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SIMPLE POKEMON CARD DATA MODEL

module pokemon {

yang-version 1.1;

namespace "https://www.plido.net/pokemons";
prefix pokemons;

identity move-base-type {
description "Identify pokemon attacks ";

}

identity move-absorb {
base move-base-type;

}

identity move-amnesia {
base move-base-type;

}

typedef move-type {
type identityref {

base move-base-type;
}

}
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container card {

leaf name {
type string {

length "1..10";
}
mandatory true;

}
leaf hit-point {

type uint32;
mandatory true;

}
list moves {

key move;
leaf move {

type move-type;
}
leaf power {

must "derived-from-or-self(../move, 'move-amnesia')"{
error-message "Power is for Amnesia";

} 
type uint8;

}
leaf accuracy {

type uint8;
}
leaf power-point {

type uint8;
}

}
}
}



module pokemon {

yang-version 1.1;

namespace "https://www.plido.net/pokemons";
prefix pokemons;

identity move-base-type {
description "Identify pokemon attacks ";

}

identity move-absorb {
base move-base-type;

}

identity move-amnesia {
base move-base-type;

}

typedef move-type {
type identityref {

base move-base-type;
}

}

container card {
leaf name {

type string {
length "1..10";

}
mandatory true;

}
leaf hit-point {

type uint32;
mandatory true;

}
list moves {

key move;
leaf move {

type move-type;
}
leaf power {

must "derived-from-or-self(../move, 'move-amnesia')"{
error-message " Power is for Amnesia move only.";

} 
type uint8;

}
leaf accuracy {

type uint8;
}
leaf power-point {

type uint8;
}

}
}
}

SIMPLE POKEMON CARD DATA MODEL
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Definition of the namespace for the 
module to be unique



module pokemon {

yang-version 1.1;

namespace "https://www.plido.net/pokemons";
prefix pokemons;

identity move-base-type {
description "Identify pokemon attacks ";

}

identity move-absorb {
base move-base-type;

}

identity move-amnesia {
base move-base-type;

}

typedef move-type {
type identityref {

base move-base-type;
}

}

container card {
leaf name {

type string {
length "1..10";

}
mandatory true;

}
leaf hit-point {

type uint32;
mandatory true;

}
list moves {

key move;
leaf move {

type move-type;
}
leaf power {

must "derived-from-or-self(../move, 'move-amnesia')"{
error-message " Power is for Amnesia move only.";

} 
type uint8;

}
leaf accuracy {

type uint8;
}
leaf power-point {

type uint8;
}

}
}
}

SIMPLE POKEMON CARD DATA MODEL

26/09/2022

5
Structure name

Leaf = elements
Typed 



container card {
leaf name {

type string {
length "1..10";

}
mandatory true;

}
leaf hit-point {

type uint32;
mandatory true;

}
list moves {

key move;
leaf move {

type move-type;
}
leaf power {

must "derived-from-or-self(../move, 'move-amnesia')"{
error-message " Power is for Amnesia move only.";

} 
type uint8;

}
leaf accuracy {

type uint8;
}
leaf power-point {

type uint8;
}

}
}
}

module pokemon {

yang-version 1.1;

namespace "https://www.plido.net/pokemons";
prefix pokemons;

identity move-base-type {
description "Identify pokemon attacks ";

}

identity move-absorb {
base move-base-type;

}

identity move-amnesia {
base move-base-type;

}

typedef move-type {
type identityref {

base move-base-type;
}

}

SIMPLE POKEMON CARD DATA MODEL
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List = several elements repeated

Need a key to identify each instance



module pokemon {

yang-version 1.1;

namespace "https://www.plido.net/pokemons";
prefix pokemons;

identity move-base-type {
description "Identify pokemon attacks ";

}

identity move-absorb {
base move-base-type;

}

identity move-amnesia {
base move-base-type;

}

typedef move-type {
type identityref {

base move-base-type;
}

}

container card {
leaf name {

type string {
length "1..10";

}
mandatory true;

}
leaf hit-point {

type uint32;
mandatory true;

}
list moves {

key move;
leaf move {

type move-type;
}
leaf power {

must "derived-from-or-self(../move, 'move-amnesia')"{
error-message " Power is for Amnesia move only.";

} 
type uint8;

}
leaf accuracy {

type uint8;
}
leaf power-point {

type uint8;
}

}
}
}

SIMPLE POKEMON CARD DATA MODEL
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Types can be defined

Here deriving from YANG identity

Since identities are unique, they can 
be augmented.



module pokemon {

yang-version 1.1;

namespace "https://www.plido.net/pokemons";
prefix pokemons;

identity move-base-type {
description "Identify pokemon attacks ";

}

identity move-absorb {
base move-base-type;

}

identity move-amnesia {
base move-base-type;

}

typedef move-type {
type identityref {

base move-base-type;
}

}

container card {
leaf name {

type string {
length "1..10";

}
mandatory true;

}
leaf hit-point {

type uint32;
mandatory true;

}
list moves {

key move;
leaf move {

type move-type;
}
leaf power {

must "derived-from-or-self(../move, 'move-amnesia')"{
error-message " Power is for Amnesia move only.";

} 
type uint8;

}
leaf accuracy {

type uint8;
}
leaf power-point {

type uint8;
}

}
}
}

SIMPLE POKEMON CARD DATA MODEL

26/09/2022

8

Relation between leaves can be defined



PYANG IS YOUR FRIEND / IDENTIFIERS

>pyang -f identifiers pokemon.yang
nodes:
accuracy
card
hit-point
move
moves
name
power
power-point
typedefs:
move-type
identities:
move-absorb
move-amnesia
move-base-type
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PYANG IS YOUR FRIEND / IDENTIFIERS 

>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12
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PYANG IS YOUR FRIEND / IDENTIFIERS 

>pyang -f tree pokemon.yang
module: pokemon
  +--rw card
     +--rw name         string
     +--rw hit-point    uint32
     +--rw moves* [move]
        +--rw move           move-type
        +--rw power?         uint8
        +--rw accuracy?      uint8
        +--rw power-point?   uint8
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PYANG IS YOUR FRIEND / XML SKELETON

> pyang -f sample-xml-skeleton pokemon.yang
<?xml version='1.0' encoding='UTF-8'?>
<data xmlns="urn:ietf:params:xml:ns:netconf:base:1.0">
  <card xmlns="https://www.plido.net/pokemons">
    <name/>
    <hit-point/>
    <moves>
      <move/>
      <power/>
      <accuracy/>
      <power-point/>
    </moves>
  </card>
</data>

12



YANGLINT IS ANOTHER FRIEND. 13

<?xml version='1.0' encoding='UTF-8'?>
<card xmlns="https://www.plido.net/pokemons">
<name>Pikachu</name>
<moves>
<move>move-absorb</move>
<power>10</power>
<accuracy>10</accuracy>
<power-point>100</power-point>

</moves>
<moves>
<move>move-amnesia</move>
<power>110</power>
<accuracy>10</accuracy>
<power-point>100</power-point>

</moves>
</card>

>yanglint  -f xml pokemon.yang pikachu.xml
libyang err : Mandatory node "hit-point" instance 
does not exist. (Schema location 
/pokemon:card/hit-point.)



YANGLINT IS ANOTHER FRIEND. 14

<?xml version='1.0' encoding='UTF-8'?>
<card xmlns="https://www.plido.net/pokemons">
<name>Pikachu</name>
<hit-point>60</hit-point>
<moves>
<move>move-absorb</move>
<power>10</power>
<accuracy>10</accuracy>
<power-point>100</power-point>

</moves>
<moves>
<move>move-amnesia</move>
<power>110</power>
<accuracy>10</accuracy>
<power-point>100</power-point>

</moves>
</card>

>yanglint -f xml pokemon.yang pikachu.xml

libyang err : Power is for Amnesia move only. 
(Schema location /pokemon:card/moves/power, data 
location /pokemon:card/moves[move='pokemon:move-
absorb']/power.)



15Hooray

>yanglint -f xml pokemon.yang pikachu.xml
<card xmlns="https://www.plido.net/pokemons">
  <name>Pikachu</name>
  <hit-point>60</hit-point>
  <moves>
    <move xmlns:pokemons="https://www.plido.net/pokemons">pokemons:move-

absorb</move>
    <accuracy>10</accuracy>
    <power-point>100</power-point>
  </moves>
  <moves>
    <move xmlns:pokemons="https://www.plido.net/pokemons">pokemons:move-

amnesia</move>
    <power>110</power>
    <accuracy>10</accuracy>
    <power-point>100</power-point>
  </moves>
</card>

419 
Bytes



16Hooray – And JSON ?

>yanglint -f xml pokemon.yang pikachu.xml
<card xmlns="https://www.plido.net/pokemons">
  <name>Pikachu</name>
  <hit-point>60</hit-point>
  <moves>
    <move xmlns:pokemons="https://www.plido.net/pokemons">pokemons:move-

absorb</move>
    <accuracy>10</accuracy>
    <power-point>100</power-point>
  </moves>
  <moves>
    <move xmlns:pokemons="https://www.plido.net/pokemons">pokemons:move-

amnesia</move>
    <power>110</power>
    <accuracy>10</accuracy>
    <power-point>100</power-point>
  </moves>
</card>



17Hooray – And JSON ?

>yanglint -f xml pokemon.yang pikachu.xml
<card xmlns="https://www.plido.net/pokemons">
  <name>Pikachu</name>
  <hit-point>60</hit-point>
  <moves>
    <move xmlns:pokemons="https://www.plido.net/pokemons">pokemons:move-

absorb</move>
    <accuracy>10</accuracy>
    <power-point>100</power-point>
  </moves>
  <moves>
    <move xmlns:pokemons="https://www.plido.net/pokemons">pokemons:move-

amnesia</move>
    <power>110</power>
    <accuracy>10</accuracy>
    <power-point>100</power-point>
  </moves>
</card>

<tag>value</tag> => {“tag”: value} 



18Hooray – And JSON ?

>yanglint -f xml pokemon.yang pikachu.xml
<card xmlns="https://www.plido.net/pokemons">
  <name>Pikachu</name>
  <hit-point>60</hit-point>
  <moves>
    <move xmlns:pokemons="https://www.plido.net/pokemons">pokemons:move-

absorb</move>
    <accuracy>10</accuracy>
    <power-point>100</power-point>
  </moves>
  <moves>
    <move xmlns:pokemons="https://www.plido.net/pokemons">pokemons:move-

amnesia</move>
    <power>110</power>
    <accuracy>10</accuracy>
    <power-point>100</power-point>
  </moves>
</card>

<tag>value</tag> => {“tag”: value} 
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>  yanglint pokemon.yang pikachu.xml -f json
{
"pokemon:card": {
"name": "Pikachu",
"hit-point": 60,
"moves": [
{
"move": "pokemon:move-absorb",
"accuracy": 10,
"power-point": 100

},

{
"move": "pokemon:move-amnesia",
"power": 110,
"accuracy": 10,
"power-point": 100

}
]

}
}

329=>199 

Bytes
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AND CBOR?
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PYANG IS YOUR FRIEND / IDENTIFIERS 

>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

22
42 

Bytes



CONVERSION 23

>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

{”pokemon:card”: {



CONVERSION
1004+7 = 1011
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>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

{”pokemon:card”: {
  ”name”: “Pikachu”,



CONVERSION
1004+1 = 1005
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>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

{”pokemon:card”: {
  ”name”: “Pikachu”,
  “hit-point” : 60,



CONVERSION
1004+2 = 1006
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>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

{”pokemon:card”: {
  ”name”: “Pikachu”,
  “hit-point” : 60,
  “move” : {
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>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

{”pokemon:card”: {
  ”name”: “Pikachu”,
  “hit-point” : 60,
  “moves” : {
   “move”: “move-absorb”,
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>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

{”pokemon:card”: {
  ”name”: “Pikachu”,
  “hit-point” : 60,
  “moves” : {
   “move”: “move-absorb”,
   “accuracy” : 10,
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>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

{”pokemon:card”: {
  ”name”: “Pikachu”,
  “hit-point” : 60,
  “moves” : {
   “move”: “move-absorb”,
   “accuracy” : 10,
   “power-point”: 100},
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>pyang --sid-generate-file=1000:30 --sid-list pokemon.yang
SID        Assigned to
---------  --------------------------------------------------
1000       module pokemon
1001       identity move-absorb
1002       identity move-amnesia
1003       identity move-base-type
1004       data /pokemon:card
1005       data /pokemon:card/hit-point
1006       data /pokemon:card/moves
1007       data /pokemon:card/moves/accuracy
1008       data /pokemon:card/moves/move
1009       data /pokemon:card/moves/power
1010       data /pokemon:card/moves/power-point
1011       data /pokemon:card/name

File pokemon@unknown.sid created
Number of SIDs available : 30
Number of SIDs used : 12

{”pokemon:card”: {
  ”name”: “Pikachu”,
  “hit-point” : 60,
  “moves” : {
   “move”: “move-absorb”,
   “accuracy” : 10,
   “power-point”: 100},
  {“move” : “move-amnesia”,
   “power”: 110,
   “accuracy”: 10,
   “power-point”: 100}
  }
 }
}
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NETCONF/JSON YANG CORECONF
number int8, int16, int32, int64

uint8, uint16, uint32, uint64
+int/-int (majors 0/1)

true/false/null Boolean/empty special (major 7)
string(base64) binary bytearray (major 2)

string string string (major 3)
string indentityref +int
string enumeration -int/+int
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YANG DM Pyang* .sid

* https://github.com/ltn22/pyang
** https://github.com/alex-fddz/pycoreconf

Pycoreconf**JSON CBOR

https://github.com/ltn22/pyang
https://github.com/alex-fddz/pycoreconf
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34With SCHC

YANG DM

XML
46287 bytes

JSON
43978 bytes

CBOR
2841 bytes

.YANG

.SID



35SDN for IoT: draft-marin-yang-edhoc-oscore-00



36SDN for IoT: draft-marin-yang-edhoc-oscore-00



372 data models



38SDN for IoT
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41Conclusion: Don’t develop protocols, define Data Models

Dall.e IETF YANG Doctor

NDP
EDHOC

…
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MANAGEMENT CONFIGURATION
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