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Hyperledger Fabric *1 Ethereum*2

(

)

Hyperledger

Fabric

1

2

a) tate@jp.ibm.com
b) shinsa@jp.ibm.com
c) gamma@jp.ibm.com
d) e35063@jp.ibm.com
e) ohsawa@weblab.t.u-tokyo.ac.jp
f) sachikoy@jp.ibm.com
*1 Hyperledger Fabric Linux Foundation

https://www.hyperledger.org/projects/fabric
*2 https://www.ethereum.org/

2 Hyper-

ledger Fabric

3

4

5

6

2. Hyperledger Fabric

Hyperledger Fabric*3

DLT:Distributed Ledger Technology [18]

read-only

Hyperledger Fabric

*3 Hyperledger Fabric 0.6.1
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1 Hyperledger Fabric

KVS

( KVS )

2.1 Hyperledger Fabric

Hyperledger Fabric

1

Hyperledger Fabric (chaincode)

Hyperledger Fabric

peer

Hyperledger Fabric

API

KVS (

KVS ) Docker

Go Java

Hyperledger Fabric

gRPC*4 JSON-RPC*5

Hyperledger Fabric peer

API

peer

peer

2 Hyperledger

Fabric

KVS (Deploy) KVS (Invoke)

KVS (Query) 3

Deploy,Invoke

*4 http://www.grpc.io/
*5 http://www.jsonrpc.org/specification

2 Deploy,Invoke,Query

1 function invoke(user) {
2 var invokeRequest = {
3 chaincodeID: chaincodeID,
4 fcn: "set_user",
5 args: ["a", "b", "1"]
6 };
7 var tx = user.invoke(invokeRequest);
8 tx.on(’complete’, function (results) {
9 console.log("invoke completed");

10 query(user);
11 });
12 }

3 HFC Invoke

Deploy,Invoke

Query

2.2

JSON-RPC

gRPC peer

HFC (Hyperledger Fabric Client

SDK) *6 Node.js gRPC

3

HFC Invoke

2–6

7

3,4,5

ID

Invoke

8

Deploy Query

2.3

4 Go

2 Init

(2 ) Invoke (7 ) Query (24 )

function

*6 https://www.npmjs.com/package/hfc
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1 func (t *SimpleChaincode)
2 Init(stub shim.ChaincodeStubInterface,
3 function string, args []string) ([]byte, error) {
4 ...
5 }
6 func (t *SimpleChaincode)
7 Invoke(stub shim.ChaincodeStubInterface,
8 function string, args []string) ([]byte, error) {
9 ...

10 if function == "init" {
11 return t.Init(stub, "init", args)
12 } else if function == "set_user" {
13 marbleAsBytes, err := stub.GetState(args[0])
14 res := Marble{}
15 json.Unmarshal(marbleAsBytes, &res)
16 res.User = args[1]
17 jsonAsBytes, _ := json.Marshal(res)
18 err = stub.PutState(args[0], jsonAsBytes)
19 return nil, nil
20 }
21 return nil, errors.New("...")
22 }
23 func (t *SimpleChaincode)
24 Query(stub shim.ChaincodeStubInterface,
25 function string, args []string) ([]byte, error) {
26 if function == "read" {
27 name = args[0]
28 valAsbytes, err := stub.GetState(name)
29 return valAsbytes, nil
30 }
31 return nil, errors.New("...")
32 }

https://github.com/IBM-Blockchain/marbles/blob/v2.0/

chaincode/marbles_chaincode.go

4

args Invoke

(10,12 ) set user

KVS GetState (13

) PutState (18 )

Init Query Invoke

2.1 Query

Init Invoke

KVS

KVS

KVS

peer KVS

Web

map

3.

(3.2 ) (3.3 )

3.1

5

Processing,ProcessingAB []

,FlowMain,FlowA,FlowB

6

3.1

: (1)

(2) (

)

3.2

3 6

5

[8]

(Application) A,B(SectionA,SectionB)

(UpdateApp, SubmitApp) C

(ApproveApp)

p

[p==C] C

A B
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7

({A,C} {B,C})
UpdateA,SubmitA,ApproveA

A

UpdateB,SubmitB,ApproveB B

( )

A

A

D Q R

C

D 5

C = {r,w, a}
( ) Q

Q

7

DLT

KVS

KVS

Go

6 5

1

3.3

8

9

10

( )

8 9

(Trade) (Seller)

(Buyer)

(Settlement)

(isGross) (isNet)

(Waiting)

(doNetting)

(ApproveTrade)

(RejectTrade) (CancelTrade)

10

KVS

4.3
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1 flowA := ...
2 flowB := ...
3 mainFlow := Workflow{
4 InitState: "DraftApp",
5 FinalStates: []State{"Completed"},
6 Transitions: Transitions{
7 {"DraftApp", "DraftApp", "UpdateApp",
8 nil, ActionUpdateApp, PostActionUpdateApp},
9 {"RegisteredApp", "ProcessingAB", "ApproveApp",

10 ConditionApprovedByC, nil, nil},
11 {"ProcessingAB", "Completed", EPSILON, nil, nil, nil},
12 ...
13 },
14 Subflows: Subflows{
15 "UwDetails": Workflows{
16 "FlowA": &flowA,
17 "FlowB": &flowB,
18 },
19 },
20 }
21
22 func (t *SimpleChaincode)
23 Invoke(stub shim.ChaincodeStubInterface,
24 function string, args []string) ([]byte, error) {
25 ...
26 appId := args[0]
27 return mainFlow.receive(appId, function, args[1:])
28 }

11

( )

146

4.

3

4.1

3.2

Go ( )

11

Go

(1)

(2)

(3)

SCXML*7 DSL(Domain Specific

Language)

*7 https://www.w3.org/TR/scxml/

1 type DAOReadInterface interface {
2 GetRoot() dao.JsonEntity
3 Query(string, ...bool) ([]dao.JsonEntity, error)
4 ...
5 }
6 type DAOInterface interface {
7 DAOReadInterface
8 Create(q string, jsonData string) error
9 Update(q string, jsonData string) error

10 Delete(q string) error
11 ...
12 }

12 DAO

Go

https://github.com/hhkbp2/go-hsm

(1),(2)

11 3-20 6

FlowA,FlowB 1,2 flowA,flowB

16,17

Workflow

InitState,FinalStates,Transitions

{src,dst,e,cond,preAction,postAction}
src

e cond

src preAction

dst

postAction /

Go

4.2

EPSILON

27

Invoke

appId

function args[1:]

args[1:] args 2

4.2 KVS

5 JSON

JSON [{"a": 1, "b": {"c": 3}}]
key-value {("obj0",["obj1"]),

("obj1",["a","b"]), ("obj1.a",1), ("obj1.b",

"obj2"), ("obj2",["c"]), ("obj1.c", 3) }
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1 type Position struct {
2 Id string
3 AccountId string //@PK
4 Account *Account
5 SecurityId string //@PK
6 Security *Security
7 Date string //@PK @index
8 Amount int
9 }

13

obj0,obj1,obj2

JSON

obj0 KVS JSON

KVS JSON

KVS

DAO(Data Access Object) DAO

12 CRUD

JSON XPath

SectionA

/Application/SectionA

dao.Query("/Application/SectionA")

DAO

1 3.2

(/Application/Approval)

/ProcessingAB/FlowA.DraftA ProcessingAB

FlowA DraftA

*

4.3

KVS

4.2 KVS

8

KVS

KVS

1 func (this *HDLS)
2 listPositionsByDate(date string, user *User)
3 (*Positions, error) {
4 ...
5 }

14

KVS

Go

13 Go

@PK @index

*8

(KVS

) @index

Date 14 1-4

listPositionByDate

KVS

Position

KVS Date

@PK

KVS CRUD

5.

[6], [17]

[13] [1], [9]

( )

5.1

3

3.2

A,B,C

( )

*8 Id

Id

AccountId Id

AccountId
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1

A B C

/Application/ApplicationId * r r r

/Application/Version * r r r

/Application/SectionA /ProcessingAB/FlowA.DraftA rw r r

/Application/Approval/SectionA /ProcessingAB/FlowA.RegisteredA rw rw rw

spin*9 MONA*10

Event-B*11

data-centric system

M P M |= P

[4], [5] P

[4] LTL (Linear Temporal

Logic) FO (First-order Logic) LTL-

FO

A,B,C

LTL-FO :

�(∀d.Completed(d) ⇒ Approved(d, {A, B, C})) d

Completed(d) Approved(d, {A, B, C})
d d

A,B,C

LTL-FO FO

(undecidable)

LTL-FO

(obligation)

(permission)

Deontic

Logic[11] Dy-

namic Logic[3], [12]

Deontic Logic Dynamic Logic P

M P

5.2

5.2.1

5.1 Deontic Logic

Dynamic Logic

data-centric system

5.2.2 datalog

3.3

*9 http://spinroot.com/
*10 http://www.brics.dk/mona/index.html
*11 http://www.event-b.org/

15 datalog

1 import "time"
2 func (t *Sample)
3 Invoke(stub shim.ChaincodeStubInterface,
4 function string, args []string) ([]byte, error) {
5 var m map[string]int
6 ...
7 keys := ""
8 for k, _ := range m {
9 keys = keys + "," + k

10 }
11 stub.PutState("result", keys)
12 ...
13 date := time.Now()
14 if checkDate(date) {
15 stub.PutState("onTime", "yes")
16 }
17 ...
18 }

16

datalog

KVS JSON

key-value

KVS

datalog

datalog [10]

15 3.3 datalog

NetResult

Transfer

SQL

sum group by
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5.3

2.3 Invoke

Init 16

Invoke 5-11 map

KVS

Go map

( keys

) KVS

13-16 checkDate

"onTime" "yes" KVS

[14]

[7]

16 5-11

explicit flow

13-16 implicit flow

5-11

KVS

declassification[15]

5.4

3

3.3

( )

pairwise [2], [16]

( )

6.

( )

• data-centric system

• datalog

•
•
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