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Legacy Migration of Mission-critical Systems of 
Headquarters
ICHIKAWA Kimiyoshi*1  TAGAMI Takahiro*2

Abstract:
  In terms of host computer, it is said that there is a 
risk that sustainable operation and maintenance will not 
be possible in the future because of successive withdrawal 
of host computer makers and decreasing trend of host 
computer engineers. In addition, host computer has low 
affinity with advanced ICT technology. JFE Steel 
decided to migrate all the systems of headquarters from 
host computer environment to open environment and 
accomplished the project in 2021. Also, it means that 
digital transformation infrastructure in JFE Steel has 
been completed.

1.	‌� Introduction

  The first precondition for overcoming the “2025 
digital cliff,” which has been a subject of  warnings by 
Japan’s Ministry of  Economy, Trade and Industry 
(METI), is evolution of  legacy systems to an open 
architecture. Because mission-critical headquarters sys-
tems are high availability systems with more than 
10 000 system users, and requests for system improve-
ment are received on a daily basis, projects to migrate 
legacy systems to an open environment must be com-
pleted in a short time to reduce the duration of  the 
freeze for system improvement. The following intro-
duces the innovations adopted in the legacy migration 
project at JFE Steel.

2.	‌� Background of Development

  The aims of this project were two-fold: To avoid risk 
and to enhance corporate value by completing infra-
structure development to accelerate digital transforma-

engineers, as the host system programming languages 
COBOL and JCL (JOB Control Language) are no lon-
ger offered as part of  IT technology training.

2.2	‌� Continuation of Structural Reform of IT 
Infrastructure as the Basis for Accelerating 
DX

  Promotion of  DX will play a role in the future 
growth of companies. However, because advanced ICT 
technologies are all based on open system technology, 
direct application to systems and databases running on 
host computers will be difficult. This means that struc-
tural reform of the IT infrastructure, that is, migration 
of  legacy systems to an open environment, will be 
essential for efficient promotion of DX.

3.	‌� Overview and Features of Mission-critical 
Headquarters Systems

3.1	‌� Overview of Mission-critical Headquarters 
Systems

  The scale of  the migration target system assets in 
this project is shown in Table 1.
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  Mission-critical headquarters systems consist of  
business management systems such as accounting, 
human resources and purchasing, and the sales, pro-
duction and logistics systems used in those business 
activities.
  In particular, the sales, production and logistics sys-
tems are high-load systems with a large volume of 
data.

3.2	‌� Features of Sales, Production and Logistics 
Systems

  The features of  the sales, production and logistics 
systems are as follows.
(1) �One feature of  systems in the steel industry is the 

extremely large number of  items and volume of 
data possessed by the systems. In the steel industry, 
products are frequently produced to meet the spe-
cific requirements of customers. Therefore, in addi-
tion to general contractual items, manufacturing 
instructions in which different requirement specifi-
cation items are set for each type of  product are 
sent to the steel works. Further, after product 
assortment, data for each actual product are stored 
for convenience in handling of  individual product 
units.

(2) �Systems conform to the business model of  each 
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  Incorrect conversion may cause garbled screens or 
forms.
  (2) Change of sort order
  The sort order is different in EBCDIC and S-JIS. 
This means the size relationship of the character values 
also differs. When the output result of  a previous JOB 
is used as the input for a following JOB, this can cause 
an error in which the output result of  the following 
JOB is different from the current condition.
  (3) Existence of double-byte character control
  Although EBCDIC has a control code which shows 
the starting point and end point of double-byte charac-
ters before and after Japanese characters (Kanji) and 
other double-byte characters, this control code does 
not exist in S-JIS.
  Therefore, when EBCDIC is converted to S-JIS, the 
lack of  control code elements before and after dou-
ble-byte characters may cause misalignment of  the 
print position when printing forms, etc.
  Since it is necessary to guarantee the current record 
length in order to prevent this, a common part which 
adds half-size (single-byte) spaces for 2 bytes after form 
data was developed in this project.

4.2	‌� Migration Work Process by Rewriting

  Figure 1 shows process of  legacy migration by 
rewriting. The content of each step is as follows.
   Analysis of migration targets
  An inventory of system assets is conducted, the sys
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lished test plan is as shown below.
(1) �Testing of  all system functions would invite an 

excessively long work period, and was substantially 
impossible in light of  the features of  the mis-
sion-critical headquarters systems.

(2) �Every effort should be made to eliminate duplica-
tion of the test. Important functions from the view-
point of their effects on business should be selected, 
and those functions should be tested carefully.

(3) �Because latent defects which are not included in 
important functions are minor in terms of  their 
effects on business, they should be responded sepa-
rately by prompt action when discovered after the 
start of  production.

  Figure 3 shows the concept of  the efficient testing 
method.
(1) �All comparison of current-new tests per a JOB are 

executed. For JOBs in which mismatch phenomena 
such as differences in the sort order due to character 
code conversion, etc. were discovered in this process, 
JOB network consistency tests are performed as 
“Conditional matches” (matches with conditions 
attached), and pass/fail is judged based on the 
results. This test also serves as an acceptance test.

(2) �After all comparison of current-new tests per a JOB 
pass, a test is conducted to determine whether exe-
cution incompatibility occurs when the entire sys-
tem is started.

(3) �For important functions, accuracy verification of 
the output results is conducted using a large 
amount of data in order to improve system quality.

(4) �For non-important functions, only normal opera-
tion is verified (normal operation test).

(5) �
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tem development by this innovative patterning tech-
nique.

5.4	‌� Innovation in Production Migration of 
Databases

  The greatest challenge in production migration was 
how to complete the production migration work in a 
short time while maintaining consistency between data-
bases (DBs) when migrating more than 15 000 DBs.
  Production migration of  the DBs by the conven-
tional method would require nearly 1 week, and a com-
plete downtime of migration target system is necessary 
during that period. However, due to the features of the 
mission-critical headquarters systems, a full 1-week 


