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Abstract
[Objective] To distribute and push successfully received and parsed open access
papers to the repositories of author institutions and funding agencies. [Meth-
ods] Analyze the iSwitch system technical framework, design functional modules
for paper distribution and push services, and implement paper distribution and
push using task scheduling agents and the FTP protocol. [Results] The iSwitch
system can implement paper distribution and push services, and has completed
the distribution and push of 34,332 article records from Web of Science. [Limita-
tions] Currently, paper distribution and push is only completed based on a single
data source, and potential issues in distribution and push services for larger vol-
umes of data from multiple data providers have not been sufficiently considered.
[Conclusion] Experiments demonstrate that the workflow mechanism of the dis-
tribution and push service is correct, and the distribution efficiency meets future
service requirements.
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Abstract
[Objective] To route successfully received and parsed open access articles to the
institutional repositories of authors’institutions and funding agencies. [Meth-
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ods] We analyzed the iSwitch system architecture, designed the service modules
for article routing, and implemented article distribution and pushing using task
scheduling agents and the FTP protocol. [Results] The iSwitch system suc-
cessfully routed 34,332 articles from Web of Science. [Limitations] Currently,
routing is based on only a single data source, which may not adequately address
challenges that could arise when handling larger volumes of data from multiple
providers. [Conclusions] Experiments demonstrate that the workflow mecha-
nism for pushing and routing is correct and its efficiency meets future service
demands.

Keywords: Open Access; iSwitch; Pushing and Routing; FTP; Institutional
Repository
Classification Number: G250; TP393

1 Introduction
To support open access to research articles, promote the development of institu-
tional repositories [1], avoid the cumbersome processes, data loss, and version
confusion associated with author self-archiving, and establish efficient channels
for research dissemination, the National Science Library of the Chinese Academy
of Sciences—an active proponent of the open access movement—proposed the
Router Service Engine iSwitch for open access articles in 2014 [3]. In this con-
text, we previously established specific technical requirements and standards for
iSwitch system construction in“Router Service Engine iSwitch for Open Access
Articles: Technical Workflows and Standards”[4], and analyzed the distribution
and routing service workflow based on the needs of pushers, routers, and re-
ceivers. In“Router Service Engine iSwitch for Open Access Articles: Receiving
and Parsing,”we presented a detailed design for iSwitch’s receiving and parsing
functions, implementing systems to receive open access articles from publishers
via FTP [5] and SWORD [6] protocols. According to iSwitch’s fundamental
framework and standard workflow, a routing and forwarding module is required
to distribute successfully received and parsed articles to the institutional reposi-
tories of corresponding institutions and funding agencies. This paper addresses
this need by designing and implementing the distribution and routing function-
ality for iSwitch in accordance with unified technical specifications.

2 iSwitch Article Distribution and Routing Technical
Framework
The iSwitch article distribution and routing module implements communication
and transmission of distribution data using the FTP protocol. Its core func-
tions include: creating distribution tasks, executing distribution tasks (pushing
articles to corresponding institutional or funding agency FTP directories for
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periodic harvesting by target receivers), distribution auditing, and distribution
information configuration. The overall technical framework is illustrated in [Fig-
ure 1: see original paper].

2.1 Task Creation

iSwitch incorporates an automated“article distribution task”generator (taskCre-
ator) that automatically creates routable task sequences based on the list of
correctly parsed and institution/funding-mapped open access articles from the
previous day (up to midnight of the current day). These tasks are saved to a
pending distribution task list for periodic invocation by the distribution trigger.

2.2 Task Execution

The task execution function employs the iSwitch“article distribution task”dis-
tributor (taskRouter) to immediately push tasks in a routable state to the corre-
sponding institutional directories on the FTP server. Receiving institutions and
funding agencies harvest these according to their scheduled frequencies. Upon
successful harvesting, iSwitch automatically updates the distribution status of
the articles to “distributed”for subsequent auditing and to prevent duplicate
distribution to the same target institutions. During execution, the “pending
distribution article data ZIP package”—prepared during the receiving and pars-
ing phase—contains the full-text files (PDF/XML), metadata description XML
files, and any additional data files provided by the pusher. The metadata XML
files conform to the JATS [7] standard format.

2.3 Distribution Auditing

Distribution auditing examines the results of pushed articles from three dimen-
sions: data source, audit type (distribution task, author institution, and funding
agency), and audit scope (time point or period). It tracks both successful and
failed distribution records: (1) For successful distributions, the system displays
the target institution, the article’s URL in the institutional repository, and
the funding agency name; (2) For failed distributions, the system automati-
cally identifies potential failure causes. After correction, iSwitch automatically
invokes its exception handling mechanism to retry the distribution.

2.4 Distribution Configuration

To facilitate standardized and convenient article pushing from publishers and
reliable reception by institutions and funding agencies, iSwitch employs flexible
personalized configuration strategies. Key configurations related to distribution
services include: (1) Institution-repository mapping configuration, supporting
scenarios where multiple institutions merge into one or multiple institutions
share a single repository; (2) Distribution frequency configuration, allowing per-
sonalized settings based on each institutional repository’s article volume; (3)
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Additional configurations including repository IP addresses and website details
to ensure distribution security and provide verification information.

3 iSwitch Article Distribution and Routing Module Design
To ensure scientific and rational design of the distribution module while guaran-
teeing effectiveness and efficiency, the iSwitch article distribution and routing
module adheres to four principles: (1) Loose coupling between functional mod-
ules and high cohesion within functional units to facilitate invocation and main-
tenance; (2) Compliance with workflow execution standards, with functional
units designed and encapsulated as service interfaces for iSwitch system invo-
cation; (3) Automated execution of distribution functions; and (4) Automatic
exception handling mechanisms.

Based on the overall technical framework, the distribution module comprises
four components: a scheduled task creation module, an immediate task execu-
tion module, an article distribution status update module, and an automatic
exception handling module. The overall structure is shown in [Figure 2: see
original paper].

3.1 Scheduled Task Creation Module

This module automatically creates distribution tasks for correctly parsed and
institution/funding-mapped open articles through agent-based scheduling. It
addresses three key issues: (1) Agent-based automatic scheduling: To en-
hance automation, the distribution module implements a“task agent scheduling”
function that automatically invokes the task creation process daily according
to predefined workflows. (2) Retrieving distributable articles by insti-
tutional harvesting frequency: Upon activation, the agent automatically
identifies correctly parsed but undistributed articles from before the current
day (prior to midnight). It retrieves the list of institutions or funding agencies
requiring distribution, calculates whether their harvesting frequencies are satis-
fied, and includes eligible articles in the distribution task list while filtering out
those that do not meet the frequency requirements. (3) Creating routable
tasks: Task creation uses the institution ID from the frequency analysis as an
identifier, generating a new “routable status”task number (TaskID) for each
eligible institution and updating the TaskID for all corresponding undistributed
articles.

3.2 Immediate Task Execution Module

This module executes routable tasks immediately (iSwitch is configured to scan
for pending tasks every 5 seconds), distributing article packages to the FTP
directories of author institutions and funding agencies. The execution flow in-
volves: (1) locating the author institution; (2) retrieving the distribution batch
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number; and (3) obtaining and distributing all pending article data ZIP pack-
ages under that batch number. Following this path, the compressed packages
are distributed and stored on the server via FTP for periodic harvesting and
parsing by author institutions.

3.3 Article Distribution Status Update Module

This module is published as a Web Services interface for institutional reposi-
tory platforms to invoke, enabling updates to the distribution status of pushed
articles. This prevents duplicate distribution while supporting iSwitch’s au-
diting and exception handling capabilities. When articles fail to push due to
uncertain causes, the system automatically updates their status to ensure the
task agent reschedules them for eventual delivery to the target institutions or
funding agencies.

3.4 Distribution Task Exception Handling Module

iSwitch distribution tasks have four status codes: 1 (routable), 2 (distribution
complete), 3 (partial failure), and 4 (complete failure). When a task encounters
exceptions that prevent successful pushing, it is marked as 3 or 4 (determined
after task completion). The system automatically reschedules such tasks twice;
if failures persist, the task is removed from automatic scheduling and requires
manual auditing. After resolving the issues, administrators can manually trigger
the “distribution task exception handling module”to complete the push for
undistributed articles, as shown in [Figure 2: see original paper].

4 iSwitch Distribution Auditing Module Design
The iSwitch distribution auditing function examines and statistics the results of
distributed articles based on distribution task outcomes, ensuring reliable deliv-
ery and improving service quality while providing further validation of publisher
data. The audit module design covers four dimensions—publisher, author insti-
tution, funding agency, and distribution task—and performs real-time auditing
within time windows. It tracks the total number of articles requiring distribu-
tion (based on iSwitch receiving and parsing results), successfully distributed
articles (status: distributed), and failed distributions (status: failed). The audit
module structure is illustrated in [Figure 3: see original paper].

5 iSwitch Article Distribution and Routing Experiments
To validate the effectiveness of iSwitch’s article pushing and routing services and
ensure high-quality future operations, we conducted experiments. The following
describes the experimental setup and results analysis.
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5.1 Experimental Setup

• Open access article pusher: Thomson Reuters

• Data source: Web of Science

• Data volume: 34,332 articles

• Covered Chinese Academy of Sciences institutions: 99

• Covered funding agencies: 2

• Coverage period: 2013

• Open access article router: iSwitch

• Open access article receivers: Institutional Repositories (IRs)

• Routing communication protocol: FTP

5.2 Results and Analysis

(1) Overall Results: By scheduling the iSwitch distributor periodically, we
pushed all 34,332 open access articles. Detailed statistics are presented in , with
an overview shown in [Figure 4: see original paper]. The results demonstrate
successful distribution of all experimental data, including cases where a single
article belonged to multiple institutions, which were correctly routed to the cor-
responding author institutions or funding agencies. Thus, iSwitch’s distribution
functionality meets the project objectives.

(2) Overall Efficiency: iSwitch supports both FTP and SWORD protocols
for distribution, with FTP offering higher efficiency for batch processing. This
experiment employed FTP-based communication. Detailed efficiency analysis
is shown in , revealing that iSwitch’s FTP-based routing service achieves high
efficiency, enabling timely batch forwarding to author institutions and funding
agencies’IRs, which can then rapidly collect their research outputs.

(3) Auditing Results: We audited the push results across three dimensions—
data source, audit type, and author institution. As shown in [Figure 5: see orig-
inal paper], all 99 institutions received the routed articles. The audit confirms
that all 99 institutions involved in the experimental data correctly received
iSwitch’s forwarded articles, further validating the correctness of the entire
workflow.

We implemented iSwitch’s distribution and routing functionality according to
its overall design framework, technical specifications, and workflow. Using FTP
communication, the system securely and efficiently distributed article data to
corresponding institutional FTP directories. The mechanisms for “automatic

chinarxiv.org/items/chinaxiv-201601.00062 Machine Translation

https://chinarxiv.org/items/chinaxiv-201601.00062


task creation, automatic task execution, and exception handling”ensure that
research institutions can collect their scholarly assets in a timely and effective
manner, promoting IR development and the dissemination and utilization of
open access articles. Future work will focus on: (1) expanding to multiple data
sources and larger volumes of open research articles to further refine the techni-
cal implementation based on practical distribution outcomes; and (2) developing
technical service mechanisms to validate and improve article information in in-
stitutional repositories based on iSwitch distribution services.
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