23 s d+d
< Adgsta 1 9 Wgo] Wele §3 23HEE AHAVE 84s= 7% Gunicorn
Server’} 3|3 python 2AHES A3 & 3T A5 ALEA A dLel= 725 71
A3 ok wEbA o]Hd W8-S NginX 4AH o] 24 s wigsl F= 2gde] 22
St

cd /etc/nginx/sites—enabled # NginX 7 474 tjgEg]

o

sudo vi metamgt # WEH o) A A8 A4 AA A, root A3ko] F o

server_tokens off;

server {

listen 80 default_server;
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return 444;
}
server {
server_name .metadatamgt.com;
listen 80;
return 307 https://$host$request_uri;
¥
server 1
listen 443 ssl;
index index.html index.htm;
client_max_body_size 500m;
ssl_certificate /etc/nginx/sites—available/server.crt;
ssl_certificate_key /etc/nginx/sites—available/server.key;
ssl_protocols TLSvl TLSv1.2;
ssl_prefer_server_ciphers on;
access_log /var/log/nginx/its_ssl_access.log;
error_log /var/log/nginx/its_ssl_error.log;
location = /favicon.ico { access_log off; log_not_found off; }
location /static { # WEtdloly A ~Ele] H2 gdFo] EAsteE F=
alias /home/gitsn/django/its/static;
}
location /media { # "Eldlo]E #E]A|2~ElS] media FAEC] EASE A=
alias /home/gitsn/django/its/media;
}
location / { # Gunicorn Server$}2] socket 9124 A4
include proxy_params;

proxy_pass http://unix:/tmp/gunicorn.sock;

# NginX A] 2}

sudo systemctl start nginx
# NginX XA

sudo systemct]l stop nginx
# NginX A A] 2F

sudo systemctl restart nginx
# NginX 7444 reloading

sudo systemctl reload nginx

11.4.3. Gunicorn 373 A4 9 I% AJHE

O A Aw3t mlel o] wgte|oly] #efA| 282 python 22 2Hdd Al 2Elon <jHz}
Aol A http 80| E01& 79 ©]E python &2 24 wetdold AA2=HH A
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3l = gateway H&o] Q3 H olH3 H&ES = S/W7F Gunicorn (WSGI Server)
°|t}. Gunicorn2 FAl &0k S22 ol#fje} Zo] Ubuntu system servicedl A% 2
sEote] ARgst WA A" weEole #EA2EHe A fA T AW &
a7t Aok

vi /etc/systemd/system/gunicorn.service

# olel+= gunicorn AH]A Ax 2 A 9t

[Unit]
Description=gunicorn daemon

After=network.target

[Service]
User=gitsn # gunicorn =2} AF&2} AA
Group=gitsn
WorkingDirectory=/home/gitsn/django/its # wE}d|o]E A28 A=
EnvironmentFile=/home/gitsn/django/its/its.env
ExecStart=/home/gitsn/miniconda3/envs/python38/bin/gunicorn W
-—workers 4 W
-—reload W
—-—access—logfile /var/log/gunicorn/access.log W
—-—error—logfile /var/log/gunicorn/error.log W
—-bind unix:/tmp/gunicorn.sock W # NginX $1Z2 socket 2A

its.wsgi:application

[Install]
WantedBy=multi-user.target

# gunicorn,service F4E FH3 T Hl=A] 2g)

systemctl daemon-reload

# gunicorn AH|]2x A]Z}
systemctl start gunicorn
# gunicorn A H| 2 A XA
systemctl stop gunicorn
# gunicorn AH]2 A A=}t

systemctl restart gunicorn
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11.4.4. WEetdlole FAIAE Y] FAR AR A

O wietdoly dejr2He] dx] 8 Ao
ol ga=H et oy HAaRE §) OlEMl |25 Bl AT °lE}

O viEtelole BelAzso] AL AAH olF Azdlel DA ARE e = & 9
ul olele} 20] command-line W4 e E5 HF AHL %7}—3 = % 9ok aw 1
o)% 8 QEjFHo| 2~ B4 AP Aol thF Fs oulY 5 slEk AHE WA

ol

N

conda acitvate python38 # python v3.8 ®de 714 37 23y
cd ~/django/itsk # vEtH oY A28 HAX] FRZ o]F

# vErdlolE welAsue) weld AY 5% 4

python manage.py createsuperuser —settings its.settings—prod

A}-8-2F ©]Z (leave blank to use 'gitsn'): [AA] # A AA I
olld T4 [o]Wd] # #HE A oW Y

Password: [¢¥&] # #22} ¢35 oH

Password (again): [¢3 1# #4214 43 ALY

Superuser created successfully.

11.4.5. dgldlolg #IALHS 75 ATHE

O vletelole] HelA2se Gunicom AME Fa) F557] @ Gunicomn AH|2e] A
2, A7 ~3YES Fa EolE BelAsEe A%, AR 5 AT = of#el
o] gunicom AHlz AZ/BA /AN a5e Fa) wEElole Belswe] AzA

A /AN & »l

# gunicorn AH]Z2 A F

systemctl start gunicorn

# gunicorn AH] 2 A X

systemctl stop gunicorn

# gunicorn AH]2~ A A2}

systemctl restart gunicorn
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