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Digital archive management requires rapid retrieval, visible archive
status and location, controlled access, and traceable workflow
decisions. Previous document-tracking studies have used code-based
identifiers, but transparent functional validation of integrated archive
workflows remains limited. This study developed and functionally
validated a Quick Response Code-based archive search and tracking
system for BPS Kota Cirebon. An applied software-development
design with iterative prototyping was used. Thirty requirements-based
black-box cases were executed on 24-25 July 2026 using synthetic
records, one administrator account, one regular-user account, a
Windows computer, and an Android device on the same local
network. The initial test produced 24 passes and six failures involving
attachment storage, approval processing, mobile code access,
notifications, audit logging, and PDF export. After targeted
corrections, all six cases passed on retest, yielding 30 final passes and
a 100.0% defect-resolution rate. The study contributes a traceable
functional-validation approach that connects identified defects,
corrective actions, and retest evidence across integrated archive
workflows. The tested build met all specified functional scenarios,
while actual gains in retrieval time and employee workload require
field evaluation.
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1. INTRODUCTION

Archives provide evidence of organizational activity and support administrative
accountability. Indonesian Law Number 43 of 2009 requires archival administration to
maintain authenticity, integrity, reliability, and accessibility [1]. As public-sector
organizations digitize records, effective archival systems must do more than store files: they
must support retrieval, identify current status and location, control sensitive actions, and
retain evidence of changes and access [2]-[4]. Indonesian studies likewise show that
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electronic storage improves access only when classification, infrastructure, staff capability,
and retrieval procedures are managed consistently [5]-[8].

Quick Response Codes can shorten the path from physical files to digital records, and
prior studies have combined mobile access, code-based identifiers, and web workflows for
document tracking [9], [10]. Yet the symbol itself only encodes a target; authorization,
protected routes, histories, and audit records remain application-level responsibilities [11],
[12]. Research on recordkeeping and archive services further emphasizes that technology
must be accompanied by clear responsibilities, preservation practices, and accountability
controls [13]-[21].

Two gaps follow. First, prior archive studies often discuss organizational adoption or
present a completed application without documenting how functional failures were
identified and resolved. Second, Quick Response Code-based tracking studies provide
limited evidence of integrated validation across archive creation, metadata search, status and
location tracking, role-based approval, notifications, protected downloads, audit logging,
and reporting. This leaves uncertainty about whether interconnected functions behave as
expected under valid, invalid, and unauthorized inputs.

Accordingly, this study aims to develop and functionally validate a Quick Response
Code-based archive search and tracking prototype for BPS Kota Cirebon. Its originality lies
not in code use alone, but in integrating physical-to-digital identification with centralized
search, recorded status and location histories, controlled workflows, notifications, protected
downloads, audit records, and report export, while preserving the engineering sequence from
failure to correction and retest. The study asks: (1) do the implemented functions produce
the expected observable results under the tested valid, invalid, and unauthorized conditions,
and (2) what corrections are required when a function fails?

The study contributes a traceable functional-validation account that links requirements,
defects, corrective actions, and retest evidence. Practically, the prototype is designed to
reduce unnecessary search and confirmation steps and improve visibility of archive state and
responsibility. Efficiency is therefore treated as a design objective and functional
implication, not as a directly measured organizational outcome. Retrieval time, workload,
user acceptance, concurrent performance, penetration security, and ISO/IEC 25010
conformity were outside the evaluation scope.

2. METHOD

2.1. Research Design and Context

This applied software-development study used iterative prototyping [22]. Each
requirement was implemented as an interface or workflow, checked through a corresponding
functional scenario, corrected when a defect was observed, and retested against the same
objective. The prototype was developed for the archival workflow context of BPS Kota
Cirebon. Functional testing was conducted on 24-25 July 2026 in a local development
environment using a Windows computer and an Android device connected to the same
network. The evaluation did not represent production deployment.
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2.2. Test Units and Functional Scope

No human respondents or statistical population were involved. The units of analysis
were implemented functions and their observable outputs. Thirty black-box cases were
selected through requirements-based functional coverage rather than statistical sampling.
The cases represented specified functions, access conditions, input categories, and workflow
decisions across the six areas shown in Table 1.The functional requirements were derived
from the specified prototype workflow, covering authentication and access, archive creation
and requests, search and QR access, status and history, edit requests and notifications, and
audit and reporting.

Table 1. Functional scope and black-box test coverage

Area Main functions Actors Test cases
Authentication and Login, logout, protected routes, user Administrator and user BB-01-BB-08
access management, and role restrictions
Archive creation and Direct archive entry, |np_ut v_alldatlon, file Administrator and user  BB-09_BB-14
requests upload, approval, and rejection

Exact and partial search, unknown targets,

. . - Administrator and user BB-15-BB-20
mobile opening, and scan readability

Search and code access
Authorized status update, chronological history,

and denied status changes Administrator and user BB-21-BB-23

Status and history
Edit requests and Submission, approval, rejection, metadata

notifications update, and user notification Administrator and user - BB-24-BB-27

Protected downloads, audit records, report

. Administrator and user BB-28-BB-30
creation, and export

Audit and reporting

Digital archive management efficiency was operationalized as a design objective
represented by five capabilities: direct Quick Response Code access from physical files to
digital records, metadata search, visibility of current status and location, recorded approval
and change histories, and notifications and audit records that reduce repeated manual
confirmation. These capabilities were assessed for functional conformity; no before-and-
after measurement of retrieval time, workflow steps, workload, cost, or coordination errors
was performed.

The 30 cases therefore provide requirements-based functional coverage rather than
exhaustive verification of every input combination, network condition, user configuration,
or system path.

2.3. Data Sources and Test Environment
Primary data were the observable outcomes of the 30 executions, including interface

responses, stored-data changes, access-control outcomes, generated files, notifications, audit
entries, and Pass or Fail decisions. Synthetic records were used for archive metadata, files,
requests, histories, notifications, audit records, and reports; confidential operational archives
and personal data were not processed. Table 2 summarizes the test environment.
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Table 2. Functional test environment

Component Configuration
Application Web prototype built with Laravel 12 and PHP 8.2.12
Database MySQL/MariaDB in the local XAMPP development environment
Desktop client Google Chrome on Windows 11
Mobile client Android browser connected to the same local network
Server access Local loopback address and a host address reachable on the same network, port 8001
Roles One administrator account and one regular-user account

Test data and dates Synthetic archive and workflow records; 24-25 July 2026

One administrator account and one regular-user account were used as system-testing
accounts, not research participants. The web prototype used Laravel 12 and PHP 8.2.12 with
MySQL/MariaDB in XAMPP; desktop access used Google Chrome on Windows 11, and
mobile access used an Android browser on the same local network.

2.4. Research Instrument, Testing Procedure, and Trustworthiness
The instrument was a structured black-box matrix recording test ID, functional area,

actor, precondition, action or input, expected result, observed result, supporting evidence,
initial decision, and final retest decision. Black-box testing was selected because the
evaluation concerned observable behavior rather than internal code coverage and is suitable
for input validation, access restrictions, workflows, and generated outputs [23]-[27].

A case passed only when both the displayed response and resulting data matched the
predetermined expectation. It failed if processing stopped, output was incorrect, a required
data change was missing, or a prohibited action was allowed. Failed cases were diagnosed,
corrected, and rerun against the same functional objective. Because no questionnaire or
measurement scale was used, psychometric validity and reliability were not applicable;
predetermined expectations, explicit decision rules, recorded evidence, and consistent
retesting supported trustworthiness. Appendix A summarizes all cases.

2.5. Data Analysis and Ethical Considerations
Results were analyzed descriptively using the initial pass rate (PR) and defect-resolution

rate (DR):
PR = (Npass / Niotar) X 100% (1)
where Npass is the number of initial passes, and Ntotal is the total number of executed cases.
DR = (Nresolved / Nfailed) x 100% (2)
where Nresolved is the number of initially failed cases that passed after correction, and
Nfailed is the number of initial failures.

Initial and final results were reported separately, and each failed case was analyzed by
observed problem, technical cause, correction, and retest outcome. The study involved no
human participants, interviews, or personal-data collection, so informed-consent procedures
were not applicable. All test records were synthetic, testing remained in a local development
environment, and identifying information in publication evidence was masked where
necessary.
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3. RESULTS

3.1. Prototype and Overall Functional Results

This section reports the implemented prototype, overall test outcomes, corrected
failures, and remaining non-blocking findings. The prototype stores each archive under a
tracking code and Quick Response Code and supports metadata search, role-based archive
and request workflows, status and location histories, notifications, protected downloads,
audit records, and report export.

———— -~
Complete document tracking list
Incoming 4 Pending 2
QR
Document Created By Status Date A«
Code
Arsip Uji BB-10 Admin BPS Cirebon [
Jul 24, 2026 01:26
TRK-20260724-1ZYU synthetic account
Arsip Uji BB-09 Admin BPS Cirebon [
Jul 24, 2026 01:19
TRK-20260724-ZAFG synthetic account
B#%  Test Upload Dok P 1
il pload Uokumen engguna SR E—— r

Figure 1. Archive master list with Quick Response Code identifiers and status information

A mobile-access check initially exposed a loopback target. After the target was changed
to a host reachable on the same local network and the code was regenerated, the Android
device opened the intended archive detail page (Figure 2).

Bo-

# Tracking Details

TRK-20260724-TCM1 - Created Jul 24,
2026

€ Back

Arsip Uji BB-13 Retest

Pengujian ulang pembentukan arsip
setelah persetujuan admin

Status  incoming

Kategorl  Incoming

Hari Aktif  0.14811635862269 hari

Q

Lokasi Saat Ini

Belum ditentukan

Figure 2. Archive detail opened from an Android device on the same local network
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The initial execution produced 24 passes and six failures, an 80.0% initial pass rate.
After targeted corrections, all six failed cases passed on retest, giving 30 final passes and a
100.0% defect-resolution rate. Table 3 reports initial, retest, and final status separately so the
correction history remains visible.

Table 3. Summary of black-box results

Cycle Pass Fail Pass rate
Initial execution 24 6 80.0%
Retest of corrected cases 6 0 100.0% resolved
Final status after correction 30 0 100.0% of specified cases

Most specified functions therefore worked in the initial build, while six required
correction before meeting their expected outcomes.

3.2. Defects, Corrections, and Retest Evidence
The six failures affected attachment-field mapping (BB-09), approval-to-archive

conversion (BB-13), network reachability of the encoded target (BB-18), notification
integration (BB-27), protected-download logging (BB-28), and PDF generation (BB-30).
Table 4 records each observed failure, identified cause, correction, and retest result.

Table 4. Initial failures, corrective actions, and retest results

ID Initial failure Cause identified Correction applied Retest result

The attachment fields used by the
controller were aligned with the
actual database columns, and the
upload process was executed
again.

The controller used
field names that did
not match the
attachment table.

The archive, attachment,
tracking code, and QR
Code image appeared in
the master list: Pass.

A valid archive upload
BB-09 did not persist its
attachment.

The method was revised to create
the tracking record, attachment

Approval changed the

request status but did not The approval method

The approved request

BB-13 create an active archive stopped after updating record, copied file, and code produced a traceable
' the request status. ! ! - active archive: Pass.
attachment, and code. within one database transaction.
loopback addressthat he e ererated taget e 008 R e The Android evice
BB-18 ; - depended on localhost ; opened the intended
Android device could not fi ti code was regenerated, and the hive detail p
reach. contiguration. front-end assets were rebuilt. archive detall page. Fass.
The controller, Notification creation, database
An edit-request decision notification service,  storage, route handling, and The rejection title,
BB-27 was not displayed as a storage, and opening  dropdown rendering were document, and reason
user notification. route were not fully  connected to the decision were displayed: Pass.
connected. workflow.
. . . Both download types
Quick Response Code The middleware did Explicit audit-record creation was  appeared with actor,
BB-28 and attachment not record the added to the protected code and action, model
downloads were absent  relevant protected attachment download handlers description ’ addres’s and
from the audit log. GET downloads. ) ptimé' Pass '

The Portable Document
Format button simulated
BB-30 success, while the
controller exported only
comma-separated values.

The interface and A DOMPDF view, format

route were not parameter, PDF controller branch,
connected to a PDF-  and report-specific export link
producing backend.  were added.

A readable three-page
PDF was downloaded
and opened: Pass.
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Three patterns were especially consequential. BB-13 required a single database
transaction, so an approved request could not remain without its archive, attachment,
tracking record, and code. BB-18 showed that a readable Quick Response Code can still fail
when its target is unreachable from the scanning device. BB-28 and BB-30 required explicit
integration of audit logging and PDF generation.

g Details

TRK-20260724-TCM1 « Created Jul 24, 2026

@ Edit € Back

Arsip Uji BB-13 Retest
Pengujian ulang pembentukan arsip setelah persetujuan admin

fatus  returned
Kategorl  Incoming

Hari Aktif  0.37321286486111 hari

Q

Lokasi Saat Ini

(b)
Permintaan Edit Ditolak

Permintaan edit untuk dokumen "Arsip Uji BB-
10" ditolak oleh admin. Alasan: Permintaan
- ditolak untuk pengujian notifikasi BB-27.

29 minutes ago

Figure 3. Retest evidence for workflow changes: (a) updated archive status and physical location; (b)
rejection notification with the recorded reason

Figure 3 documents workflow and notification retests. During report retesting, the
database contained seven documents and two pending records, which were reflected in the
readable three-page PDF. Figure 4 documents protected-download audit entries and the
generated report.
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= Audit Trail (34 records)

ID User Action Model Description IP Addr|

34 Pengguna 1 Downloaded

2 Penaauna 1 Downloaded

(b)

laporan test
Nama laporan laporan test
Deskripsi retest fitur
Tipe Dashboard
Frekuensi Weekly
Waktu dibuat 25-07-2026 05:46:00

N
Total Documents 7
Pending 2
Approved 0

Figure 4. Retest evidence for traceability outputs: (a) protected-download entries in the audit log; (b)
generated Portable Document Format report

3.3. Additional Coverage and Remaining Findings
The remaining 24 cases passed initially and covered authentication and session

handling, user creation and duplicate validation, role restrictions, archive-input validation,
request submission and rejection, exact and partial search, unknown tracking targets,
partially covered codes, status and history operations, metadata-change decisions, and
unauthenticated file access. Appendix A provides the complete matrix.

Three non-blocking findings remained after functional retesting: duplicated success
feedback after rejection (UI-02), a generic not-found response for unknown tracking codes
(UI-03), and locale-related CSV readability limits (UI-04). They did not change stored
outcomes but may affect clarity or convenience (Table 5).

Table 5. Remaining non-blocking findings

Code Finding Effect Recommended action

The decision is stored

A rejection action can display a Render one authoritative flash message

Ul-02 duplicated success message. corre.ct'ly, but the feedback is for each completed action.
repetitive.
UI-03 An unknown tracking code shows a QII(S) L;grglj‘tiitr?ﬁgrg];sa o is Provide a dedicated “tracking code not
generic page-not-found response. played, - g found” response.
not specific to archive lookup.
A comma-separated export opens in The data are present, but Use a locale-aware delimiter or a
ulos o€ Exce | colu_mn under an spreadsheet readability is structured spreadsheet export; retain
Indonesian regional delimiter, and I ’
limited. PDF for readable reports.

nested data appear as raw JSON.
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Overall, all 30 specified cases reached Pass after correction, while these three interface
or compatibility issues remained outside the blocking functional criteria.

4. DISCUSSION
4.1. Interpretation and Comparison with Previous Studies
The principal finding is that functional conformity was achieved only after six defects

across interconnected workflows were corrected. The initial 80.0% pass rate shows that 24
of the 30 specified functional cases met their expected outcomes before correction, while the
correction history reveals where interface availability did not guarantee complete processing.

Previous studies show that Quick Response Codes, mobile access, and web workflows
can support document identification and tracking [9], [10]. This study extends that scope by
validating code-based access together with role authorization, status and location histories,
notifications, protected downloads, audit records, and reporting. Its academic contribution
lies in providing an integrated, traceable functional-validation record linking requirements,
defects, corrective actions, and retest evidence, rather than introducing a new theory or QR
Code technology.

The findings also extend prior work on digital archive governance and recordkeeping
[2], [3], [13], [18], and [20] by demonstrating how these principles can be operationalized
through testable application controls and audit evidence.

4.2. Workflow Consistency and Recordkeeping Governance
BB-13 was the most important consistency failure: the interface could show approval

without creating the records that evidenced it. Moving the request update, file copy, tracking
record, attachment, and code generation into one database transaction aligned the displayed
decision with stored evidence. This supports recordkeeping principles that emphasize
integrity, accountability, and attributable actions [2], [3], [13], [18], [20].

More broadly, successful role restrictions, protected routes, histories, notifications, and
audit entries show how application-level controls can operationalize differentiated
responsibilities in archive workflows. These results demonstrate functional traceability
within the tested scenarios, not complete security or institutional effectiveness.

4.3. Cross-Device Access and Unexpected Engineering Findings
BB-18 distinguished symbol readability from resource accessibility. The initial code

was readable but encoded a loopback address, so cross-device access failed until a reachable
host was used. This is consistent with document-tracking work that treats mobile access as
part of the workflow rather than a property of the symbol itself [9], [10].

The other failures reveal integration risks: BB-09 and BB-13 involved data consistency,
BB-27 workflow integration, BB-28 traceability, and BB-30 output integration. Together
they show why integrated workflows must be tested end-to-end and why reporting failure-
correction-retest sequences offer stronger evidence of prototype maturity than reporting a
final pass percentage alone.
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4.4. Practical Implications
For BPS Kota Cirebon, the verified capabilities provide an operational basis for more

structured archive retrieval and workflow control. Quick Response Code access and
metadata search may reduce repeated manual searching; status and location histories may
reduce reliance on individual memory; role restrictions clarify authority; notifications
communicate decisions; and audit records preserve evidence of protected-resource access.

These are functionally supported implications. They do not establish measured gains in
retrieval time, workload, workflow steps, cost, or coordination errors.

4.5. Limitations and Future Research
Findings are limited to 30 specified cases, synthetic data, two system-testing roles, one

development build, and local-network access. BB-19 used an unknown tracking route rather
than a separately printed invalid code, and BB-29 examined unauthenticated direct-link
access rather than all user-to-user authorization paths. Usability, user acceptance, retrieval
time, workload, concurrent load, long-duration stability, organizational impact, penetration
security, and ISO/IEC 25010 conformity were not tested.

Future work should evaluate the system with actual archive-management staff in a stable
institutional environment, compare retrieval time and workflow measures before and after
implementation, and examine usability, broader authorization scenarios, concurrent
performance, deployment security, reliability, backup and recovery, and relevant 1SO/IEC
25010 characteristics.

5. CONCLUSION
This study developed and functionally validated a Quick Response Code-based archive

search and tracking prototype for BPS Kota Cirebon. It asked whether specified functions
produced expected outputs under tested valid, invalid, and unauthorized conditions and what
corrections were needed when they failed. The initial test identified six defects, and all 30
specified cases passed after targeted corrections. Within the tested scope, the implemented
functions therefore achieved their expected observable outcomes after correction; the
required fixes concerned data-field alignment, transactional workflow processing, network
configuration, notification integration, audit recording, and PDF generation.

Academically, the study contributes evidence that Quick Response Code-based archive
identification should be evaluated as part of an integrated governance workflow rather than
as an isolated access mechanism. Its distinctive contribution is the traceable linkage of
requirements, initial failures, technical causes, corrective actions, and retest evidence across
archive search, tracking, authorization, notification, audit, and reporting functions.

Practically, the prototype provides a functional basis for structured archive retrieval,
visible status and location information, controlled decisions, and attributable activities. The
evidence does not quantify organizational efficiency and is limited to synthetic records, two
test roles, one development build, and local-network testing.

Future studies should deploy the system in an operational environment with actual users
and measure retrieval time, workflow steps, workload, usability, acceptance, concurrent
performance, security, long-term reliability, and relevant ISO/IEC 25010 characteristics.
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APPENDIX A. BLACK-BOX TEST MATRIX

Table Al summarizes the 30 executed cases. Detailed causes and corrective actions for the six initial failures are reported in Table 4. An
initial Fail followed by a final Pass indicates successful correction and retest.

Table Al. Summary of black-box results for BB-01-BB-30

ID Scenario and expected result Initial Final
BB-01 | Valid administrator login; dashboard and authenticated session created. Pass Pass
BB-02 | Valid regular-user login; role-appropriate dashboard and menu displayed. Pass Pass
BB-03 | Incorrect password rejected; no authenticated session created. Pass Pass
BB-04 | Protected page opened without login; redirected and content withheld. Pass Pass
BB-05 | Logout followed by protected URL reuse; session invalidated. Pass Pass
BB-06 | Administrator adds a valid user; account saved and displayed. Pass Pass
BB-07 | Duplicate user data submitted; validation rejects the record. Pass Pass
BB-08 | Regular user opens user management; administrator data remains blocked. Pass Pass
BB-09 | Valid archive upload; archive, attachment, tracking code, and code image created. Fail Pass
BB-10 | Required archive metadata omitted; invalid record is not saved. Pass Pass
BB-11 | Invalid file type uploaded; file rejected and application remains stable. Pass Pass
BB-12 | Regular user submits archive request; pending request stored and visible. Pass Pass
BB-13 | Administrator approves request; active archive, attachment, and code created. Fail Pass
BB-14 | Administrator rejects request; reason stored and no active archive created. Pass Pass
BB-15 | Exact-title search; correct archive returned. Pass Pass
BB-16 | Partial-title or metadata search; relevant archive returned. Pass Pass
BB-17 | Nonexistent search term; stable no-result response and no unrelated data. Pass Pass
BB-18 | Valid code scanned; intended detail page opens on the Android device. Fail Pass
BB-19 | Unknown tracking target; not-found response and no other archive exposed. Pass Pass
BB-20 | Partially covered code; unreadable while covered and valid after uncovering. Pass Pass
BB-21 | Authorized status update; new status saved and displayed. Pass Pass
BB-22 | Status history reviewed; chronological actor and time information displayed. Pass Pass
BB-23 | Unauthorized status update attempted; action denied and data unchanged. Pass Pass
BB-24 | Regular user submits metadata-change request; pending request stored. Pass Pass
BB-25 | Administrator approves metadata change; target data and decision updated. Pass Pass
BB-26 | Administrator rejects metadata change; existing data retained and reason shown. Pass Pass
BB-27 | Important decision issued; user notification and reason displayed. Fail Pass
BB-28 | Protected code and attachment downloads; complete audit entries recorded. Fail Pass
BB-29 | Protected file opened without authentication; redirected and file withheld. Pass Pass

BB-30 | Report created; comma-separated values and readable PDF downloaded. Fail Pass




