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2019年全国职业院校技能大赛（高职组）

“云计算技术与应用”赛卷 E

场景描述

一、目标任务

某企业拟搭建私有云平台，以实现资源池化弹性管理、企业应用集中管理、

统一安全认证和授权等管理。试按照赛卷给出的云平台架构进行 IaaS、PaaS、大

数据系统部署及运维管理；根据企业给出的岗位数据信息进行相应的统计分析处

理和微信小程序开发；编写相应的工程文档。

二、云平台架构说明

赛项所采用的云计算系统架构如图 1所示，IP地址规划如表 1所示。

图 1 云计算系统架构图



2019 年全国职业院校技能大赛（高职组）“云计算技术与应用” 赛卷 E

第 2 页 共 112 页

表 1 IP地址规划表

注：表中的 x为考位号；根据图表给出的信息，检查硬件连线及网络设备配置，

确保网络连接正常。考试所需要的资源包与附件均在考位信息表中给出。

第一部分：IaaS云计算基础架构平台（共 15分）

任务：IaaS云平台搭建（15分）

修改云平台 IaaS各节点的系统配置，按云平台搭建步骤逐步安装，并完成相

应的答题。

1. 操作系统环境配置（1分）

设置主机名、防火墙及 SELinux：

（1）设置控制节点主机名为 controller，计算节点主机名为 compute；

（2）关闭控制节点和计算节点的防火墙，设置为开机不启动；

（3）设置控制节点和计算节点的 SELinux为 Permissive模式；

（4）退出 SecureCRT，重新通过 ssh连接各节点服务器；

使用命令查询控制节点和计算节点的主机名、防火墙是否处于关闭状态及

设备名称 接口 IP地址 说明

控制节点服务器

eth0 192.168.100.10/24 Vlan 100

eth1
192.168.200.10/24 （ 初 始

IP）
Vlan 200

计算节点服务器

eth0 192.168.100.20/24 Vlan 100

eth1
192.168.200.20/24 （ 初 始

IP）
Vlan 200

PC-1 本地连接 172.16.x.2/16 Vlan 1

PC-2 本地连接 172.16.x.3/16 Vlan 1

PC-3 本地连接 172.16.x.4/16 Vlan 1

交换机

Vlan 1 172.16.x.1/16

Vlan 100 192.168.100.1/24

Vlan 200 192.168.200.1/24
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SELinux的状态。依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@controller ~]# hostname

controller

[root@compute ~]# hostname

compute

[root@controller ~]#systemctl status firewalld

● firewalld.service - firewalld - dynamic firewall daemon

Loaded: loaded (/usr/lib/systemd/system/firewalld.service; disabled; vendor

preset: enabled)

Active: inactive (dead)

Docs: man:firewalld(1)

[root@controller ~]# getenforce

Permissive

正确的控制节点和计算节点名字各 0.25分

防火墙状态 0.25分

SeLinux状态 0.25分

2. 上传镜像源并挂载（1分）

通 过 SecureFX 上 传 两 个 镜 像 文 件 CentOS-7-x86_64-DVD-1511.iso 和

XianDian-IaaS-v2.2.iso到控制节点的 opt目录下；在 opt目录下创建两个子目录

centos和 iaas，并将 CentOS-7-x86_64-DVD-1511.iso镜像文件挂载到 centos目录

下，将 XianDian-IaaS-v2.2.iso镜像文件挂载到 iaas 目录下；使用 df 命令查看挂

载的信息（需显示挂载的文件系统类型）。依次将各操作命令与返回结果以文本

形式提交到答题框。

参考答案

[root@controller ~]# mkdir /opt/{centos，iaas}

[root@controller ~]# mount -o loop CentOS-7-x86_64-DVD-1511.iso /opt/centos/

mount: /dev/loop0 is write-protected, mounting read-only
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[root@controller ~]# mount -o loop XianDian-IaaS-v2.2.iso /opt/iaas/

mount: /dev/loop1 is write-protected, mounting read-only

[root@controller ~]# df -Th

Filesystem Type Size Used Avail Use% Mounted on

/dev/vda1 xfs 50G 7.6G 43G 16% /

devtmpfs devtmpfs 984M 0 984M 0% /dev

tmpfs tmpfs 1001M 0 1001M 0% /dev/shm

tmpfs tmpfs 1001M 17M 985M 2% /run

tmpfs tmpfs 1001M 0 1001M 0% /sys/fs/cgroup

/dev/loop0 iso9660 4.1G 4.1G 0 100% /opt/centos

/dev/loop1 iso9660 2.7G 2.7G 0 100% /opt/iaas

完成镜像的挂载 0.5分

显示挂载信息（文件系统类型）0.5分

3. 配置本地以及远程 yum源（1分）

配置控制节点本地 yum源文件 local.repo，搭建 ftp服务并配置根目录为指向

存放 yum源的路径；配置计算节点 yum源文件 ftp.repo，使用控制节点 ftp服务

作为 yum源，其中节点的地址以主机名表示；使用 cat命令查看控制节点和计算

节点的 yum 源全路径配置文件。依次将各操作命令与返回结果以文本形式提交

到答题框。

参考答案

[root@controller ~]# cat /etc/yum.repos.d/local.repo

[centos]

name=centos

baseurl=file:///opt/centos

enabled=1

gpgcheck=0

[iaas]

name=iaas
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baseurl=file:///opt/iaas/iaas-repo

enabled=1

gpgcheck=0

[root@compute ~]# cat /etc/yum.repos.d/ftp.repo

[centos]

name=centos

baseurl=ftp://controller/centos

enabled=1

gpgcheck=0

[iaas]

name=iaas

baseurl=ftp://controller/iaas/iaas-repo

enabled=1

gpgcheck=0

正确的 controller节点 yum配置文件 0.5分

正确的 compute节点 yum配置文件 0.5分

4. 环境变量配置（1分）

在控制节点和计算节点分别安装 iaas-xiandian软件包，根据表 2内容完成脚

本文件 openrc.sh的配置。将 openrc.sh的内容以文本形式提交到答题框。

表 2 变量配置表

服务 变量 参数/密码

MySQL

root 000000

Keystone 000000

Glance 000000

Nova 000000

Neutron 000000

Heat 000000

Trove 000000
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Keystone

DOMAIN_NAME demo

Admin 000000

Rabbit 000000

Glance 000000

Nova 000000

Neutron 000000

Heat 000000

Trove 000000

Neutron
Metadata 000000

External Network enp9s0

参考答案

[root@controller opt]# cat /etc/xiandian/openrc.sh

##--------------------system config--------------------##

##Controller Server Manager IP. example:x.x.x.x

HOST_IP=192.168.100.10

##Controller Server hostname. example:controller

HOST_NAME=controller

##Compute Node Manager IP. example:x.x.x.x

HOST_IP_NODE=192.168.100.20

##Compute Node hostname. example:compute

HOST_NAME_NODE=compute

##--------------------Rabbit config ------------------##

##user for rabbit. example:openstack

RABBIT_USER=openstack

##Password for rabbit user .example:000000

RABBIT_PASS=000000

##--------------------MySQL config---------------------##

##Password for MySQL root user . exmaple:000000

DB_PASS=000000

##--------------------Keystone config------------------##
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##Password for Keystore admin user. exmaple:000000

DOMAIN_NAME=demo

ADMIN_PASS=000000

DEMO_PASS=000000

##Password for Mysql keystore user. exmaple:000000

KEYSTONE_DBPASS=000000

##--------------------Glance config--------------------##

##Password for Mysql glance user. exmaple:000000

GLANCE_DBPASS=000000

##Password for Keystore glance user. exmaple:000000

GLANCE_PASS=000000

##--------------------Nova config----------------------##

##Password for Mysql nova user. exmaple:000000

NOVA_DBPASS=000000

##Password for Keystore nova user. exmaple:000000

NOVA_PASS=000000

##--------------------Neturon config-------------------##

##Password for Mysql neutron user. exmaple:000000

NEUTRON_DBPASS=000000

##Password for Keystore neutron user. exmaple:000000

NEUTRON_PASS=000000

##metadata secret for neutron. exmaple:000000

METADATA_SECRET=000000

##External Network Interface. example:eth1

INTERFACE_NAME=enp8s0

##First Vlan ID in VLAN RANGE for VLAN Network. exmaple:101

minvlan=101

##Last Vlan ID in VLAN RANGE for VLAN Network. example:200

maxvlan=200

##--------------------Cinder config--------------------##

##Password for Mysql cinder user. exmaple:000000
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CINDER_DBPASS=000000

##Password for Keystore cinder user. exmaple:000000

CINDER_PASS=000000

##Cinder Block Disk. example:md126p3

BLOCK_DISK=md126p4

##--------------------Swift config---------------------##

##Password for Keystore swift user. exmaple:000000

SWIFT_PASS=000000

##The NO1. NODE Object Disk for Swift. example:md126p4. The 2nd will be

OBJECT_DISK_2

OBJECT_DISK=md126p5

##The NO1. NODE IP for Swift Storage Network. example:x.x.x.x. The 2nd will be

STORAGE_LOCAL_NET_IP_2

STORAGE_LOCAL_NET_IP=192.168.100.20

##--------------------Heat config----------------------##

##Password for Mysql heat user. exmaple:000000

HEAT_DBPASS=000000

##Password for Keystore heat user. exmaple:000000

HEAT_PASS=000000

##--------------------Ceilometer config----------------##

##Password for Mysql ceilometer user. exmaple:000000

CEILOMETER_DBPASS=000000

##Password for Keystore ceilometer user. exmaple:000000

CEILOMETER_PASS=000000

##--------------------AODH config----------------##

##Password for Mysql AODH user. exmaple:000000

AODH_DBPASS=000000

##Password for Keystore AODH user. exmaple:000000

AODH_PASS=000000

正确的 openrc.sh配置文件参数 1分
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5. 数据库安装（2分）

使用 iaas-install-mysql.sh脚本安装数据库服务，进入数据库。

（1）创建本地用户 examuser，密码为 000000；

（2）查询 mysql数据库中 user表的 host，user，password字段；

（3）赋予该用户对所有数据库拥有“查询”“删除”“更新”“创建”的

本地权限。

依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[MariaDB [(none)]> insert into mysql.user(host,user,Password)

values("localhost","examuser",Password("000000"));

Query OK, 1 row affected, 4 warnings (0.00 sec)

MariaDB [(none)]> use mysql

Reading table information for completion of table and column names

You can turn off this feature to get a quicker startup with -A

Database changed

MariaDB [mysql]> select host,user,password from user;

+-----------+----------+-------------------------------------------+

| host | user | password |

+-----------+----------+-------------------------------------------+

| localhost | root | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| xiandian | root | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| 127.0.0.1 | root | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| ::1 | root | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| localhost | keystone | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| % | keystone | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| localhost | glance | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| % | glance | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| localhost | nova | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| % | nova | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| localhost | neutron | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |
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| % | neutron | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| localhost | cinder | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| % | cinder | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| localhost | heat | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| % | heat | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| localhost | aodh | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| % | aodh | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

| localhost | examuser | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

+-----------+----------+-------------------------------------------+

19 rows in set (0.00 sec)

MariaDB [mysql]> grant select,delete,update,create on *.* to examuser@"localhost"

identified by "000000";

Query OK, 0 rows affected (0.01 sec)

正确的创建用户 0.5分

正确的查询信息 0.5分

赋予用户正确的权限 1分

6. Keystone安装（2分）

使用 iaas-install-keystone.sh脚本安装 Keystone服务；创建用户名为 testuser，

密码设置为 xiandian，将 testuser用户分配给 admin项目，赋予该用户拥有 admin

的权限。依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@xiandian~]# source /etc/keystone/admin-openrc.sh

[root@xiandian~]# openstack user create --domain demo --password xiandian testuser

+-----------+----------------------------------+

| Field | Value |

+-----------+----------------------------------+

| domain_id | 5a486c51bc8e4dffa4a181f6c54e0938 |

| enabled | True |
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| id | ec6d67cdb3ac4b3ca827587c14be0a3e |

| name | testuser |

+-----------+----------------------------------+

[root@xiandian ~]# openstack role add --project admin --user testuser admin

正确的创建用户 1分

正确的赋予用户权限 1分

7. Glance安装（2分）

使用 iaas-install-glance.sh脚本安装 Glance服务；使用

CentOS_6.5_x86_64_XD.qcow2文件创建名为 examimage的镜像；使用 openstack

命令查看镜像列表；使用 openstack命令设置该镜像的标签为 lastone，并查询该

镜像的详细信息。依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@xiandian ~]# glance image-create --name "examimage" --disk-format "qcow2"

--container-format bare --progress < /root/CentOS_6.5_x86_64_XD.qcow2

[=============================>] 100%

+------------------+--------------------------------------+

| Property | Value |

+------------------+--------------------------------------+

| checksum | 3e565ace16066679ea363dde5411ed25 |

| container_format | bare |

| created_at | 2018-01-17T09:01:36Z |

| disk_format | qcow2 |

| id | 3bb63ae0-3129-442b-b19f-9f66298132aa |

| min_disk | 0 |

| min_ram | 0 |

| name | examimage |

| owner | 0ab2dbde4f754b699e22461426cd0774 |

| protected | False |
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| size | 283181056 |

| status | active |

| tags | [] |

| updated_at | 2018-01-17T09:01:38Z |

| virtual_size | None |

| visibility | private |

+------------------+--------------------------------------+

[root@xiandian ~]# openstack image list

+--------------------------------------+-----------+--------+

| ID | Name | Status |

+--------------------------------------+-----------+--------+

| 3bb63ae0-3129-442b-b19f-9f66298132aa | examimage | active |

+--------------------------------------+-----------+--------+

[root@xiandian ~]# openstack image set examimage --tag lastone

[root@xiandian ~]# openstack image show examimage

+------------------+------------------------------------------------------+

| Field | Value

|

+------------------+------------------------------------------------------+

| checksum | 3e565ace16066679ea363dde5411ed25

|

| container_format | bare |

| created_at | 2018-01-17T09:01:36Z

|

| disk_format | qcow2

|

| file | /v2/images/3bb63ae0-3129-442b-b19f-9f66298132aa/file |

| id | 3bb63ae0-3129-442b-b19f-9f66298132aa

|

| min_disk | 0

|
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| min_ram | 0

|

| name | examimage

|

| owner | 0ab2dbde4f754b699e22461426cd0774

|

| protected | False

|

| schema | /v2/schemas/image

|

| size | 283181056

|

| status | active

|

| tags | lastone

|

| updated_at | 2018-01-18T01:15:18Z

|

| virtual_size | None

|

| visibility | private |

+------------------+------------------------------------------------------+

正确的上传镜像 0.5分

正确的查询镜像列表 0.5分

给镜像打标签 0.5分

返回正确的镜像详细信息 0.5分

8. Nova管理（2分）

使用 iaas-install-nova-controller.sh 和 iaas-install-nova-compute.sh 脚本安装
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Nova服务；使用 Nova相关命令创建名为 exam、ID 为 1234、内存为 1024MB、

硬盘为 20GB、虚拟内核数量为 2的云主机类型；查看 exam的详细信息。依次

将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@xiandian ~]# nova flavor-create exam 1234 1024 20 2

+------+------+-----------+------+-----------+------+-------+-------------+-----------+

| ID | Name | Memory_MB | Disk | Ephemeral | Swap | VCPUs | RXTX_Factor |

Is_Public |

+------+------+-----------+------+-----------+------+-------+-------------+-----------+

| 1234 | exam | 1024 | 20 | 0 | | 2 | 1.0 | True

|

+------+------+-----------+------+-----------+------+-------+-------------+-----------+

[root@xiandian ~]# nova flavor-show 1234

+----------------------------+-------+

| Property | Value |

+----------------------------+-------+

| OS-FLV-DISABLED:disabled | False |

| OS-FLV-EXT-DATA:ephemeral | 0 |

| disk | 20 |

| extra_specs | {} |

| id | 1234 |

| name | exam |

| os-flavor-access:is_public | True |

| ram | 1024 |

| rxtx_factor | 1.0 |

| swap | |

| vcpus | 2 |

+----------------------------+-------+

正确的创建云主机类型 1分

查询云主机类型返回正确结果 1分
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9. 网络创建（2分）

使用 iaas-install-neutron-controller.sh 和 iaas-install-neutron-compute.sh 脚本安

装 Neutron服务，网络选用 GRE模式：

（1）创建云主机外部网络为 ext-net，子网为 ext-subnet，虚拟机浮动 IP网段

为 192.168.200.0/24，网关为 192.168.200.1；

（2）创建云主机隧道网络 int-net1，子网为 int-subnet1，虚拟机子网 IP网段

为 10.0.0.0/24，网关为 10.0.0.1；

（3）创建云主机隧道网络 int-net2，子网为 int-subnet2，虚拟机子网 IP网段

为 10.0.1.0/24，网关为 10.0.1.1；

（4）添加名为 ext-router的路由器，配置路由接口地址，完成隧道网络 int-net1

和外部网络 ext-net的连通。

使用 Neutron相关命令查询子网的列表信息，并查看 int-subnet1的详细信息。

依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@controller ~]# neutron subnet-list

+--------------------------------------+------------+----------------+-------------------------------

-------------------+

| id | name | cidr |

allocation_pools |

+--------------------------------------+------------+----------------+-------------------------------

-------------------+

| 1e097cb7-9630-418d-bfd1-57e80354b39a | ext-subnet | 172.30.24.0/21 | {"start":

"172.30.24.2", "end": "172.30.31.254"} |

| 6386b9ad-c446-45ae-a947-8a44b580feaf | int-subnet1 | 20.1.0.0/21 | {"start":

"20.1.0.2", "end": "20.1.7.254"} |

+--------------------------------------+------------+----------------+-------------------------------

-------------------+

[root@controller ~]# neutron subnet-show 6386b9ad-c446-45ae-a947-8a44b580feaf
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+-------------------+--------------------------------------------+

| Field | Value |

+-------------------+--------------------------------------------+

| allocation_pools | {"start": "20.1.0.2", "end": "20.1.7.254"} |

| cidr | 20.1.0.0/21 |

| created_at | 2018-01-13T04:37:27 |

| description | |

| dns_nameservers | |

| enable_dhcp | True |

| gateway_ip | 20.1.0.1 |

| host_routes | |

| id | 6386b9ad-c446-45ae-a947-8a44b580feaf |

| ip_version | 4 |

| ipv6_address_mode | |

| ipv6_ra_mode | |

| name | int-subnet1 |

| network_id | 3d4eccf3-8967-4bc4-8c9c-78191e03f0c6 |

| subnetpool_id | |

| tenant_id | 38e4fd41edaf40189d152dda18935b97 |

| updated_at | 2018-01-13T04:37:27 |

+-------------------+--------------------------------------------+

正确查询子网列表信息 1分

正确查询子网详细信息 1分

10. Dashboard配置（1分）

使用 iaas-install-dashboard.sh 脚本安装 Dashboard 服务；使用 curl 命令查询

http://192.168.100.10/dashboard/auth/login/。依次将操作命令与返回结果以文本形

式提交到答题框。

参考答案
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[root@controller ~]# curl http://192.168.100.10/dashboard/auth/login/

Login - XianDian Dashboard

云计算基础架构服务平台

正确查询 openstack首页 1分

第二部分：PaaS服务平台（共 5分）

任务：PaaS平台搭建（5分）

1. PaaS平台安装（2分）

PaaS平台架构如图 2所示。

图 2 PaaS平台架构图

根据图2给出的PaaS 平台架构，在 IaaS 平台的两台云主机上部署一个PaaS

平台，其中 Server 云主机上部署 Server 节点和 Registry节点，Client 云主机上

部署 Client 节点。每个云主机的配置要求分别为

（1）系统配置

Server/Registry节点：2vCPU，4GB内存，60GB硬盘；

Client节点：2vCPU，4GB内存，60GB硬盘；

（2）操作系统：centos 7；

（3）IP：Server和 Client云主机 IP动态分配；

（4）Server节点的主机名：Server；

（5）Client节点的主机名：Client。
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根据系统配置要求，完成配置文件的自定义与修改，搭建 PaaS 平台。登录

PaaS 平台，通过 curl 命令查询 Rancher 管理平台首页（自己创建的环境，非

default）。依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@server images]# curl http://10.0.6.126:8080/env/1a7/apps/stacks

Loading

Curl正确的地址 1分

正确的返回结果 1分

2. 自定义应用模板（3分）

使用附件中提供的 definecatalog-master.zip软件包中的文件自定义 nginx应用

模板并部署在 PaaS上；通过 curl命令查询该应用的“API查看”页面。依次将

各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@server ~]# curl http://10.0.6.216:8080/v2-beta/projects/1a7/stacks/1st9

{"id":"1st9","type":"stack","links":{"self":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\

/1a7\/stacks\/1st9","account":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/stacks\/

1st9\/account","hosts":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/stacks\/1st9\/h

osts","instances":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/stacks\/1st9\/instan

ces","scheduledUpgrades":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/stacks\/1s

t9\/scheduledupgrades","secrets":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/sta

cks\/1st9\/secrets","services":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/stacks\/

1st9\/services","volumeTemplates":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/s

tacks\/1st9\/volumetemplates","volumes":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/

1a7\/stacks\/1st9\/volumes","composeConfig":"http:\/\/10.0.6.216:8080\/v2-beta\/proj

ects\/1a7\/stacks\/1st9\/composeconfig"},"actions":{"deactivateservices":"http:\/\/10.0

.6.216:8080\/v2-beta\/projects\/1a7\/stacks\/1st9\/?action=deactivateservices","activat

eservices":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/stacks\/1st9\/?action=acti

vateservices","upgrade":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/stacks\/1st9\
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/?action=upgrade","addoutputs":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a7\/stac

ks\/1st9\/?action=addoutputs","update":"http:\/\/10.0.6.216:8080\/v2-beta\/projects\/1a

7\/stacks\/1st9\/?action=update","exportconfig":"http:\/\/10.0.6.216:8080\/v2-beta\/pro

jects\/1a7\/stacks\/1st9\/?action=exportconfig","remove":"http:\/\/10.0.6.216:8080\/v2

-beta\/projects\/1a7\/stacks\/1st9\/?action=remove"},"baseType":"stack","name":"ngin

x","state":"active","accountId":"1a7","answers":null,"binding":null,"created":"2019-0

4-29T01:20:16Z","createdTS":1556500816000,"description":null,"dockerCompose":"

version: '2'\nservices:\n nginx:\n image: nginx:latest\n{{- if ne .Values.db_link

\"\"}}\n external_links:\n - ${db_link}:db\n{{- else}}\n links:\n

- db:db\n ports:\n - ${http_port}:80\n db:\n image: mysql:8.0\n

environment:\n MYSQL_ROOT_PASSWORD: ${mysql_password}\n

MYSQL_USER: ${mysql_user}\n MYSQL_PASSWORD:

${mysql_password}\n MYSQL_DATABASE: ${mysql_db}\n volumes:\n

- nginx-db:\/var\/lib\/mysql\n{{- end}}\nvolumes:\n nginx-data:\n driver:

${volume_driver}\n{{- if eq .Values.db_link \"\"}}\n nginx-db:\n driver:

${volume_driver}\n{{-

end}}\n","environment":{"http_port":"9999","volume_driver":"local","mysql_db":"n

ginx","mysql_user":"nginx","mysql_password":"000000"},"externalId":"catalog:\/\/n

ginx:nginx:0","group":null,"healthState":"healthy","kind":"stack","outputs":null,"prev

iousEnvironment":null,"previousExternalId":null,"rancherCompose":"version:

'2'\ncatalog:\n name: \"nginx\"\n version: \"v0.0.1\"\n description: \"A web

service.\"\n minimum_rancher_version: v0.51.0\n questions:\n - variable:

http_port\n description: \"http port to access nginx\"\n label: \"Http

Port\"\n required: true\n default: \"9999\" \n type: \"int\"\n -

variable: \"volume_driver\"\n description: \"Volume driver to associate with

this service\"\n label: \"Volume Driver\"\n required: true\n

default: \"local\"\n type: enum\n options: # List of options if using type

of `enum`\n - local\n - rancher-nfs\n - rancher-efs\n

- rancher-ebs\n - variable: \"db_link\"\n description: |\n DB

external service link cluster.\n label: \"External db service\"\n default:

\"\"\n required: false\n type: \"service\"\n - variable: mysql_db\n
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description: \"mysql db\"\n label: \"Mysql db\"\n required: true\n

default: \"nginx\"\n type: \"string\"\n - variable: mysql_user\n

description: \"mysql user\"\n label: \"Mysql User\"\n required: true\n

default: \"nginx\"\n type: \"string\"\n - variable: mysql_password\n

description: \"mysql root password\"\n label: \"Mysql Password\"\n

required: true\n default: \"default_pass\"\n type:

\"password\"\nservices:\n nginx:\n scale: 1\n retain_ip: true\n

health_check:\n response_timeout: 2000\n healthy_threshold: 2\n

port: 80\n unhealthy_threshold: 3\n initializing_timeout: 300000\n

interval: 2000\n strategy: recreate\n request_line: GET \"\/\"

\"HTTP\/1.0\"\n reinitializing_timeout:

120000\n","removed":null,"serviceIds":["1s11","1s12"],"startOnCreate":true,"system"

:false,"templates":null,"transitioning":"no","transitioningMessage":null,"transitioning

Progress":null,"uuid":"325852d6-2ac9-4c44-adb1-3542b0c68167"}[root@server ~]#

正确的 curl到“API查看”页面 1分

正确的返回结果 2分

第三部分：云计算平台运维管理（共 35分）

任务一：IaaS云平台运维（20分）

准备工作：

解压 PC上的文件 guosaipaicuo-nova.zip（解压密码为 guosaipaicuo-2019），

上传解压出的镜像文件 guosaipaicuo-nova.qcow2 到控制节点，自行创建 glance

镜像；

解压 PC上的文件 guosaipaicuo-ro.zip（解压密码为 guosaipaicuo-2019），上

传解压出的镜像文件 guosaipaicuo-ro.qcow2到控制节点，自行创建 glance镜像；

解压 PC上的文件 guosaipaicuo-mysql3.zip（解压密码为 guosaipaicuo-2019），

上传解压出的镜像文件 guosaipaicuo-mysql3.qcow2到控制节点，自行创建 glance

镜像。
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按以下配置在云平台中创建云主机。

（1）名称：iaas_all；

（2）镜像文件：XianDian-IaaS-All.qcow2；

（3）类型：m1.large；

（4）网络 1：int-net1，绑定浮动 IP；

（5）网络 2：int-net2。

1. 数据库管理（2分）

登录 192.168.100.10/dashboard，使用镜像 centos7，创建两台虚拟机，分别命

名为 master和 slave；在 master和 slave两台虚拟机上分别安装相同的MySQL 数

据库系统并配置为主从数据库（master 为主节点、slave 为从节点）；数据库安

装配置完成后，在从节点上查看数据库的复制功能状态。将 slave节点/etc/my.cnf

中的文本内容、查询复制功能状态的命令和返回结果以文本形式提交到答题框。

参考答案

[mysqld]

log-bin=mysql-bin //[不是必须]启用二进制日志

server-id=226 //[必须]服务器唯一 ID，默认是 1，一般取 IP最后一

段

mysql> show slave status\G

*************************** 1. row ***************************

Slave_IO_State: Waiting for master to send event

Master_Host: 192.168.2.222 //主服务器地址

Master_User: mysync //授权帐户名，尽量避免使用 root

Master_Port: 3306 //数据库端口，部分版本没有此行

Connect_Retry: 60

Master_Log_File: mysql-bin.000004

Read_Master_Log_Pos: 600 //#同步读取二进制日志的位置，

大于等于 Exec_Master_Log_Pos

Relay_Log_File: ddte-relay-bin.000003

Relay_Log_Pos: 251
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Relay_Master_Log_File: mysql-bin.000004

Slave_IO_Running: Yes //此状态必须 YES

Slave_SQL_Running: Yes //此状态必须 YES

......

配置文件中有 log-bin=mysql-bin计 1分

查询从节点复制状态有 Slave_IO_Running: Yes、Slave_SQL_Running: Yes计 1分

2. Keystone安全策略优化（2分）

使用提供的云安全框架组件，将 http://192.168.100.10/dashboard中的 keystone

安 全 策 略 从 http 优 化 至 https ， 安 装 配 置 完 成 后 ， 使 用 curl -L

https://192.168.100.10/dashboard 命令查看上述安装配置优化后的结果；再使用

netstat -ntpl查看端口情况。依次将各操作命令与返回结果以文本形式提交到答题

框。

参考答案

[root@controller ~]# curl -L https://172.30.14.10/dashboard

curl: (60) Issuer certificate is invalid.

More details here: http://curl.haxx.se/docs/sslcerts.html

curl performs SSL certificate verification by default, using a "bundle"

of Certificate Authority (CA) public keys (CA certs). If the default

bundle file isn't adequate, you can specify an alternate file

using the --cacert option.

If this HTTPS server uses a certificate signed by a CA represented in

the bundle, the certificate verification probably failed due to a

problem with the certificate (it might be expired, or the name might

not match the domain name in the URL).

If you'd like to turn off curl's verification of the certificate, use

the -k (or --insecure) option.
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[root@controller ~]# netstat -ntpl

Active Internet connections (only servers)

Proto Recv-Q Send-Q Local Address Foreign Address State

PID/Program name

tcp 0 0 0.0.0.0:25672 0.0.0.0:*

LISTEN 11901/beam.smp

tcp 0 0 0.0.0.0:27017 0.0.0.0:*

LISTEN 12520/mongod

tcp 0 0 0.0.0.0:11211 0.0.0.0:*

LISTEN 13584/memcached

tcp 0 0 0.0.0.0:9292 0.0.0.0:*

LISTEN 9207/python2

tcp 0 0 0.0.0.0:111 0.0.0.0:*

LISTEN 25112/rpcbind

tcp 0 0 0.0.0.0:4369 0.0.0.0:*

LISTEN 1/systemd

tcp 0 0 192.168.122.1:53 0.0.0.0:*

LISTEN 26585/dnsmasq

tcp 0 0 0.0.0.0:22 0.0.0.0:*

LISTEN 1401/sshd

tcp 0 0 127.0.0.1:25 0.0.0.0:*

LISTEN 2773/master

tcp 0 0 0.0.0.0:9696 0.0.0.0:*

LISTEN 9371/python2

tcp 0 0 0.0.0.0:6080 0.0.0.0:*

LISTEN 9209/python2

tcp 0 0 0.0.0.0:6082 0.0.0.0:*

LISTEN 7826/python2

tcp 0 0 0.0.0.0:8774 0.0.0.0:*

LISTEN 9373/python2

tcp 0 0 0.0.0.0:8775 0.0.0.0:*
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LISTEN 9373/python2

tcp 0 0 0.0.0.0:9191 0.0.0.0:*

LISTEN 9193/python2

tcp6 0 0 :::5000 :::*

LISTEN 13473/httpd

tcp6 0 0 :::5672 :::*

LISTEN 11901/beam.smp

tcp6 0 0 :::3306 :::*

LISTEN 12398/mysqld

tcp6 0 0 :::11211 :::*

LISTEN 13584/memcached

tcp6 0 0 :::111 :::*

LISTEN 25112/rpcbind

tcp6 0 0 :::80 :::*

LISTEN 13473/httpd

tcp6 0 0 :::21 :::*

LISTEN 25323/vsftpd

tcp6 0 0 :::22 :::*

LISTEN 1401/sshd

tcp6 0 0 ::1:25 :::*

LISTEN 2773/master

tcp6 0 0 :::443 :::*

LISTEN 13473/httpd

tcp6 0 0 :::35357 :::*

LISTEN 13473/httpd

使用 curl命令被阻止计 1分

查询到 443端口开放计 1分

3. OpenStack API管理（2分）

登录“iaas_all”云主机，使用 admin用户与 admin项目通过 curl的方式获取
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token值；使用已获取的 token值通过 curl的方式获取 domain为 xiandian的所有

用户信息。依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@xiandian ~]# openstack user list

+----------------------------------+-------------------+

| ID | Name |

+----------------------------------+-------------------+

| 020cce9b69a44aef984fa8aba5135f3f | heat_domain_admin |

| 2c8b1e282f804fc58bc8cdfe7518d80f | neutron |

| 372c371d6c4a4d5aa099376499fa21ef | aodh |

| 413c222a0c0d476fa77e3a096f9da216 | heat |

| 46faed53c3534611a83f586d55951246 | glance |

| 53a1cf0ad2924532aa4b7b0750dec282 | admin |

| 73191a8367e4410da4bf764263ade04c | demo |

| 95f197fef75a490cbe926350d2688512 | cinder |

| 97dcfcb9a3b84dd5a47d40c01425e8f5 | swift |

| a0024f4b405745b999aaa1276844dec6 | nova |

| d46602d109214aea92ec4f9f0e4223e2 | ceilometer |

+----------------------------------+-------------------+

[root@xiandian ~]# openstack project list

+----------------------------------+---------+

| ID | Name |

+----------------------------------+---------+

| 0ab2dbde4f754b699e22461426cd0774 | admin |

| 20b1ab08ea644670addb52f6d2f2ed61 | service |

| f35885323bac4e4987065a4ca2d364f6 | demo |

+----------------------------------+---------+

[root@xiandian ~]# curl -i -X POST http://xiandian:35357/v3/auth/tokens -H

"Content-type: application/json" -d '{"auth": {"identity": {"methods":

["password"],"password": {"user": {"id":

"53a1cf0ad2924532aa4b7b0750dec282","password": "000000"}}},"scope":
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{"project": {"id": "0ab2dbde4f754b699e22461426cd0774"}}}}'|grep

X-Subject-Token

% Total % Received % Xferd Average Speed Time Time Time

Current

Dload Upload Total Spent Left

Speed

100 7223 100 7023 100 200 21828 621 --:--:-- --:--:--

--:--X-Subject-Token:

gAAAAABcmftpPtik3HPXTSM5NkrDCz7yiBGBhu3JivLmKXDrztMo7MyDI1nnir

xatvOEHa9gu0e8_bIgl7y6GMFR51AylnE0711BZlxcLzTcHtUamOjIGJAIVl_GgqC

CMfC0qIipGq0U58wnvpVHPVxDtmRHRtDk7wDHMiKqv2hSAXjdWkiZxVU

:-- 21810

[root@xiandian ~]# openstack domain list

+----------------------------------+----------+---------+--------------------------+

| ID | Name | Enabled | Description

|

+----------------------------------+----------+---------+--------------------------+

| 3ac89594c8e944a9b5bb567fca4e75aa | xiandian | True | Default Domain

|

| d457e4c70e884effa73eeaea735f985e | heat | True | Stack projects and users

|

+----------------------------------+----------+---------+--------------------------+

[root@xiandian ~]# curl

http://xiandian:35357/v3/users?domain_id=3ac89594c8e944a9b5bb567fca4e75aa -H

"X-Auth-Token:gAAAAABcmgR4-5sZbCtSEIxivBX9T78qpxeWDu-21DDuvq_HA

ujMXcSvZSPHOWwi-9ieGJyPxfw33nwuCkdUlGa4tk8i8bpjWY3IQx3t2tPWMzHW

C8TBJ9e1OabSfBYdNIyjVfF5zlu7JgBXqJLkXkGg9BcVkuACx8oXDVcA-Dt271fb

-YOEPYE"|python -mjson.tool

% Total % Received % Xferd Average Speed Time Time Time

Current

Dload Upload Total Spent Left
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Speed

100 2274 100 2274 0 0 7195 0 --:--:-- --:--:-- --:--:-- 7219

{

"links": {

"next": null,

"previous": null,

"self":

"http://xiandian:35357/v3/users?domain_id=3ac89594c8e944a9b5bb567fca4e75aa"

},

"users": [

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,

"id": "53a1cf0ad2924532aa4b7b0750dec282",

"links": {

"self":

"http://xiandian:35357/v3/users/53a1cf0ad2924532aa4b7b0750dec282"

},

"name": "admin"

},

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,

"id": "73191a8367e4410da4bf764263ade04c",

"links": {

"self":

"http://xiandian:35357/v3/users/73191a8367e4410da4bf764263ade04c"

},

"name": "demo"

},

{
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"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,

"id": "46faed53c3534611a83f586d55951246",

"links": {

"self":

"http://xiandian:35357/v3/users/46faed53c3534611a83f586d55951246"

},

"name": "glance"

},

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,

"id": "a0024f4b405745b999aaa1276844dec6",

"links": {

"self":

"http://xiandian:35357/v3/users/a0024f4b405745b999aaa1276844dec6"

},

"name": "nova"

},

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,

"id": "2c8b1e282f804fc58bc8cdfe7518d80f",

"links": {

"self":

"http://xiandian:35357/v3/users/2c8b1e282f804fc58bc8cdfe7518d80f"

},

"name": "neutron"

},

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",
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"enabled": true,

"id": "95f197fef75a490cbe926350d2688512",

"links": {

"self":

"http://xiandian:35357/v3/users/95f197fef75a490cbe926350d2688512"

},

"name": "cinder"

},

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,

"id": "97dcfcb9a3b84dd5a47d40c01425e8f5",

"links": {

"self":

"http://xiandian:35357/v3/users/97dcfcb9a3b84dd5a47d40c01425e8f5"

},

"name": "swift"

},

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,

"id": "413c222a0c0d476fa77e3a096f9da216",

"links": {

"self":

"http://xiandian:35357/v3/users/413c222a0c0d476fa77e3a096f9da216"

},

"name": "heat"

},

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,
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"id": "d46602d109214aea92ec4f9f0e4223e2",

"links": {

"self":

"http://xiandian:35357/v3/users/d46602d109214aea92ec4f9f0e4223e2"

},

"name": "ceilometer"

},

{

"domain_id": "3ac89594c8e944a9b5bb567fca4e75aa",

"enabled": true,

"id": "372c371d6c4a4d5aa099376499fa21ef",

"links": {

"self":

"http://xiandian:35357/v3/users/372c371d6c4a4d5aa099376499fa21ef"

},

"name": "aodh"

}

]

}

正确的获取 token值计 1分

使用 token值获取到用户列表计 1分

4. Swift对象存储管理（2分）

登录“iaas_all”节点，对 swift对象存储做如下操作：

（1）使用命令查询 swift ring的 region、partition、replica配置内容；

（2）新建名为 xiandian的容器，并获取该容器的存放路径；

（3）将 cirros-0.3.4-x86_64-disk.img镜像上传到 xiandian 容器中，并设置分

段存放，每一段大小为 10M；

（4）验证该镜像是否被分段存放成功。

依次将各操作命令与返回结果以文本形式提交到答题框。
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参考答案

[root@xiandian swift]# swift-ring-builder object.builder

object.builder, build version 2

1024 partitions, 1.000000 replicas, 1 regions, 1 zones, 1 devices, 0.00 balance, 0.00

dispersion

The minimum number of hours before a partition can be reassigned is 1 (0:00:00

remaining)

The overload factor is 0.00% (0.000000)

Ring file object.ring.gz is up-to-date

Devices: id region zone ip address port replication ip replication

port name weight partitions balance flags meta

0 1 1 127.0.0.1 6000 127.0.0.1

6000 vda6 100.00 1024 0.00

[root@xiandian ~]# swift post xiandian

[root@xiandian ~]# swift stat xiandian

Account: AUTH_0ab2dbde4f754b699e22461426cd0774

Container: xiandian

Objects: 0

Bytes: 0

Read ACL:

Write ACL:

Sync To:

Sync Key:

Accept-Ranges: bytes

X-Storage-Policy: Policy-0

X-Timestamp: 1558685751.79598

X-Trans-Id: txde52218704b7470da86ba-005ce7a83e

Content-Type: text/plain; charset=utf-8

[root@xiandian ~]# swift-get-nodes /etc/swift/object.ring.gz

AUTH_0ab2dbde4f754b699e22461426cd0774/xiandian/0

Account AUTH_0ab2dbde4f754b699e22461426cd0774
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Container xiandian

Object 0

Partition164

Hash 29198de00f51d2516f41b8e837330539

Server:Port Device 127.0.0.1:6000 vda6

curl -I -XHEAD

"http://127.0.0.1:6000/vda6/164/AUTH_0ab2dbde4f754b699e22461426cd0774/xiand

ian/0"

Use your own device location of servers:

such as "export DEVICE=/srv/node"

ssh 127.0.0.1 "ls -lah

${DEVICE:-/srv/node*}/vda6/objects/164/539/29198de00f51d2516f41b8e83733053

9"

note: `/srv/node*` is used as default value of `devices`, the real value is set in the

config file on each storage node.

[root@xiandian ~]# swift upload xiandian -S 10000000 cirros-0.3.4-x86_64-disk.img

cirros-0.3.4-x86_64-disk.img segment 1

cirros-0.3.4-x86_64-disk.img segment 0

cirros-0.3.4-x86_64-disk.img

[root@xiandian ~]# swift stat xiandian cirros-0.3.4-x86_64-disk.img

Account: AUTH_0ab2dbde4f754b699e22461426cd0774

Container: xiandian

Object: cirros-0.3.4-x86_64-disk.img

Content Type: application/octet-stream

Content Length: 13287936

Last Modified: Fri, 24 May 2019 08:27:03 GMT

ETag: "cca17a689bfcd70118fabc833af0d033"

Manifest:

xiandian_segments/cirros-0.3.4-x86_64-disk.img/1558686295.267593/13287936/100

00000/

Meta Mtime: 1558686295.267593
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Accept-Ranges: bytes

X-Timestamp: 1558686422.16086

X-Trans-Id: tx7c28c7af238c437291eaf-005ce7ab25

[root@xiandian ~]# swift list xiandian_segments

cirros-0.3.4-x86_64-disk.img/1558686295.267593/13287936/10000000/00000000

cirros-0.3.4-x86_64-disk.img/1558686295.267593/13287936/10000000/00000001

查询到正确的 region、partition、replica配置计 0.5分

获取到正确的存放路径计 0.5分

正确的分段存储计 0.5分

查询验证正确计 0.5分

5. Ceph管理（2分）

登录192.168.100.10/dashboard，使用 centos7镜像创建三台云主机来搭建Ceph

分布式集群存储；新建/opt/osd目录作为 Ceph存储后端；在搭建 Ceph集群后，

使用命令查看集群状态。依次将各操作命令与返回结果以文本形式提交到答题

框。

参考答案

[root@ceph-node1 ceph]# ceph -s

cluster 418b5790-5c70-44a6-9b74-cba31a1d6a44

health HEALTH_OK

monmap e1: 1 mons at {ceph-node1=10.0.1.11:6789/0}

election epoch 2, quorum 0 ceph-node1

osdmap e14: 3 osds: 3 up, 3 in

pgmap v23: 64 pgs, 1 pools, 0 bytes data, 0 objects

15459 MB used, 134 GB / 149 GB avail

64 active+clean

搭建过程不考察，查询到集群状态是 HEALTH_OK的计 2分
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6. Neutron管理（2分）

登录“controller”节点；通过命令使用 centos7镜像创建一台名为 iaas-2的虚

拟机并指定虚拟机内网地址为 10.0.0.120。依次将各操作命令与返回结果以文本

形式提交到答题框。

参考答案

[root@controller ~]# neutron port-create --fixed-ip

subnet_id=34b82c33-31a0-475a-b91f-b58ee064ac44,ip_address=10.0.0.120

6ee0dc3f-2166-4276-9854-fcd3f885c8df

Created a new port:

+-----------------------+------------------------------------------------------------------------

-------------+

| Field | Value

|

+-----------------------+------------------------------------------------------------------------

-------------+

| admin_state_up | True

|

| allowed_address_pairs |

|

| binding:host_id |

|

| binding:profile | {}

|

| binding:vif_details | {}

|

| binding:vif_type | unbound

|

| binding:vnic_type | normal

|

| created_at | 2019-05-28T02:09:07
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|

| description |

|

| device_id |

|

| device_owner |

|

| dns_name |

|

| extra_dhcp_opts |

|

| fixed_ips | {"subnet_id":

"34b82c33-31a0-475a-b91f-b58ee064ac44", "ip_address": "10.0.0.120"} |

| id | b9337f5e-367e-4913-93df-e345bf3e9424

|

| mac_address | fa:16:3e:6f:83:8c

|

| name |

|

| network_id | 6ee0dc3f-2166-4276-9854-fcd3f885c8df

|

| port_security_enabled | True

|

| security_groups | 0f61d12e-ffcd-47d2-8299-197d408037b3

|

| status | DOWN

|

| tenant_id | c245414cda1e4d4599c73cc107d20e72

|

| updated_at | 2019-05-28T02:09:07

|
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+-----------------------+------------------------------------------------------------------------

-------------+

[root@controller ~]# nova boot --flavor m1.small --image

a89a7f06-7865-418e-aba7-a1dff636f735 --nic

port-id=b9337f5e-367e-4913-93df-e345bf3e9424 iaas-2

+--------------------------------------+--------------------------------------------------+

| Property | Value

|

+--------------------------------------+--------------------------------------------------+

| OS-DCF:diskConfig | MANUAL

|

| OS-EXT-AZ:availability_zone |

|

| OS-EXT-SRV-ATTR:host | -

|

| OS-EXT-SRV-ATTR:hostname | iaas-2

|

| OS-EXT-SRV-ATTR:hypervisor_hostname | -

|

| OS-EXT-SRV-ATTR:instance_name | instance-00000017

|

| OS-EXT-SRV-ATTR:kernel_id |

|

| OS-EXT-SRV-ATTR:launch_index | 0

|

| OS-EXT-SRV-ATTR:ramdisk_id |

|

| OS-EXT-SRV-ATTR:reservation_id | r-p4ssp4l9

|

| OS-EXT-SRV-ATTR:root_device_name | -

|
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| OS-EXT-SRV-ATTR:user_data | -

|

| OS-EXT-STS:power_state | 0

|

| OS-EXT-STS:task_state | scheduling

|

| OS-EXT-STS:vm_state | building

|

| OS-SRV-USG:launched_at | -

|

| OS-SRV-USG:terminated_at | -

|

| accessIPv4 |

|

| accessIPv6 |

|

| adminPass | 6fL3uD9yhFb8

|

| config_drive |

|

| created | 2019-05-28T02:09:22Z

|

| description | -

|

| flavor | m1.small (2)

|

| hostId |

|

| host_status |

|

| id |
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99f3d0db-093a-4954-a239-05e69edd5102 |

| image | Centos7.2

(a89a7f06-7865-418e-aba7-a1dff636f735) |

| key_name | -

|

| locked | False

|

| metadata | {}

|

| name | test

|

| os-extended-volumes:volumes_attached | []

|

| progress | 0

|

| security_groups | default

|

| status | BUILD

|

| tenant_id |

c245414cda1e4d4599c73cc107d20e72 |

| updated | 2019-05-28T02:09:22Z

|

| user_id |

b0d760b157d247819ad8d74de0cbedea |

+--------------------------------------+--------------------------------------------------+

正确的创建 port计 1分

配置虚拟机使用该 port计 1分
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7. Nova排错（3分）

使用镜像 guosaipaicuo-nova.qcow2重建“iaas_all”云主机（账号为 root、密

码为 000000）；重建后的云主机内会出现错误的 openstack平台，错误现象为无

法创建云主机，试修复上述错误并使用 nova命令创建云主机。依次将排错操作

命令及返回结果以文本形式提交到答题框。

参考答案

[root@xiandian ~]# rabbitmqctl set_permissions xiandian ".*" ".*" ".*"

Setting permissions for user "xiandian" in vhost "/" ...

[root@xiandian ~]# openstack role add --project service --user nova admin

[root@xiandian ~]# nova service-list

+----+------------------+----------+----------+----------+-------+---------------------------

-+-----------------+

| Id | Binary | Host | Zone | Status | State | Updated_at |

Disabled Reason |

+----+------------------+----------+----------+----------+-------+------------------+--------

---------+

| 1 | nova-conductor | xiandian | internal | enabled | up |

2019-05-22T18:42:02.000000 | - |

| 3 | nova-scheduler | xiandian | internal | enabled | up |

2019-05-22T18:42:05.000000 | - |

| 4 | nova-consoleauth | xiandian | internal | enabled | up |

2019-05-22T18:42:05.000000 | - |

| 7 | nova-compute | xiandian | nova | disabled | up |

2019-05-22T18:42:06.000000 | - |

+----+------------------+----------+----------+----------+-------+---------------------+-----

-----------+

[root@xiandian ~]# nova service-enable xiandian nova-compute

+----------+--------------+---------+

| Host | Binary | Status |

+----------+--------------+---------+
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| xiandian | nova-compute | enabled |

+----------+--------------+---------+

[root@xiandian ~]# vi /etc/neutron/plugins/ml2/ml2_conf.ini

在[ml2_type_flat]下添加一行

flat_networks = physnet1

[root@xiandian ~]# openstack-service restart

[root@xiandian ~]# openstack network list

+--------------------------------------+------------+--------------------------------------+

| ID | Name | Subnets

|

+--------------------------------------+------------+--------------------------------------+

| bd923693-d9b1-4094-bd5b-22a038c44827 | sharednet1 |

c68dd036-e7c1-4475-89f5-4669f31437d2 |

+--------------------------------------+------------+--------------------------------------+

[root@xiandian ~]# nova boot --flavor exam --image cirros --nic

net-id=bd923693-d9b1-4094-bd5b-22a038c44827 --security-groups default exam

+--------------------------------------+-----------------------------------------------+

| Property | Value

|

+--------------------------------------+-----------------------------------------------+

| OS-DCF:diskConfig | MANUAL

|

| OS-EXT-AZ:availability_zone |

|

| OS-EXT-SRV-ATTR:host | -

|

| OS-EXT-SRV-ATTR:hostname | exam

|

| OS-EXT-SRV-ATTR:hypervisor_hostname | -

|

| OS-EXT-SRV-ATTR:instance_name | instance-00000002
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|

| OS-EXT-SRV-ATTR:kernel_id |

|

| OS-EXT-SRV-ATTR:launch_index | 0

|

| OS-EXT-SRV-ATTR:ramdisk_id |

|

| OS-EXT-SRV-ATTR:reservation_id | r-bvgtg68w

|

| OS-EXT-SRV-ATTR:root_device_name | -

|

| OS-EXT-SRV-ATTR:user_data | -

|

| OS-EXT-STS:power_state | 0

|

| OS-EXT-STS:task_state | scheduling

|

| OS-EXT-STS:vm_state | building

|

| OS-SRV-USG:launched_at | -

|

| OS-SRV-USG:terminated_at | -

|

| accessIPv4 |

|

| accessIPv6 |

|

| adminPass | Npwi4qmTxZ6J

|

| config_drive |

|



2019 年全国职业院校技能大赛（高职组）“云计算技术与应用” 赛卷 E

第 42 页 共 112 页

| created | 2019-05-22T21:39:35Z

|

| description | -

|

| flavor | exam

(c4f2e52d-a4b5-46a3-a0b0-4b4426a54c8f) |

| hostId |

|

| host_status |

|

| id |

7ca975d9-46b0-4f1e-b5d8-86794ad8044f |

| image | cirros

(1d652194-69ed-4aca-a51f-1fc96018aac5) |

| key_name | -

|

| locked | False

|

| metadata | {}

|

| name | exam

|

| os-extended-volumes:volumes_attached | []

|

| progress | 0

|

| security_groups | default

|

| status | BUILD

|

| tenant_id |
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0ab2dbde4f754b699e22461426cd0774 |

| updated | 2019-05-22T21:39:36Z

|

| user_id |

53a1cf0ad2924532aa4b7b0750dec282 |

+--------------------------------------+-----------------------------------------------+

[root@xiandian ~]# nova list

+--------------------------------------+------+--------+------------+-------------+-----------

-----------+

| ID | Name | Status | Task State |

Power State | Networks |

+--------------------------------------+------+--------+------------+-------------+-----------

-----------+

| 7ca975d9-46b0-4f1e-b5d8-86794ad8044f | exam | ACTIVE | - |

Running | sharednet1=10.10.1.4 |

+--------------------------------------+------+--------+------------+-------------+-----------

-----------+

修复 rabbitmq的错误计 1分

修复 nova的权限错误计 1分

修复网络的错误计 1分

8. 综合排错（2分）

使用镜像 guosaipaicuo-ro.qcow2 重建“iaas_all”云主机（账号为 root、密码

为 000000）；重建后的云主机内会出现错误的 openstack平台，错误现象为所有

组件均无法正常使用；试修复上述错误并查询 openstack用户列表信息。依次将

排错操作命令与用户列表信息以文本形式提交到答题框。

参考答案

[root@xiandian ~]# openstack user list

+----------------------------------+-------------------+
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| ID | Name |

+----------------------------------+-------------------+

| 020cce9b69a44aef984fa8aba5135f3f | heat_domain_admin |

| 2c8b1e282f804fc58bc8cdfe7518d80f | neutron |

| 372c371d6c4a4d5aa099376499fa21ef | aodh |

| 413c222a0c0d476fa77e3a096f9da216 | heat |

| 46faed53c3534611a83f586d55951246 | glance |

| 53a1cf0ad2924532aa4b7b0750dec282 | admin |

| 73191a8367e4410da4bf764263ade04c | demo |

| 95f197fef75a490cbe926350d2688512 | cinder |

| 97dcfcb9a3b84dd5a47d40c01425e8f5 | swift |

| a0024f4b405745b999aaa1276844dec6 | nova |

| d46602d109214aea92ec4f9f0e4223e2 | ceilometer |

| f0b0027f5af74ca08e82e2e2a4b993f5 | lbaas |

+----------------------------------+-------------------+

结果导向，能正确查询到 user列表中的 lbaas用户计 2分

9. 数据库排错（3分）

使用镜像 guosaipaicuo-mysql3.qcow2重建“iaas_all”云主机（账号为 root、

密码为 000000），重建后的云主机内会出现错误的 openstack平台，由于工作人

员对数据库进行了误操作导致无法获取云主机类型列表；试修复数据库并查询云

主机类型列表。将修复命令以文本形式提交到答题框。（关于数据库的操作均使

用小写命令）

参考答案

[root@xiandian ~]# openstack flavor list

Unexpected API Error. Please report this at http://bugs.launchpad.net/nova/ and

attach the Nova API log if possible.

<class 'sqlalchemy.exc.ProgrammingError'> (HTTP 500) (Request-ID:
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req-aa0fcd97-06e1-48df-a446-3c350728069e)

[root@xiandian ~]# systemctl stop mariadb

[root@xiandian ~]# mysqld_safe --user=mysql --skip-grant-tables

--skip-networking &

[1] 3039

[root@xiandian ~]# 190529 06:32:50 mysqld_safe Logging to

'/var/log/mariadb/mariadb.log'.

190529 06:32:50 mysqld_safe Starting mysqld daemon with databases from

/var/lib/mysql

[root@xiandian ~]# mysql -u root -p

Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.

Your MariaDB connection id is 2

Server version: 10.1.17-MariaDB MariaDB Server

Copyright (c) 2000, 2016, Oracle, MariaDB Corporation Ab and others.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> use mysql

Reading table information for completion of table and column names

You can turn off this feature to get a quicker startup with -A

Database changed

MariaDB [mysql]> select host,user,password,Grant_priv,Super_priv from

mysql.user;

+-----------+----------+-------------------------------------------+------------+------------+

| host | user | password |

Grant_priv | Super_priv |

+-----------+----------+-------------------------------------------+------------+------------+

| localhost | root | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

Y | N |

| xiandian | root | *032197AE5731D4664921A6CCAC7CFCE6A0698693

| Y | Y |

| 127.0.0.1 | root | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |
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Y | Y |

| ::1 | root | *032197AE5731D4664921A6CCAC7CFCE6A0698693

| Y | Y |

| localhost | keystone | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

N | N |

| % | keystone |

*032197AE5731D4664921A6CCAC7CFCE6A0698693 | N | N

|

| localhost | glance | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

N | N |

| % | glance |

*032197AE5731D4664921A6CCAC7CFCE6A0698693 | N | N

|

| localhost | nova | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

N | N |

| % | nova |

*032197AE5731D4664921A6CCAC7CFCE6A0698693 | N | N

|

| localhost | neutron | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

N | N |

| % | neutron |

*032197AE5731D4664921A6CCAC7CFCE6A0698693 | N | N

|

| localhost | cinder | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

N | N |

| % | cinder |

*032197AE5731D4664921A6CCAC7CFCE6A0698693 | N | N

|

| localhost | heat | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

N | N |

| % | heat |
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*032197AE5731D4664921A6CCAC7CFCE6A0698693 | N | N

|

| localhost | aodh | *032197AE5731D4664921A6CCAC7CFCE6A0698693 |

N | N |

| % | aodh |

*032197AE5731D4664921A6CCAC7CFCE6A0698693 | N | N

|

+-----------+----------+-------------------------------------------+------------+------------+

18 rows in set (0.00 sec)

MariaDB [mysql]> update mysql.user set Grant_priv='Y',Super_priv='Y' where

User='root';

Query OK, 1 row affected (0.00 sec)

Rows matched: 4 Changed: 1 Warnings: 0

MariaDB [mysql]> flush privileges;

Query OK, 0 rows affected (0.00 sec)

MariaDB [mysql]> grant all on *.* to 'root'@'localhost';

Query OK, 0 rows affected (0.00 sec)

MariaDB [mysql]> flush privileges;

Query OK, 0 rows affected (0.00 sec)

MariaDB [mysql]> quit

Bye

[root@xiandian ~]# pkill -9 mysql

[1]+ Killed mysqld_safe --user=mysql --skip-grant-tables

--skip-networking

[root@xiandian ~]# systemctl restart mariadb

[root@xiandian ~]# mysql -uroot -p000000

Welcome to the MariaDB monitor. Commands end with ; or \g.

Your MariaDB connection id is 67

Server version: 10.1.17-MariaDB MariaDB Server

Copyright (c) 2000, 2016, Oracle, MariaDB Corporation Ab and others.
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Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> drop database nova;

Query OK, 108 rows affected (1.17 sec)

MariaDB [(none)]> create database nova;

Query OK, 1 row affected (0.00 sec)

MariaDB [(none)]> grant all privileges on nova.* to 'nova'@'localhost' identified

by '000000' ;

Query OK, 0 rows affected (0.00 sec)

MariaDB [(none)]> grant all privileges on nova.* to 'nova'@'%' identified by

'000000' ;

Query OK, 0 rows affected (0.00 sec)

MariaDB [(none)]> quit

Bye

[root@xiandian ~]# su -s /bin/sh -c "nova-manage db sync" nova

Option "notification_driver" from group "DEFAULT" is deprecated. Use option

"driver" from group "oslo_messaging_notifications".

/usr/lib/python2.7/site-packages/pymysql/cursors.py:146: Warning: Duplicate

index 'block_device_mapping_instance_uuid_virtual_name_device_name_idx'

defined on the table 'nova.block_device_mapping'. This is deprecated and will be

disallowed in a future release.

result = self._query(query)

/usr/lib/python2.7/site-packages/pymysql/cursors.py:146: Warning: Duplicate

index 'uniq_instances0uuid' defined on the table 'nova.instances'. This is deprecated

and will be disallowed in a future release.

result = self._query(query)

[root@xiandian ~]# openstack-service restart nova

[root@xiandian ~]# openstack flavor list

+----+-----------+-------+------+-----------+-------+-----------+

| ID | Name | RAM | Disk | Ephemeral | VCPUs | Is Public |

+----+-----------+-------+------+-----------+-------+-----------+

| 1 | m1.tiny | 512 | 1 | 0 | 1 | True |
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| 2 | m1.small | 2048 | 20 | 0 | 1 | True |

| 3 | m1.medium | 4096 | 40 | 0 | 2 | True |

| 4 | m1.large | 8192 | 80 | 0 | 4 | True |

| 5 | m1.xlarge | 16384 | 160 | 0 | 8 | True |

+----+-----------+-------+------+-----------+-------+-----------+

[root@xiandian ~]# mysql -uroot -p000000

Welcome to the MariaDB monitor. Commands end with ; or \g.

Your MariaDB connection id is 85

Server version: 10.1.17-MariaDB MariaDB Server

Copyright (c) 2000, 2016, Oracle, MariaDB Corporation Ab and others.

Type 'help;' or '\h' for help. Type '\c' to clear the current input statement.

MariaDB [(none)]> use nova

Reading table information for completion of table and column names

You can turn off this feature to get a quicker startup with -A

Database changed

MariaDB [nova]> select * from instance_types;

+------------+------------+------------+-----------+----+-----------+-------+------+--------

-----+----------+-------------+---------+--------------+----------+-----------+---------+

| created_at | updated_at | deleted_at | name | id | memory_mb | vcpus |

swap | vcpu_weight | flavorid | rxtx_factor | root_gb | ephemeral_gb | disabled |

is_public | deleted |

+------------+------------+------------+-----------+----+-----------+-------+------+--------

-----+----------+-------------+---------+--------------+----------+-----------+---------+

| NULL | NULL | NULL | m1.medium | 1 | 4096 |

2 | 0 | NULL | 3 | 1 | 40 | 0 |

0 | 1 | 0 |

| NULL | NULL | NULL | m1.tiny | 2 | 512 |

1 | 0 | NULL | 1 | 1 | 1 | 0 |

0 | 1 | 0 |

| NULL | NULL | NULL | m1.large | 3 | 8192 |

4 | 0 | NULL | 4 | 1 | 80 | 0 |
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0 | 1 | 0 |

| NULL | NULL | NULL | m1.xlarge | 4 | 16384 |

8 | 0 | NULL | 5 | 1 | 160 | 0 |

0 | 1 | 0 |

| NULL | NULL | NULL | m1.small | 5 | 2048 |

1 | 0 | NULL | 2 | 1 | 20 | 0 |

0 | 1 | 0 |

+------------+------------+------------+-----------+----+-----------+-------+------+--------

-----+----------+-------------+---------+--------------+----------+-----------+---------+

5 rows in set (0.00 sec)

MariaDB [nova]> quit

Bye

跳过数据库认证计 1分

赋予数据库用户权限计 1分

正确的同步 nova数据库计 1分

任务二：PaaS运维（15分）

1. 容器底层服务（2分）

在 Server节点使用 nginx:latest镜像创建一个名为 1daoyun的容器，只能使用

编号为 1的内核；并通过 Cgroup相关文件查看内核使用情况。依次将各操作命

令与返回结果以文本形式提交到答题框。

参考答案

[root@server images]# docker run -dit --name 1daoyun --cpuset-cpus="1"

nginx:latest /bin/bash

6f377e734d407649f8c2703eb336a145a88cd78bdedc077ad1714872b6406514

[root@server images]# cat

/sys/fs/cgroup/cpuset/system.slice/docker-6f377e734d407649f8c2703eb336a145a88c

d78bdedc077ad1714872b6406514.scope/cpuset.cpus
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1

创建容器使用 1号内核计 1分

查询 cgroup信息，返回正确信息计 1分

2. 容器后端存储管理（3分）

登录 192.168.100.10/dashboard，使用物理云平台的块存储功能，给 docker 的

Server节点挂载一块大小为 10GB的云硬盘；通过修改 docker-storage-setup配置

文件，将该云硬盘以逻辑卷的形式（卷组名为 docker-vg）作为 docker 的后端存

储并查询验证。依次将修改的配置文件、操作命令与返回结果以文本形式提交到

答题框。

参考答案

[root@docker ~]# vi /etc/sysconfig/docker-storage-setup

[root@docker ~]# cat /etc/sysconfig/docker-storage-setup

# Edit this file to override any configuration options specified in

# /usr/share/container-storage-setup/container-storage-setup.

#

# For more details refer to "man container-storage-setup"

CONTAINER_THINPOOL=docker-pool

DEVS=/dev/vdb

VG=docker-vg

[root@docker ~]# systemctl stop docker

[root@docker ~]# rm -rf /var/lib/docker/

[root@docker ~]# docker-storage-setup

INFO: Volume group backing root filesystem could not be determined

INFO: Device /dev/vdb is already partitioned and is part of volume group docker-vg

Using default stripesize 64.00 KiB.

Rounding up size to full physical extent 12.00 MiB

Thin pool volume with chunk size 512.00 KiB can address at most 126.50 TiB of

data.
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Logical volume "docker-pool" created.

Logical volume docker-vg/docker-pool changed.

[root@docker ~]# systemctl start docker

[root@docker ~]# docker info

Containers: 0

Running: 0

Paused: 0

Stopped: 0

Images: 0

Server Version: 1.12.6

Storage Driver: devicemapper

Pool Name: docker--vg-docker--pool

Pool Blocksize: 524.3 kB

Base Device Size: 10.74 GB

Backing Filesystem: xfs

Data file:

Metadata file:

Data Space Used: 20.45 MB

Data Space Total: 4.266 GB

Data Space Available: 4.245 GB

Metadata Space Used: 40.96 kB

Metadata Space Total: 12.58 MB

Metadata Space Available: 12.54 MB

Thin Pool Minimum Free Space: 426.2 MB

Udev Sync Supported: true

Deferred Removal Enabled: true

Deferred Deletion Enabled: true

Deferred Deleted Device Count: 0

Library Version: 1.02.140-RHEL7 (2017-05-03)

Logging Driver: journald

Cgroup Driver: systemd
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Plugins:

Volume: local

Network: null host bridge overlay

Swarm: inactive

Runtimes: docker-runc runc

Default Runtime: docker-runc

Security Options: seccomp

Kernel Version: 3.10.0-229.el7.x86_64

Operating System: CentOS Linux 7 (Core)

OSType: linux

Architecture: x86_64

Number of Docker Hooks: 3

CPUs: 2

Total Memory: 3.86 GiB

Name: docker

ID: 4JI3:2ZE7:OMB2:4WCA:RLEF:EV3H:BIIO:YGJZ:VCEX:3E3M:GEJY:DNRJ

Docker Root Dir: /var/lib/docker

Debug Mode (client): false

Debug Mode (server): false

Registry: https://index.docker.io/v1/

WARNING: bridge-nf-call-iptables is disabled

WARNING: bridge-nf-call-ip6tables is disabled

Insecure Registries:

127.0.0.0/8

Registries: docker.io (secure)

正确的配置文件信息计 1分

正确的修改后端存储计 1分

查询验证后端存储的改变计 1分



2019 年全国职业院校技能大赛（高职组）“云计算技术与应用” 赛卷 E

第 54 页 共 112 页

3. 容器连接（2分）

在 Server 节点，使用 mysql:8.0 镜像创建名为 mysqldb 的容器；使用镜像

nginx:latest创建名为 nginxweb容器，将 nginxweb容器内数据库连接到 mysqldb

容器；使用 inspect -f 查看链接情况。依次将各操作命令与返回结果以文本形式

提交到答题框。

参考答案

[root@server ~]# docker run -d -it --name mysqldb -P mysql:8.0 /bin/bash

2db3a90ee5ce5502fa36e22ab8cb8237c5ac353ab6549b6ec7ac1fab0fccbb38

[root@server ~]# docker run -d -it --name nginxweb -P --link mysqldb:db

nginx:latest /bin/bash

a23b55c18ad1d003fe38cc0bfc1b2d6cf6c92f06f7cd923d55b96e902211c003

[root@server ~]# docker inspect --format {{.HostConfig.Links}} nginxweb

[/mysqldb:/nginxweb/db]

使用正确的参数连接容器内数据库计 1分

查询验证容器内数据库连接正确计 1分

4. 容器 CPU配置（2分）

在 Server 节点，使用 centos:latest 镜像创建名字为 xdtest 的容器，并限制容

器对 CPU资源的使用上限为每 1 秒时间间隔内最多只能运行 0.5秒。将各操作

命令与返回结果以文本形式提交到答题框。

参考答案

[root@server ~]# docker run -itd --name xdtest --cpu-period=1000000

--cpu-quota=500000 172.30.11.4:5000/centos:latest

b7bafc7f1a156a39bba12913e59fc8329cb5416868c4033ae22845ab5f83aa2e

正确的设置 cpu的运行时间计 2分（--cpu-period=1000000 --cpu-quota=500000 ）
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5. Dockerfile编写（3分）

在 Server节点，使用 centos:latest镜像为基础镜像，构建 apache+php+mysql

架构的网页访问服务 php:latest，数据库使用 iaas安装的 mariadb环境，相关权限

请自行授权；编辑 Dockerfile 所需要的文件 build_table.sh、run.sh、test.php（附

件中获取），Dockerfile编写要求为

（1）使用提供的 centos:latest基础镜像，作者为 xianidan；

（2）删除系统 yum源文件，采用 ftp.repo 作为系统默认 yum 源文件，设置

/opt/为工作目录；

（3）安装 httpd、php、php-mysql、mysql软件包，在容器内新建/var/log/httpd

/var/www/html 目录；

（4）设置环境变量 MYSQL_ADDR、MYSQL_USER、MYSQL_PASS，系

统编码采用 en_US.UTF-8格式；

（5）添加 test.php到/var/www/html 目录，run.sh到/opt目录，build_table.sh

到/opt目录，设置 run.sh、build_table.sh脚本具有可执行权限；

（6）执行/opt/build_table.sh脚本，如果/bin/bash不能直接调用，可使用绝对

路径；

（7）暴露 80端口，开机运行 run.sh脚本。

使用 Dockerfile文件构建镜像，然后使用该镜像运行容器，端口设置为 80:80，

使用 curl 命令访问该容器首页 http://ip/test.php，将上述安装要求下编写的

Dockerfile全文、build全过程、curl首页面以文本的形式提交到答题框。

参考答案

[root@server opt]# cat Dockerfile

FROM 192.168.200.85:5000/centos:latest

MAINTAINER xiandian

RUN rm -rvf /etc/yum.repos.d/*

ADD ftp.repo /etc/yum.repos.d/

RUN yum clean all

RUN yum install httpd php php-mysql mariadb-server -y

ENVMYSQL_ADDR 172.17.0.4

ENVMYSQL_USER xiandian
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ENVMYSQL_PASS xd_pass

ENV LC_ALL en_US.UTF-8

ADD test.php /var/www/html/

ADD run.sh /opt/

ADD build_table.sh /opt/

RUN chmod +x /opt/run.sh

RUN chmod +x /opt/build_table.sh

RUN /bin/bash /opt/build_table.sh

EXPOSE 80

CMD /opt/run.sh

[root@server opt]# docker run -itd --name php -p 80:80 php:latest

[root@server opt]# curl http://192.168.200.85:80/test.php

<table border='1'>

<tr>

<th>NAME</th>

<th>YEARS</th>

</tr><tr><td>xiandian</td><td>2018</td></tr><tr><td>xiandian</td><td>2019</td

></tr></table>

正确的 dockerfile文件计 2分

运行镜像，显示正确的结果计 1分

6. 容器扩容（3分）

在 Server 节点，使用 centos:latest 镜像，创建名为 xiandian 的容器；将容器

xiandian根目录的卷空间值扩容至 20GB（不要求扩容文件系统）；查看容器的

卷空间值。依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

[root@server mapper]# docker run -itd 172.30.11.4:5000/centos:latest /usr/sbin/init

6dcba06250667a7a88c0051fdf264e790ed9248d7fa0e62d837e1d6bd1276715

[root@server mapper]# dmsetup table
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docker-253:1-142606574-73a6b22361ccddf9e2ffeb3f64ca0723284816c4415c7e4045f

d604f706e8219: 0 20971520 thin 252:0 146

docker-253:1-142606574-pool: 0 209715200 thin-pool 7:1 7:0 128 32768 1

skip_block_zeroing

docker-253:1-142606574-64319762341c389d84ea8aa8cb8e280229be30e2a3a2a21bc

e7b26452e75c7b8: 0 20971520 thin 252:0 37

docker-253:1-142606574-be33475fb10c6de25f98dd5adb29f0ca1fada08366a4eb568d

61afcf3cc619da: 0 20971520 thin 252:0 150

docker-253:1-142606574-94af7194245e03485a51e6ac1b45fb8f1f90a2fa906ab3c03a2

67ea0256858dc: 0 20971520 thin 252:0 8

docker-253:1-142606574-be12a48427d3c06a81c6e5663a4d360a7f1cebe51b8a027b8

2a49eddfda70710: 0 20971520 thin 252:0 148

[root@server mapper]# echo $((20*1024*1024*1024/512))

41943040

[root@server mapper]# echo 0 41943040 thin 252:0 150 | dmsetup load

docker-253:1-142606574-be33475fb10c6de25f98dd5adb29f0ca1fada08366a4eb568d

61afcf3cc619da

[root@server mapper]# dmsetup resume

docker-253:1-142606574-be33475fb10c6de25f98dd5adb29f0ca1fada08366a4eb568d

61afcf3cc619da

[root@server mapper]# dmsetup table

/dev/mapper/docker-253:1-142606574-be33475fb10c6de25f98dd5adb29f0ca1fada08

366a4eb568d61afcf3cc619da

0 41943040 thin 252:0 150

找到容器底层 docker-253:1值计 1分

正确将大小写到容器中计 1分

查询验证容器卷空间值正确计 1分
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第四部分：大数据平台（共 15分）

任务一：大数据平台构建（5分）

大数据平台采用分布式部署，在云主机 1上部署大数据平台 master节点，在

云主机 2上部署大数据平台 slaver节点：

云主机 1参数设置为

（1）名称：master；

（2）镜像文件：hadoop_master_centos7_x86_xiandian_images-v05.qcow2；

（3）类型：4CPU、8GB内存、100GB硬盘；

（4）网络 1：int-net1，绑定浮动 IP。

云主机 2参数设置为

（1）名称：slaver；

（2）镜像文件：hadoop_slaver1_centos7_x86_xiandian_images-v05.qcow2；

（3）类型：4CPU、8GB内存、100GB硬盘；

（4）网络 1：int-net1，绑定浮动 IP。

1. 主机名配置（1分）

使用 cat命令查看云主机 master和 slaver的 hosts文件。依次将操作命令及返

回结果以文本形式提交到答题框。

参考答案

[root@master ~]# cat /etc/hosts

127.0.0.1 localhost localhost.localdomain localhost4 localhost4.localdomain4

::1 localhost localhost.localdomain localhost6 localhost6.localdomain6

10.0.0.10 master.hadoop master

10.0.0.11 slaver1.hadoop

[root@slaver1 ~]# cat /etc/hosts

127.0.0.1 localhost localhost.localdomain localhost4 localhost4.localdomain4

::1 localhost localhost.localdomain localhost6 localhost6.localdomain6

10.0.0.10 master.hadoop
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10.0.0.11 slaver1.hadoop slaver1

正确的配置 hosts文件计 1分

2. 内存大页配置（1分）

修改云主机 master和 slaver的内存配置文件，关闭 Transparent Huge Pages。

依次将操作命令、修改后的 Transparent Huge Pages 状态信息以文本形式提交到

答题框。

参考答案

# echo never > /sys/kernel/mm/transparent_hugepage/enabled

# echo never > /sys/kernel/mm/transparent_hugepage/defrag

# cat /sys/kernel/mm/transparent_hugepage/enabled

always madvise [never]

正确的配置内存大页计 0.5分

查询验证修改结果计 0.5分

3. 大数据平台环境配置（1分）

检查 master 节点 ambari-server 的运行状态，启动 ambari-server 服务；使用

curl命令查询 http://master:8080界面内容。依次将操作命令及返回结果以文本形

式提交到答题框。

参考答案

[root@master ~]# curl http://master:8080

先电大数据平台

正确的 curl到 http://master:8080的信息计 1分
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4. 大数据平台自定义服务（2分）

根据附件中 ambari 目录下的文件，对大数据平台进行自定义服务的操作，

添加名为 xiandian的新服务，并在页面中启动该服务；使用 curl命令，通过 ambari

api获取 xiandian服务的信息。依次将上述操作命令及返回结果以文本形式提交

到答题框。

参考答案

[root@master MYSERVICE]# curl -u admin:admin

http://10.0.6.215:8080/api/v1/clusters/HDP/services/xiandian

{

"href" : "http://10.0.6.215:8080/api/v1/clusters/HDP/services/xiandian",

"ServiceInfo" : {

"cluster_name" : "HDP",

"credential_store_enabled" : "false",

"credential_store_supported" : "false",

"desired_repository_version_id" : 1,

"desired_stack" : {

"stackName" : "HDP",

"stackVersion" : "2.6",

"stackId" : "HDP-2.6"

},

"maintenance_state" : "OFF",

"repository_state" : "NOT_REQUIRED",

"service_name" : "xiandian",

"state" : "STARTED"

},

"alerts_summary" : {

"CRITICAL" : 0,

"MAINTENANCE" : 0,

"OK" : 0,

"UNKNOWN" : 0,
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"WARNING" : 0

},

"alerts" : [ ],

"components" : [

{

"href" :

"http://10.0.6.215:8080/api/v1/clusters/HDP/services/xiandian/components/MYMAS

TER",

"ServiceComponentInfo" : {

"cluster_name" : "HDP",

"component_name" : "MYMASTER",

"service_name" : "xiandian"

}

},

{

"href" :

"http://10.0.6.215:8080/api/v1/clusters/HDP/services/xiandian/components/MYSALV

E",

"ServiceComponentInfo" : {

"cluster_name" : "HDP",

"component_name" : "MYSALVE",

"service_name" : "xiandian"

}

}

],

"artifacts" : [ ]

Curl查询正确的地址计 0.5分

有正确的返回信息计 1.5分
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任务二：大数据平台运维（10分）

1. HDFS管理（1分）

在 Linux Shell中使用“vi”命令修改相应的配置文件以及参数信息，将 HDFS

文件系统的冗余复制因子修改为 5；重启相应的服务。依次将操作命令和修改后

的参数信息以文本形式提交到答题框。

参考答案

[root@master ~]# vi /etc/hadoop/2.4.3.0-227/0/hdfs-site.xml

<property>

<name>dfs.replication</name>

<value>5</value>

</property>

[root@master ~]# su - hdfs

Last login: Mon May 8 09:31:52 UTC 2017

[hdfs@master ~]$ /usr/hdp/current/hadoop-client/sbin/hadoop-daemon.sh --config

/usr/hdp/current/hadoop-client/conf stop namenode

[hdfs@master ~]$ /usr/hdp/current/hadoop-client/sbin/hadoop-daemon.sh --config

/usr/hdp/current/hadoop-client/conf start namenode

[hdfs@master ~]$ /usr/hdp/current/hadoop-client/sbin/hadoop-daemon.sh --config

/usr/hdp/current/hadoop-client/conf stop datanode

[hdfs@master ~]$ /usr/hdp/current/hadoop-client/sbin/hadoop-daemon.sh --config

/usr/hdp/current/hadoop-client/conf start datanode

正确修改 hdfs配置文件计 0.5分

正确重启服务计 0.5分

2. Sqoop查询（1分）

使用 Sqoop工具查询 master节点MySQL中的所有数据库。依次将各操作命
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令与返回结果以文本形式提交到答题框。

参考答案

[root@master ~]# sqoop list-databases --connect jdbc:mysql://localhost --username

root --password bigdata

Warning: /usr/hdp/2.4.3.0-227/accumulo does not exist! Accumulo imports will fail.

Please set $ACCUMULO_HOME to the root of your Accumulo installation.

17/05/07 07:02:34 INFO sqoop.Sqoop: Running Sqoop version: 1.4.6.2.4.3.0-227

17/05/07 07:02:34 WARN tool.BaseSqoopTool: Setting your password on the

command-line is insecure. Consider using -P instead.

17/05/07 07:02:34 INFO manager.MySQLManager: Preparing to use a MySQL

streaming resultset.

information_schema

ambari

mysql

performance_schema

正确的 sqoop连接数据库命令计 0.5分

查询到正确的数据库计 0.5分

3. HBase查询（2分）

登录 HBase数据库，新建名为 newspace的命名空间并用 list命令查询；在该

命名空间中创建名为 member，列族为'address','info'的表，向该表插入数据为：

'xiandianA','info:age','29'

'xiandianA','info:birthday','1990-07-17'

'xiandianA','info:company','qirui'

'xiandianA','address:contry','china'

'xiandianA','address:province','anhui'

'xiandianA','address:city','wuhu'

使用 scan命令只查询表中'info:age'的信息，指定 startrow为 xiandianA。依次

将操作命令和返回结果以文本形式提交到答题框。

参考答案
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hbase(main):022:0> create_namespace 'newspace'

0 row(s) in 0.1130 seconds

hbase(main):024:0> list

TABLE

emp

member

newspace:member

3 row(s) in 0.0100 seconds

=> ["emp", "member", "newspace:member"]

hbase(main):023:0> create 'newspace:member','address','info'

0 row(s) in 1.5270 seconds

hbase(main):033:0> put 'newspace:member','xiandianA','info:age','29'

0 row(s) in 0.0620 seconds

hbase(main):037:0> put 'newspace:member','xiandianA','info:birthday','1990-07-17'

0 row(s) in 0.0110 seconds

hbase(main):038:0> put 'newspace:member','xiandianA','info:company','qirui'

0 row(s) in 0.0130 seconds

hbase(main):039:0> put 'newspace:member','xiandianA','address:contry','china'

0 row(s) in 0.0070 seconds

hbase(main):040:0> put 'newspace:member','xiandianA','address:province','anhui'

0 row(s) in 0.0070 seconds

hbase(main):041:0> put 'newspace:member','xiandianA','address:city','wuhu'

0 row(s) in 0.0070 seconds

hbase(main):044:0> scan 'newspace:member', {COLUMNS =>

['info:age'],STARTROW => 'xiandianA'}

ROW COLUMN+CELL

xiandianA column=info:age,

timestamp=1522214952401, value=29

1 row(s) in 0.0160 seconds

正确的创建 namespace计 0.5分

正确的插入数据计 0.5分
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正确的查询数据计 1分

4. Pig案例（2分）

使用 GROUP BY 语句对 year属性进行分组；使用 FOREACH 运算符统计每

个分组的最大值；使用 DUMP语句查询天气数据集 temperature.txt中各年度的最

高气温。依次将各操作命令与返回结果以文本形式提交到答题框。

参考答案

grunt> copyFromLocal /root/Pig/temperature.txt /user/root/temp.txt

grunt> A = LOAD '/user/root/temp.txt' USING PigStorage(' ')AS

(year:int,temperature:int);

grunt> B = GROUPABY year;

grunt> C = FOREACH B GENERATE group,MAX(A.temperature);

grunt> dump C;

2018-02-13 08:18:52,107 [main] INFO org.apache.pig.tools.pigstats.ScriptState -

Pig features used in the script: GROUP_BY

2018-02-13 08:18:52,159 [main] INFO org.apache.pig.data.SchemaTupleBackend -

Key [pig.schematuple] was not set... will not generate code.

2018-02-13 08:18:52,204 [main] INFO

org.apache.pig.newplan.logical.optimizer.LogicalPlanOptimizer -

{RULES_ENABLED=[AddForEach, ColumnMapKeyPrune, ConstantCalculator,

GroupByConstParallelSetter, LimitOptimizer, LoadTypeCastInserter, MergeFilter,

MergeForEach, PartitionFilterOptimizer, PredicatePushdownOptimizer,

PushDownForEachFlatten, PushUpFilter, SplitFilter, StreamTypeCastInserter]}

2018-02-13 08:18:52,288 [main] INFO

org.apache.pig.impl.util.SpillableMemoryManager - Selected heap (PS Old Gen) of

size 699400192 to monitor. collectionUsageThreshold = 489580128, usageThreshold

= 489580128

2018-02-13 08:18:52,424 [main] INFO
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org.apache.pig.backend.hadoop.executionengine.tez.TezLauncher - Tez staging

directory is /tmp/root/staging and resources directory is /tmp/temp983068877

2018-02-13 08:18:52,480 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.plan.TezCompiler - File

concatenation threshold: 100 optimistic? false

2018-02-13 08:18:52,525 [main] INFO

org.apache.pig.backend.hadoop.executionengine.util.CombinerOptimizerUtil -

Choosing to move algebraic foreach to combiner

2018-02-13 08:18:52,641 [main] INFO org.apache.pig.builtin.PigStorage - Using

PigTextInputFormat

2018-02-13 08:18:52,647 [main] INFO

org.apache.hadoop.mapreduce.lib.input.FileInputFormat - Total input paths to

process : 1

2018-02-13 08:18:52,647 [main] INFO

org.apache.pig.backend.hadoop.executionengine.util.MapRedUtil - Total input paths

to process : 1

2018-02-13 08:18:52,671 [main] INFO

org.apache.pig.backend.hadoop.executionengine.util.MapRedUtil - Total input paths

(combined) to process : 1

2018-02-13 08:18:53,177 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJobCompiler - Local

resource: joda-time-2.9.4.jar

2018-02-13 08:18:53,177 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJobCompiler - Local

resource: pig-0.16.0.2.6.1.0-129-core-h2.jar

2018-02-13 08:18:53,177 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJobCompiler - Local

resource: antlr-runtime-3.4.jar

2018-02-13 08:18:53,177 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJobCompiler - Local

resource: automaton-1.11-8.jar
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2018-02-13 08:18:53,419 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - For vertex -

scope-20: parallelism=1, memory=2048, java opts=-XX:+PrintGCDetails -verbose:gc

-XX:+PrintGCTimeStamps -XX:+UseNUMA -XX:+UseG1GC -XX:+ResizeTLAB

2018-02-13 08:18:53,419 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - Processing

aliases: A,B,C

2018-02-13 08:18:53,419 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - Detailed

locations: A[1,4],A[-1,-1],C[3,4],B[2,4]

2018-02-13 08:18:53,419 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - Pig features in

the vertex:

2018-02-13 08:18:53,523 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - Set auto

parallelism for vertex scope-21

2018-02-13 08:18:53,524 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - For vertex -

scope-21: parallelism=1, memory=2048, java opts=-XX:+PrintGCDetails -verbose:gc

-XX:+PrintGCTimeStamps -XX:+UseNUMA -XX:+UseG1GC -XX:+ResizeTLAB

2018-02-13 08:18:53,524 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - Processing

aliases: C

2018-02-13 08:18:53,524 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - Detailed

locations: C[3,4]

2018-02-13 08:18:53,524 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezDagBuilder - Pig features in

the vertex: GROUP_BY

2018-02-13 08:18:53,626 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJobCompiler - Total
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estimated parallelism is 2

2018-02-13 08:18:53,730 [PigTezLauncher-0] INFO

org.apache.pig.tools.pigstats.tez.TezScriptState - Pig script settings are added to the

job

2018-02-13 08:18:53,923 [PigTezLauncher-0] INFO org.apache.tez.client.TezClient

- Tez Client Version: [ component=tez-api, version=0.7.0.2.6.1.0-129,

revision=bbcfb9e8d9cc93fb586b32199eb9492528449f7c,

SCM-URL=scm:git:https://git-wip-us.apache.org/repos/asf/tez.git,

buildTime=2017-05-31T02:35:29Z ]

2018-02-13 08:18:53,977 [PigTezLauncher-0] INFO

org.apache.hadoop.yarn.client.RMProxy - Connecting to ResourceManager at

master.hadoop/10.0.6.123:8050

2018-02-13 08:18:54,132 [PigTezLauncher-0] INFO

org.apache.hadoop.yarn.client.AHSProxy - Connecting to Application History server

at master.hadoop/10.0.6.123:10200

2018-02-13 08:18:54,138 [PigTezLauncher-0] INFO org.apache.tez.client.TezClient

- Session mode. Starting session.

2018-02-13 08:18:54,142 [PigTezLauncher-0] INFO

org.apache.tez.client.TezClientUtils - Using tez.lib.uris value from configuration:

/hdp/apps/2.6.1.0-129/tez/tez.tar.gz

2018-02-13 08:18:54,192 [PigTezLauncher-0] INFO org.apache.tez.client.TezClient

- Stage directory /tmp/root/staging doesn't exist and is created

2018-02-13 08:18:54,210 [PigTezLauncher-0] INFO org.apache.tez.client.TezClient

- Tez system stage directory

hdfs://master.hadoop:8020/tmp/root/staging/.tez/application_1518490681211_0002

doesn't exist and is created

2018-02-13 08:18:54,668 [PigTezLauncher-0] INFO

org.apache.hadoop.yarn.client.api.impl.YarnClientImpl - Submitted application

application_1518490681211_0002

2018-02-13 08:18:54,671 [PigTezLauncher-0] INFO org.apache.tez.client.TezClient

- The url to track the Tez Session:
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http://master.hadoop:8088/proxy/application_1518490681211_0002/

2018-02-13 08:19:08,995 [PigTezLauncher-0] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJob - Submitting DAG

PigLatin:DefaultJobName-0_scope-0

2018-02-13 08:19:08,995 [PigTezLauncher-0] INFO org.apache.tez.client.TezClient

- Submitting dag to TezSession, sessionName=PigLatin:DefaultJobName,

applicationId=application_1518490681211_0002,

dagName=PigLatin:DefaultJobName-0_scope-0, callerContext={ context=PIG,

callerType=PIG_SCRIPT_ID,

callerId=PIG-default-3530e4fc-5c09-4982-a620-a8fcf47ecfc3 }

2018-02-13 08:19:09,916 [PigTezLauncher-0] INFO org.apache.tez.client.TezClient

- Submitted dag to TezSession, sessionName=PigLatin:DefaultJobName,

applicationId=application_1518490681211_0002,

dagName=PigLatin:DefaultJobName-0_scope-0

2018-02-13 08:19:10,014 [PigTezLauncher-0] INFO

org.apache.hadoop.yarn.client.RMProxy - Connecting to ResourceManager at

master.hadoop/10.0.6.123:8050

2018-02-13 08:19:10,016 [PigTezLauncher-0] INFO

org.apache.hadoop.yarn.client.AHSProxy - Connecting to Application History server

at master.hadoop/10.0.6.123:10200

2018-02-13 08:19:10,019 [PigTezLauncher-0] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJob - Submitted DAG

PigLatin:DefaultJobName-0_scope-0. Application id:

application_1518490681211_0002

2018-02-13 08:19:10,682 [main] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezLauncher - HadoopJobId:

job_1518490681211_0002

2018-02-13 08:19:11,020 [Timer-0] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJob - DAG Status:

status=RUNNING, progress=TotalTasks: 2 Succeeded: 0 Running: 0 Failed: 0 Killed:

0, diagnostics=, counters=null
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2018-02-13 08:19:22,528 [PigTezLauncher-0] INFO

org.apache.tez.common.counters.Limits - Counter limits initialized with parameters:

GROUP_NAME_MAX=256, MAX_GROUPS=3000,

COUNTER_NAME_MAX=64, MAX_COUNTERS=10000

2018-02-13 08:19:22,535 [PigTezLauncher-0] INFO

org.apache.pig.backend.hadoop.executionengine.tez.TezJob - DAG Status:

status=SUCCEEDED, progress=TotalTasks: 2 Succeeded: 2 Running: 0 Failed: 0

Killed: 0, diagnostics=, counters=Counters: 101

org.apache.tez.common.counters.DAGCounter

NUM_SUCCEEDED_TASKS=2

TOTAL_LAUNCHED_TASKS=2

DATA_LOCAL_TASKS=1

AM_CPU_MILLISECONDS=2680

AM_GC_TIME_MILLIS=26

File System Counters

FILE_BYTES_READ=259

FILE_BYTES_WRITTEN=227

HDFS_BYTES_READ=4319

HDFS_BYTES_WRITTEN=234

HDFS_READ_OPS=4

HDFS_WRITE_OPS=2

HDFS_OP_CREATE=1

HDFS_OP_GET_FILE_STATUS=3

HDFS_OP_OPEN=1

HDFS_OP_RENAME=1

org.apache.tez.common.counters.TaskCounter

REDUCE_INPUT_GROUPS=26

REDUCE_INPUT_RECORDS=26

COMBINE_INPUT_RECORDS=0

SPILLED_RECORDS=52

NUM_SHUFFLED_INPUTS=1
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NUM_SKIPPED_INPUTS=0

NUM_FAILED_SHUFFLE_INPUTS=0

MERGED_MAP_OUTPUTS=1

GC_TIME_MILLIS=87

CPU_MILLISECONDS=6740

PHYSICAL_MEMORY_BYTES=1528823808

VIRTUAL_MEMORY_BYTES=7241150464

COMMITTED_HEAP_BYTES=1528823808

INPUT_RECORDS_PROCESSED=500

INPUT_SPLIT_LENGTH_BYTES=4319

OUTPUT_RECORDS=526

OUTPUT_BYTES=5975

OUTPUT_BYTES_WITH_OVERHEAD=370

OUTPUT_BYTES_PHYSICAL=195

ADDITIONAL_SPILLS_BYTES_WRITTEN=0

ADDITIONAL_SPILLS_BYTES_READ=195

ADDITIONAL_SPILL_COUNT=0

SHUFFLE_CHUNK_COUNT=1

SHUFFLE_BYTES=195

SHUFFLE_BYTES_DECOMPRESSED=370

SHUFFLE_BYTES_TO_MEM=0

SHUFFLE_BYTES_TO_DISK=0

SHUFFLE_BYTES_DISK_DIRECT=195

NUM_MEM_TO_DISK_MERGES=0

NUM_DISK_TO_DISK_MERGES=0

SHUFFLE_PHASE_TIME=44

MERGE_PHASE_TIME=66

FIRST_EVENT_RECEIVED=30

LAST_EVENT_RECEIVED=30

MultiStoreCounters

Output records in _0_tmp1205945962=26
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Shuffle Errors

BAD_ID=0

CONNECTION=0

IO_ERROR=0

WRONG_LENGTH=0

WRONG_MAP=0

WRONG_REDUCE=0

Shuffle Errors_scope_21_INPUT_scope_20

BAD_ID=0

CONNECTION=0

IO_ERROR=0

WRONG_LENGTH=0

WRONG_MAP=0

WRONG_REDUCE=0

TaskCounter_scope_20_INPUT_scope_0

INPUT_RECORDS_PROCESSED=500

INPUT_SPLIT_LENGTH_BYTES=4319

TaskCounter_scope_20_OUTPUT_scope_21

ADDITIONAL_SPILLS_BYTES_READ=0

ADDITIONAL_SPILLS_BYTES_WRITTEN=0

ADDITIONAL_SPILL_COUNT=0

OUTPUT_BYTES=5975

OUTPUT_BYTES_PHYSICAL=195

OUTPUT_BYTES_WITH_OVERHEAD=370

OUTPUT_RECORDS=500

SHUFFLE_CHUNK_COUNT=1

SPILLED_RECORDS=26

TaskCounter_scope_21_INPUT_scope_20

ADDITIONAL_SPILLS_BYTES_READ=195

ADDITIONAL_SPILLS_BYTES_WRITTEN=0

COMBINE_INPUT_RECORDS=0
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FIRST_EVENT_RECEIVED=30

LAST_EVENT_RECEIVED=30

MERGED_MAP_OUTPUTS=1

MERGE_PHASE_TIME=66

NUM_DISK_TO_DISK_MERGES=0

NUM_FAILED_SHUFFLE_INPUTS=0

NUM_MEM_TO_DISK_MERGES=0

NUM_SHUFFLED_INPUTS=1

NUM_SKIPPED_INPUTS=0

REDUCE_INPUT_GROUPS=26

REDUCE_INPUT_RECORDS=26

SHUFFLE_BYTES=195

SHUFFLE_BYTES_DECOMPRESSED=370

SHUFFLE_BYTES_DISK_DIRECT=195

SHUFFLE_BYTES_TO_DISK=0

SHUFFLE_BYTES_TO_MEM=0

SHUFFLE_PHASE_TIME=44

SPILLED_RECORDS=26

TaskCounter_scope_21_OUTPUT_scope_19

OUTPUT_RECORDS=26

org.apache.hadoop.mapreduce.TaskCounter

COMBINE_INPUT_RECORDS=26

COMBINE_OUTPUT_RECORDS=500

org.apache.hadoop.mapreduce.TaskCounter_scope_20_OUTPUT_scope_21

COMBINE_INPUT_RECORDS=26

COMBINE_OUTPUT_RECORDS=500

org.apache.hadoop.mapreduce.TaskCounter_scope_21_INPUT_scope_20

COMBINE_INPUT_RECORDS=0

COMBINE_OUTPUT_RECORDS=0

2018-02-13 08:19:22,705 [main] INFO

org.apache.pig.tools.pigstats.tez.TezPigScriptStats - Script Statistics:
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HadoopVersion: 2.7.3.2.6.1.0-129

PigVersion: 0.16.0.2.6.1.0-129

TezVersion: 0.7.0.2.6.1.0-129

UserId: root

FileName:

StartedAt: 2018-02-13 08:18:52

FinishedAt: 2018-02-13 08:19:22

Features: GROUP_BY

Success!

DAG 0:

Name:

PigLatin:DefaultJobName-0_scope-0

ApplicationId: job_1518490681211_0002

TotalLaunchedTasks: 2

FileBytesRead: 259

FileBytesWritten: 227

HdfsBytesRead: 4319

HdfsBytesWritten: 234

SpillableMemoryManager spill count: 0

Bags proactively spilled: 0

Records proactively spilled: 0

DAG Plan:

Tez vertex scope-20 -> Tez vertex scope-21,

Tez vertex scope-21

Vertex Stats:
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VertexId Parallelism TotalTasks InputRecords ReduceInputRecords

OutputRecords FileBytesRead FileBytesWritten HdfsBytesRead

HdfsBytesWritten Alias Feature Outputs

scope-20 1 1 500 0

500 32 227 4319 0

A,B,C

scope-21 1 1 0 26

26 227 0 0 234 C

GROUP_BY

hdfs://master.hadoop:8020/tmp/temp1934658751/tmp1205945962,

Input(s):

Successfully read 500 records (4319 bytes) from: "/user/root/temp.txt"

Output(s):

Successfully stored 26 records (234 bytes) in:

"hdfs://master.hadoop:8020/tmp/temp1934658751/tmp1205945962"

2018-02-13 08:19:22,733 [main] INFO

org.apache.hadoop.mapreduce.lib.input.FileInputFormat - Total input paths to

process : 1

2018-02-13 08:19:22,734 [main] INFO

org.apache.pig.backend.hadoop.executionengine.util.MapRedUtil - Total input paths

to process : 1

(1990,38)

(1991,38)

(1992,38)

(1993,39)

(1994,39)

(1995,39)

(1996,40)
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(1997,33)

(1998,37)

(1999,38)

(2000,38)

(2001,40)

(2002,38)

(2003,40)

(2004,40)

(2005,38)

(2006,34)

(2007,39)

(2008,38)

(2009,39)

(2010,39)

(2011,36)

(2012,40)

(2013,36)

(2014,37)

(2015,39)

正确的使用 GROUP BY语句计 0.5分

正确的使用 FOREACH语句计 0.5分

正确使用 DUMP语句计 0.5分

正确的结果计 0.5分

5. Spark案例-数组求和（2分）

登 录 “ spark-shell ” ， 定 义 一 维 整 型 数 组

AA=[3,4,3,2,44,3,22,231,4,5,2,345,2,2,11,124,35,349,34]，自定义函数 sum()，根据

传入的整型数组名和数组的长度，求 i为奇数的各 AA[i]之和。依次将各操作命

令与返回结果以文本形式提交到答题框。

参考答案
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scala> def sum(aa:Array[Int],n:Int):Int={

| var he=0

| var i=0

| for(i <-0 until( n,2))

| he=he+aa(i)

| he

| }

sum: (aa: Array[Int], n: Int)Int

scala> var aa= Array(3,4,3,2,44,3,22,231,4,5,2,345,2,2,11,124,35,345,34)

aa: Array[Int] = Array(3, 4, 3, 2, 44, 3, 22, 231, 4, 5, 2, 345, 2, 2, 11, 124, 35, 345, 34)

scala> sum(aa,19)

res4: Int = 160

正确的定义函数计 1分

使用参数，正确计算结果计 1分

6. Spark案例-数据统计（2分）

登录“spark-shell”交互界面，导入如下数据：

2017-01-01 a

2017-01-01 b

2017-01-01 c

2017-01-02 a

2017-01-02 b

2017-01-02 d

2017-01-03 b

2017-01-03 e

2017-01-03 f

由导入数据可见，2017-01-01 起新增三个用户（a、b、c），2017-01-02 新

增一个用户（d），2017-01-03 新增两个用户（e、f）；使用 spark 工具统计每日

新增加的用户数，显示由 spark统计出的结果。依次将各操作命令与返回结果以
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文本形式提交到答题框。

参考答案

scala> val rdd1 = spark.sparkContext.parallelize(Array(("2017-01-01", "a"),

("2017-01-01", "b"), ("2017-01-01", "c"),("2017-01-02", "a"), ("2017-01-02", "b"),

("2017-01-02", "d"),("2017-01-03", "b"), ("2017-01-03", "e"), ("2017-01-03", "f")))

rdd1: org.apache.spark.rdd.RDD[(String, String)] = ParallelCollectionRDD[0] at

parallelize at <console>:23

scala> val rdd2 = rdd1.map(kv => (kv._2, kv._1))

rdd2: org.apache.spark.rdd.RDD[(String, String)] = MapPartitionsRDD[1] at map at

<console>:25

scala> val rdd3 = rdd2.groupByKey()

rdd3: org.apache.spark.rdd.RDD[(String, Iterable[String])] = ShuffledRDD[2] at

groupByKey at <console>:27

scala> val rdd4 = rdd3.map(kv => (kv._2.min, 1))

rdd4: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[3] at map at

<console>:29

scala> rdd4.countByKey().foreach(println)

(2017-01-03,2)

(2017-01-01,3)

(2017-01-02,1)

不要求算法，最后能统计出正确的日期对应新增用户计 2分

第五部分：SaaS云应用开发（20分）

任务一：大数据案例开发（13分）

给定开发环境：Eclipse + JDK + Tomcat + Mysql + MongoDB + HBase

+xueqing-client.zip + xueqing-server.zip + xueqing-web.zip。

1. 搭建开发环境和导入项目（1分）

检查已安装的MongoDB、HBase、MySQL和岗位网站服务，作大数据学情
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分析的应用开发准备：

（1）导入三个MongoDB数据库目录 employ、job_internet、question_survey；

（2）导入MySQL的 xueqing-client项目的 sql文件 xueqing-client.sql；

（3）在 cmd中登录MongoDB数据库，并将查询所有数据库的屏幕显示结果截

图提交到答题框。

（4）在 cmd中登录MySQL数据库，并将查询所有数据库的屏幕显示结果截图

提交到答题框。

参考答案

1.效果截图

MongoDB的 employ，job_internet，question_survey三个数据库

MySQL中的 xueqing-client数据库
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2.得分点

（1）有正确的MongoDB employ、job_internet、question_survey数据库截图

计 0.5分。

（2）有正确的MySQL xueqing-client数据库截图计 0.5分。

2. HBase建表操作（1分）

完成 xueqing-server中 HBase数据库建表操作，建立 job_internet表（列簇为

PERCEPT_DATA、RAW_DATA、TAG_DATA）和 job_cloud表（列簇为 cloud）。

提交 HBase web控制台的“Table Details” 界面截图和所有实现代码到答题框。

参考答案

1.效果截图

2.修改代码

//**

* 创建表

*/

public void createTable(String tablename,String families) throws

IOException {

// 新建一个数据表表名对象

TableName tableName = TableName.valueOf(tablename);
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// 如果需要新建的表已经存在

if (admin.tableExists(tableName)) {

logger.info("表已经存在！");

} else {

logger.info("表创建 start");

// 数据表描述对象

HTableDescriptor hTableDescriptor = new

HTableDescriptor(tableName);

// 列族描述对象

for (String fam:families.split(",")) {

HColumnDescriptor family = new HColumnDescriptor(fam);

// 在数据表中新建一个列族

hTableDescriptor.addFamily(family);

}

// 新建数据表

admin.createTable(hTableDescriptor);

logger.info("表创建成功");

}

}

得分点

（1）有正确的数据库查询截图计 0.5分。若没代码计 0分。

（2）有正确的实现代码计 0.5分。

3. 岗位学历需求可视化（2分）

使用“/开发环境/xueqing-web.war”部署招聘岗位网站，编码实现对该网站

所有岗位信息的爬取程序，并对数据进行清洗，存入 HBase job_internet、job_cloud

表中；并统计出“云计算”岗位学历需求信息，将统计结果保存至MongoDB中；

对接 xueqing-client 界面来展示云计算岗位学历需求饼图。将统计结果的页面截

图和相关代码提交到答题框。
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参考答案

1.效果截图
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得分点

（1）有正确岗位学历需求可视化截图计 1分，要求展示完整，数量统计一

致，各部分占比一致。若没代码计 0分。

（2）有正确的实现代码计 1分。
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4. 岗位全国地区统计可视化（2分）

使用存储在 HBase中 job_internet、job_cloud的岗位数据，统计出“云计算”

的地区岗位需求信息；将统计数据保存至MongoDB中；对接 xueqing-client界面

来展示不同地区云计算岗位需求量的直方图。将统计图表的网页截图和相关代码

提交到答题框。

参考答案

1.效果截图
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得分点

（1）有正确直方图可视化截图计 1分，要求展示完整，数量统计一致。若

没代码计 0分。
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（2）有正确的实现代码计 1分。

5. 岗位聚类（2分）

在给定的 job_industry_skills_config.json技能配置文件、job_classification.json

分类配置文件下，对云计算岗位技能的数据从开发、运维、架构三个类别做聚类

分析，每个类别有三个聚类中心；将聚类分析结果保存至 MongoDB 中；通过

xueqing-client展示云计算岗位聚类结果的饼图，将聚类饼图和占比最大岗位的技

能雷达图的网页截图和相关代码提交到答题框。

参考答案

1.效果截图

2.修改代码

/**

* 岗位循环聚类

*

* @param industry
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* 岗位行业

* @param category

* 岗位行业类别

* @param dictionary

* 岗位技能点词典

* @param clusterN

* 聚类数量

* @param mongoClient

*/

public void cluster(String industry, String category, List<String> dictionary,

int clusterN,

MongoClient mongoClient) {

List<String> id = new ArrayList<>();

List<String> jobname = new ArrayList<>();

try {

// id = jobDataReposity.queryDataByColumn("job_" + industry,

industry, "ID");

// jobname = jobDataReposity.queryDataByColumn("job_" + industry,

industry, "JOB_NAME");

id = jobDataReposity.queryDataByColumn("job_" + industry,

industry, "ID");

jobname = jobDataReposity.queryDataByColumn("job_" + industry,

industry, "JOB_NAME");

} catch (Exception e) {

// TODOAuto-generated catch block

e.printStackTrace();

}

Map<String, Map<String, String>> allJob = allJobClassification(id,

jobname, industry);// 将取出的岗位群分类
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List<String> ids = new ArrayList<>();

if (allJob != null) {

Map<String, String> category1 = allJob.get(category);// 取小类

for (Map.Entry<String, String> m : category1.entrySet())

ids.add(m.getKey()); // 取出所有开发类对应的 ID

if (ids.size() > 1) {

List<String> jdes = new ArrayList<>();

List<String> jname = new ArrayList<>();

try {

jdes = jobDataReposity.queryTableByCondition(ids, "job_"

+ industry, industry,

"ID", "DESCRIPTION");

// jdes = jobDataReposity.queryTableByCondition(ids,

"job_internet" ,

// "TAG_DATA",

// "ID", "DESCRIPTION");// 根据 ID 取出所有开发类的

岗位描述

jname = jobDataReposity.queryTableByCondition(ids,

"job_" + industry, industry,

"ID", "JOB_NAME");

} catch (IOException e) {

// TODOAuto-generated catch block

e.printStackTrace();

}

tfKmeans(jdes, jname, dictionary, industry, category, clusterN,

mongoClient);// 对开发类岗位描述进行聚类

} else

logger.info(industry + "-" + category + " not enough data.");

}

}
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得分点

（1）有正确的云计算岗位聚类饼图计 0.5分。饼图展示数据比例合理（因采

用的 Spark聚类算法不稳定，结果一致）。有雷达图 0.5分。若没代码计 0分。

（2）有正确的实现代码计 1分。

6. 岗位分级聚类（2分）

使用存储在 HBase 中 job_cloud的岗位数据，取岗位中薪资、学历和工作经

验等 3 类数据，转化成向量值进行岗位分级聚类，聚类中心为 5；通过 Eclipse

控制台输出所有聚类中心的信息和聚类中心包含的岗位总数。将控制台输出截

图、文本和相关代码提交到答题框。

（1）数据转化向量：薪资以 k为单位；工作经验以年为单位；学历按照中

技、中专、高中为 2，大专为 3，本科为 4，硕士为 5，博士为 6，其他情况为 1。

（2）通过 Eclipse控制台输出所有聚类中心的薪资、学历、工作经验和岗位

数量等信息，其中 double值保留两位小数。

参考答案

1. 效果截图

聚类中心 0{薪资:14.65k;学历:本科;工作经验:3.33年;岗位数:135个}

聚类中心 1{薪资:40.83k;学历:本科;工作经验:3.43年;岗位数:14个}

聚类中心 2{薪资:5.35k;学历:大专;工作经验:2.84年;岗位数:119个}
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聚类中心 3{薪资:9.40k;学历:本科;工作经验:3.31年;岗位数:103个}

聚类中心 4{薪资:23.67k;学历:本科;工作经验:3.17年;岗位数:60个}

2. 实现代码

加在 JobCluster中

////////////////////// level/////////////////////

/**

* JobClusterService

*

* @param arg

*/

public static void main(String[] arg) {

HBaseStorage baseStorage = HBaseStorage.getInstance();

baseStorage.setUp("127.0.0.1", "2181", "/hbase");

JobCluster cluster = new JobCluster();

// 岗位分级聚类

cluster.clusterLevel("cloud", 5);

}

/**

* 岗位分级聚类

*

* @param industry

* 岗位行业

* @param clusterN

* 聚类数量

* @param mongoClient

*/
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public void clusterLevel(String industry, int clusterN) {

// salary

List<String> salary = newArrayList<>();

// education

List<String> education = newArrayList<>();

//experience

List<String> experience = newArrayList<>();

try {

//从 Hbase取值

salary = jobDataReposity.queryDataByColumn("job_" + industry, industry,

"SALARY");

salary = salary2vector(salary);

education = jobDataReposity.queryDataByColumn("job_" + industry,

industry, "EDUCATION");

education = edution2vector(education);

// 中专为 1，大专为 2，本科为 3，硕士为 4，博士为 5，其他为 0

experience = jobDataReposity.queryDataByColumn("job_" + industry,

industry, "EXPERIENCE");

experience = experience2vector(experience);

// 岗位数量

int jobCount = salary.size();

//转向量

List<double[]> weights = newArrayList<>();

for (int i = 0; i < jobCount; i++) {

double[] vec = new double[3];

vec[0] = Double.valueOf(salary.get(i)) / 1000;

vec[1] = Double.valueOf(education.get(i));

vec[2] = Double.valueOf(experience.get(i));
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weights.add(vec);

}

// 归属哪一个聚类中心

//聚类

String masterName = sparkProperties.getProperty("spark_master");

SparkConf conf = new

SparkConf().setAppName("JobCluseter").setMaster(masterName);

JavaSparkContext jsc = new JavaSparkContext(conf);

List<Vector> preData = newArrayList<>();

for (int i = 0; i < weights.size(); i++) {

Vector sv = Vectors.dense(weights.get(i));

preData.add(sv);

}

JavaRDD<Vector> data = jsc.parallelize(preData);

int numClusters = clusterN;

int numIterations = 5000;

int runs = 300;

KMeansModel clusters = KMeans.train(data.rdd(), numClusters,

numIterations, runs);

// 对训练数据进行预测，返回每个岗位归属的聚类中心

JavaRDD<Integer> clusterResult = clusters.predict(data);

//聚类的中心

Vector[] centers = clusters.clusterCenters();

List<double[]> center = newArrayList();

for (int i = 0; i < centers.length; i++) {

center.add(centers[i].toArray());

}

// 统计 每个聚类中心的岗位数量
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List<Integer> indexs = newArrayList<>();

clusterResult.collect();

for (int i = 0; i < clusterResult.collect().size(); i++) {

indexs.add(clusterResult.collect().get(i));

}

jsc.close();

int[] count = new int[clusterN];

count[0] = 0;

for (int i = 0; i < indexs.size(); i++) {

if (indexs.get(i) < clusterN) {

count[indexs.get(i)]++;

}

}

//控制台输出

DecimalFormat df = new DecimalFormat("######0.00");

for (int i = 0; i < clusterN; i++) {

String infos = "薪资:" + df.format(center.get(i)[0]) + "k" ;

String infoe ="学历:" + getEducation(center.get(i)[1]);

String infoep ="工作经验:" + df.format(center.get(i)[1]) + "年";

String infoc ="岗位数:" + count[i] + "个";

System.out.println("聚类中心"+ i + "{" + infos + ";" + infoe + ";" +

infoep + ";" + infoc + "}");

}

} catch (Exception e) {

// TODOAuto-generated catch block

e.printStackTrace();

}

}
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// 中专、高中、技校为 2，大专为 3，本科为 4，硕士为 5，博士为 6，其他情况为

1

String[] eduName = { " ", "中专", "大专", "本科", "硕士", "博士" };

int[] edulevel = { 1, 2, 3, 4, 5, 6 };

private String getEducation(double dv) {

int v = (int) (dv);

if (v > 0 && v < 7) {

return eduName[v];

}

return " ";

}

//学历转向量值

private List<String> edution2vector(List<String> strlist) {

for (int i = 0; i < strlist.size(); i++) {

if (strlist.get(i) == null || strlist.get(i).isEmpty()) {

strlist.set(i, "1");

} else if (strlist.get(i).equals(" 中 专 ") || strlist.get(i).equals(" 高 中 ") ||

strlist.get(i).equals("技校")) {

System.out.println("-----------" + strlist.get(i));

strlist.set(i, "2");

} else if (strlist.get(i).equals("大专")) {

strlist.set(i, "3");

} else if (strlist.get(i).equals("本科")) {

strlist.set(i, "4");

} else if (strlist.get(i).equals("硕士")) {
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strlist.set(i, "5");

} else if (strlist.get(i).equals("博士")) {

strlist.set(i, "6");

} else {

strlist.set(i, "1");

}

}

return strlist;

}

// 薪资，值 null或空，默认为 2000

private List<String> salary2vector(List<String> strlist) {

for (int i = 0; i < strlist.size(); i++) {

if (strlist.get(i) == null || strlist.get(i).isEmpty()) {

strlist.set(i, "2000");

}

}

return strlist;

}

// 薪资，值 null或空，默认为 0

private List<String> experience2vector(List<String> strlist) {

for (int i = 0; i < strlist.size(); i++) {

if (strlist.get(i) == null || strlist.get(i).isEmpty()) {

strlist.set(i, "0");

}

}

return strlist;

}
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/////////////////////////////////

得分点

（1）聚类 5 个岗位聚类中心；显示聚类中心的薪资、学历、工作年限和统

计数量计 1分。若没代码计 0分。

（2）有正确的实现代码计 1分。

7. 岗位推荐（3分）

根据图 3给出的用户技能数据，使用机器学习推荐算法。为该用户推荐三个

最合适的招聘岗位，并通过 EChart图表展示推荐的岗位和技能对比，将展示的

图表截图和代码提交到答题框。

（1）技能数据：OpenStack 技能经验 12 个月，Hadoop 技能经验 12 个月，

Linux/Unix技能经验 12个月，KVM技能经验 10个月，Python技能经验 10个月，

如图 3所示。

（2）机器学习算法采用Mahout的 EuclideanDistanceSimilarity欧式距离相似

度算法和 NearestNUserNeighborhood 用户近邻算法。

图 3 用户技能数据图

参考答案

1.效果截图
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2.修改代码

/**

* 收集所有技能点。

*

* @param skillIdMaps

* @param skills

* @return

*/

private static ArrayList<String> generateSkillIDs(ArrayList<String>

skillIdList, String[] skills) {

for (String skill : skills) {

String value=skill.trim().toLowerCase();
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int index = skillIdList.indexOf(value);

if (index == -1) {

skillIdList.add(value);

}

}

return skillIdList;

}

/**

* 产生当前 skill的 IDs

*

* @param skillIdMaps

* @param skills

* @return

*/

private static int[] getSkillIDs(ArrayList<String> skillIdList, String[] skills) {

int[] ids = new int[skills.length];

for (int i = 0; i < ids.length; i++) {

String value=skills[i].trim().toLowerCase();

ids[i] = skillIdList.indexOf(value);

}

return ids;

}

/**

* 就业推荐数据信息从表 employ/job查询，通过Mahout的相似算法进

行推荐。

*

* @param mongoClient

* 存储在 employ/job中。

* @param skills
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* 当前输入技能列表

* @param weights

* 当前输入技能对应权重的列表

* @param recommNum

* 推荐岗位个数

* @return 推荐的岗位列表

*/

public static Map<String, Object> getjytj(MongoClient mongoClient,

String[] skills, String[] weights, int number) {

Map<String, Object> map = new HashMap<>();

ArrayList<String> totalSkills = new ArrayList<>();// 所有技能点

generateSkillIDs(totalSkills, skills);

MongoDatabase mongoDatabase =

mongoClient.getDatabase("employ");

MongoCollection<Document> collection =

mongoDatabase.getCollection("job");

FindIterable<Document> findIterable = null;

findIterable = collection.find();

MongoCursor<Document> mongoCursor = findIterable.iterator();

List<Map<String, Object>> maps = new ArrayList<>();// 存放所有的

职位信息

while (mongoCursor.hasNext()) {

Document doc = mongoCursor.next();

List<Document> jobs = (List<Document>) doc.get("jobs");

for (Document s : jobs) {

Map<String, Object> jobmes = new HashMap<>();

String skill = s.getString("skills");

jobmes.put("id", s.getString("id"));

jobmes.put("provice", s.getString("provice"));

jobmes.put("city", s.getString("city"));
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jobmes.put("job_name", s.getString("job_name"));

jobmes.put("skill", skill);

jobmes.put("weight", s.getString("weight"));

jobmes.put("company_name", s.getString("company_name"));

String[] jobskills = skill.split(",");

generateSkillIDs(totalSkills, jobskills);

maps.add(jobmes);

}

}

// 产生所有岗位的数据模型(多维的向量数组）

FastByIDMap<PreferenceArray> userData = new

FastByIDMap<PreferenceArray>();

for (Map<String, Object> jobmes : maps) {

int id = Integer.parseInt((String) jobmes.get("id"));

String skill = (String) jobmes.get("skill");

String[] skills_ = skill.split(",");

// 技能转换成 ID

int[] skillids = getSkillIDs(totalSkills, skills_);

// 技能对应得权重

double[] weightsparam = new double[skillids.length];

String weight_ = (String) jobmes.get("weight");

String[] weights_ = weight_.split(",");

// mongodb岗位库的一个岗位所有的技能

GenericPreference[] genericPreferences = new

GenericPreference[skillids.length];

for (int i = 0; i < skillids.length; i++) {

// id 岗位 ID skillids[i] 技能 ID Float.parseFloat(weights_[i])

权重

genericPreferences[i] = new GenericPreference(id, skillids[i],

Float.parseFloat(weights_[i]));

}
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userData.put(id, new

GenericUserPreferenceArray(Arrays.asList(genericPreferences)));

}

// 输入的用户的技能 默认 ID 为 0 库从 1开始

GenericPreference[] userGenericPreferences = new

GenericPreference[skills.length];

for (int i = 0; i < userGenericPreferences.length; i++) {

int[] userskillids = getSkillIDs(totalSkills, skills);

userGenericPreferences[i] = new GenericPreference(0,

userskillids[i], Float.parseFloat(weights[i]) / 12);

}

userData.put(0, new

GenericUserPreferenceArray(Arrays.asList(userGenericPreferences)));

// 偏好向量组生成数据模型

DataModel model = new GenericDataModel(userData);

try {

// 相识度算法（使用该算法得 0.5分）

UserSimilarity userSimi = new

EuclideanDistanceSimilarity(model);

// 近邻算法 number 推荐个数

NearestNUserNeighborhood neighbor = new

NearestNUserNeighborhood(number, userSimi, model);

//

// 获得输入用户的相近岗位 0代表用户输入 ID

long[] ids = neighbor.getUserNeighborhood(0);

List<List<RaderObj>> raderObjs = new ArrayList<>();

List<List<Double>> values = new ArrayList<>();

List<Map<String, Object>> job = newArrayList<>();

//遍历 3个推荐的岗位（实现以下代码得 0.5分）

for (long id : ids) {

//在岗位库 寻找这 3个岗位
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for (Map<String, Object> jobmes : maps) {

int jobId = Integer.parseInt((String) jobmes.get("id"));

if (id == jobId) {

List<RaderObj> raderObj = new ArrayList<>();//雷达

图展示

Map<String, Object> jobMap = new HashMap<>();//

岗位的名称 公司 地址

List<Double> jobWeights = new ArrayList<>();//技能

点的权重

jobMap.put("localtion", jobmes.get("provice") + " " +

jobmes.get("city"));

jobMap.put("jobname", jobmes.get("job_name"));

jobMap.put("companyname",

jobmes.get("company_name"));

String skill = (String) jobmes.get("skill");

String weight= (String) jobmes.get("weight");

String[] jobSkills = skill.split(",");

String[] wes = weight.split(",");

//每个技能点生成一个雷达对象

for (String s : jobSkills) {

RaderObj obj = new RaderObj();

obj.setMax(1);

obj.setName(s);

raderObj.add(obj);

}

//每个雷达的技能权重

for (String w : wes) {

jobWeights.add(Double.parseDouble(w));

}

raderObjs.add(raderObj);

job.add(jobMap);
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values.add(jobWeights);

}

}

}

map.put("job", job);//推荐的岗位信息

map.put("radar", raderObjs);//雷达技能图

map.put("values", values);//技能图对应得权重值

} catch (TasteException e) {

e.printStackTrace();

}

return map;

}

得分点

（1）推荐的 3个岗位正确；显示岗位地区信息、公司名称、雷达图正确计 2

分。若没代码不得分。

（2）选择技能的雷达图技能点展示正确计 0.5分。

（3）有正确的实现代码计 1分。

任务二：微信小程序开发（7分）

开发环境：Egret Wing+ O2OMall。

1. 我的资料界面开发（3分）

参照图 4给出的小程序页面的布局、元素和配色示意图，实现微信 O2O 商

城的“我的资料（account/profile）”界面开发。将开发出的“我的资料”界面截
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图和相关代码提交到答题框。

图 4 我的资料界面示意图

参考答案

1. 效果图
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得分点

（1）数据和界面设计一致计 1分。

（2）排版风格（间距、位置、图标）正确计 1分。

（3）有正确的实现代码计 1分。

2. 商店功能开发（4分）

使用 SQL 文本（附件 /微信小程序 /o2o-db.sql）生成数据库表；编写

xueqing-client的 java后台数据服务代码，需要的商品图片在“附件/微信小程序

/images”目录下；参照图 5所示的小程序页面布局、元素和配色的示意图，开发

微信 O2O商城的“商店（product/list）”功能。将完成后显示的界面截图和相关

代码提交到答题框。
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图 5 商店页面示意图

参考答案

1.效果图
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得分点

（1）展示数据一致计 2分。

（2）排版风格（间距、位置、图标）正确计 1分。

（3）有正确的实现代码计 1分。

第六部分：文档编制与综合素质（10分）

任务一：文档编制（5分）

1. 文档编制（5分）

绘制 openstack中 VLAN网络的网络模式图，并简要说明。

参考答案



2019 年全国职业院校技能大赛（高职组）“云计算技术与应用” 赛卷 E

第 112 页 共 112 页

VLAN模式需要创建租户 VLAN，使得租户之间二层网络隔离，并自动创建

网桥，在网络控制器上的 DHCP为所有的 VLAN 启动，为每个虚拟机分配私网

地址（DNSmasq），网络控制器 NAT转换，也解决二层隔离问题，适合私有云

使用。

得分点：

（1）有正确的架构图计 3分。 （计算节点、控制节点、VLAN、网桥、虚

拟机、DHCP 每少一个扣 0.5分）

（2）有正确的解释说明计 2分。

任务二：综合素质（5分）

1. 综合素质（5分）

根据各参赛队的工作作风、安全意识、团队协作和遵守考场纪律等表现情况，

由裁判按照“综合素质评分标准”现场判分。
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