
基于区块链技术实现的学历信息征信系统

来源：https://www.chaindesk.cn/witbook/10
通过一个完整的基于区块链技术实现的征信系统，掌握使用fabric-sdk-go的应用项目从立项、需求分析、设计、开发、测试、布署的整体流程及技巧。通过从对系统需求、业务逻辑的分析、项目的架构设计等各面全方位提升你的技术实力与思维方式。
    

第1章 需求分析与架构设计

1. 需求分析与架构设计

1.1 需求分析

现在是一个信息化的高科技时代，许许多多的企业必须紧跟时代步伐，不断创新，才能发展壮大；而企业的发展必然离不开人才队伍的建设，也可以说创新是企业发展的动力，而人才却是企业发展的根本，所以现在各企业对于人才队伍建设十分看重，而对于人才的素质及受教育情况的要求更是重中之重。

对学历信息的查询，要么成本较高，要么比较麻烦，甚至还有一些假冒网站让人防不胜防；传统应用是将数据保存在数据库中来实现，但是现在出现的数据库由于故障或者被删、被黑造成的数据丢失的情况更是屡见不鲜，所以传统数据库并不能真正意义上确保数据的完整性及安全性。

基于这些情况，我们设计并开发了一个 基于区块链技术的实现的学历信息征信系统，实现了在线对学历信息的查询功能，由于区块链技术本身的特点，无须考虑数据被破坏的问题，而且杜绝了对于信息造假的情况，保证了学历信息的真实性。由于篇幅原因，我们对学历信息征信系统的应用场景进行修改及简化，实现的业务逻辑包括添加信息、修改信息、查询信息、查询详情信息等操作，实际情况下的的业务逻辑需要根据实际需求场景做出相应的调整。

由于系统需要保证人才受教育情况真实性，所以对于系统的用户而言，不可能由用户自己添加相应的学历信息，而是由具有一定权限的用户来完成添加或修改的功能。但普通用户可以通过系统溯源功能来确定信息的真伪。所以我们将系统用户的使用角色分为两种：


	普通用户

	管理员用户



普通用户具有对数据的查询功能 ，但实现查询之前必须经过登录认证：


	用户登录：系统只针对合法用户进行授权使用，所以用户必须先进行登录才能完成相应的功能。

	查询实现：查询分为两种方式实现

	根据证书编号与姓名查询：根据用户输入的证书编号与姓名进行查询。

	根据身份证号码查询：根据用户输入指定的身份证号码进行查询，此功能可以实现溯源。






管理员用户除具有普通用户的功能之外，额外添加了两个功能：


	添加信息：可以向系统中添加新的学历信息。

	修改信息：针对已存在的学历信息进行修改。



1.2 架构设计

我们在 从零到壹构建基于 Fabric-SDK-Go 的Web项目实战 中已经完成了一个完整的基于 fabric-sdk-go 的应用示例，所以我们现在使用之前的应用架构，不同的是在此应用中需要编写实现完整的链码并通过业务层调用链码中的各个函数，以实现对数据状态的操作。界面为了方便用户操作使用，仍然使用Web浏览器的方式实现。而且在此应用中我们将 Hyperledger Fabric 默认的状态数据库由 LevelDB 替换为 CouchDB 来实现

[image: 架构]
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2 SDK与链码实现

2.1 创建 config.yaml 文件

确认 Hyperledger Fabric 基础网络环境运行没有问题后，现在我们通过创建一个新的 config.yaml 配置文件给应用程序所使用的 Fabric-SDK-Go 配置相关参数及 Fabric 组件的通信地址

进入项目的根目录中创建一个 config.yaml 文件并编辑

$ cd $GOPATH/src/github.com/kongyixueyuan.com/education
$ vim config.yaml


config.yaml 配置文件完整内容如下:

name: "kongyixueyuan-network"
#
# Schema version of the content. Used by the SDK to apply the corresponding parsing rules.
#
version: 1.0.0

#
# The client section used by GO SDK.
#
client:

  # Which organization does this application instance belong to? The value must be the name of an org
  # defined under "organizations"
  organization: Org1

  logging:
    level: info

  # Global configuration for peer, event service and orderer timeouts
  # if this this section is omitted, then default values will be used (same values as below)
#  peer:
#    timeout:
#      connection: 10s
#      response: 180s
#      discovery:
#        # Expiry period for discovery service greylist filter
#        # The channel client will greylist peers that are found to be offline
#        # to prevent re-selecting them in subsequent retries.
#        # This interval will define how long a peer is greylisted
#        greylistExpiry: 10s
#  eventService:
#    # Event service type (optional). If not specified then the type is automatically
#    # determined from channel capabilities.
#    type: (deliver|eventhub)
    # the below timeouts are commented out to use the default values that are found in
    # "pkg/fab/endpointconfig.go"
    # the client is free to override the default values by uncommenting and resetting
    # the values as they see fit in their config file
#    timeout:
#      connection: 15s
#      registrationResponse: 15s
#  orderer:
#    timeout:
#      connection: 15s
#      response: 15s
#  global:
#    timeout:
#      query: 180s
#      execute: 180s
#      resmgmt: 180s
#    cache:
#      connectionIdle: 30s
#      eventServiceIdle: 2m
#      channelConfig: 30m
#      channelMembership: 30s
#      discovery: 10s
#      selection: 10m

  # Root of the MSP directories with keys and certs.
  cryptoconfig:
    path: ${GOPATH}/src/github.com/kongyixueyuan.com/education/fixtures/crypto-config

  # Some SDKs support pluggable KV stores, the properties under "credentialStore"
  # are implementation specific
  credentialStore:
    path: /tmp/kongyixueyuan-store

    # [Optional]. Specific to the CryptoSuite implementation used by GO SDK. Software-based implementations
    # requiring a key store. PKCS#11 based implementations does not.
    cryptoStore:
      path: /tmp/kongyixueyuan-msp

   # BCCSP config for the client. Used by GO SDK.
  BCCSP:
    security:
     enabled: true
     default:
      provider: "SW"
     hashAlgorithm: "SHA2"
     softVerify: true
     level: 256

  tlsCerts:
    # [Optional]. Use system certificate pool when connecting to peers, orderers (for negotiating TLS) Default: false
    systemCertPool: false

    # [Optional]. Client key and cert for TLS handshake with peers and orderers
    client:
      key:
        path:
      cert:
        path:

#
# [Optional]. But most apps would have this section so that channel objects can be constructed
# based on the content below. If an app is creating channels, then it likely will not need this
# section.
#
channels:
  # name of the channel
  kevinkongyixueyuan:
    # Required. list of orderers designated by the application to use for transactions on this
    # channel. This list can be a result of access control ("org1" can only access "ordererA"), or
    # operational decisions to share loads from applications among the orderers.  The values must
    # be "names" of orgs defined under "organizations/peers"
    # deprecated: not recommended, to override any orderer configuration items, entity matchers should be used.
    # orderers:
    #  - orderer.kevin.kongyixueyuan.com

    # Required. list of peers from participating orgs
    peers:
      peer0.org1.kevin.kongyixueyuan.com:
        # [Optional]. will this peer be sent transaction proposals for endorsement? The peer must
        # have the chaincode installed. The app can also use this property to decide which peers
        # to send the chaincode install request. Default: true
        endorsingPeer: true

        # [Optional]. will this peer be sent query proposals? The peer must have the chaincode
        # installed. The app can also use this property to decide which peers to send the
        # chaincode install request. Default: true
        chaincodeQuery: true

        # [Optional]. will this peer be sent query proposals that do not require chaincodes, like
        # queryBlock(), queryTransaction(), etc. Default: true
        ledgerQuery: true

        # [Optional]. will this peer be the target of the SDK's listener registration? All peers can
        # produce events but the app typically only needs to connect to one to listen to events.
        # Default: true
        eventSource: true

      peer1.org1.kevin.kongyixueyuan.com:
        endorsingPeer: true
        chaincodeQuery: true
        ledgerQuery: true
        eventSource: true

    policies:
      #[Optional] options for retrieving channel configuration blocks
      queryChannelConfig:
        #[Optional] min number of success responses (from targets/peers)
        minResponses: 1
        #[Optional] channel config will be retrieved for these number of random targets
        maxTargets: 1
        #[Optional] retry options for query config block
        retryOpts:
          #[Optional] number of retry attempts
          attempts: 5
          #[Optional] the back off interval for the first retry attempt
          initialBackoff: 500ms
          #[Optional] the maximum back off interval for any retry attempt
          maxBackoff: 5s
          #[Optional] he factor by which the initial back off period is exponentially incremented
          backoffFactor: 2.0
      #[Optional] options for retrieving discovery info
      discovery:
        #[Optional] discovery info will be retrieved for these number of random targets
        maxTargets: 2
        #[Optional] retry options for retrieving discovery info
        retryOpts:
          #[Optional] number of retry attempts
          attempts: 4
          #[Optional] the back off interval for the first retry attempt
          initialBackoff: 500ms
          #[Optional] the maximum back off interval for any retry attempt
          maxBackoff: 5s
          #[Optional] he factor by which the initial back off period is exponentially incremented
          backoffFactor: 2.0
      #[Optional] options for the event service
      eventService:
        # [Optional] resolverStrategy specifies the peer resolver strategy to use when connecting to a peer
        # Possible values: [PreferOrg (default), MinBlockHeight, Balanced]
        #
        # PreferOrg:
        #   Determines which peers are suitable based on block height lag threshold, although will prefer the peers in the
        #   current org (as long as their block height is above a configured threshold). If none of the peers from the current org
        #   are suitable then a peer from another org is chosen.
        # MinBlockHeight:
        #   Chooses the best peer according to a block height lag threshold. The maximum block height of all peers is
        #   determined and the peers whose block heights are under the maximum height but above a provided "lag" threshold are load
        #   balanced. The other peers are not considered.
        # Balanced:
        #   Chooses peers using the configured balancer.
        resolverStrategy: PreferOrg
        # [Optional] balancer is the balancer to use when choosing a peer to connect to
        # Possible values: [Random (default), RoundRobin]
        balancer: Random
        # [Optional] blockHeightLagThreshold sets the block height lag threshold. This value is used for choosing a peer
        # to connect to. If a peer is lagging behind the most up-to-date peer by more than the given number of
        # blocks then it will be excluded from selection.
        # If set to 0 then only the most up-to-date peers are considered.
        # If set to -1 then all peers (regardless of block height) are considered for selection.
        # Default: 5
        blockHeightLagThreshold: 5
        # [Optional] reconnectBlockHeightLagThreshold - if >0 then the event client will disconnect from the peer if the peer's
        # block height falls behind the specified number of blocks and will reconnect to a better performing peer.
        # If set to 0 then this feature is disabled.
        # Default: 10
        # NOTES:
        #   - peerMonitorPeriod must be >0 to enable this feature
        #   - Setting this value too low may cause the event client to disconnect/reconnect too frequently, thereby
        #     affecting performance.
        reconnectBlockHeightLagThreshold: 10
        # [Optional] peerMonitorPeriod is the period in which the connected peer is monitored to see if
        # the event client should disconnect from it and reconnect to another peer.
        # Default: 0 (disabled)
        peerMonitorPeriod: 5s

#
# list of participating organizations in this network
#
organizations:
  Org1:
    mspid: org1.kevin.kongyixueyuan.com
    cryptoPath: peerOrganizations/org1.kevin.kongyixueyuan.com/users/{userName}@org1.kevin.kongyixueyuan.com/msp
    peers:
      - peer0.org1.kevin.kongyixueyuan.com
      - peer1.org1.kevin.kongyixueyuan.com

    # [Optional]. Certificate Authorities issue certificates for identification purposes in a Fabric based
    # network. Typically certificates provisioning is done in a separate process outside of the
    # runtime network. Fabric-CA is a special certificate authority that provides a REST APIs for
    # dynamic certificate management (enroll, revoke, re-enroll). The following section is only for
    # Fabric-CA servers.
    certificateAuthorities:
      - ca.org1.kevin.kongyixueyuan.com

#
# List of orderers to send transaction and channel create/update requests to. For the time
# being only one orderer is needed. If more than one is defined, which one get used by the
# SDK is implementation specific. Consult each SDK's documentation for its handling of orderers.
#
orderers:
  orderer.kevin.kongyixueyuan.com:
    url: localhost:7050

    # these are standard properties defined by the gRPC library
    # they will be passed in as-is to gRPC client constructor
    grpcOptions:
      ssl-target-name-override: orderer.kevin.kongyixueyuan.com
      # These parameters should be set in coordination with the keepalive policy on the server,
      # as incompatible settings can result in closing of connection.
      # When duration of the 'keep-alive-time' is set to 0 or less the keep alive client parameters are disabled
      keep-alive-time: 0s
      keep-alive-timeout: 20s
      keep-alive-permit: false
      fail-fast: false
      # allow-insecure will be taken into consideration if address has no protocol defined, if true then grpc or else grpcs
      allow-insecure: false

    tlsCACerts:
      # Certificate location absolute path
      path: ${GOPATH}/src/github.com/kongyixueyuan.com/education/fixtures/crypto-config/ordererOrganizations/kevin.kongyixueyuan.com/tlsca/tlsca.kevin.kongyixueyuan.com-cert.pem

#
# List of peers to send various requests to, including endorsement, query
# and event listener registration.
#
peers:
  peer0.org1.kevin.kongyixueyuan.com:
    # this URL is used to send endorsement and query requests
    url: localhost:7051
    # eventUrl is only needed when using eventhub (default is delivery service)
    eventUrl: localhost:7053

    grpcOptions:
      ssl-target-name-override: peer0.org1.kevin.kongyixueyuan.com
      # These parameters should be set in coordination with the keepalive policy on the server,
      # as incompatible settings can result in closing of connection.
      # When duration of the 'keep-alive-time' is set to 0 or less the keep alive client parameters are disabled
      keep-alive-time: 0s
      keep-alive-timeout: 20s
      keep-alive-permit: false
      fail-fast: false
      # allow-insecure will be taken into consideration if address has no protocol defined, if true then grpc or else grpcs
      allow-insecure: false

    tlsCACerts:
      # Certificate location absolute path
      path: ${GOPATH}/src/github.com/kongyixueyuan.com/education/fixtures/crypto-config/peerOrganizations/org1.kevin.kongyixueyuan.com/tlsca/tlsca.org1.kevin.kongyixueyuan.com-cert.pem

  peer1.org1.kevin.kongyixueyuan.com:
    # this URL is used to send endorsement and query requests
    url: localhost:7151
    # eventUrl is only needed when using eventhub (default is delivery service)
    eventUrl: localhost:7153

    grpcOptions:
      ssl-target-name-override: peer1.org1.kevin.kongyixueyuan.com
      # These parameters should be set in coordination with the keepalive policy on the server,
      # as incompatible settings can result in closing of connection.
      # When duration of the 'keep-alive-time' is set to 0 or less the keep alive client parameters are disabled
      keep-alive-time: 0s
      keep-alive-timeout: 20s
      keep-alive-permit: false
      fail-fast: false
      # allow-insecure will be taken into consideration if address has no protocol defined, if true then grpc or else grpcs
      allow-insecure: false

    tlsCACerts:
      # Certificate location absolute path
      path: ${GOPATH}/src/github.com/kongyixueyuan.com/education/fixtures/crypto-config/peerOrganizations/org1.kevin.kongyixueyuan.com/tlsca/tlsca.org1.kevin.kongyixueyuan.com-cert.pem

#
# Fabric-CA is a special kind of Certificate Authority provided by Hyperledger Fabric which allows
# certificate management to be done via REST APIs. Application may choose to use a standard
# Certificate Authority instead of Fabric-CA, in which case this section would not be specified.
#
certificateAuthorities:
  ca.org1.kevin.kongyixueyuan.com:
    url: http://localhost:7054
    tlsCACerts:
      # Certificate location absolute path
      path: ${GOPATH}/src/github.com/kongyixueyuan.com/education/fixtures/crypto-config/peerOrganizations/org1.kevin.kongyixueyuan.com/ca/ca.org1.kevin.kongyixueyuan.com-cert.pem

    # Fabric-CA supports dynamic user enrollment via REST APIs. A "root" user, a.k.a registrar, is
    # needed to enroll and invoke new users.
    registrar:
      enrollId: admin
      enrollSecret: adminpw
    # [Optional] The optional name of the CA.
    caName: ca.org1.kevin.kongyixueyuan.com

entityMatchers:
  peer:
    - pattern: (\w*)peer0.org1.kevin.kongyixueyuan.com(\w*)
      urlSubstitutionExp: localhost:7051
      eventUrlSubstitutionExp: localhost:7053
      sslTargetOverrideUrlSubstitutionExp: peer0.org1.kevin.kongyixueyuan.com
      mappedHost: peer0.org1.kevin.kongyixueyuan.com

    - pattern: (\w*)peer1.org1.kevin.kongyixueyuan.com(\w*)
      urlSubstitutionExp: localhost:7151
      eventUrlSubstitutionExp: localhost:7153
      sslTargetOverrideUrlSubstitutionExp: peer1.org1.kevin.kongyixueyuan.com
      mappedHost: peer1.org1.kevin.kongyixueyuan.com

  orderer:
    - pattern: (\w*)orderer.kevin.kongyixueyuan.com(\w*)
      urlSubstitutionExp: localhost:7050
      sslTargetOverrideUrlSubstitutionExp: orderer.kevin.kongyixueyuan.com
      mappedHost: orderer.kevin.kongyixueyuan.com

  certificateAuthorities:
    - pattern: (\w*)ca.org1.kevin.kongyixueyuan.com(\w*)
      urlSubstitutionExp: http://localhost:7054
      mappedHost: ca.org1.kevin.kongyixueyuan.com


2.2 声明结构体

在当前项目根目录中创建一个存放链码文件的 chaincode 目录，然后在该目录下创建一个 eduStruct.go 的文件并对其进行编辑

$ mkdir chaincode
$ vim chaincode/eduStruct.go


eduStruct.go 文件主要声明一个结构体，用于将多个数据包装成为一个对象，然后进行进一步的处理。该文件完整代码如下：

/**
  @Author : hanxiaodong
*/
package main

type Education struct {
    ObjectType    string    `json:"docType"`
    Name    string    `json:"Name"`        // 姓名
    Gender    string    `json:"Gender"`        // 性别
    Nation    string    `json:"Nation"`        // 民族
    EntityID    string    `json:"EntityID"`        // 身份证号
    Place    string    `json:"Place"`        // 籍贯
    BirthDay    string    `json:"BirthDay"`        // 出生日期

    EnrollDate    string    `json:"EnrollDate"`        // 入学日期
    GraduationDate    string    `json:"GraduationDate"`    // 毕（结）业日期
    SchoolName    string    `json:"SchoolName"`    // 学校名称
    Major    string    `json:"Major"`    // 专业
    QuaType    string    `json:"QuaType"`    // 学历类别
    Length    string    `json:"Length"`    // 学制
    Mode    string    `json:"Mode"`    // 学习形式
    Level    string    `json:"Level"`    // 层次
    Graduation    string    `json:"Graduation"`    // 毕（结）业
    CertNo    string    `json:"CertNo"`    // 证书编号

    Photo    string    `json:"Photo"`    // 照片

    Historys    []HistoryItem    // 当前edu的历史记录
}

type HistoryItem struct {
    TxId    string
    Education    Education
}


2.3 编写链码

在 chaincode 目录下创建一个 main.go 的文件并对其进行编辑

$ vim chaincode/main.go


main.go 文件作为链码的主文件，主要声明 Init(stub shim.ChaincodeStubInterface)、Invoke(stub shim.ChaincodeStubInterface)  函数，完成对链码初始化及调用的相关实现，完整代码如下：

/**
  @Author : hanxiaodong
*/
package main

import (
    "github.com/hyperledger/fabric/core/chaincode/shim"
    "fmt"
    "github.com/hyperledger/fabric/protos/peer"
)

type EducationChaincode struct {

}

func (t *EducationChaincode) Init(stub shim.ChaincodeStubInterface) peer.Response{

    return shim.Success(nil)
}

func (t *EducationChaincode) Invoke(stub shim.ChaincodeStubInterface) peer.Response{
    // 获取用户意图
    fun, args := stub.GetFunctionAndParameters()

    if fun == "addEdu"{
        return t.addEdu(stub, args)        // 添加信息
    }else if fun == "queryEduByCertNoAndName" {
        return t.queryEduByCertNoAndName(stub, args)        // 根据证书编号及姓名查询信息
    }else if fun == "queryEduInfoByEntityID" {
        return t.queryEduInfoByEntityID(stub, args)    // 根据身份证号码及姓名查询详情
    }else if fun == "updateEdu" {
        return t.updateEdu(stub, args)        // 根据证书编号更新信息
    }else if fun == "delEdu"{
        return t.delEdu(stub, args)    // 根据证书编号删除信息
    }

    return shim.Error("指定的函数名称错误")

}

func main(){
    err := shim.Start(new(EducationChaincode))
    if err != nil{
        fmt.Printf("启动EducationChaincode时发生错误: %s", err)
    }
}


创建 eduCC.go 文件，该文件实现了使用链码相关的API对分类账本状态进行具体操作的各个函数：


	PutEdu：实现将指定的对象序列化后保存至分类账本中

	GetEduInfo：根据指定的Key（身份证号码）查询对应的状态，反序列后将对象返回

	getEduByQueryString：根据指定的查询字符串从 CouchDB 中查询状态

	addEdu：接收对象并调用 PutEdu 函数实现保存状态的功能

	queryEduByCertNoAndName：根据指定的证书编号与姓名查询状态

	queryEduInfoByEntityID：根据指定的身份证号码（Key）查询状态

	updateEdu：实现对状态进行编辑功能

	delEdu：从分类账本中删除状态，此功能暂不提供



eduCC.go 文件完整内容如下：

/**
  @Author : hanxiaodong
*/

package main

import (
    "github.com/hyperledger/fabric/core/chaincode/shim"
    "github.com/hyperledger/fabric/protos/peer"
    "encoding/json"
    "fmt"
    "bytes"
)

const DOC_TYPE = "eduObj"

// 保存edu
// args: education
func PutEdu(stub shim.ChaincodeStubInterface, edu Education) ([]byte, bool) {

    edu.ObjectType = DOC_TYPE

    b, err := json.Marshal(edu)
    if err != nil {
        return nil, false
    }

    // 保存edu状态
    err = stub.PutState(edu.EntityID, b)
    if err != nil {
        return nil, false
    }

    return b, true
}

// 根据身份证号码查询信息状态
// args: entityID
func GetEduInfo(stub shim.ChaincodeStubInterface, entityID string) (Education, bool)  {
    var edu Education
    // 根据身份证号码查询信息状态
    b, err := stub.GetState(entityID)
    if err != nil {
        return edu, false
    }

    if b == nil {
        return edu, false
    }

    // 对查询到的状态进行反序列化
    err = json.Unmarshal(b, &edu)
    if err != nil {
        return edu, false
    }

    // 返回结果
    return edu, true
}

// 根据指定的查询字符串实现富查询
func getEduByQueryString(stub shim.ChaincodeStubInterface, queryString string) ([]byte, error) {

    resultsIterator, err := stub.GetQueryResult(queryString)
    if err != nil {
        return nil, err
    }
    defer  resultsIterator.Close()

    // buffer is a JSON array containing QueryRecords
    var buffer bytes.Buffer

    bArrayMemberAlreadyWritten := false
    for resultsIterator.HasNext() {
        queryResponse, err := resultsIterator.Next()
        if err != nil {
            return nil, err
        }
        // Add a comma before array members, suppress it for the first array member
        if bArrayMemberAlreadyWritten == true {
            buffer.WriteString(",")
        }

        // Record is a JSON object, so we write as-is
        buffer.WriteString(string(queryResponse.Value))
        bArrayMemberAlreadyWritten = true
    }

    fmt.Printf("- getQueryResultForQueryString queryResult:\n%s\n", buffer.String())

    return buffer.Bytes(), nil

}

// 添加信息
// args: educationObject
// 身份证号为 key, Education 为 value
func (t *EducationChaincode) addEdu(stub shim.ChaincodeStubInterface, args []string) peer.Response {

    if len(args) != 2{
        return shim.Error("给定的参数个数不符合要求")
    }

    var edu Education
    err := json.Unmarshal([]byte(args[0]), &edu)
    if err != nil {
        return shim.Error("反序列化信息时发生错误")
    }

    // 查重: 身份证号码必须唯一
    _, exist := GetEduInfo(stub, edu.EntityID)
    if exist {
        return shim.Error("要添加的身份证号码已存在")
    }

    _, bl := PutEdu(stub, edu)
    if !bl {
        return shim.Error("保存信息时发生错误")
    }

    err = stub.SetEvent(args[1], []byte{})
    if err != nil {
        return shim.Error(err.Error())
    }

    return shim.Success([]byte("信息添加成功"))
}

// 根据证书编号及姓名查询信息
// args: CertNo, name
func (t *EducationChaincode) queryEduByCertNoAndName(stub shim.ChaincodeStubInterface, args []string) peer.Response {

    if len(args) != 2 {
        return shim.Error("给定的参数个数不符合要求")
    }
    CertNo := args[0]
    name := args[1]

    // 拼装CouchDB所需要的查询字符串(是标准的一个JSON串)
    // queryString := fmt.Sprintf("{\"selector\":{\"docType\":\"eduObj\", \"CertNo\":\"%s\"}}", CertNo)
    queryString := fmt.Sprintf("{\"selector\":{\"docType\":\"%s\", \"CertNo\":\"%s\", \"Name\":\"%s\"}}", DOC_TYPE, CertNo, name)

    // 查询数据
    result, err := getEduByQueryString(stub, queryString)
    if err != nil {
        return shim.Error("根据证书编号及姓名查询信息时发生错误")
    }
    if result == nil {
        return shim.Error("根据指定的证书编号及姓名没有查询到相关的信息")
    }
    return shim.Success(result)
}

// 根据身份证号码查询详情（溯源）
// args: entityID
func (t *EducationChaincode) queryEduInfoByEntityID(stub shim.ChaincodeStubInterface, args []string) peer.Response {
    if len(args) != 1 {
        return shim.Error("给定的参数个数不符合要求")
    }

    // 根据身份证号码查询edu状态
    b, err := stub.GetState(args[0])
    if err != nil {
        return shim.Error("根据身份证号码查询信息失败")
    }

    if b == nil {
        return shim.Error("根据身份证号码没有查询到相关的信息")
    }

    // 对查询到的状态进行反序列化
    var edu Education
    err = json.Unmarshal(b, &edu)
    if err != nil {
        return  shim.Error("反序列化edu信息失败")
    }

    // 获取历史变更数据
    iterator, err := stub.GetHistoryForKey(edu.EntityID)
    if err != nil {
        return shim.Error("根据指定的身份证号码查询对应的历史变更数据失败")
    }
    defer iterator.Close()

    // 迭代处理
    var historys []HistoryItem
    var hisEdu Education
    for iterator.HasNext() {
        hisData, err := iterator.Next()
        if err != nil {
            return shim.Error("获取edu的历史变更数据失败")
        }

        var historyItem HistoryItem
        historyItem.TxId = hisData.TxId
        json.Unmarshal(hisData.Value, &hisEdu)

        if hisData.Value == nil {
            var empty Education
            historyItem.Education = empty
        }else {
            historyItem.Education = hisEdu
        }

        historys = append(historys, historyItem)

    }

    edu.Historys = historys

    // 返回
    result, err := json.Marshal(edu)
    if err != nil {
        return shim.Error("序列化edu信息时发生错误")
    }
    return shim.Success(result)
}

// 根据身份证号更新信息
// args: educationObject
func (t *EducationChaincode) updateEdu(stub shim.ChaincodeStubInterface, args []string) peer.Response {
    if len(args) != 2{
        return shim.Error("给定的参数个数不符合要求")
    }

    var info Education
    err := json.Unmarshal([]byte(args[0]), &info)
    if err != nil {
        return  shim.Error("反序列化edu信息失败")
    }

    // 根据身份证号码查询信息
    result, bl := GetEduInfo(stub, info.EntityID)
    if !bl{
        return shim.Error("根据身份证号码查询信息时发生错误")
    }

    result.EnrollDate = info.EnrollDate
    result.GraduationDate = info.GraduationDate
    result.SchoolName = info.SchoolName
    result.Major = info.Major
    result.QuaType = info.QuaType
    result.Length = info.Length
    result.Mode = info.Mode
    result.Level = info.Level
    result.Graduation = info.Graduation
    result.CertNo = info.CertNo;

    _, bl = PutEdu(stub, result)
    if !bl {
        return shim.Error("保存信息信息时发生错误")
    }

    err = stub.SetEvent(args[1], []byte{})
    if err != nil {
        return shim.Error(err.Error())
    }

    return shim.Success([]byte("信息更新成功"))
}

// 根据身份证号删除信息（暂不对外提供）
// args: entityID
func (t *EducationChaincode) delEdu(stub shim.ChaincodeStubInterface, args []string) peer.Response {
    if len(args) != 2{
        return shim.Error("给定的参数个数不符合要求")
    }

    /*var edu Education
    result, bl := GetEduInfo(stub, info.EntityID)
    err := json.Unmarshal(result, &edu)
    if err != nil {
        return shim.Error("反序列化信息时发生错误")
    }*/

    err := stub.DelState(args[0])
    if err != nil {
        return shim.Error("删除信息时发生错误")
    }

    err = stub.SetEvent(args[1], []byte{})
    if err != nil {
        return shim.Error(err.Error())
    }

    return shim.Success([]byte("信息删除成功"))
}


2.4 SDK实现

链码编写好以后，我们需要使用 Fabric-SDK-Go 提供的相关 API 来实现对链码的安装及实例化操作，而无需在命令提示符中输入烦锁的相关操作命令。接下来依次完成如下步骤：

2.4.1 创建SDK

在 sdkInit 目录下新创建一个名为 start.go 的go文件利用 vim 编辑器进行编辑：

$ cd $GOPATH/src/github.com/kongyixueyuan.com/education
$ vim sdkInit/start.go


/**
  author: hanxiaodong
 */
package sdkInit

import (
    "github.com/hyperledger/fabric-sdk-go/pkg/fabsdk"
    "github.com/hyperledger/fabric-sdk-go/pkg/core/config"
    "fmt"
    "github.com/hyperledger/fabric-sdk-go/pkg/client/resmgmt"
    mspclient "github.com/hyperledger/fabric-sdk-go/pkg/client/msp"
    "github.com/hyperledger/fabric-sdk-go/pkg/common/providers/msp"
    "github.com/hyperledger/fabric-sdk-go/pkg/common/errors/retry"

)

const ChaincodeVersion  = "1.0"

func SetupSDK(ConfigFile string, initialized bool) (*fabsdk.FabricSDK, error) {

    if initialized {
        return nil, fmt.Errorf("Fabric SDK已被实例化")
    }

    sdk, err := fabsdk.New(config.FromFile(ConfigFile))
    if err != nil {
        return nil, fmt.Errorf("实例化Fabric SDK失败: %v", err)
    }

    fmt.Println("Fabric SDK初始化成功")
    return sdk, nil
}

func CreateChannel(sdk *fabsdk.FabricSDK, info *InitInfo) error {

    clientContext := sdk.Context(fabsdk.WithUser(info.OrgAdmin), fabsdk.WithOrg(info.OrgName))
    if clientContext == nil {
        return fmt.Errorf("根据指定的组织名称与管理员创建资源管理客户端Context失败")
    }

    // New returns a resource management client instance.
    resMgmtClient, err := resmgmt.New(clientContext)
    if err != nil {
        return fmt.Errorf("根据指定的资源管理客户端Context创建通道管理客户端失败: %v", err)
    }

    // New creates a new Client instance
    mspClient, err := mspclient.New(sdk.Context(), mspclient.WithOrg(info.OrgName))
    if err != nil {
        return fmt.Errorf("根据指定的 OrgName 创建 Org MSP 客户端实例失败: %v", err)
    }

    //  Returns: signing identity
    adminIdentity, err := mspClient.GetSigningIdentity(info.OrgAdmin)
    if err != nil {
        return fmt.Errorf("获取指定id的签名标识失败: %v", err)
    }

    // SaveChannelRequest holds parameters for save channel request
    channelReq := resmgmt.SaveChannelRequest{ChannelID:info.ChannelID, ChannelConfigPath:info.ChannelConfig, SigningIdentities:[]msp.SigningIdentity{adminIdentity}}
    // save channel response with transaction ID
     _, err = resMgmtClient.SaveChannel(channelReq, resmgmt.WithRetry(retry.DefaultResMgmtOpts), resmgmt.WithOrdererEndpoint(info.OrdererOrgName))
    if err != nil {
        return fmt.Errorf("创建应用通道失败: %v", err)
    }

    fmt.Println("通道已成功创建，")

    info.OrgResMgmt = resMgmtClient

    // allows for peers to join existing channel with optional custom options (specific peers, filtered peers). If peer(s) are not specified in options it will default to all peers that belong to client's MSP.
    err = info.OrgResMgmt.JoinChannel(info.ChannelID, resmgmt.WithRetry(retry.DefaultResMgmtOpts), resmgmt.WithOrdererEndpoint(info.OrdererOrgName))
    if err != nil {
        return fmt.Errorf("Peers加入通道失败: %v", err)
    }

    fmt.Println("peers 已成功加入通道.")
    return nil
}


在这个阶段，我们只初始化一个客户端，它将与 peer，CA 和 orderer进行通信。 还创建了一个指定的应用通道, 并将 Peer 节点加入到此通道中

2.4.2 编写测试代码

为了确保客户端能够初始化所有组件，将在启动网络的情况下进行简单的测试。 为了做到这一点，我们需要编写 Go 代码，在项目根目录下新创建一个 main.go 的主文件并编辑内容

$ cd $GOPATH/src/github.com/kongyixueyuan.com/education
$ vim main.go


main.go 文件完整源代码如下：

/**
  author: hanxiaodong
 */
package main

import (
    "os"
    "fmt"
    "github.com/kongyixueyuan.com/education/sdkInit"
)

const (
    configFile = "config.yaml"
    initialized = false
    SimpleCC = "educc"
)

func main() {

    initInfo := &sdkInit.InitInfo{

        ChannelID: "kevinkongyixueyuan",
        ChannelConfig: os.Getenv("GOPATH") + "/src/github.com/kongyixueyuan.com/education/fixtures/artifacts/channel.tx",

        OrgAdmin:"Admin",
        OrgName:"Org1",
        OrdererOrgName: "orderer.kevin.kongyixueyuan.com",

    }

    sdk, err := sdkInit.SetupSDK(configFile, initialized)
    if err != nil {
        fmt.Printf(err.Error())
        return
    }

    defer sdk.Close()

    err = sdkInit.CreateChannel(sdk, initInfo)
    if err != nil {
        fmt.Println(err.Error())
        return
    }

}


2.5 安装dep工具

在运行应用程序之前，需要将 Go 源代码时行编译，但在开始编译之前，我们需要使用一个 vendor 目录来包含应用中所需的所有的依赖关系。 在我们的GOPATH中，我们有Fabric SDK Go和其他项目。 在尝试编译应用程序时，Golang 会在 GOPATH 中搜索依赖项，但首先会检查项目中是否存在vendor 文件夹。 如果依赖性得到满足，那么 Golang 就不会去检查 GOPATH 或 GOROOT。 这在使用几个不同版本的依赖关系时非常有用（可能会发生一些冲突，比如在例子中有多个BCCSP定义，通过使用像dep这样的工具在vendor目录中来处理这些依赖关系。

将如下环境变量设置到用户的环境文件中(.bashrc)中

$ vim ~/.bashrc

export PATH=$PATH:$GOPATH/bin


执行 source 命令

$ source ~/.bashrc


安装 dep 工具

$ go get -u github.com/golang/dep/cmd/dep


2.5.1 下载所需依赖

dep 工具安装好之后我们来安装应用所需要的依赖

使用 dep 命令需要一个名为 Gopkg.toml 的配置文件指定依赖信息

创建一个名为Gopkg.toml的文件并将其复制到里面：

$ vim Gopkg.toml


ignored = ["github.com/kongyixueyuan.com/education/chaincode"]

[[constraint]]
  name = "github.com/hyperledger/fabric-sdk-go"
  revision = "a906355f73d060d7bf95874a9e90dc17589edbb3"


使用dep限制在 vendor 中指定希望SDK的特定版本。


因为在使用SDK执行安装与实例化链码部分时，使用 dep ensure 命令会报依赖错误，所以必须添加 ignored 选项



保存该文件，然后执行 dep ensure 命令，该命令会自动将项目所需的依赖下载至当前的 vendor 目录中（下载依赖可能需要一段时间）：

$ dep ensure


提醒：dep ensure 命令执行由于时间比较长，所以执行一次后即可，在后面的Makefile中可注释@dep ensure命令。

2.5.2 测试Fabric-SDK

所在依赖下载安装完成后，我们就可以进行测试

首先启动网络：

$ cd fixtures
$ docker-compose up -d


然后编译并运行：

$ cd ..
$ go build
$ ./education


2.5.3 关闭网络并清理环境

测试成功之后即可以关闭Hypledger Fabric网络，但是我们在Fabric-SDK的配置文件config.yaml中指定了生成的密钥、证书的存储路径，关闭网络之后需要将其进行清理。

1）首先关闭处于启动状态的网络环境： 

$ cd $GOPATH/src/github.com/kongyixueyuan.com/kongyixueyuan/fixtures 
$ docker-compose down

2）然后删除证书存储（由config.yaml配置文件中的client.credentialStore定义）：

$ rm -rf /tmp/kongyixueyuan-*

3）最后删除一些不是由docker-compose命令生成的docker容器和docker镜像： 

$ docker rm -f -v `docker ps -a --no-trunc | grep "kongyixueyuan" | cut -d ' ' -f 1` 2>/dev/null
$ docker rmi `docker images --no-trunc | grep "kongyixueyuan" | cut -d ' ' -f 1` 2>/dev/null

2.5.4 利用Makefile简化步骤

由上面的步骤大家可以看出，启动网络及关闭并清理环境需要执行很多的命令（如进入目录、启动网络、构建、关闭网络、清理环境等等），为了方便测试，用一种方式来简化每次操作时的步骤，我们可以使用一个名为make的工具来实现，该工具的命令可以在一个步骤中自动完成所有的操作执行任务。具体实现方式如下：

创建一个Makefile 文件。 首先，确保你的系统中已经安装了 make 工具。使用如下命令检测是否已安装make工具：

$ make --version

如果没有 make 工具（Ubuntu），则需要先安装 make ：

$ sudo apt install make 

然后进入到项目的根目录下并创建一个名为 Makefile 的文件进行编辑：

$ cd $GOPATH/src/github.com/kongyixueyuan.com/kongyixueyuan
$ vim Makefile

在创建的 Makefile 文件中添加如下内容：

.PHONY: all dev clean build env-up env-down run

all: clean build env-up run

dev: build run

##### BUILD
build:
    @echo "Build ..."
    @dep ensure
    @go build
    @echo "Build done"

##### ENV
env-up:
    @echo "Start environment ..."
    @cd fixtures && docker-compose up --force-recreate -d
    @echo "Environment up"

env-down:
    @echo "Stop environment ..."
    @cd fixtures && docker-compose down
    @echo "Environment down"

##### RUN
run:
    @echo "Start app ..."
    @./kongyixueyuan

##### CLEAN
clean: env-down
    @echo "Clean up ..."
    @rm -rf /tmp/kongyixueyuan-* kongyixueyuan
    @docker rm -f -v `docker ps -a --no-trunc | grep "kongyixueyuan" | cut -d ' ' -f 1` 2>/dev/null || true
    @docker rmi `docker images --no-trunc | grep "kongyixueyuan" | cut -d ' ' -f 1` 2>/dev/null || true
    @echo "Clean up done"

定义的Makefile文件可以执行完成如下步骤的任务：

1）使用make clean命令将关闭并清理Hyperledger Fabric整个网络环境；

2）使用make build命令将编译Golang应用程序；

3）使用make env-up命令将启动 Hyperledger Fabric网络环境；

4）使用make clean命令将启动应用程序并运行。

如果想直接启动项目，则可以使用 make 命令。该 make 命令执行顺序如上面的步骤所示。

如果出现上图的输出结果，则说明执行成功，否则需要根据出现的错误提示进行相应的处理。

2.6 链码安装及实例化

2.6.1 使用Fabric-SDK安装及实例化链码

编辑 sdkInit/start.go 文件，利用Fabric-SDK提供的接口，对链码进行安装及实例化

$ vim sdkInit/start.go


在 start.go 文件中添加如下内容

import (
    [......]

    "github.com/hyperledger/fabric-sdk-go/pkg/fab/ccpackager/gopackager"
    "github.com/hyperledger/fabric-sdk-go/third_party/github.com/hyperledger/fabric/common/cauthdsl"
    "github.com/hyperledger/fabric-sdk-go/pkg/client/channel"
)

// hanxiaodong
// QQ群（专业Fabric交流群）：862733552
func InstallAndInstantiateCC(sdk *fabsdk.FabricSDK, info *InitInfo) (*channel.Client, error) {
    fmt.Println("开始安装链码......")
    // creates new go lang chaincode package
    ccPkg, err := gopackager.NewCCPackage(info.ChaincodePath, info.ChaincodeGoPath)
    if err != nil {
        return nil, fmt.Errorf("创建链码包失败: %v", err)
    }

    // contains install chaincode request parameters
    installCCReq := resmgmt.InstallCCRequest{Name: info.ChaincodeID, Path: info.ChaincodePath, Version: ChaincodeVersion, Package: ccPkg}
    // allows administrators to install chaincode onto the filesystem of a peer
    _, err = info.OrgResMgmt.InstallCC(installCCReq, resmgmt.WithRetry(retry.DefaultResMgmtOpts))
    if err != nil {
        return nil, fmt.Errorf("安装链码失败: %v", err)
    }

    fmt.Println("指定的链码安装成功")
    fmt.Println("开始实例化链码......")

    //  returns a policy that requires one valid
    ccPolicy := cauthdsl.SignedByAnyMember([]string{"org1.kevin.kongyixueyuan.com"})

    instantiateCCReq := resmgmt.InstantiateCCRequest{Name: info.ChaincodeID, Path: info.ChaincodePath, Version: ChaincodeVersion, Args: [][]byte{[]byte("init")}, Policy: ccPolicy}
    // instantiates chaincode with optional custom options (specific peers, filtered peers, timeout). If peer(s) are not specified
    _, err = info.OrgResMgmt.InstantiateCC(info.ChannelID, instantiateCCReq, resmgmt.WithRetry(retry.DefaultResMgmtOpts))
    if err != nil {
        return nil, fmt.Errorf("实例化链码失败: %v", err)
    }

    fmt.Println("链码实例化成功")

    clientChannelContext := sdk.ChannelContext(info.ChannelID, fabsdk.WithUser(info.UserName), fabsdk.WithOrg(info.OrgName))
    // returns a Client instance. Channel client can query chaincode, execute chaincode and register/unregister for chaincode events on specific channel.
    channelClient, err := channel.New(clientChannelContext)
    if err != nil {
        return nil, fmt.Errorf("创建应用通道客户端失败: %v", err)
    }

    fmt.Println("通道客户端创建成功，可以利用此客户端调用链码进行查询或执行事务.")

    return channelClient, nil
}


2.6.2 在main中调用

编辑 main.go 文件

$ vim main.go


main.go 完整内容如下：

/**
  author: hanxiaodong
 */
package main

import (
    "os"
    "fmt"
    "github.com/kongyixueyuan.com/education/sdkInit"
)

const (
    configFile = "config.yaml"
    initialized = false
    SimpleCC = "educc"
)

func main() {

    initInfo := &sdkInit.InitInfo{

        ChannelID: "kevinkongyixueyuan",
        ChannelConfig: os.Getenv("GOPATH") + "/src/github.com/kongyixueyuan.com/education/fixtures/artifacts/channel.tx",

        OrgAdmin:"Admin",
        OrgName:"Org1",
        OrdererOrgName: "orderer.kevin.kongyixueyuan.com",

        ChaincodeID: SimpleCC,
        ChaincodeGoPath: os.Getenv("GOPATH"),
        ChaincodePath: "github.com/kongyixueyuan.com/education/chaincode/",
        UserName:"User1",
    }

    sdk, err := sdkInit.SetupSDK(configFile, initialized)
    if err != nil {
        fmt.Printf(err.Error())
        return
    }

    defer sdk.Close()

    err = sdkInit.CreateChannel(sdk, initInfo)
    if err != nil {
        fmt.Println(err.Error())
        return
    }

    channelClient, err := sdkInit.InstallAndInstantiateCC(sdk, initInfo)
    if err != nil {
        fmt.Println(err.Error())
        return
    }
    fmt.Println(channelClient)

}


2.6.3 测试

执行 make 命令

$ make


输出如下：

[image: cc实例化成功]
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3 业务层实现

3.1 事件处理

在项目根目录下创建一个 service 目录作为业务层，在业务层中，我们使用 Fabric-SDK-Go 提供的接口对象调用相应的 API 以实现对链码的访问，最终实现对分类账本中的状态进行操作。 

$ cd $GOPATH/src/github.com/kongyixueyuan.com/education
$ mkdir service


在 service 目录下创建 domain.go 文件并进行编辑， 声明一个结构体及对事件相关而封装的源代码

$ vim service/domain.go


domain.go 文件完整内容如下：

/**
  @Author : hanxiaodong
*/
package service

import (
    "github.com/hyperledger/fabric-sdk-go/pkg/client/channel"
    "fmt"
    "time"
    "github.com/hyperledger/fabric-sdk-go/pkg/common/providers/fab"
)

type Education struct {
    ObjectType    string    `json:"docType"`
    Name    string    `json:"Name"`        // 姓名
    Gender    string    `json:"Gender"`        // 性别
    Nation    string    `json:"Nation"`        // 民族
    EntityID    string    `json:"EntityID"`        // 身份证号
    Place    string    `json:"Place"`        // 籍贯
    BirthDay    string    `json:"BirthDay"`        // 出生日期
    EnrollDate    string    `json:"EnrollDate"`        // 入学日期
    GraduationDate    string    `json:"GraduationDate"`    // 毕（结）业日期
    SchoolName    string    `json:"SchoolName"`    // 学校名称
    Major    string    `json:"Major"`    // 专业
    QuaType    string    `json:"QuaType"`    // 学历类别
    Length    string    `json:"Length"`    // 学制
    Mode    string    `json:"Mode"`    // 学习形式
    Level    string    `json:"Level"`    // 层次
    Graduation    string    `json:"Graduation"`    // 毕（结）业
    CertNo    string    `json:"CertNo"`    // 证书编号

    Photo    string    `json:"Photo"`    // 照片

    Historys    []HistoryItem    // 当前edu的历史记录
}

type HistoryItem struct {
    TxId    string
    Education    Education
}

type ServiceSetup struct {
    ChaincodeID    string
    Client    *channel.Client
}

func regitserEvent(client *channel.Client, chaincodeID, eventID string) (fab.Registration, <-chan *fab.CCEvent) {

    reg, notifier, err := client.RegisterChaincodeEvent(chaincodeID, eventID)
    if err != nil {
        fmt.Println("注册链码事件失败: %s", err)
    }
    return reg, notifier
}

func eventResult(notifier <-chan *fab.CCEvent, eventID string) error {
    select {
    case ccEvent := <-notifier:
        fmt.Printf("接收到链码事件: %v\n", ccEvent)
    case <-time.After(time.Second * 20):
        return fmt.Errorf("不能根据指定的事件ID接收到相应的链码事件(%s)", eventID)
    }
    return nil
}


3.2 业务层调用链码实现添加状态

在 service 目录下创建 eduService.go 文件

$ vim service/eduService.go


在 eduService.go 文件中编写内容如下，通过一个 SaveEdu 函数实现链码的调用，向分类账本中添加状态的功能：

/**
  author: hanxiaodong
  QQ群（专业Fabric交流群）：862733552
 */
package service

import (
    "github.com/hyperledger/fabric-sdk-go/pkg/client/channel"
    "encoding/json"
)

func (t *ServiceSetup) SaveEdu(edu Education) (string, error) {

    eventID := "eventAddEdu"
    reg, notifier := regitserEvent(t.Client, t.ChaincodeID, eventID)
    defer t.Client.UnregisterChaincodeEvent(reg)

    // 将edu对象序列化成为字节数组
    b, err := json.Marshal(edu)
    if err != nil {
        return "", fmt.Errorf("指定的edu对象序列化时发生错误")
    }

    req := channel.Request{ChaincodeID: t.ChaincodeID, Fcn: "addEdu", Args: [][]byte{b, []byte(eventID)}}
    respone, err := t.Client.Execute(req)
    if err != nil {
        return "", err
    }

    err = eventResult(notifier, eventID)
    if err != nil {
        return "", err
    }

    return string(respone.TransactionID), nil
}


测试添加状态

编辑 main.go 文件

$ vim main.go


main.go 中创建两个 edu 个对象，并调用 SaveEdu 函数，内容如下：

/**
  author: hanxiaodong
 */

package main

import (
    [......]
    "github.com/kongyixueyuan.com/education/service"
)

[......]
    //===========================================//

    serviceSetup := service.ServiceSetup{
        ChaincodeID:EduCC,
        Client:channelClient,
    }

    edu := service.Education{
        Name: "张三",
        Gender: "男",
        Nation: "汉",
        EntityID: "101",
        Place: "北京",
        BirthDay: "1991年01月01日",
        EnrollDate: "2009年9月",
        GraduationDate: "2013年7月",
        SchoolName: "中国政法大学",
        Major: "社会学",
        QuaType: "普通",
        Length: "四年",
        Mode: "普通全日制",
        Level: "本科",
        Graduation: "毕业",
        CertNo: "111",
        Photo: "/static/phone/11.png",
    }

    edu2 := service.Education{
        Name: "李四",
        Gender: "男",
        Nation: "汉",
        EntityID: "102",
        Place: "上海",
        BirthDay: "1992年02月01日",
        EnrollDate: "2010年9月",
        GraduationDate: "2014年7月",
        SchoolName: "中国人民大学",
        Major: "行政管理",
        QuaType: "普通",
        Length: "四年",
        Mode: "普通全日制",
        Level: "本科",
        Graduation: "毕业",
        CertNo: "222",
        Photo: "/static/phone/22.png",
    }

    msg, err := serviceSetup.SaveEdu(edu)
    if err != nil {
        fmt.Println(err.Error())
    }else {
        fmt.Println("信息发布成功, 交易编号为: " + msg)
    }

    msg, err = serviceSetup.SaveEdu(edu2)
    if err != nil {
        fmt.Println(err.Error())
    }else {
        fmt.Println("信息发布成功, 交易编号为: " + msg)
    }    

    //===========================================//

}


执行 make 命令运行应用程序

$ make


执行后如下图所示：

[image: 测试添加状态]
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4 控制层实现

4.1 设置系统用户

通过业务层已经实现了利用 fabric-sdk-go 调用链码查询或操作分类账本状态，接下来，我们开始实现Web应用层，应用层将其分为两个部分，


	控制层

	视图层



在项目根目录下新创建一个名为 web  的目录，用来存放Web应用层的所有内容

$ cd $GOPATH/src/github.com/kongyixueyuan.com/education
$ mkdir -p web/controller


在 web 目录下创建  controller 子目录，在该目录下创建 userInfo.go 、 controllerResponse.go 与 controllerHandler.go 三个文件

$ vim web/controller/userInfo.go


userInfo.go 用来模拟RDB，保存系统用户信息，作为用户登录时核对用户信息，当然，这部分大家可以使用 MySQL 或其它数据库来实现。

userInfo.go 完整代码如下：

/**
  @Author : hanxiaodong
*/

package controller

import "github.com/kongyixueyuan.com/education/service"

type Application struct {
    Setup *service.ServiceSetup
}

type User struct {
    LoginName    string
    Password    string
    IsAdmin    string
}


var users []User

func init() {

    admin := User{LoginName:"Hanxiaodong", Password:"123456", IsAdmin:"T"}
    alice := User{LoginName:"ChainDesk", Password:"123456", IsAdmin:"T"}
    bob := User{LoginName:"alice", Password:"123456", IsAdmin:"F"}
    jack := User{LoginName:"bob", Password:"123456", IsAdmin:"F"}

    users = append(users, admin)
    users = append(users, alice)
    users = append(users, bob)
    users = append(users, jack)

}

func isAdmin(cuser User) bool {
    if cuser.IsAdmin == "T"{
        return true
    }
    return false
}


4.2 处理响应

创建 controllerResponse.go  文件

$ vim web/controller/controllerResponse.go


controllerResponse.go 主要实现对用户请求的响应，将响应结果返回给客户端浏览器。文件完整代码如下：

/**
  @Author : hanxiaodong
*/

package controller

import (
    "net/http"
    "path/filepath"
    "html/template"
    "fmt"
)

func ShowView(w http.ResponseWriter, r *http.Request, templateName string, data interface{})  {

    // 指定视图所在路径
    pagePath := filepath.Join("web", "tpl", templateName)

    resultTemplate, err := template.ParseFiles(pagePath)
    if err != nil {
        fmt.Printf("创建模板实例错误: %v", err)
        return
    }

    err = resultTemplate.Execute(w, data)
    if err != nil {
        fmt.Printf("在模板中融合数据时发生错误: %v", err)
        //fmt.Fprintf(w, "显示在客户端浏览器中的错误信息")
        return
    }

}


4.3 处理请求

创建 controllerHandler.go 文件

$ vim web/controller/controllerHandler.go


controllerHandler.go 文件主要实现接收用户请求，并根据不同的用户请求调用业务层不同的函数，实现对分类账本的访问。其中需要声明并实现的函数：

文件完整内容如下：

/**
  @Author : hanxiaodong
*/

package controller

import (
    "net/http"
    "encoding/json"
    "github.com/kongyixueyuan.com/education/service"
    "fmt"
)

var cuser User

func (app *Application) LoginView(w http.ResponseWriter, r *http.Request)  {

    ShowView(w, r, "login.html", nil)
}

func (app *Application) Index(w http.ResponseWriter, r *http.Request)  {
    ShowView(w, r, "index.html", nil)
}

func (app *Application) Help(w http.ResponseWriter, r *http.Request)  {
    data := &struct {
        CurrentUser User
    }{
        CurrentUser:cuser,
    }
    ShowView(w, r, "help.html", data)
}

// 用户登录
func (app *Application) Login(w http.ResponseWriter, r *http.Request) {
    loginName := r.FormValue("loginName")
    password := r.FormValue("password")

    var flag bool
    for _, user := range users {
        if user.LoginName == loginName && user.Password == password {
            cuser = user
            flag = true
            break
        }
    }

    data := &struct {
        CurrentUser User
        Flag bool
    }{
        CurrentUser:cuser,
        Flag:false,
    }

    if flag {
        // 登录成功
        ShowView(w, r, "index.html", data)
    }else{
        // 登录失败
        data.Flag = true
        data.CurrentUser.LoginName = loginName
        ShowView(w, r, "login.html", data)
    }
}

// 用户登出
func (app *Application) LoginOut(w http.ResponseWriter, r *http.Request)  {
    cuser = User{}
    ShowView(w, r, "login.html", nil)
}

// 显示添加信息页面
func (app *Application) AddEduShow(w http.ResponseWriter, r *http.Request)  {
    data := &struct {
        CurrentUser User
        Msg string
        Flag bool
    }{
        CurrentUser:cuser,
        Msg:"",
        Flag:false,
    }
    ShowView(w, r, "addEdu.html", data)
}

// 添加信息
func (app *Application) AddEdu(w http.ResponseWriter, r *http.Request)  {

    edu := service.Education{
        Name:r.FormValue("name"),
        Gender:r.FormValue("gender"),
        Nation:r.FormValue("nation"),
        EntityID:r.FormValue("entityID"),
        Place:r.FormValue("place"),
        BirthDay:r.FormValue("birthDay"),
        EnrollDate:r.FormValue("enrollDate"),
        GraduationDate:r.FormValue("graduationDate"),
        SchoolName:r.FormValue("schoolName"),
        Major:r.FormValue("major"),
        QuaType:r.FormValue("quaType"),
        Length:r.FormValue("length"),
        Mode:r.FormValue("mode"),
        Level:r.FormValue("level"),
        Graduation:r.FormValue("graduation"),
        CertNo:r.FormValue("certNo"),
        Photo:r.FormValue("photo"),
    }

    app.Setup.SaveEdu(edu)

    r.Form.Set("certNo", edu.CertNo)
    r.Form.Set("name", edu.Name)
    app.FindCertByNoAndName(w, r)
}

func (app *Application) QueryPage(w http.ResponseWriter, r *http.Request)  {
    data := &struct {
        CurrentUser User
        Msg string
        Flag bool
    }{
        CurrentUser:cuser,
        Msg:"",
        Flag:false,
    }
    ShowView(w, r, "query.html", data)
}

// 根据证书编号与姓名查询信息
func (app *Application) FindCertByNoAndName(w http.ResponseWriter, r *http.Request)  {
    certNo := r.FormValue("certNo")
    name := r.FormValue("name")
    result, err := app.Setup.FindEduByCertNoAndName(certNo, name)
    var edu = service.Education{}
    json.Unmarshal(result, &edu)

    fmt.Println("根据证书编号与姓名查询信息成功：")
    fmt.Println(edu)

    data := &struct {
        Edu service.Education
        CurrentUser User
        Msg string
        Flag bool
        History bool
    }{
        Edu:edu,
        CurrentUser:cuser,
        Msg:"",
        Flag:false,
        History:false,
    }

    if err != nil {
        data.Msg = err.Error()
        data.Flag = true
    }

    ShowView(w, r, "queryResult.html", data)
}

func (app *Application) QueryPage2(w http.ResponseWriter, r *http.Request)  {
    data := &struct {
        CurrentUser User
        Msg string
        Flag bool
    }{
        CurrentUser:cuser,
        Msg:"",
        Flag:false,
    }
    ShowView(w, r, "query2.html", data)
}

// 根据身份证号码查询信息
func (app *Application) FindByID(w http.ResponseWriter, r *http.Request)  {
    entityID := r.FormValue("entityID")
    result, err := app.Setup.FindEduInfoByEntityID(entityID)
    var edu = service.Education{}
    json.Unmarshal(result, &edu)

    data := &struct {
        Edu service.Education
        CurrentUser User
        Msg string
        Flag bool
        History bool
    }{
        Edu:edu,
        CurrentUser:cuser,
        Msg:"",
        Flag:false,
        History:true,
    }

    if err != nil {
        data.Msg = err.Error()
        data.Flag = true
    }

    ShowView(w, r, "queryResult.html", data)
}

// 修改/添加新信息
func (app *Application) ModifyShow(w http.ResponseWriter, r *http.Request)  {
    // 根据证书编号与姓名查询信息
    certNo := r.FormValue("certNo")
    name := r.FormValue("name")
    result, err := app.Setup.FindEduByCertNoAndName(certNo, name)

    var edu = service.Education{}
    json.Unmarshal(result, &edu)

    data := &struct {
        Edu service.Education
        CurrentUser User
        Msg string
        Flag bool
    }{
        Edu:edu,
        CurrentUser:cuser,
        Flag:true,
        Msg:"",
    }

    if err != nil {
        data.Msg = err.Error()
        data.Flag = true
    }

    ShowView(w, r, "modify.html", data)
}

// 修改/添加新信息
func (app *Application) Modify(w http.ResponseWriter, r *http.Request) {
    edu := service.Education{
        Name:r.FormValue("name"),
        Gender:r.FormValue("gender"),
        Nation:r.FormValue("nation"),
        EntityID:r.FormValue("entityID"),
        Place:r.FormValue("place"),
        BirthDay:r.FormValue("birthDay"),
        EnrollDate:r.FormValue("enrollDate"),
        GraduationDate:r.FormValue("graduationDate"),
        SchoolName:r.FormValue("schoolName"),
        Major:r.FormValue("major"),
        QuaType:r.FormValue("quaType"),
        Length:r.FormValue("length"),
        Mode:r.FormValue("mode"),
        Level:r.FormValue("level"),
        Graduation:r.FormValue("graduation"),
        CertNo:r.FormValue("certNo"),
        Photo:r.FormValue("photo"),
    }

    app.Setup.ModifyEdu(edu)

    r.Form.Set("entityID", edu.EntityID)
    app.FindByID(w, r)
}



提示：用户在做一些管理操作时需要验证其它是否有相应的操作权限，需要另外进行设计。



4.4 指定路由

在 web 目录下创建一个 webServer.go 文件

$ vim web/webServer.go


该文件主要声明用户请求的路由信息，并且指定 Web 服务的启动信息。文件完整内容如下：

/**
  @Author : hanxiaodong
*/

package web

import (
    "net/http"
    "fmt"
    "github.com/kongyixueyuan.com/education/web/controller"
)


// 启动Web服务并指定路由信息
func WebStart(app controller.Application)  {

    fs:= http.FileServer(http.Dir("web/static"))
    http.Handle("/static/", http.StripPrefix("/static/", fs))

    // 指定路由信息(匹配请求)
    http.HandleFunc("/", app.LoginView)
    http.HandleFunc("/login", app.Login)
    http.HandleFunc("/loginout", app.LoginOut)

    http.HandleFunc("/index", app.Index)
    http.HandleFunc("/help", app.Help)

    http.HandleFunc("/addEduInfo", app.AddEduShow)    // 显示添加信息页面
    http.HandleFunc("/addEdu", app.AddEdu)    // 提交信息请求

    http.HandleFunc("/queryPage", app.QueryPage)    // 转至根据证书编号与姓名查询信息页面
    http.HandleFunc("/query", app.FindCertByNoAndName)    // 根据证书编号与姓名查询信息

    http.HandleFunc("/queryPage2", app.QueryPage2)    // 转至根据身份证号码查询信息页面
    http.HandleFunc("/query2", app.FindByID)    // 根据身份证号码查询信息


    http.HandleFunc("/modifyPage", app.ModifyShow)    // 修改信息页面
    http.HandleFunc("/modify", app.Modify)    //  修改信息

    http.HandleFunc("/upload", app.UploadFile)

    fmt.Println("启动Web服务, 监听端口号为: 9000")
    err := http.ListenAndServe(":9000", nil)
    if err != nil {
        fmt.Printf("Web服务启动失败: %v", err)
    }

}
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5 视图层实现

5.1 目录结构

在项目的web目录下新创建一个名为 static  的目录，用来存放Web应用视图层的所有静态内容

$ cd $GOPATH/src/github.com/kongyixueyuan.com/education
$ mkdir web/static


web/static目录下包括四个子目录，分别为：


	web/static/css ：用于存放控制页面布局及显示样式所需的 CSS 文件

	web/static/js ：用于存放编写的与用户交互的 JavaScript 源代码文件

	web/static/images：用户存放页面显示所需的所有图片文件

	web/static/photo：用于存储添加信息时上传的图片文件



$ mkdir -p web/static/css
$ mkdir -p web/static/images
$ mkdir -p web/static/js
$ mkdir -p web/static/photo


在项目的web目录下新创建一个名为 tpl  的目录，用来存放Web应用响应客户端的模板页面

$ mkdir web/tpl


在 web/tpl 目录下主要有如下页面：


	login.html：用户登录页面

	index.html：用户登录成功之后进入的首页面

	help.html： 显示帮助信息及相关操作的链接页面

	query.html：根据证书编号与姓名查询的页面

	query2.html：根据身份证号码查询的页面

	queryResult.html：根据不同的查询请求显示查询结果的页面

	addEdu.html：添加信息的页面

	modify.html：修改信息的页面



5.2 相关源码实现

相关源代码请参考：

CSS 部分：

web/static/css/addEdu.css

web/static/css/bootstrap.min.css

web/static/css/help.css

web/static/css/index.css

web/static/css/login.css

web/static/css/query.css

web/static/css/queryResult.css

web/static/css/reset.css

JavaScript 部分

web/static/js/bootstrap.min.js

web/static/js/jquery.min.js

HTML 页面模板部分：

web/tpl/addEdu.html

web/tpl/help.html

web/tpl/index.html

web/tpl/login.html

web/tpl/modify.html

web/tpl/query.html

web/tpl/query2.html

web/tpl/queryResult.html

5.3 照片上传

在添加信息时需要额外实现一个功能－添加照片

使用jQuery Ajax功能实现

HTML代码如下：

            <div class="headImg">
                <div class="uploadImg">
                    <input type="file" name="" value="上传照片" id="file">
                    +
                    <!-- <img src="./images/head.jpg" alt=""> -->
                    <img src="" alt="">
                </div>
                <p>请上传照片(120*160px)</p>
            </div>
          </div>


JavaScript代码如下:

         // 上传图片
        $('#file').unbind('change').bind('change',function() {
            event.stopPropagation();
            uploadFile('img');
            return;
        });
        // 头像图片
        var artImg;
        function uploadFile(type) {
            event.stopPropagation();
            let formData = new FormData();
            if( type == "img"){
                formData.append('file', $('#file')[0].files[0]);
            }
            $.ajax({
                url: '/upload',
                type: 'POST',
                cache: false,
                data: formData,
                processData: false,
                dataType: "json",
                contentType: false
            }).done(function (res) {
                if (res.error == "0") {
                    if( type == "img"){
                        $('.uploadImg img').attr('src',res.result.path);
                        $('#photo').val(res.result.path)
                        return artImg = res.result.path;
                    }
                } else {
                    alert("上传失败！" + res.result.msg)
                }
            }).fail(function (res) { });
        }


在 web/controller 目录下创建一个 upload.go 文件

$ vim web/controller/upload.go


upload.go 文件主要利用 Ajax完成 照片传功能的，完整代码如下：

/**
  @Author : hanxiaodong
*/

package controller

import (
    "fmt"
    "net/http"
    "io/ioutil"
    "crypto/rand"
    "path/filepath"
    "os"
    "mime"
    "log"
)

func (app *Application) UploadFile(w http.ResponseWriter, r *http.Request)  {

    start := "{"
    content := ""
    end := "}"

    file, _, err := r.FormFile("file")
    if err != nil {
        content = "\"error\":1,\"result\":{\"msg\":\"指定了无效的文件\",\"path\":\"\"}"
        w.Write([]byte(start + content + end))
        return
    }
    defer file.Close()

    fileBytes, err := ioutil.ReadAll(file)
    if err != nil {
        content = "\"error\":1,\"result\":{\"msg\":\"无法读取文件内容\",\"path\":\"\"}"
        w.Write([]byte(start + content + end))
        return
    }

    filetype := http.DetectContentType(fileBytes)
    //log.Println("filetype = " + filetype)
    switch filetype {
    case "image/jpeg", "image/jpg":
    case "image/gif", "image/png":
    case "application/pdf":
        break
    default:
        content = "\"error\":1,\"result\":{\"msg\":\"文件类型错误\",\"path\":\"\"}"
        w.Write([]byte(start + content + end))
        return
    }

    fileName := randToken(12)    // 指定文件名
    fileEndings, err := mime.ExtensionsByType(filetype)    // 获取文件扩展名
    //log.Println("fileEndings = " + fileEndings[0])
    // 指定文件存储路径
    newPath := filepath.Join("web", "static", "photo", fileName + fileEndings[0])
    //fmt.Printf("FileType: %s, File: %s\n", filetype, newPath)

    newFile, err := os.Create(newPath)
    if err != nil {
        log.Println("创建文件失败：" + err.Error())
        content = "\"error\":1,\"result\":{\"msg\":\"创建文件失败\",\"path\":\"\"}"
        w.Write([]byte(start + content + end))
        return
    }
    defer newFile.Close()

    if _, err := newFile.Write(fileBytes); err != nil || newFile.Close() != nil {
        log.Println("写入文件失败：" + err.Error())
        content = "\"error\":1,\"result\":{\"msg\":\"保存文件内容失败\",\"path\":\"\"}"
        w.Write([]byte(start + content + end))
        return
    }

    path := "/static/photo/" + fileName + fileEndings[0]
    content = "\"error\":0,\"result\":{\"fileType\":\"image/png\",\"path\":\"" + path + "\",\"fileName\":\"ce73ac68d0d93de80d925b5a.png\"}"
    w.Write([]byte(start + content + end))
    return
}

func randToken(len int) string {
    b := make([]byte, len)
    rand.Read(b)
    return fmt.Sprintf("%x", b)
}
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第6章 交互演示

6 交互演示

6.1 启动Web服务

最后编辑   main.go ，以便启动Web界面实现Web应用程序

$ vim main.go


添加如下内容:

import(
    [......]
    "github.com/kongyixueyuan.com/education/web/controller"
    "github.com/kongyixueyuan.com/education/web"
)

func main(){}
    [......]

    app := controller.Application{
        Setup: &serviceSetup,
    }
    web.WebStart(app)
}


应用项目开发完成后，可以直接启动用来查看效果。在命令提示符中输入 make 命令：

$ make


6.2 访问页面

项目启动成功之后，打开浏览器访问:   http://localhost:9000/

根据访问的URL地址系统自动响应登录页面

[image: login]OEBPS/Images/0bcb951ceda1e9427406bbff653b3c01.jpg
kevin@kevin-hf:~$ docker version

Client:

Version: 17.03.2-ce
API version: 1.27

Go version: gol.6.2

Git commit: fSecle2

Built: Thu Jul 5 23:07:48 2018
0s/Arch: linux/amd64

Server:

Version: 17.03.2-ce

API version: 1.27 (minimum version 1.12)
Go version: gol.6.2

Git commit: fSecle2

Built: Thu Jul 5 23:07:48 2018
0S/Arch: linux/amd64

Experimental: false
kevin@kevin-hf:~$ |






OEBPS/Images/3befc95f5ffe1648f017446c6d0218fe.jpg
SHIESE

TESSHEZHIRESD

MEFMEBNSHIESE

=

1. FHEEFHIEEETEE.

2. EAFHIEEENEARE.

3. FRIEEAERE AT EENEASEZA

4, FHEBMEABHESSRETH , IBESE
EH18ML. FOBIBESH AISAREFE.

5. BRSS AL 010-62199588
#B7E kefu@chsi com.cn





OEBPS/Images/9e57ea091347a20ac0657853a1eed544.jpg
BB AR AT, R AR A 2 5 1 SRR AT BT S
&{0xc4204fcdb0 0xc420099db0 0xc4204£c£30 0xc4204fce70}
I EIFEFD B : &{7c98d9£45206£7859¢75dde950308bc0513e1e14£91508£2363a787ale740£0 educc eventAddEdu [1 2 localhost:7151}
BEMKY, THHSH: 7c98dIf4£52b6£7859e75dde950308bc0513e1e14£91508£2363a787a1e740£0
I EI SRS M : & {1adb744dad8430cacd2d94c9aBa864caTe6c56cefcd551640ebbcb6£d7387135 educe eventAddEdu [1 3 localhost:7151}
BEMKY, TH% SN 1adb744dad8430cacd2d94c9a8a864cdTe6c56cefca551640ebbcb6£d7387135
EERRS EHLEGE BN
{eduobj ZFPM 5 ¥ 102 Eig 19924F02H01H 2010497 2014578 FEARKZ THEE ¥8 IF HFBLHH A8 5l 222 /static/phone/22.png [1}
HE 5 HES T E RS BT
{eduobj 3Kk= 5 X 101 Jb3R 19914F01H01H 2009498 20135F7H HEEBUEKRE #H&¥ @ WFE FBELHH AR Hdk 111 /static/phone/11.png [{7c98d9If4£52b6£7859e75dde950308b

c0513e1e14£91508£2363a787a1e740£0 {educbj K= T X 101 JbtEE 19914F018501H 2009%F9F 2013478 FEBGEARE H&¥ ¥E N4F EHiBLHH &% Bk 111 /static/phone/11.png
(1331}

B EIEEFBE A : & (bfb9099e29042328£1084b£893532e0261b8813ece62e6663369a5al9ae32ee0 educc eventModifyEdu [1 4 localhost:7151}
B BERIERT, TH% SN bfb9099e2904a328£1084bfB9353220261b8813ece62e6663369a5al9ae32eel
kevin@kevin-hf:~/go/src/github.com/kongyixueyuan.com/education$ |

%.

7 5

i






OEBPS/Images/cc2efa018a21a6a1e2b19bdff19e77b0.jpg
kevin@kevin-hf:~$ docker-compose version
docker-compose version 1.8.0, build unknown
docker-py version: 1.9.0

CPython version: 2.7.12

OpenSSL version: OpenSSL 1.0.2g 1 Mar 2016
kevin@kevin-hf:~$ |
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peer0.orgl.kevin. kongyixueyuan.com exited with code 0
peerl.orgl.kevin.kongyixueyuan.com exited with code 0

couchdb exited with code 143

orderer.kevin.kongyixueyuan.com exited with code 2
ca.orgl.kevin.kongyixueyuan.com exited with code 137
kevin@kevin-hf:~/go/src/github.com/kongyixueyuan.com/education/fixturess$
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[nodeCmd] func?7 -> DEBU 158 sig: terminated
[gossip/gossip] Stop -> INFO 159 Stopping gossip
[gossip/discovery] Stop -> INFO 15a Stopping
[gossip/discovery] Stop -> INFO 15b Stopped

[gossip/comm]
[gossip/comm]
[gossip/comm]
[gossip/comm]
[gossip/comm]
[gossip/comm]

Stop -> INFO 15c Stopping

Stop -> DEBU 15d Shut down connection store, connection count: 0

Stop -> DEBU 15e Shut down publisher

Stop -> DEBU 15f Closed subscriptions, waiting for goroutines to stop...
funcl -> DEBU 160 Exiting Accept() loop

Stop -> INFO 161 Stopped

[gossip/discovery] handleMessages —> DEBU 162 Stopped
[gossip/discovery] handlePresumedDeadPeers —> DEBU 163 Stopped
[gossip/gossip] acceptMessages —> DEBU 164 Exiting
[gossip/gossip] handlePresumedDead —> DEBU 165 Exiting
[nodeCmd] func?7 -> DEBU 15d sig: terminated

[gossip/gossip] Stop -> INFO 15e Stopping gossip
[gossip/discovery] Stop -> INFO 15f Stopping
[gossip/discovery] Stop -> INFO 160 Stopped

[gossip/comm]
[gossip/comm]
[gossip/comm]
[gossip/comm]
[gossip/comm]
[gossip/comm]

Stop -> INFO 161 Stopping

Stop -> DEBU 162 Shut down connection store, connection count: 0

Stop -> DEBU 163 Shut down publisher

Stop -> DEBU 164 Closed subscriptions, waiting for goroutines to stop...
funcl -> DEBU 165 Exiting Accept() loop

Stop -> INFO 166 Stopped

[gossip/discovery] handleMessages —> DEBU 167 Stopped
[gossip/discovery] handlePresumedDeadPeers —> DEBU 168 Stopped
[gossip/gossip] acceptMessages —> DEBU 169 Exiting
[gossip/gossip] handlePresumedDead —> DEBU l6a Exiting
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kevin@kevin-hf:~/go/src/github.com/kongyixueyuan.com/education$ vim main.go
kevin@kevin-hf:~/go/src/github.com/kongyixueyuan.com/education$ make
Stop environment ...

Removing network fixtures default

WARNING: Network fixtures_default not found.

Environment down

Clean up ...

Clean up done

Build ...

Build done

Start environment ...

Creating network "fixtures default” with the default driver
Creating couchdb

Creating ca.orgl.kevin.kongyixueyuan.com

Creating orderer.kevin.kongyixueyuan.com

Creating peerl.orgl.kevin.kongyixueyuan.com

Creating peer0.orgl.kevin.kongyixueyuan.com

Environment up

start app ...
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go version gol.10.3 linux/amd64
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kevin@kevin-hf:~/go/src/github.com/kongyixueyuan.com/education$ make

Stop environment ...

Removing network fixtures_default

WARNING: Network fixtures_default not found.

Environment down

Clean up ...

Clean up done

Build ...

Build done

Start environment ...

Creating network "fixtures_default” with the default driver

Creating couchdb

Creating ca.orgl.kevin.kongyixueyuan.com

Creating orderer.kevin.kongyixueyuan.com
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Environment up
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[chaincode] handleMessage -> DEBU 118 [] Fabric side handling ChaincodeMessage of type: REGISTER in stat
[chaincode] HandleRegister -> DEBU 119 Received REGISTER in state created

[chaincode] Register -> DEBU 1la registered handler complete for chaincode gscc:1.2.0

[chaincode] HandleRegister -> DEBU 11b Got REGISTER for chaincodeID = name:"gscc:1.2.0" , sending back R
[chaincode] HandleRegister -> DEBU llc Changed state to established for name:"gscc:1.2.0"

[chaincode] sendReady -> DEBU 11d sending READY for chaincode name:"gscc:1.2.0"

[shim] funcl -> DEBU lle [JReceived message REGISTERED from peer

[shim] handleMessage —> DEBU 11f [] Handling ChaincodeMessage of type: REGISTERED (state:created)
[shim] funcl -> DEBU 120 []Received message READY from peer

[shim] handleMessage -> DEBU 121 [] Handling ChaincodeMessage of type:
[chaincode] sendReady -> DEBU 122 Changed to state ready for chaincode
[chaincode] Launch -> DEBU 123 launch complete

[chaincode] execute -> DEBU 124 canonical name: gscc:1.2.0

[chaincode] Execute —-> DEBU 125 Entry

[shim] funcl -> DEBU 126 [299d9710]Received message INIT from peer
[shim] handleMessage -> DEBU 127 [299d9710] Handling ChaincodeMessage of type: INIT (state:ready)

[shim] handleReady -> DEBU 128 [299d9710] Received INIT, initializing chaincode

[gscc] Init -> INFO 129 Init QsCC

[shim] funcl -> DEBU 12a [299d9710] Init get response status: 200

[shim] funcl -> DEBU 12b [299d9710] Init succeeded. Sending COMPLETED

[shim] triggerNextState —> DERU 12c [299d9710] send state message COMPLETED

[chaincode] handleMessage —> DEBU 12d [299d9710] Fabric side handling ChaincodeMessage of type: COMPLETE

READY (state:established)
name:"gscc:1.2.0"

[chaincode] Notify -> DEBU 12e [299d9710] notifying Txid:299d9710-ae33-4880-aa%e-1389bac4c52c, channelID

[chaincode] Execute -> DEBU 12f Exit
[sccapi] deploySysCC -> INFO 130 system chaincode gscc/ (github.com/hyperledger/fabric/core/scc/gscc) dep

[nodeCmd] serve -> INFO 131 Deployed system chaincodes
[discovery/lifecycle] InstalledCCs —> DEBU 132 Returning []
[discovery] NewService -> INFO 133 Created with config TLS: true, authCacheMaxSize: 1000, authCachePurge

[nodeCmd] registerDiscoveryService -> INFO 134 Discovery service activated

[nodeCmd] serve —> INFO 135 Starting peer with ID=[name:"peer0.orgl.kevin.kongyixueyuan.com" ], network
[nodeCmd] serve —> INFO 136 Started peer with ID=[name:"peer0.orgl.kevin.kongyixueyuan.com” ], network I
[nodeCmd] func9 -> INFO 137 Starting profiling server with listenAddress = 0.0.0.0:6060





OEBPS/Images/90221ebccff6055341b9f337ccc7ee3f.jpg
B - By
HigiEE

> PEFHEwEE

FhEE

> BEERESER
> RESHIESES
> HEERES

> AR

> Bt

S HEEE
>>SEEEEFTE
ESF)\NEXAESHEEEFANFEINES (Fa8%) | LR001EENFELS (EBRFE
EERENFEIHES) .

FESORSURAFESA  FESTMEEAFEREER.

>>ZHEDEE

2001 FELKERFANSXESHEFDIESRTIMER (2FHIAE ) . OFfist, SE8STH,
WMAFTR (HHEE) | REHE (TEE) | FIRE. SSREeEs (IHEE ) URESHEY
EXEER (EEE) S,





OEBPS/Images/1c88d84c08992f81d157cbc663e0ee93.jpg
kevin@kevin-hf:~§ cd