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Lampiran 2. Surat Keterangan Riset

SURAT KETERANGAN RISET

' Kementerian
- Kemenkes Direktorat Jenderal Kesehatan
‘ RS Persahabatan RSUP-Persahabatan Jakarta
!J\ Persahabatan Raya No. 1 Jak-Tim 13230
® (021) 4891708

£ www.rspersahabatan.co.id

Nomor : DP.04.03/D.XIX.2/6631/2026 24 Juni 2026
Hal : 1zin Penelitian

Yth, Wakil Rektor Il Bidang Non Akademik
Universitas Nusa Mandiri

JI. Jatiwaringin Raya No.2

di Jakarta Timur

Sehubungan dengan surat dari Wakil Rektor |l Bidang Non Akademik No.
022/5.01/UNM/WR2/V/2026 tanggal 08 Mei 2026 perihal Permohonan Izin Penelitian dan surat
keterangan lolos uji etik dari Komite Etik Penelitian Kesehatan RSUP Persahabatan No. 0205/KEPK-
RSUPP/06/2026 tanggal 22 Juni 2026, bersama ini disampaikan hal-hal sebagai berikut:

1. Pada prinsipnya dapat disetujui usul penelitian yang akan dilakukan di RSUP Persahabatan atas :

Nama Peneliti : Nendi Sunendar

Judul Penelitian : “Rancang Bangun Model Protoipe Berbasis Arfificial Intelligence dan
B jrn untuk Otorr PL Order Obat pada Layanan Kesehatan
Mitra BPJS”

Pendamping : Farizal Ginanjar, S.Kom

2. Penelitian tersebut wajib dilaksanakan sesuai dengan prosedur yang berlaku di RSUP Persahabatan
dengan ketentuan sebagai berikut:
a. Peneliti bersedia menandatangani surat pernyataan penelitan yang antara lain wajib
mencantumkan pembimbing lapangan (SDM RSUP Persahabatan) pada saat publikasi.
b. Membayar biaya administrasi penelitian sesuai SK Direktur Utama RSUP Persahabatan No.
HK.02.03/D.XX/5767.1/2025 tanggal 5 Mei 2025 tentang tarif penelitian sebesar Rp. 2.100.000,-

Juta Seratus Ri

ua

(5]

Rupiah), terdiri dari:
1) Biaya administrasi Uji Etik Sebesar Rp. 500.000,- dibayarkan melalui transfer ke Bank Mandiri
dengan No rekening 006-00-0497-5342 a.n. RPL 182 BLU RSUPP U OPS PN MDRI
2) Biaya Penelitian sebesar Rp. 1.600.000,- dibayarkan melalui transfer ke Bank Mandiri dengan
No. Virtual Account 8891420510000365
3. Izin Penelitian akan diterbitkan dan diserahkan kepada peneliti setelah syarat sesuai tercantum pada
point angka 2 diatas terpenuhi.

4. Teknis pelaksanaan penelitian dan penyelesaian administrasi dapat menghubungi Clinical
Research Unit RSUP Persahabatan atau narahubung Sdri. Mila Fitriaty, S.KM., M.Epid dan Wati
Melasari, S.M di nomor telepon (021) 4891708 Ext. 651.

Demikian disampaikan, atas perhatian dan kerjasamanya kami ucapkan terima kasih.

Direktur Sumber Daya Manusia, Pendidikan,
dan Penelitan Rumah Sakit Umum Pusat
Persahabatan Jakarta,

Emmy Amalia, SKM, MPH

— =N

Kementerian Kesehatan tidak menerima suap dan/atau gratifikasi dalam bentuk apapun_Jika terdapat cuoea
potensi suap atau gratifikasi silahkan laporkan melalui HALO KEMENKES 1500567 dan Rating - | ‘
hitps //wbs kemenkes go id_Untuk venivikasi keashian tanda tangan elektronik, silahkan unggah dokumen ey
pada laman hitps /tte _kominfo go id/verifyPDF e | '»\\xpx-;l MRPURNA
Dokumen ini telah 'gani secara menggunakan sertifikat elektronik

yang diterbitkan oleh Balai Besar Sertifikasi Elektronik (BSrE), Badan Siber dan Sandi Negara (BSSN)
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Lampiran 3. Bukti Hasil Pengecekan Plagiarisme Laporan Tesis

Tesis Nendi Sunendar 14240027-1.pdf

ORIGINALITY REPORT
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SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
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Student Paper %
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Publication
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Validation", Bisnis Net Jurnal Ekonomi dan Bisnis, 2026
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Lampiran 4. Bukti Hasil Pengecekan Plagiarisme Artikel [lmiah
Jurnal Al

42011-85725-4 Al-based benchmarking framework for heterogeneous hospital pharmaceutical
demand forecasting.pdf

ORIGINALITY REPORT

13. 124 8 8

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRMARY SOURCES
iaescore.com 2
Internet Source %
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Student Paper %

[

Submitted to University of Wollongong 1 "

Student Paper

E
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arxiv.or|
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forecasting system driven by multi-stage machine learning model pool”, Applied
Soft Computing, 2026
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Jurnal Blockchain

PAPER021060_A Blockchain-Based Smart Contract System for Pharmaceutical Procurement with

Demand Forecasting.pdf
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Lampiran 5. Bukti Publikasi dan Proses Publikasi Artikel Ilmiah
5.1. Artikel IJECE (Published)

Al-Based Benchmarking Framework for Heterogeneous Hospital Pharmaceutical
Demand Forecasting

International Journal of Electrical and Computer Engineering (IJECE)
Status: Published

Link : https://ijjece.iaescore.com/index.php/IJECE/article/view/42011

DOI: http://doi.org/10.11591/ijece.v1615.pp2847-2857

International Journal of p-ISSN 2502-4752, e-ISSN 2502-4760

Electrical and Computer Engineering (IJECE)

Open access V iThenticate 83 INE0)

HOME ABOUT LOGIN REGISTER SEARCH CURRENT ARCHIVES ANNOUNCEMENTS

Home > Vol 16, No 5 > Sunendar
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International Journal of Electrical and Computer Engineering (IJECE)
Vol. 16, No. 5, October 2026, pp. 2847~2857
ISSN: 2088-8708, DOIL: 10.11591/ijece.v16i5.pp2847-2857 0 2847

Al-based benchmarking framework for heterogeneous hospital
pharmaceutical demand forecasting

Nendi Sunendar', Kursehi Falgenti', Farizal Ginanjar*
'Department of Information Systems, Faculty of Computer Science, Universitas Nusa Mandiri, Jakarta, Indonesia

*Hospital M. f System Installation, RSUP Persahabatan, East Jakarta, Indonesia
Article Info ABSTRACT
Article history: Accurate pharmaceutical demand forecasting is challenging because hospital
. d exhibits heterog pattemns, including seasonal,
Received Mar 9, 2026 volatile, and intermittent demand. This study proposes the regime-aware
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5.2. Artikel 2 (Production)

A Blockchain-Based Smart Contract System for Efficient Pharmaceutical

Procurement with Demand Forecasting

Status: Proofreading / Production

Member Center News

Paper Details

Paper number: PAPERO21060

File number: PAPERO21060 -4

Paper title: A Blockchain- Basec

vt Forecasting

Paper authors: Nendi Sunendar, Kursehi Falgenti

Last upload time : 2026-07-13 18:44:39
Paper submission time: 2026-03-30 20:16:11

Status : Uncorrected proof

Contact email: memberservices@vip.163.com
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Welcome to Manuscript Tracking System
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Confirm receipt of the final paper

Member M017724 submitted the final paper (PAPER021060)
Start proofreading

User submitted the copyright agreement
Paper(PAPER021060) passed checking
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User M017724 re-upload paper(PAPER021060)
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Lampiran 6. Daftar Jurnal yang Pernah Dipublikasikan Penulis
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Informasi 2 (2):121-36. https://ejournal.cyber-
univ.ac.id/index.php/innotech/article/view/86.
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Lampiran 7. 10tps-runl

Caliper report

Summary of performance metrics

| Nama | S | Fail | Send Rate (TPS) | MaxLatuey ()

Min Latency (s)

Avg Lateney (5)

Throughput (TPS)

| CreatePO-10TPS-Runl | 200 ‘ 0 ] 101 | 058

|002

|001‘

|IDI

Benchmark round: CreatePO-10TPS-Runl
Submit 200 CreatePO transactions at a target rate of 10 TPS

rateControl:
type: fixed-rate
opts:

tps: 10

Performance metrics for CreatePO-10TPS-Runl

| Name | Suee l Fail I Send Rate (TPS) | Max Latency (s)

Min Latency (s)

Avg Latency (3)

Throughput (TPS)

| CreatePO-10TPS-Runl | 200 l 0 l 101 | 058

|auz

|007

|101

Resource utilization for CreatePO-10TPS-Runl

Test Environment
benchmark config

name: smartfarsasi-table3-16tps-runl
description: >-
iypes Caliper ph [ bencheark at 18 TPS,
experisental run 1
workers:

1abel: CreateP0-10TPS-Runl
txunber: 200
ratecontrol:

type: fixed-rate

workload:
module: workload/createp0.3s
argunents:
runld: 10tps-runl
targetips: 10
submittedTx: 200
description: Subsit 200 CreatePO transactions at a target rate of 10 TPS

SUT

not provided

Lampiran 8. 10tps-run2

Caliper report

Summary of performance metrics

Min Latency (3)

Avg Latency (3)

Throughput (TPS)

| Name | Suce | Fail ‘ Send Rate (TPS) | Max Latency ()
| 021

I CreatePO-10TPS-Run2 I 200 | ] ‘ 101

Iau:

Ilol

Benchmark round: CreatePO-10TPS-Run2
Submit 200 CreatePO transactions at a target rate of 10 TPS
rateControl:
type: fixed-rate
e

st
tps: 10

Performance metrics for CreatePO-10TPS-Run2

I Name | Suce | Fail ‘ Send Rate (TPS) Max Latency ()

Min Latency ()

Avg Latency ()

Throughput (TPS)

CreatePO-10TPS-Run2 | 200 | 0 ‘ 101 | 021

|nn:

|101

Resource utilization for CreatePO-10TPS-Run2

Test Environment
benchmark config

name: smartfarmasi-table3-10tps-run2
description: >-
Hyperledger Caliper pharmaceutical procurement benchark at 10 TPS,
experinental run 2
workers:
type: local
nusber: 2
rounds:
- 1abel: Createp0-10TPS-Run2
txhumber: 200
ratecontrol:
type: fixed-rate
opts:
tps: 10
workload:
module: workload/createp0. s
argusents:
runld: 10tps-run2
targetTps: 18
submittedix: 200
description: Subsit 200 CreatePO transactions at a target rate of 18 TPS

SuT
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Lampiran 9. 50tps-runl

Caliper report

Summary of performance metrics
| Name ‘ Suce ‘ Fail ‘ Send Rate (TPS) | Max Latency () ] Min Latency (s) | Avg Latency (5) ‘ Throughput (TPS) ‘
| CreatePO-SOTPS-Runl ‘ 500 ‘ 0 ‘ 502 | 010 ‘ 002 | 003 ‘ 501 ‘

Benchmark round: CreatePO-50TPS-Runl
Submit 500 CreatePO transactions at a target rate of 50 TPS

rateControl:
type: fixed-rate
opts:

tps: Se

Performance metrics for CreatePO-50TPS-Runl

| Name ‘ Suce [ Fail [ Send Rate (TPS) | Max Latency (5) ] Min Latency (3) | Avg Latency () l Throughput (TPS) ‘
[ CreatePO-SOTPS-Runl lsoo [o I 502 lo 10 la 2 l 0.03 I 501 J

Resource utilization for CreatePO-50TPS-Runl

Test Environment
benchmark config

name: smartfarsasi-table3-setps-runl
description: >-
Hyperledger Caliper pharmaceutical procurement bencheark at 56 TPS,
experizental run 1
workers:
type: local
nusber: 2
rounds:
- label: Createpo-5eTPS-Runl
txusber: 500
rateControl:
ixed-rate

type:
opts:
tps: S0
workload:
module: workload/createp0.js
argunents:
runld: Setps-runl

description: Submit 500 CreatePO transactions at a target rate of 58 TPS

SUT

not provided

Lampiran 10. S0tps-run2

Caliper report

Summary of performance metrics
[ Name ‘ Suce ‘ Fail I Send Rate (TPS) I Max Latency (5) | Min Latency () ‘ Avg Latency (5) I Throughput (TPS) ‘
(c.mmsorpsvw ‘750\) ] ) ] 502 [ 055 ] 002 [ 005 I 501
Benchmark round: CreatePO-50TPS-Run2
Submit 500 CreatePO transactions at a target rate of 50 TPS
ratecontrol:
type: fixed-rate
opts:
tps: 58
Performance metrics for CreatePO-50TPS-Run2
[ Name ENEE Send Rate (TPS) [ Nalawo © | Malawo® | Aglaeo® | Throughput (TPS) |
[ CreatePO-50TPS-Rem2 ‘ 500 l 0 | 502 l 055 | 002 ‘ 005 | 501 ‘

Resource utilization for CreatePO-50TPS-Run2

Test Environment

benchmark config

name: smartfarsasi-table3-Sotps-run2

description: >-
Hyperledger Caliper pharmaceutical procuresent benchmark at 58 TPS,
experisental run 2

workers:

rounds:
- label: CreateP0-SOTPS-Run2
xtusber: 500
rateControl:
type: fixed-rate
opts:
tps: S0
workload:
module: workload/createpO. js
argusents:
runld: Setps-run2

description: Submit 56 CreatePO transactions at a target rate of 50 TPS

SUT

not provided
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Lampiran 11. 100tps-runl

Caliper report

Summary of performance metrics
[ Name Suee Fail Send Rate (TPS) Max Latency (s) Min Latency () Avg Latency (s) Throughput (TPS) ‘
CreatePO-100TPS-Runl 1000 0 1003 010 00 003 1000 l

Benchmark round: CreatePO-100TPS-Runl
Submit 1000 CreatePO transactions at a target rate of 100 TPS
rateControl:
type: fixed-rate
opts:

tps: 100

Performance metrics for CreatePO-100TPS-Runl

l Name [ Suee | Fail | Send Rate (TPS) | Max Latency () | Min Latency (s) | Avg Latency (5) | Throughput (TPS) ]

l CreatePO-100TPS-Runl ‘ 1000 | 0 I 1003 | 0.10 | 0.01 | 0.03 [ 1000 ‘

Resource utilization for CreatePO-100TPS-Runl

Test Environment
benchmark config

name: smartfarmasi-table3-100tps-runl
description: >-
, Caliper ph or bencheark at 108 TP,
experimental run 1
workers:
type: local
nusber: 2

rounds:
- 1abel: Creater0-100TPS-Runl
txiumber: 1009
rateControl:
type: fixed-rate

opt
tps: 100
workload:
module: workload/createp0. s
argunents:
runld: 10tps-runl
targetTps: 100
submittedTx: 1600
description: Subsit 1000 CreatePO transactions at a target rate of 100 TPS

SUT

not provided

Lampiran 12. 100tps-run2

Caliper report

Summary of performance metrics

l Name | Suce l Fail | Send Rate (TPS) ] Max Latency (3) [ Min Latency () I Avg Latency (3) | Throughput (TPS) |

l CreatePO-100TPS-Run2 I 1000 { [ l 1002 ] 015 ] 001 I 003 l 1000 |

Benchmark round: CreatePO-100TPS-Run2
Submit 1000 CreatePO transactions at a target rate of 100 TPS

rateControl:
ixed-rate

Performance metrics for CreatePO-100TPS-Run2

‘ Name | Suce \ Fail | Send Rate (TPS) J Max Latency () | Min Latency () | AvgLatency () | Throughput (TPS) |

‘ CreatePO-100TPS-Run2 | 1000 ‘ [ | 1002 ‘ 01s ‘ 001 I 003 | 1000 |

Resource utilization for CreatePO-100TPS-Run2

Test Environment
benchmark config

name: smartfarwasi-table3-100tps-run2
description: >-
Hyperledger Caliper pharmaceutical procurement bencheark at 160 TPS,
experizental run 2
word

rounds:
- label: Createp0-108TPS-Run2
txtumber: 1000
rateControl:
type: fixed-rate

workload:
module: workload/createp0.js
-gunent:

SUT

not provided

Mandiri
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Lampiran 13. 150tps-runl

Caliper report

Summary of performance metrics

[ Name l Suce | Fail | Send Rate (TPS) l Max Latency (3) | Min Latency (s) ‘ Avg Latency (s) | Throughput (TPS) |

{CnxePO-]Sl’TPS-R.\ml J 1500 1 0 l 1503 J 048 l 0.02 1 009 [ 1498 I

Benchmark round: CreatePO-150TPS-Runl
Submit 1500 CreatePO transactions at a target rate of 150 TPS
rateControl:
type: fixed-rate
opts:
tps: 150

Performance metrics for CreatePO-150TPS-Runl

l Name ‘ Suce l Fail l Send Rate (TPS) J Max Latency () I Min Latency (5) j AvgLatency (s) I Throughput (TPS) I

lCrmePO—IfﬂTPS-Rm:] [ 1500 l [ | 1503 l 048 | 002 [ 0.09 l 1498 |

Resource utilization for CreatePO-150TPS-Runl

Test Environment

benchmark config

name: smartfarsasi-table3-156tps-runl
description: >-
Hyperledger Caliper pharmaceutical procuresent benchmark at 158 TS,
experinental run 1

- label: CreateP0-15TPS-Runl
txumber: 1500
ratecontrol:

ype: fixed-rate

150

module: workload/createP0. s
argunents:
Funld: 150tps-runl
targetTps: 156
submittedTx: 1560
description: Submit 1500 CreatePO transactions at a target rate of 150 TPS

SUT

not provided

Lampiran 14. 150tps-run2

Caliper report

Summary of performance metrics

| Name | Suce | Fail | Sead Rate (TPS) I Max Latency () | Min Latency () | Avg Latency () | Throughput (TPS) |
s o EX [ 036 [om [ o0s [ 145 |

CreatePO-150TPS-Run2

Benchmark round: CreatePO-150TPS-Run2
Submit 1500 CreatePO transactions at a target rate of 150 TPS

ratecontrol:
type: fixed-rate
opts:

tps: 150

Performance metrics for CreatePO-150TPS-Run2

| Name | Suce | Fail | Send Rate (TPS) | Max Latency (3) | Min Latency (3) | Avg Latency (3) | Throughput (TPS) |

| CreatePO-150TPS-Run2 | 1500 | [ | 1503 ‘ 036 | 001 | 005 | 1499 I

Resource utilization for CreatePO-150TPS-Run2

Test Environment

benchmark config

name: smartfarmasi-table3-150tps-run2
description: >-

iypes Caliper o benchuark at 150 TPS,

experinental run 2

workers:

type: local

nusber: 2

rounds:

- label: CreatePo-150TPS-Run2
txusber: 1500
rateControl:

type: fixed-rate

worklo:
module: workload/createP0.3s
argunents:
runld: 150tps-run2
targetips: 150
submittedTx: 1560
description: Submit 1500 CreatePO transactions at a target rate of 150 TPS

SUT

not orovided
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Lampiran 15. Source Code Tahap sumber dan pengambilan data

Modul yang digunakan:

src/ingestion/endpoint_source.py
https://github.com/nsunendar/repository tesis nendi/blob/main/src/ingestion/endpo

int_source.py

src/ingestion/prima_penggunaan.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/ingestion/prima
penggunaan.py

scripts/00a_sync_penggunaan_api.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/00a_sync_p
enggunaan_api.py

Prosesnya:
— Python mengakses endpoint sumber data rumah sakit.
Respons endpoint dibaca berdasarkan periode tertentu.
Field sumber dipetakan menjadi struktur internal.
Data mentah dimasukkan ke tabel staging MySQL.
Data mentah tetap dipertahankan agar proses dapat diaudit ulang.

Field utama dari sumber:
kode — drug_code
qty — qty_used
t — period_date

Tabel staging:
prima_penggunaan_dump

Perintah menjalankan:
python -u -m scripts.00a_sync_penggunaan_api \
--start 2020-01 \
--end 2026-07 \
--mode replace
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Lampiran 16. General preprocessing
Modul yang digunakan:
src/preprocessing/general.py

https://github.com/nsunendar/repository_tesis nendi/blob/main/src/preprocessing/g
eneral.py

scripts/01 _general preprocessing.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/01 general
preprocessing.py

Perintah:

python -u -m scripts.01 general preprocessing

Ringkasan kualitas disimpan pada:

preprocessing_quality summary

Lampiran 17. Analisis stasioneritas
Modul yang digunakan:

scripts/02c_stationarity analysis.py
https://github.com/nsunendar/repository tesis nendi/blob/main/scripts/02¢ stationa

rity_analysis.py

Perintah:
python -u -m scripts.02¢_stationarity analysis
Proses ini membaca data dari:

preprocessed daily usage

Lampiran 18. Seleksi obat untuk pemodelan

Modul yang digunakan:

src/inventory/drug_selection.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/inventory/drug

selection.py

src/models/drug_sampling.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/drug_sa

mpling.py

scripts/02_auto_drug_selection.py
https://github.com/nsunendar/repository tesis nendi/blob/main/scripts/02 auto dru

g_selection.py
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Perintah:

python -u -m scripts.02_auto_drug_selection

Kriteria seleksi meliputi:
status obat aktif,
panjang histori mencukupi,
jumlah observasi memadai,
frekuensi penggunaan mencukupi,
kualitas deret waktu dapat diproses,
kecocokan dengan master obat.

Setiap kode obat memperoleh status seperti:
ACTIVE
INACTIVE
ADEQUATE
INSUFFICIENT HISTORY
SELECTED
NOT _SELECTED

Lampiran 19. Preprocessing khusus model Seasonal Naive

File utama:

src/preprocessing/model specific.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/preprocessing/
model_specific.py

scripts/03_preprocess_models.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/03_preproce

ss_models.py

Perintah:
python -u -m scripts.03_preprocess _models
Lampiran 20. Preprocessing khusus model SARIMA

https://github.com/nsunendar/repository_tesis_nendi/blob/main/scripts/train_sarima.
py

Lampiran 21. Preprocessing khusus model LightGBM
https://github.com/nsunendar/repository_tesis_nendi/blob/main/scripts/train_lightgb
m.py

Lampiran 22. Preprocessing khusus model LSTM

https://github.com/nsunendar/repository_tesis_nendi/blob/main/scripts/train_lstm.py

Program Studi Informatika (S2) FTI Universitas Nusa Mandiri



149

Lampiran 23. Rolling time-series cross-validation
File:

src/models/cross_validation.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/cross_v

alidation.py

src/models/training_common.py
https://github.com/nsunendar/repository tesis nendi/blob/main/src¢/models/training

common.py

Lampiran 24. Training empat model

Dalam draft tesis, model utama yang dibandingkan adalah:
1. Seasonal Naive;

2. SARIMA;
3. LightGBM;
4. LSTM.

Implementasi file:

src/models/seasonal naive training.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/seasonal

_naive_training.py

scripts/04 1train_seasonal naive.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/04 1train_s
easonal_naive.py

src/models/sarima_training.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/sarima_

training.py

scripts/04 2train_sarima.py
https://github.com/nsunendar/repository tesis nendi/blob/main/scripts/04 2train s

arima.py

src/models/lightgbm _training.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/lightgb

m_training.py

scripts/04 3train_lightgbm.py
https://github.com/nsunendar/repository tesis nendi/blob/main/scripts/04 3train li

ghtgbm.py

src/models/Istm_training.py
https://github.com/nsunendar/repository tesis nendi/blob/main/sr¢/models/Istm tra

ining.py
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scripts/04_4train_lstm.py
https://github.com/nsunendar/repository tesis nendi/blob/main/scripts/04 4train lIs

tm.py

Atau dijalankan berurutan melalui:

python -u -m scripts.run_train_models_sequential

https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/run_train_m
odels_sequential.py

Lampiran 25. Evaluasi MAE, RMSE, dan MAPE

src/utils/metrics.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/utils/metrics.py

src/models/train_evaluate.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/train_ev

aluate.py
Tabel MySQL.:

ablation_results
model cv results

Lampiran 26. Studi ablasi

src/models/unified training.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/unified

training.py

src/models/feature_search models.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/feature

search models.py

scripts/04 Ounified train ablation predict.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/04 Ounified
train_ablation_predict.py

scripts/run_parameter ablation.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/run_paramet

er_ablation.py
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Lampiran 27. Pemilihan model terbaik per obat

src/models/model_selection.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/models/model_s

election.py

scripts/04a_select best features four models.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/04a_select
best features_four models.py

Lampiran 28. Forecasting 7, 21, dan 30 hari

src/forecasting/horizon.py
https://github.com/nsunendar/repository tesis nendi/blob/main/src/forecasting/hori

Zon.py

src/forecasting/operational.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/forecasting/oper

ational.py

scripts/05_rebuild best per drug forecasts.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/scripts/05_rebuild
best per drug_forecasts.py

Tabel hasil harian:

forecasting_daily results

Lampiran 29. Integrasi ABC-VEN

src/inventory/drugs_fornas_source.py
https://github.com/nsunendar/repository tesis nendi/blob/main/src/inventory/drugs

_fornas_source.py

src/inventory/abc_ven rop.py
https://github.com/nsunendar/repository_tesis nendi/blob/main/src/inventory/abc_v

€n_rop.py

scripts/05_inventory abc _ven rop po.py
https://github.com/nsunendar/repository tesis nendi/blob/main/scripts/05 rebuild
best per drug forecasts.py
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Lampiran 30. Safety stock dan reorder point

src/inventory/abc_ven rop.py
https://github.com/nsunendar/repository tesis nendi/blob/main/src/inventory/abc v

€n_rop.py

Data yang digunakan:
forecast kebutuhan
current stock
lead time rata-rata
lead time maksimum
rata-rata penggunaan
penggunaan maksimum
prioritas ABC—VEN

Lampiran 31. Penyimpanan hasil inventory ke MySQL

python -u -m scripts.05_inventory abc ven rop po
https://github.com/nsunendar/repository tesis nendi/blob/main/scripts/05 inventor
y_abc_ven_rop_po.py
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