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THIS IS A REDLINE DOCUMENT PRODUCED BY
TECHSTREET, AN ASME COMPANY.

This document is intended to provide users with an indication of changes from one
edition to the next. It includes a full-text version of the new document, plus an indication
of changes from the previous version.

Redlines are designed to save time and improve efficiencies by using the latest
software technology to find and highlight document changes. More professionals are
using valuable new technologies like redlines, to help improve outcomes in a fast paced
global business world.

Because it may not be technically possible to capture all changes accurately, it is
recommended that users consult previous editions as appropriate. In all cases, only the
current base version of this publication is to be considered the official document.

This Redline is produced solely by Techstreet. IEEE has not
prepared this Redline and is not responsible for its accuracy.
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Abstract: A data integrated framework of the test software for household appliances is defined
by this standard. The node information of complex virtual instruments (CVIs), the sensor
parameter information, the test metadata information, and the sensor data information, as well as
the means to acquire the information (either microservices or data-exchange files), are specified
by this standard.

Keywords: complex virtual instruments, household appliances test, IEEE 1851™, microservice,
sensor data, systems interoperability
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Important Notices and Disclaimers Concerning IEEE Standards Documents

IEEE Standards documents are made available for use subject to important notices and legal disclaimers.
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html),
appear in all standards and may be found under the heading “Important Notices and Disclaimers
Concerning IEEE Standards Documents.”

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards
Documents

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards
Association (IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus
development process, which brings together volunteers representing varied viewpoints and interests to
achieve the final product. IEEE Standards are documents developed by volunteers with scientific, academic,
and industry-based expertise in technical working groups. Volunteers are not necessarily members of IEEE
or IEEE SA and participate without compensation from IEEE. While IEEE administers the process and
establishes rules to promote fairness in the consensus development process, IEEE does not independently
evaluate, test, or verify the accuracy of any of the information or the soundness of any judgments contained
in its standards.

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all
warranties, express or implied, concerning this standard, including but not limited to the warranties of
merchantability, fitness for a particular purpose and non-infringement. In addition, IEEE does not warrant
or represent that the use of the material contained in its standards is free from patent infringement. IEEE
standards documents are supplied “AS IS” and “WITH ALL FAULTS.”

Use of an IEEE standard is wholly voluntary. The existence of an IEEE Standard does not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved
and issued is subject to change brought about through developments in the state of the art and comments
received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by
any other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon
his or her own independent judgment in the exercise of reasonable care in any given circumstances or, as
appropriate, seek the advice of a competent professional in determining the appropriateness of a given
IEEE standard.

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.
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Translations

The IEEE consensus development process involves the review of documents in English only. In the event
that an IEEE standard is translated, only the English version published by IEEE is the approved IEEE
standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its
committees and shall not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall
make it clear that the presenter’s views should be considered the personal views of that individual rather
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. Statements
made by volunteers may not represent the formal position of their employer(s) or affiliation(s).

Comments on standards

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations,
consulting information, or advice pertaining to IEEE Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is
important that any responses to comments and questions also receive the concurrence of a balance of
interests. For this reason, IEEE and the members of its Societies and subcommittees of the IEEE SA Board
of Governors are not able to provide an instant response to comments, or questions except in those cases
where the matter has previously been addressed. For the same reason, IEEE does not respond to
interpretation requests. Any person who would like to participate in evaluating comments or in revisions to
an IEEE standard is welcome to join the relevant IEEE working group. You can indicate interest in a
working group using the Interests tab in the Manage Profile & Interests area of the IEEE SA myProject
system.! An IEEE Account is needed to access the application.

Comments on standards should be submitted using the Contact Us form.?

Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with
the provisions of any IEEE Standards document does not constitute compliance to any applicable
regulatory requirements. Implementers of the standard are responsible for observing or referring to the
applicable regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action
that is not in compliance with applicable laws, and these documents may not be construed as doing so.

! Available at: https://development.standards.ieee.org/myproject-web/public/view.html#landing.
2 Available at: https:/standards.ieee.org/content/ieee-standards/en/about/contact/index.html.
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Data privacy

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and
data ownership in the context of assessing and using the standards in compliance with applicable laws and
regulations.

Copyrights

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws.
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization,
and the promotion of engineering practices and methods. By making these documents available for use and
adoption by public authorities and private users, neither IEEE nor its licensors waive any rights in
copyright to the documents.

Photocopies

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license
to photocopy portions of any individual standard for company or organizational internal use or individual,
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400;
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational
classroom use can also be obtained through the Copyright Clearance Center.

Updating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time
by the issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect.

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that
they have the latest edition of any IEEE standard.

In order to determine whether a given document is the current edition and whether it has been amended
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE.? For more
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website.

Errata

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website.* Search for standard
number and year of approval to access the web page of the published standard. Errata links are located
under the Additional Resources Details section. Errata are also available in IEEE Xplore. Users are
encouraged to periodically check for errata.

3 Available at: https://ieeexplore.ieee.org/browse/standards/collection/ieee.
4 Available at: https:/standards.ieee.org/standard/index.html.
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Patents

IEEE Standards are developed in compliance with the IEEE SA Patent Policy.?

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the
IEEE SA Website at https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of
any unfair discrimination to applicants desiring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not
responsible for identifying Essential Patent Claims for which a license may be required, for conducting
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely
their own responsibility. Further information may be obtained from the IEEE Standards Association.

IMPORTANT NOTICE

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure
against interference with or from other devices or networks. IEEE Standards development activities
consider research and information presented to the standards development group in developing any safety
recommendations. Other information about safety practices, changes in technology or technology
implementation, or impact by peripheral systems also may be pertinent to safety considerations during
implementation of the standard. Implementers and users of IEEE Standards documents are responsible for
determining and complying with all appropriate safety, security, environmental, health, and interference
protection practices and all applicable laws and regulations.

> Available at: https://standards.ieee.org/about/sasb/patcom/materials.html.
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Introduction

This introduction is not part of IEEE Std 1851-2023, IEEE Standard for Design Criteria of Integrated Sensor-Based
Test Applications for Household Appliances.

Quality control is an essential part of the household appliance manufacturing process. The appliance
manufacturer performs various tests for household appliances. Most of the tests are completed by the test
systems in multiple test laboratories distributed over a wide geographic area. The test systems include three
parts: instruments equipped with sensors, computers, and sensor-based test applications. The test
application part is responsible for automatically collecting, managing, analyzing, and presenting the data
for the users, which is the backbone of the test systems.

Due to the lack of the development criterion of test applications for household appliances, there exist many
problems, such as integration problems, reusability problems, interoperability problems, and exchange
problems of test documents. Specifically, for some government supervision departments, it affects
supervision efficiency due to diverse data formats, test types, and measurement systems. Limited human
resources are also a vital problem. For the product manufacturing enterprises, it leads to low measurement
and management efficiency. For the test software development corporations, it brings low development
efficiency, huge development costs, long development cycles, and a waste of manpower resources. This
document provides the standard format of testing data of household appliances, which makes it easier for
users from different enterprises, including product supervisors of government, to read and exploit such
kinds of data. This standard also provides the system framework and a set of microservices like testing data
transforming and transferring, which are the basis for software engineers to develop integrated testing
applications. This standard plays a very important role in improving the supervising efficiency of
government departments, the quality management efficiency of the manufacturing enterprises, and the test
software development efficiency of software development corporations.
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IEEE Standard for Design Criteria of Integrated Sensor-Based Test

Applications for Household Appliances

1. Overview

This standard was developed to serve as a design criteria for integrated sensor-based test
applications for household appliances. It specifies the system integration framework, describes the
test information format, and provides two means to acquire the information via microservice Web

serviee interfaces and data-exchange files.
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1.1 Scope

This standard defines the integrated framework ef-the-test-seftware for household appliances based

on the complex virtual instrument (CVI) nodes and their interconnection service interfaces eriented

to-the-data—from—intelligentsensers, including system framework, microservice interfaces ef-Web

serviees, and data exchange formats, which can be divided into: a) as:{}} the system framework to

integrate the distributed test applications; b) the description of the appliance test environment-and
test information, including the metadata of the CVI node whele-test-application, the metadata of the
sensor parameters appliance-to-be-tested, the metadata of the test sensers, and the sensor data; c) the

file format of test information data to be exchanged among distributed test applications; and d) the
microservices {(4>The Web-serviees to transform and transfer monitored data.

1.2 Purpose

This standard defines the file format of test information €ata from household appliances and the
microservices Web-services that enable the exchange of such test information eata. Implementation
of this standard solves the intereperability-and integration problems for CVI nodes of buildingtest
applicationsfor-household appliances testing as well as the problems with related-te the exchange of

related test information data.

1.3 Word usage

The word shall indicates mandatory requirements strictly to be followed in order to conform to the

standard and from which no deviation is permitted (shall equals is required to).”

The word should indicates that among several possibilities one is recommended as particularly

suitable, without mentioning or excluding others; or that a certain course of action is preferred but

not necessarily required (should equals is recommended that).

6 The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe

unavoidable situations.

7 The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact.
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The word may is used to indicate a course of action permissible within the limits of the standard

(may equals is permitted to).

The word can is used for statements of possibility and capability, whether material, physical, or

causal (can equals is able to).

1.4 Users

Anticipated users of the standard include the following;:

—  Household appliance test application developer

—  Household appliance research and development staff

—  Household appliance testing laboratory assistant

—  Household appliance enterprise manager

—  Government quality control staff

1.5 Conventions used within this document

This standard uses the vocabulary and definitions of relevant IEEE standards. In case of conflict of

definitions, except for those portions quoted from standards, the following precedence shall be

observed:_a) Clause 3, b) the referenced document of Clause 2, and ¢) the IEEE Standards Dictionary

Online [B2].% The format and terminology standards follow the IEEE Standards Style Manual [B3]. 5

8+ The numbers in brackets correspond to those of the bibliography in Annex C.
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The CVI mentioned in this standard refers to a software element that meets the following conditions:

a) connects different device interaction software using standardized input interfaces, b) receives

unstructured data related to monitoring the objects through standardized input interfaces, and c¢)

realizes unified management of sensing parameter data and monitoring objects. For the detailed

definition of CVI and its related information, please refer to IEEE Std 2735™.9

IEEE Std 2735 defines the CVI, the data converging node, the registered center, and the group user;

explains relevant concepts; and describes a set of related interfaces for registering and obtaining

data. The CVI related content mentioned in this standard is referenced from IEEE Std 2735.

Hypertext Transport Protocol (HTTP) defines the GET method and relevant concepts mentioned in

this standard (REC 9113 [B5]).

JavaScript Object Notation (JSON) is a subset of JavaScript Programming Language. Furthermore, it

is a lightweight data interaction method based on the string. [SON is the primary method of data

formatting to format the data in this standard (ECMA-262 [B1]).

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e.,

they must be understood and used, so each referenced document is cited in text and its relationship

to this document is explained). For dated references, only the edition cited applies. For undated

references, the latest edition of the referenced document (including any amendments or corrigenda)

applies.

IEEE Std 2735-2022, IEEE Standard for Interoperability of Complex Virtual Instruments for Internet

of Things.!01!
9 Information on references can be found in Clause 2.

10 JEEE publications are available from The Institute of Electrical and Electronics Engineers (https://standards.ieee.org/). 11

11 The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers

Inc.
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3. Definitions, acronyms, and abbreviations

3.1 Definitions

For the purposes of this document, the following terms and definitions apply. The IEEE Standards

Dictionary Online should be consulted for terms not defined in this clause. 122

complex virtual instrument (CVI): Refers to a software element that meets the following conditions:

a) connects different device interaction software using standardized input interfaces; b) receives

unstructured data related to monitoring the objects through standardized input interfaces; and c)

realizes unified management of sensing parameter data and monitoring objects. For the definition of

CVI and its related information, please refer to IEEE Std 2735.

input item: A collection of input information in a single test describes the relevant information of

the current household appliance test. The collection is composed of one or more single entry entries,

and each entry includes two parts: entry name and entry content.

JavaScript Object Notation (JSON) dictionary: A key-value pair, consisting of a uniquely tagged

value (key) of multiple JavaScript Object Notation (JSON) elements and a [SON element (value), is

wrapped using curly brackets, which identify its start and end positions. In the dictionary, the

corresponding unique JSON value can be queried by the key, and the key is separated from the

value using a colon.

12 JEEE Standards Dictionary Online is available at: http://dictionary.jeee.org. An IEEE Account is required for access to the dictionary,

and one can be created at no charge on the dictionary sign-in page. subseription—is—available—at
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JavaScript Object Notation (JSON) element: A limited component of a JavaScript Object Notation

(JSON) string logic structure, which can be dictionary, list, number, float number, logical value,

string, null, or undefined.

NOTE —See ECMA-262 [B1].13

JavaScript Object Notation (JSON) list: An ordered list of multiple JavaScript Object Notation

(JSON) elements can be queried by an index value starting with 0 to find the unique J[SON element.

microservices: Refers to a software architecture that divides the whole complex background service

interface into multiple modules with low coupling. These modules have no dependence and

association with each other, or there is only a small amount of data or file association. Each of them

can be replaced or updated individually without maintaining other modules. These services form a

eroup that provides overall service support for front-end applications.

133 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to

implement this standard.
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Sensor: A concept that refers to physical sensors or logical sensors that reflect the performance of
appliances. Physical sensors measure the physical properties of appliances, and logical sensors are

defined based on physical sensors.

sensor parameter: The parameter obtained by the sensor. Normal sensing parameters are directly

obtained by physical sensors, and virtual sensing parameters are obtained by logical sensors.

test data: A collection of structural data, each of which contains time stamp-and sensor data.

test information: The information data produced in one test for one appliance over a period of time,

including test metadata, sensor metadata, and test data.

test metadata: Defined to describe the attributes in a single test, including test standard, appliance

type, tester, and so forth

et information ial ed.

test system: A measurement system consisting of instruments, the computer, and the complex

virtual instrument (CVI) node software. test-applications:
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3.2 Acronyms and abbreviations

CVI complex virtual instrument

bk CommenPDatalanguage
HTTP Hypertext Transport Protocol

JSON JavaScript Object Notation

netCDE  Network CommeonDataFEormat
SC ServiceOxi | Archi
URL uniform resource locator

UTEF-8 8-bit Unicode Transformation Format
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4. System framework

4.1 Architecture

A system framework is a conceptual model in which existing heterogeneous test systems shall be
integrated seamlessly ({BH-Guo—et—-al). The implementation of the system framework enables
achieves—the—aim—of standardized data access for each CVI node and aeross—various—types—of

laberateries,seeure-data integration of aggregationaecross-household appliance testing systems. The
main features epterprises—and—uniform—user—operations—Some—of characteristies of the system

framework structure are as follows. :

- Tnteroperabiliti-and-Ease of integration. Various distributed and heterogeneous CVI nodes test
systems can be integrated-seamlessly integrated through microservices. In addition, node
based—on—Web—services—Furthermore—test data from different heuseheld—appliance

companies shall enterprises-ean be processed in a standard way.

- Scalability. The framework is scalable to integrate the increased number of test systems. A
CVI node test-system shall be added or removed by either-registering or unregistering at

the registration center.

- Uniformity. A-Uniform software interfaces are wser—interface—shall-be achieved based on
system integration. Users may pay more attention to product testing without worrying

about the problems caused by diverse software operations and interfaces.

The system framework shall be divided into three application levels corresponding to the CVI node

the laberatery; enterprise, and the superviser-of government supervisor. Figure 1 shows the whole

system architecture and specifies the parts that need to be standardized. The most basic one is the

CVI node laboratery-level application. High-level applications are based on low-level applications.

Applications at each level meet different user requirements and have their ews-characteristics.
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CVI node Eaberatery-level applications are responsible for collecting data from instruments and
presenting it to users. These applications aim at specific ene-of-various tests and are operated by
laboratory assistants. Generally, they work in the local test laboratory. A typical test laboratory for
household appliances follows the below topology: many a-rusber-of instruments are connected to a

data collection personal computer (PC) using standard communication interfaces; each instrument is

equipped with many sensors; several sensors [e.g., temperature (T), voltage (V), electrical energy (E),
power (P)] constitute a test unit, as illustrated in Figure 2. One test unit corresponds to one appliance
and is used to monitor the appliance’s status. Enterprise managers take charge of checking the
product testing of the whole enterprise and need to know the product testing status and results of
each testing test laboratory. Traditionally, due to the heterogeneous local laberaterylevel testing
applications, enterprise managers have to travel across multiple test laboratories distributed over a

wide range of areas, which degrades product test efficiency and increases test expense severely.

Enterprise-level applications, developed by adopting microservice, Service-Oriented—-Architecture

{SOA); are built for solving the heterogeneity problem. Various CVI node laberatery-level
applications are integrated based on microservice. The typical Web-services—Typiecal enterprise-level

application comprises the service provider, service register, and service consumer. The service

provider publishes the CVI node test—environment—information—{(shown—in—41) and its
interconnection service interface testinformation{shewn—in—4-2) according to the standard. Fhe
service—register—provides—the—registration—information—of thetestsystem- The service provider
provides the information of the CVI node and registers it with its—published—-Web-—service—to the
service registration center. CVI node registry—and—the registryinformationrequired—isshownin
Table1—Laberatorylevel applications often serve as service providers previder, while enterprise-

level applications are regarded as service consumers eensumer. Enterprise-level applications mainly

focus on the primary basie test node information, test metadata, envirenment and test data (shown

information—{deseribed in Clause 5 4) rather than the specified data format of each laboratory.
Enterprise -level-application—Fo—protectcommercial-profits—enterprise -level applications usually

run in an internal network to protect commercial profits.
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Supervisor-level applications facilitate supervisory inspections. It is not viable to provide open
access to ef test information based on microservices Web-services since the government supervision
network is isolated from with the enterprise intranet in most situations. In this case, data files are
adopted to enable government inspections. The inspection information-inrelationto-inspections is
converted into a set of files and transferred to supervisory institutions. The format of data files is

standardized so that they can are-able-te be decoded correctly.
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[ The parts which are standardized
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Figure 1 —System framework

Documents

Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 01:33:25 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1851-2023


http://www.avadocuments.com/doc/ieee-1851-2023
http://www.avadocuments.com/doc/ieee-1851-2023

Appliance

Appliance

Appliance

R p— PRI P — e eie apm s o

Test Unit |
i
T &S——
3
il
1;1
45918
T S : II
: I
\Vs D_.-._Jl-.:_._
E 2B L...]

B
it 1 8
. |
Test Unit :::

i
M
T ) |||
: o
vV ---- .ll._|_-_..|
E BB bt
PEB—————

———————

Acquisition

Hg;gwg[g

Instrument
|

_t Instrument

Instrument

3

Instrument
N

i

[020101]
e1e(]
dorpIANU]

onedrunuwiw

V=) %

Data Collection
Computer

UOTIBIIUNWILIO))

New

Figure 2 — A typical test laboratory for household appliances
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4.2 Workflow

The workflow is as follows:

a) The service provider publishes the relevant CVI nodes’ interconnect service interfaces Web

SEEVHEES.

b) The service provider registers the CVI node and publishes its registration information via the
registration center servieeregister.

c) The CVInode uploads the search information to the data converging node.

d) A group user gets the search information of the CVI nodes from the data converging node.

e) The group user gets the test information from the CVI node interconnection interface.

5. Test information structure

5.1 General

This section details the information related to the CVI node status and the tests under the node. The

structure of this information may differ depending on the type of test and the test environment. The

standard abstracts and proposes a common data model. The model covers the basic information in

the CVI node for appliance testing in a more comprehensive way and can meet the requirements of

various types of tests. In this data model, all pieces of information are covered by four elements (CVI

Node, metaDataCollection, selectedSensor, and sensorDataCollection) and their subelements.
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5.2 CVI node

Figure 3 illustrates the structure of the CVI element. Its child elements contain basic information

about the CVI node, such as CVIID, CVI name, domain, developer, and so forth.

CVIID

CVIName

CVIIP

CVI Node

CVIDomain

- R E R RS E s == §

CVIDeveloper

CVICreateTime

CVIUpdateTime

CVIDescription

architectureType

servicePort

servicePath

Figure 3 —Structure of CVI element
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5.2.1 Child elements

The description of the CVI element is shown in Table 1.

Table 1 —Description of CVI element

Name Tvpe Description Use
CvVID String Specify a unigque CVI through CVIID Required
CVIName String The name of the CVI node Required
CcvhopP String The Intemnet protocol (IP) address of the CVI node Required
CVIDomain String The domain of the CVI node Required
CVIDeveloper String The developer of the CVI node Optional
CVICreateTime String A string indicating the creation time of the CVI node; the time | Required

format as follows: “yyyy-MM-dd HH:mm:ss™
CVIUpdateTime String A string indicating the update time of the CVI node; the time Required
format as follows: “yyvy-MM-dd HH:mm:ss™
CVIVersion String The version of the CVI node Optional
CVIDescription String The description information of the CVI node Required
architecture Type String The architecture type of the CVI node, where “B/5” stands for | Required
Browser/Server type and “C/S” stands for Client/Server fype

servicePort Integer | The service port of the CVI interconnection service; should be | Required
an integer from 0 to 65 535
servicePath String The main service path of the CVI inferconnection service Required
New

5.3 metaDataCollection

The metaDataCollection is a collection containing metadata information of multiple appliance tests,

consisting of its child elements metaData, which contains metadata information of one test. The

metaDataCollection structure is shown in Figure 4.

metaDataCollection metaData

Q..o

New

Figure 4 —Structure of metaDataCollection element

5.3.1 Child elements

The description of the metaDataCollection element is shown in Table 2.
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Table 2 —Description of metaDataCollection element

Name Tvpe Descriprion Use Il
metaData MetaData | Test metadata for a single test: see 5.3.2 for details [ (|

New

5.3.2 metaDataCollection/metaData

The metaData contains the metadata information of a test and consists of monitoring identifier,

monitoring status, monitoring metadata generation time, monitoring end time, power limit, and

monitoring metadata entry subelements. The metaData structure is shown in Figure 5.

primaryKey

monitorState

beginTime

metaData

e s S EE =
[}

...... : powerLimit '

contentSet E:"]

Figure 5 —Structure of metaData element

5.3.2.1 Child elements

The description of the metaData element is shown in Table 3.
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Table 3 —Description of metaData element

Name Type Description Use
primaryKey String Unique 1dentifier of one test. Required
monitorState Boolean Monitoring status: “true” for monttoring, “false™ for monitoring 1s Required
OVer.

beginTime String A string indicating when the monitoring metadata was generated, that Required
is. when monitoring started. in the format “syvy-MM-dd HH-mme:ss™

finishTime String A string indicating the end time of monitoring, in the format “yyvy- Optional
MM-dd HH:mim:ss”; this element is required if the current monitoring
task has been ended.

powerLinit Float When the power is less than this value, the appliance is considered to Optional
be in a stopped state. The unif is “W.”

contentSet String Metadata of moniforing entry names and content collections; see Required
5.3.2.2 for defails.

New

5.3.2.2 metaDataCollection/metaData/contentSet

As shown in Figure 6, the contentSet contains the set of input entries in a single test, consisting of the

child element content, which contains the name and content of a metadata entry in a single test. See

5.3.2.2.2 for its structure.

contentSet content

Figure 6 —Structure of contentSet element

5.3.2.2.1 Child elements

The description of the contentSet element is shown in Table 4.

Table 4 — Description of contentSet element

Name Tvpe Description Use
content Content One input entry message in a single test; see 5.3.2.2.2 for -
details
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5.3.2.2.2 metaDataCollection/metaData/contentSet/content

The content element contains information about a monitoring metadata entry in a single test and

consists of two parts: the input entry name and the input entry value. The specific format of the

content element is shown in Figure 7.

name

content

value

Figure 7 — Structure of content element

5.3.2.2.3 Child elements

The description of the content element is shown in Table 5.

Table 5 —Description of content element

Name Type Description Use
name String Input entry name Required
value String Input entry value Required

New

5.4 selectedSensorCollection

Figure 8 shows the structure of the selectedSensorCollection element, which is a collection of

selectedSensor child elements. Each selectedSensor element represents one sensing parameter used

in one test. See 5.4.2 for its structure.
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