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Abstract

Material management relies on accurate stock records, clear accountability and transactions that can be
traced.  This  focused  narrative  review  examines  16  peer-reviewed  studies  on  construction  material
control,  automated  tracking,  cloud  and  BIM  integration,  and  digital  supply  chains.  The  literature
documents  extensive  use  of  RFID for  identification  and location,  alongside  broader  work  on digital
coordination;  it  does  not  support  the  general  claim  that  inventory  software  is  absent.  Against  this
background, the DecoStone capstone Material Management System is presented as a transaction-focused
web application for material records, issue and return, role-based access, dashboards and reports across
godowns.  It  is  built  with HTML, CSS,  JavaScript,  Node.js,  Express.js  and SQLite.  The supplied project
record  documents  local  functional  checks  of  login,  issue  and  return,  but  reports  no  performance,
usability  or  security  evaluation.  Accordingly,  this  review  separates  implemented  functions  from
proposed work and identifies priorities for subsequent evaluation.

Keywords:  material  management;  inventory  control;  warehouse  operations;  web  application;  role-
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1 Introduction

Organizations rely on equipment and materials to conduct routine operations. Coordination, resource
planning and accountability all depend on knowing what is in stock, where it is held, who has taken it
and when it is returned.

When  records  are  distributed  across  registers,  spreadsheets  or  separate  applications,  locating
information  and  preparing  reports  can  take  considerable  time.  Managers  may  need  to  reconcile
several sources to establish stock levels;  store staff  may likewise have to match issue and return
entries manually.

Digital material-control methods span database-centered inventory applications, RFID, GPS, BIM and
cloud-enabled tracking [1–16]. They address distinct operating contexts and are not interchangeable.
A location-tracking pilot,  for instance, answers different questions from a transaction system that
records who issued stock, where it went and whether it came back.

This paper pursues three aims: to synthesize relevant research, specify the practical scope of the
DecoStone capstone system, and identify the evidence still required to evaluate it. The literature is
first  reviewed  by  theme;  representative  studies  are  then  compared,  the  project  is  positioned  in
relation to that evidence,  the system and its  reported checks are described,  and conclusions and
future work are presented.
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2 Literature review

Review  scope  and  approach. This  focused  narrative  review  is  not  a  protocol-based  systematic
review. Peer-reviewed journal and conference papers were selected from publisher pages and institu-
tional  repositories  through  searches  combining  material  management,  inventory,  construction
logistics,  RFID,  BIM,  cloud  tracking  and  digital  supply  chain.  The  selected  set  brings  together
foundational tracking studies and reviews published through 2026. Studies were included when they
described a system, field case, framework or review relevant to material records and movement. The
summaries report each study’s stated method and scope; they should not be read as evidence that the
cited systems were independently replicated.

2.1 Inventory and material-control frameworks

Kasim  [2] used a literature review and exploratory case studies to develop a framework for ICT-
enabled material tracking and inventory control in complex projects. Ren, Anumba and Tah [3] sub-
sequently presented RFID-facilitated management across planning, ordering, inventory, site use and
monitoring in a water-supply project. Lee et al. [5] structured RFID control around material types and
lifecycle  checkpoints,  then  demonstrated  the  framework  in  construction-site  trials.  Across  these
studies,  reliable stock information depends on recording events throughout the material lifecycle.
Their  evidence  and  workflows,  however,  arise  from  construction  settings  and  RFID-supported
processes. Moon et al. [9] examined supplier-side scaffold stock in an Australasian supply chain. This
case extends the tracking perspective beyond the construction site, although its focus on scaffolding
and a particular supplier limits its application to general-purpose stock operations.

2.2 Automated identification, location and visibility

Song, Haas and Caldas [1] proposed automatic RFID-based material location using readers carried by
field supervisors or handling equipment in combination with GPS. Demiralp et al. [4] examined RFID
for prefabricated components through a supply-chain case and simulation; their analysis also raised
questions about investment and cost sharing. Valero et al. [6] reviewed RFID applications across con-
struction phases, mapping a broad and technically focused evidence base. Ko, Azambuja and Lee [7]
developed a cloud-based tracking prototype that combines RFID and barcodes for small and medium
contractors, and assessed it through simulation and feasibility evaluations. Fang et al. [8] integrated
RFID localization, BIM visualization and cloud services, testing the system on a full-scale construction
site for localization accuracy, latency and remote viewing. Taken together,  these studies show the
visibility that automated identification can provide. They also make clear that location-level tracking
requires tags, readers, site infrastructure and integration with project data.

2.3 Planning, supply-chain coordination and recent reviews

Kasim et al.  [10] examined material-tracking practices in Malaysian construction projects through
case studies and practitioner interviews. In the studied context, they reported continued reliance on
manual processes and basic ICT. Chen et al. [11] connected BIM and RFID data with look-ahead plans
to align site demand with material supply. In a renovation case, Zhao et al.  [12] combined real-time
indoor tracking of workers and material kits with schedule data, making it possible to assess whether
labor  and  kits  reached  work  locations  as  planned.  These  studies  link  inventory  visibility  with
planning, but their applications depend on construction-specific schedules, tracking infrastructure or
case conditions.
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At the field level, Yevu, Yu and Darko  [13] used mixed review methods to map digital supply-chain
and  procurement  research  in  the  built  environment,  identifying  fragmentation  and  the  need  for
integration. Liao, Yang and Quan [14] reviewed construction supply-chain management, analyzing a
large article  set  quantitatively and a focused subset  qualitatively to develop a resilience-oriented
framework. Antai, Lenka and Achtenhagen  [15] synthesized work on digital-platform adoption and
integration in AEC. Lopes and Turkan [16] reviewed 53 studies on RFID-BIM integration for circular
construction. Across these reviews, interoperability, data integration and stakeholder adoption recur
as central concerns. Their scope extends beyond routine warehouse transactions, while the RFID-BIM
review remains focused on digitally tracked construction assets.

Table 1. Comparison of the reviewed papers.

No. Author, Year Method / Technology Advantage Limitation

1 Zhao et al.,
2021 [12]

Real-time indoor tracking of
workers and material kits with
schedule data

Links material presence
with planned work

Single renovation case;
tracking infrastructure
required

2 Ren et al.,
2011 [3]

RFID-based material planning,
inventory, site use and monitoring

Connects several
material-control stages

Water-supply case and
RFID-specific workflow

3 Moon et al.,
2018 [9]

RFID tracking for scaffold-
supplier stock

Extends visibility into
supplier stock

Specialized supplier and
material context

4 Ko et al.,
2016 [7]

Cloud prototype integrating RFID
and barcodes

Designed for accessible
SMB contractor tracking

Tags and readers remain
part of the solution

5 Fang et al.,
2016 [8]

BIM, cloud and RFID indoor
localization

Tests location, latency
and remote visualization

Site infrastructure and BIM
integration required

6 Chen et al.,
2020 [11]

BIM-RFID workflow with look-
ahead plans

Matches site demand
with material supply

Depends on planning and
tracking data

7 Liao et al.,
2023 [14]

Systematic review of construction
supply-chain management

Maps resilience and
integration themes

Broad sector review; not a
product evaluation

8 Antai et al.,
2025 [15]

Systematic review of digital
platforms in AEC

Explains adoption and
integration themes

Not focused on warehouse
stock transactions

3 Comparison of the studies

Table 1 presents  eight  representative papers from the 16-study review.  Their  aims and evidence
differ: some propose tracking frameworks, others evaluate prototypes or field deployments, and the
more  recent  reviews  synthesize  broader  research  trends.  Improved  information  visibility  is  a
common objective, but technologies, users and evaluation settings vary substantially. Comparisons
with the project should therefore attend to workflow and scope; a tracking pilot should not be treated
as equivalent to a complete inventory application.

4 Project position

The literature reviewed here covers inventory frameworks, RFID and barcode prototypes, supplier
and construction-site cases, BIM-cloud integrations, and broader supply-chain reviews. It would be
inaccurate to suggest that web-based or integrated inventory systems are absent; Ko et al. [7], for ex-
ample, describe a cloud-based materials-tracking prototype. The DecoStone project’s more specific
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contribution lies in applying routine stock transactions and role-based workflows across godowns
without requiring physical tracking hardware.

For this capstone, four practical distinctions also define the evidence still needed:

1. Operating  context: Much  of  the  empirical  literature  concerns  construction  projects,
prefabricated  components  or  specialized  suppliers.  By  contrast,  this  project  addresses  routine
material records and stock transactions across multiple storage locations. 

2. Technology choice: RFID,  GPS,  BIM and cloud systems support  physical  tracking or  model
integration. The current project is a browser-based transaction-recording application; it does not
automatically identify or locate materials. 

3. Workflow  focus: The  application  combines  material  records,  issue  and  return,  role-based
access, dashboard information and reports. This project-specific combination should be described
on its own terms, not as a first-of-its-kind result. 

4. Evaluation: The available test  record documents login,  material  issue and return in a  local
environment. Before broader operational claims are warranted, the system still needs testing of role
permissions, reports, stock reconciliation, concurrent use, security and usability. 

5 Proposed work

5.1 System overview

The DecoStone capstone Material Management System is designed to maintain material records and
support routine stock operations across godowns. Its stated modules comprise material inventory,
material issue and return, role-based login,  an administrative dashboard and reports.  The system
uses a web application and relational database; it  does not use RFID, GPS or automated physical
identification.  These  boundaries  distinguish  the  current  project  scope  from  the  tracking  and
coordination technologies discussed above.

5.2 Technologies and architecture

HTML  provides  the  page  structure,  CSS  governs  presentation,  and  JavaScript  supports  browser
interactions.  Node.js  and  Express.js  handle  application  requests  and  logic;  SQLite  stores  the
application data. Figure 1 depicts the browser-facing presentation layer, server-side application layer
and database layer. This account follows the supplied project synopsis and should not be interpreted
as a deployment or security assessment.
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Figure 1. Three-layer architecture of the material management system.

5.3 Modules

The inventory module maintains material records, while issue and return operations document stock
leaving and re-entering storage. Authentication and role-based authorization are intended to limit
functions according to assigned access. The dashboard summarizes operational information; reports
provide views derived from stored records. Although the paper describes all  of these modules as
supported, the recorded functional checks address only login, issue and return.

5.4 Development method

Development  proceeded  through  six  stages:  requirements  identification,  frontend  development,
backend  development,  database  integration,  module  integration  and  functional  checking.  This
sequence  describes  the  project’s  development  work;  it  does  not  constitute  a  formal  process-
improvement or comparative study.

5.5 Functional checks

According to the project test record, the application was checked on a local computer using the three
workflows listed in Table 1I. No independent test log or quantitative performance measurements are
available.
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Table 2. Observed test outcomes.

Test case Observed outcome Status

Login Login worked during testing Passed

Material issue Issue operation worked Passed

Material return Return operation worked Passed

All three workflows in the local check were reported as passed. That result does not establish that
every module or route works correctly, and it provides no measure of inventory accuracy, response
time,  concurrent-user  behavior  or  user  satisfaction.  Further  testing  should  specify  inputs  and
expected results, then verify the resulting database state.

5.6 Security and deployment considerations

Before deployment, the application should be assessed for password hashing, server-side authoriza-
tion  on  every  protected  operation,  parameterized  database  access,  input  validation,  session  and
cookie  settings,  error  handling,  backup  and  restore,  and  transport  security.  These  items  are
recommendations  for  review.  The  supplied  test  record  does  not  show  that  they  have  been
implemented or tested for security.

6 Conclusion and future scope

Conclusion. This review synthesized 16 studies spanning material-control frameworks, construction
tracking technologies,  cloud and BIM integration,  and digital  supply-chain research.  The evidence
does not support a general claim that integrated inventory software is absent. Rather, the DecoStone
capstone is  positioned as a  transaction-focused web application for routine material  records and
role-based operations across godowns.  The supplied local  test record documents login,  issue and
return only. Claims about complete functionality, quality or operational benefit require further test-
ing.

Future scope. Subsequent evaluation should document test cases for every role and route, verify
stock balances against transaction histories,  reconcile database records with physical  counts,  and
assess  backup  recovery,  concurrent  use,  security  and  mobile  usability.  Performance  and  user
feedback should be measured under a defined test plan. Barcode or QR scanning and notifications
could be considered later, if operational requirements justify them.
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