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Abstract Manufacturing can be divided into two types: mass production and make-to-order production.
Between them, the latter can be characterized as a low-volume, high-variety (LVHV) production system.
In order to deliver within the customer's deadline, an available-to-promise (ATP) system that covers a
wide range of orders, production planning, and parts supply chains is important. Recently evolving are
machine learning models based on big data for effective production planning. As a representative case
of LVHV make-to-order production, we analyze Company A, a domestic small enterprise that produces
and delivers various tube products. For Company A's 261 orders per month, on average, there are 116
cases of non-compliance with delivery deadlines. That means the rate of delayed deliveries was high at
45%. Since the raw data of the Company A do not contain productivity-related attributes, this paper
proposes an improvement plan that can increase the compliance rate by introducing higher-level
planned production and lower-level production deadlines. After pre-processing the raw data, we analyze
the rate of non-compliance and the number of days past the delivery deadline. Based on this big data
analysis, we propose alternatives for planned production, production deadlines, temporary order
production, and limits on order changes to solve the late-delivery problem. Such proposals can solve

complaints from customers by solving delayed delivery.
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<class 'pandas.core. frame DataFrame'>
IntG4Index: 305 entries, 27 to 369
Data columns (total 16 columns):

# Column  Nen-Null Count Dtype

0D T==w 305 non-nul | datet inefd[ns]
1 =S 305 non-null floatB4

2 ‘-‘H?H 305 non-nul | obJect

3 ERPE=ZT S 305 non-null ohject

4 =Y 305 non-nul | object

5 == 305 non-nul | float B4

6 g 305 non-null datetine64[ns]

7 1AED ZA 305 non-nul | abject

B IAIZ31 = 305 non-nul | float B4

9 ZAED ZA 18 non-null datet ineB4[ns]
10 2AE 3D =ZF 18 non-null float B4

11 3AE3D 2R 2 non-null datet ineB4[ns]
12 3AE3D =& 2 non-null floatB4

13 EH £2+ZF 305 non-nul | floatB4

14 ZE=28212F 305 non-null int64

15 20 305 non-nul | IntG4

dtypes: datetineG4[ns](4), floatG4(6), int64(2), chject(4)

nemory usage: 40,5+ KB

Fig. 1. The structure of data frame after preprocess
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Table 1. Company A's non-compliance rate

Mon| Jan. Feb. Mar. Apr. May Jun.
%) | 487 37.0 38.7 38.6 51.3 38.0
# 146 121 118 120 120 92

P 300 327 305 311 234 242

Jul. Aug. Sept. Oct. Nov. Dec. Avr.

35.6 51.9 43.3 56.3 44.8 55.0 45.0

72 123 93 103 117 171 116

202 237 215 183 261 311 261
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