Chapter 6 )
Exemplifying Objective Information s
Theory: Smart Court

Abstract It is a worldwide engineering challenge to develop large-scale complex
information systems such as Smart Court. The nationwide construction, application
and promotion of the Smart Court system-of-systems engineering project of China
guarantee the upgrade and reshaping of the judicial operation pattern of Chinese
people’s courts. It has gained remarkable achievements and brought China to the
leading position in judicial informatization in the world. In this chapter, OIT is
applied to explain the behavior of Smart Court for demonstrating the feasibility and
practicality to investigate system-of-systems.

Keywords Objective information theory (OIT) - Smart Courts in China - Smart
Court SoSs engineering project - Exemplification

6.1 Smart Court

Smart Court is a form of organization, construction, operation and management of
people’s courts based on modern information technology that realizes online trans-
action of all businesses, publishing of all the procedures according laws as well as
providing comprehensive smart service. It is centered on the provision of justice for
the people and judicial impartiality and adheres to the integration of judicial rules,
institutional reform and technology innovation [1]. The operation of the Smart Court
system is a typical complex giant system problem [2]. The factors affecting the
operation results include basic equipment factors, user behavior factors, etc., and
there are many cross-influences between them, so it is difficult to simply adopt a
hierarchical index system [3]. According to the top-level design of the complex
system, each system-level component is an information system that manages objec-
tive information.
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6.1.1 Component Systems

The construction of Smart Courts in China involves more than 3000 regular courts,
10,000 dispatched courts, and 4000 collaborative departments nationwide. The
number of information systems, such as infrastructure systems, intelligent applica-
tions, data management, network security, and operation and maintenance support,
has exceeded 13,000. These systems operate relatively independently and simulta-
neously every day at a large scale and with a wide spatial distribution and varying
durations. It is an extremely complicated SoSs engineering project, featuring het-
erogeneous systems, various functions and tasks, numerous collaborative depart-
ments, and close sharing and linkage.

Figure 6.1 is the reference model of the Smart Court SoSs, which presents the
main components and their relations as a whole. As shown in Fig. 6.1, the core of the
Smart Court SoSs of information systems is the Judicial Big Data Management and
Service Platform, which gathers various types of operation data of the Smart Court
and knowledge resources generated from the data. The intelligent service, intelligent
trial, intelligent execution, and intelligent management systems at the inner ring are
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Table 6.1 The typical systems in the Smart Court SoSs

Type Typical systems
Intelligent service People’s Court Online Service (Former name: China Mobile Micro-
Court)

People’s Court Mediation Platform
Litigation Service Network

12368 Litigation Service Hotline
Electronic Service Platform
Online Preservation Platform
Online Identification Platform

etc.

Intelligent trial Trial Process Management Platform
Electronic File Transfer Application
Intelligent Trial Assistance System
etc.

Intelligent execution Executive Command Management Platform
Information Management System of Execution Case Process
Network Execution Check and Control System
Joint Credit Disciplinary System

Online Judicial Auction Platform

Inquiry Evaluation System

“One Account A Case” Management Platform
Mobile execution System-etc.

Intelligent Online Office Platform

management Trial Supervision Platform

Electronic Archives System

the main carriers for the Smart Courts to serve different users, some typical systems
are shown in Table 6.1. The Intelligent Cloud & Networks, integrated security
systems, and operation maintenance systems at the outer ring are the basis and
guarantee conditions for the operation of the Smart Courts. In addition, the
top-level design is referred to as a collection of tasks such as planning, design, and
always been emphasized in the construction of the Smart Court SoSs engineering
project.

Not only does this reference model, featuring one-core and two-rings, take into
account the characteristics of general information system, but also aims at the main
operations of the Smart Court. Notably, the emphasis that designers should not only
consider the main components of the SoSs but also their interactions is where this
reference model mostly differs from other technical reference models. This consid-
eration is also the key requirement that has always been emphasized in the construc-
tion of the Smart Court SoSE project. Here, the interactions are actually
the information relations, on which the SoSs design methods are based. Wherein,
the information relations between these four types of application systems, that is, the
intelligent service, intelligent trial, intelligent execution, and intelligent manage-
ment, is mainly information interaction. In the meantime, the application systems all
have interactions with the Judicial Big Data Management and Knowledge Service
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Platform, and are supported by information services of the Intelligent Cloud &
Networks, integrated security systems, and operation maintenance systems.

The Judicial Big Data Management and Service Platform provides data and
knowledge services for the four types of application systems. The Intelligent
Cloud & Networks is referred to as the sum of various types of information
infrastructures, which provides basic services such as computing, storage, database,
and communication networks for various application systems, the Judicial Big Data
Management and Service Platform, integrated security systems, and operation main-
tenance systems. The integrated security systems are the set of systems that provide
various security protections such as identity authentication, border protection, secu-
rity supervision, and so on, as well as information security services for other
systems. The operation maintenance systems are a set of information systems for
the insurance of system operation, treatment of system faults, and evaluation of
operation quality and effectiveness, thereby providing operation and maintenance
services for other systems.

6.1.2 Integrating Systems

In the construction of Smart Court SoSs, besides the research, development and
promotion of typical information systems, it is also a central task to integrate various
systems and continuously improve the collaboration between systems, the integra-
tion of a collaborative framework includes the following main components:

» Basic integration: connect and integrate the information infrastructure distributed
countrywide, including the private court network that connects tier-four courts
and all the dispatched tribunals nationwide, to realize interconnections among the
Internet, external private network, mobile private network, and confidential
network on the premise of complying with the security isolation standards.
Meanwhile, with the further popularization of cloud computing facilities and
their deep integration with the communication network, the intelligent voice
cloud platform of national courts is being constructed, utilizing cloud resources
and cloud services as an integrated infrastructure to provide unified communica-
tions, computing, storage, and intelligent support capabilities.

+ Data integration: build up the Judicial Big Data Management and Service Plat-
form of the People’s Court and the data center for higher courts and above, realize
the physical or logical aggregation of data resources distributed in local courts
and all types of application systems, and conduct quality inspection, correction,
and association based on the corresponding data quality criteria. In addition,
continue improving and consolidating the volume, delay, scope, granularity,
variety, duration, sampling rate, aggregation, convergence, distortion, and
mismatch of judicial big data, and build an integrated data space to fully support
the data exchange and sharing of all types of information systems.
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» Knowledge integration: based on the rich resources of judicial big data, compre-
hensively utilize multimodal artificial intelligence technologies, such as text,
voice, video, and natural language processing, through large-scale manual tag-
ging, automated deep learning, and the confluence of professional knowledge; a
unified judicial knowledge base and a judicial knowledge service engine are
established based on legal rules and historical cases, which are suitable for
different application scenarios, fully support the full dimensional, integrated,
and large-scale application of judicial artificial intelligence, and significantly
improve the intelligent auxiliary ability of information systems.

* Application integration: promote intelligent services, trials, executions, and man-
agement systems, mainly through online services, trial case processing, execution
case processing, and office automation, respectively. With the Judicial Big Data
Management and Service Platform as the core and a series of auxiliary intelligent
applications as the entrance, a highly integrated application system-of-systems,
which fully supports information exchange, data sharing, and operation linkage
of all types of business applications, is formed.

» Service integration: in view of the trend of reducing costs and increasing effi-
ciency, as well as the increasing popularity of cloud service technologies and
systems, such as [aaS, PaaS, and SaaS, it is necessary to promote more informa-
tion system resources to support Smart Court applications in a service-oriented
fashion. Consequently, a physically distributed and centralized management
service resource system has been initially built up. It can efficiently support
unified collection, unified evaluation, unified release, and selective services of
various information services.

* Portal integration: for specific users on the court private network, Internet or
confidential network, integrated, personalized, and customized unified entrance
portals are provided according to the characteristics of PC, mobile, and different
operating systems, respectively. Consequently, all types of users can benefit from
being familiar with the access, operation, and obtaining of abundant information
in the Smart Court information system.

The above integration in Smart Court can realize many collaborative capabilities,
such as system interconnection, information exchange, data sharing, intelligent
assistance, and operation linkage, which is impossible in a single or local system.
It also can explore many collaborative services and support capabilities beyond the
designer's prior knowledge. For example, the integration of multiple previously
unrelated systems may produce brand-new system functions; a variety of data
associations may present inherent laws that have never been realized before, leading
to a new service model. These phenomena, called “emergence”, are not only an
important feature of SoSE but also the key content of the integration of collaborative
systems of the Smart Court, which deserve further investigation.
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6.2 The Sextuple of Smart Court

The information resources of Smart Court include six categories: trial execution,
judicial administration, judicial personnel, judicial research, information manage-
ment, and external data. We selected 13 representative typical information and
analyzed the six element of each information according to OIT, as shown in
Table 6.2. Among them, case filing information, hearing announcement information,
audio and video information of court hearing belong to trial execution, administra-
tive document information and news information belong to judicial affairs, person-
nel information and people's mediation institution information belong to judicial
personnel, laws and regulations information and judicial statistics information
belong to judicial research, informative assets information and information system
operation information belong to information management, and lawyer information
and postal service information belong to external data.

The sextuple model of OIT in Smart Court indicates the specific components of
an information item.

1= <0, Th7f» ¢, T, g)'

where, o, T}, f, ¢, T,,, g denote the noumenon, state occurrence time, state set, carrier,
reflection time and reflection set of information / in Smart Court respectively.
Table 6.2 depicts the typlcal 1nf0m1at10n elements of Smart Court 6 class, 13 typlcal

issues, wherein o 2 U 0;, U Tn, f2 Uf,, c2 U ci, T2 U T i

i=1 i=1 i=1 i=1 i=1
13
and g2 |J g, denote the noumenon, state occurrence time, state set, carrier,
i=1
reflection time and reflection set of information 7 in Smart Court respectively.

Li={oi,Th.ficis Tmirgi)  (i=1,2,-,13)

Here, the relation between the former and the latter items in the equations is “2" but
not “=" because Table 6.2 only lists the typical information of Smart Court but
not all.

6.3 The Information Metrics for Smart Court

The overall effect of the construction and application of China’s Smart Court SoS
depends on various efficacies produced by the integration of all the information
systems as a whole. Although almost every system and every type of information
movement will have an effect and impact (in part) on users’ feelings and effects, the
critical performance metrics of key systems will have a more important impact on the
11 metric effects of the whole system. In practice, we have formed a performance
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indicator system of China’s Smart Court SoS. There are 65 indicators in the system
corresponding to the 11 metric effects. Through monitoring the changes of these
indicators, we can continuously improve the operating quality and effect of the
whole Smart Court.

6.3.1 Performance Indicator

The performance indicator system of China Smart Court in presented in Table 6.3.
As a general SoSs can include a large number of systems, and each system may
include many subsystems as well, the evaluation indicators in the table can serve as
not only the comprehensive indicators but also the specific indicators for some
important subsystems. Therefore, these key indicators provide an important design
and evaluation basis for the implementation of the Smart Court SoSs engineering
project.

6.3.2 Metric Illustrations

The changing curves of the key performance indicators of China’s Smart Court SoSs
in recent years are illustrated in Fig. 6.2.

* In Fig. 6.2a, the total amount of data resources on the judicial big data platform
reflects the volume efficacy of the Supreme Court to gather judicial big data from
courts nationwide, and its steady rise shows that the accumulation of judicial big
data resources is becoming more and more abundant.

* In Fig. 6.2b, the average response latency indicator of the court office platform
has dropped to less than 0.8 s since November 2020, which is related to the delay
efficacy and directly affect the experience of almost all users and has won the
unanimous praise of users.

» In Fig. 6.2¢c, since November 2021, the court video network has been steadily
connected to more than 93% of the S&T courts across China in real time, which
reflects the scope efficacy of the courtroom video information nationwide.

» InFig. 6.2d, since August 2015, the case coverage rate has basically reached and
remained stable at 100% nationwide, which is related to the granularity efficacy
of judicial information management and fully indicates that the judicial informa-
tion management has reached a very fine level (single case) nationwide.

» In Fig. 6.2e, since December 2013, when the judicial data platform was officially
launched, the types of information have steadily increased, basically realizing the
convergence, management and application of all information types, which is
related to the variety efficacy of information gathered by the judicial big data
platform, reflecting the integrity of information management.
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Fig. 6.2 Examples of 11 types of metrics of Smart Court SoSs [1, 3]. (a) Change curve of total data
resources of the judicial big data platform; (b) Change curve of average response delay of court
office platform; (¢) Change curve of court coverage monitored to S&T Court; (d) Change curve of
nationwide court case coverage integrity; (e) Change curve of information types of the judicial big
data platform; (f) Change curve of the average trouble-free time of the information systems; (g)
Distribution of data sampling rate of the LawEye platform; (h) Change curve of data relevance of
the judicial big data platform; (i) Change curve of average monthly visits of People’s Court Online

Service
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» In Fig. 6.2f, since March 2018, the average time between failures of the court
information systems has basically remained stable at over 700 h, which is related
to the duration efficacy of the court information systems. Individual periods of the
significant decline will cause the inevitable shortening of the length of real-time
information collection in the corresponding period.

* In Fig. 6.2g, the sampling rate of 53% of monitoring information is higher than
1 time/h and 73% of monitoring information is higher than 1 time/day on the
LawEye platform. The LawEye platform monitors and manages the operating
quality of court information systems nationwide, and its sampling intensity is
related to the sampling-rate efficacy of the court information systems.

» In Fig. 6.2h, since January 2019, the information aggregation degree of the
judicial big data platform has been higher than 80%, which is related to the
aggregation efficacy of judicial big data and indicates that the association and
application of information is at a good level.

» InFig. 6.2i, since February 2020, the number of monthly visits to People’s Court
Online Service, a unified window serving the public, has steadily increased and
exceeded 100 million by December 2021. The number of information system
visits is related with the coverage efficacy of information systems, fully demon-
strating the remarkable effectiveness in facilitating the public.

» In Fig. 6.2j, since January 2018, the confidence level of statistics on the judicial
big data has been higher than 97% and is currently stable at more than 99% for a
long period of time. The data confidence level is negative related to the distortion
efficacy of information, i.e., the corresponding distortion level is lower than 1%,
thus laying a credible foundation for various big data analyses and services.

* In Fig. 6.2k, since January 2020, the user satisfaction of the court information
systems has been higher than 98%, which is the negative indicator of the
mismatch efficacy of the court information systems, fully demonstrating the
remarkable achievements of China Smart Court engineering project.

The excellent performance of China Smart Court is demonstrated by the indicators in
Fig. 6.2. Specifically, all the 65 indicators in Table 6.3 are kept monitoring 24 h
annually by the LawEye platform. It reflects the operation status of the critical
information systems, including the aforementioned intelligent service, intelligent
trial, intelligent execution, intelligent management, judicial openness, and etc. Any
unusual changes of these indicators are analyzed and adjustment is conducted
according to the dynamic configuration of information systems. For instance, the
decrease of the amount of data resources means that the volume efficacy of the
judicial big data platform is reduced. According to the dynamic configuration of
China’s Smart Court SoSs, the volume efficacy involves all the links of information
collection, transmission, processing, action and data space. Therefore, the
corresponding approaches, such as the enlargement of the storage of data space,
the increase of the bandwidth of court private networks, and the data compression
processing, are conducted accordingly. In fact, it is the systematically helps us to
keep improving the operation quality and efficiency of China Smart Court.
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TZ‘{""- 64 fcgatﬁ?s of thfil Court 2017 [2018 [2019 [2020 [2021

indicators of building up the —

Smart Court 20172021 Nationwide 72 78 85 88 84.0
Supreme court 80 83 86 90 83.3
Intermediate court | 70 78 86 90 84.9
Basic court 67 73 83 86 82.7

The Supreme People’s Court has been conducting comprehensive evaluation
through the indicators of building up the national Smart Court since 2017.
Table 6.4 reflects the changes in the indicators.

In Table 6.4, the indicators of building up the Smart Court at all levels have been
increasing yearly since 2017, reaching an excellent level by 2020. 2021 was the
beginning of the new five-year plan, and the evaluation criteria were raised.
Although the grades in 2021 decreased compared to those in the previous year,
they maintained a general level higher than 80, while the actual quality and effi-
ciency were significantly improved.

6.4 Supports from China Smart Court

The major difficulty of information engineering are “making use of it” rather than
“building it up”. No information system is perfect, not to mention information
systems that cover all sectors vertically and main business areas—unsatisfactory
aspects seem unavoidable. In the case of China Smart Court, it is precisely by relying
on the strong popularization and promotion, as well as persisting in the mutual
running-in and mutual promotion of “building up” and “making use” that many
information applications have successfully covered the courts at all levels through-
out the country to benefit the mass crowd. Meanwhile, the judicial operation pattern
of Chinese courts has been reshaped in all aspects.

The Smart Court supports universal intelligent services in all time and space. In
the past, mediation, filing of cases, exchange of evidence, marking, opening of
hearings, consultation on litigation matters, understanding of the litigation process,
attendance on court hearings, access to judicial documents, and other activities that
used to be completed by parties or litigation agents in person can now be realized
through the Internet. Meanwhile, the judges can utilize a dedicated network of the
court to directly contact the people through the Internet based on security isolation
exchanges, such that the people involved in judicial proceedings need to be present
in person at most once or not even once, which significantly reduces their effort and
cost in commuting.

The Smart Court supports the full process of intelligent trials assisted by intelli-
gent technologies. The courts at all levels can instantly transmit the litigation
documents presented by the parties to the trial information system, by scanning
the paper-based documents submitted offline or directly uploading the electronic
documents submitted online, and thus the case judges can easily review the
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documents and form collegium online. Meanwhile, based on the intelligent recog-
nition and processing of file information, the trial case handling system can almost
provide judges with intelligent assistance throughout the whole process, including
automatic cataloging of electronic files, intelligent recommendation of legal pro-
visions, intelligent recommendation of similar cases, auxiliary generation of legal
documents, and intelligent error correction of judicial documents, etc. In addition, it
can be combined with speech recognition technology to support intelligent speech
recognition of the trial and automatically generate high-accuracy curt transcripts,
which significantly reduces the routine work of judges and clerks.

The Smart Court supports the intelligent execution of inter-departmental coordi-
nation. Because the whole nation should be well-coordinated in the enforcement
phase, the Smart Court utilizes the Internet technology to vertically connect the
enforcement departments of courts at all levels across the country to realize linkages
between the upper and lower levels; in the meantime, it enables the horizontal
sharing of information with finance, transportation, economy, and other industries
to achieve business coordination, such that the executive judges can conduct their
work online without leaving the house, which was previously only possible in
person, including handling of cases, process node management, executive investi-
gation, control and punishment for breach of credibility, judicial auction, informa-
tion disclosure, and executive command. The Smart Court not only reduces the time
and cost spent on commuting for a large number of personnel but also provides an
effective way that is difficult to achieve through traditional offline methods. There-
fore, it has become a new solution for Chinese courts to solve enforcement problems
effectively.

The Smart Court supports intelligent management based on judicial big data and
gathers a large amount of business and technical data in real time. It has continuously
accumulated six types of interrelated judicial big data resources, including trial
execution, judicial personnel, judicial administration, judicial research,
informatization, and external data. On this basis, online office, judicial supervision,
and one-click filing can bring considerable convenience to judicial administration.
The judicial statistics, personnel information management, trial situation analysis,
and economic and social development research based on judicial big data have
created a new approach that could not be achieved traditionally, in terms of both
efficiency and accuracy.

The final effect of the Smart Court SoSE is reflected in its great contribution to the
progress of judicial civilization: it enables the mass crowd to accomplish their
litigation processes with the need of being in person at most one time and can reduce
the clerical work of judges by more than 30%. The efficiency of the trial has been
improved by more than 20%, and the solemn promise of “basically solving the
difficulties in enforcement in 2-3 years” has been realized. Judicial openness has
comprehensively enhanced the judicial transparency of China. The “Quality of
Judicial Process Index”, which mainly reflects the judicial informatization, was
ranked number one in the world by the World Bank in 2020. From 2019 to 2021,
it reduced public travel costs equivalent to 200,000 man-years, and saved 302.4
billion CNY in social expenses. The Smart Court in China has not only provided
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strong information support for social fairness and justice but also won wide attention
and high praise globally. On this basis, the Supreme People’s Court of China has
successively issued “Online Litigation Rules of People’s Courts”, “Online Media-
tion Rules of People’s Courts”, and “Online Operation Rules of People’s Courts”,
such that the joint force of advanced technology and judicial operation can be further
refined in the form of judicial interpretation and normative documents. Therefore,
the use of the online judicial model is effectively promoted towards a higher level of
digital justice.

Due to the growing user demands and the rapid evolution of information tech-
nologies, there is still plenty of room for improvement regarding intelligence,
integration, collaboration, universality, and convenience. First, there is an urgent
need to constantly deepen and summarize the relevant academic theories and
technical models equationted on the methodology to construct a rich and systematic
SoSE model and tool system as references for the penetration of information and
intelligence in more vertical industrial sectors. Second, in view of the increasing
popularity of cloud service models, it is indispensable to explore the collaboration
theories and methods to implement service-oriented integration to promote the
transformation and upgrading of the Smart Court SoSs engineering from self-built
systems to shared services. Third, it is crucial to combine the direction of advanced
technologies, such as artificial intelligence, 5G, blockchain, and meta-universe, to
improve the adaptability and flexibility of the framework, and to enable deeper
integration of advanced science and technologies to judicial operations. Finally,
the construction and enrichment of the theoretical system dynamics of information
systems can provide sufficient scientific support. Meanwhile, in addition to the
technical implementation, the construction of Smart Court inevitably involves user
feedback, reform of the judicial system, establishment of related systems and norms,
etc. Enforcing the research work on the integration of science and technology, legal
theory, and social sciences, will certainly provide more powerful support for the
construction of Smart Court in China to achieve more promising results.

6.5 Chapter Summary

The Smart Court SoSs engineering project of China inherit the experiences and
methodologies of traditional system engineering. Based on the original basic theo-
ries, such as the universal information model, information metric system, the key
evaluation indicators of information system-of-systems are put forward. The Smart
Court system-of-systems project has fully reshaped the operation mode of the
People’s Court. Through continuous monitoring and monthly analysis of a series
of key evaluation indicators, the entire information system-of-systems is in a good
state of progressive development and constant optimization, making an important
contribution to the progress of judicial civilization in the information era. The
exploration and practice of key evaluation indicators of information system-of-
systems under fundamental information theories, and quality efficiency
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improvement are not only applicable to the vertical sectors of Smart Court but also
provide useful references for e-government, as well as other large-scale information
projects.
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