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Manufacturing Solutions Assisting Quality and Safety

Collaborative Design Solutions Helping
Manufacturers Thrive in the New Normal

Manufacturers looking to stay competitive need to create products with characteristics
that address market needs, while responding rapidly to changes in these needs as they
supply the products to market. Product design workplaces are responding by collabo-
rating on design work through collaborative work with suppliers and between overseas
and domestic sites. By using this collaborative approach, the workplaces are working
on making products more competitive by giving design work shorter lead times, higher
efficiency, and higher quality. Design work also needs to be done remotely to prevent
the spread of COVID-19 and prepare for the era of the “new normal” once COVID-19 is
under control. The Hitachi Digital Supply Chain/Design service has been developed and
provided by Hitachi to help promote collaborative design and remote work. This article
looks at how this service will be used to assist design work in the future.
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1. Introduction

The rise of COVID-19 has created some unprecedented
challenges for the manufacturing sector. Supply chains have
been disrupted, employees have been restricted from going
to work, bringing manufacturing to a standstill, and steps
have been needed to ensure employee safety. These condi-
tions have created a growing paradigm shift as manufactur-
ers prepare for the coming era of the “new normal” once
the pandemic is under control. This paradigm shift calls for
work style reforms along with a digital transformation to
help make the reforms possible.

Even design work needs to be done remotely to
avoid the “three C’s” (closed spaces, crowded places, and
close-contact settings). However, work environment and
equipment restrictions can sometimes make onsite work
mandatory, while working remotely can lead to declining
work efficiency that delays development schedules. Another
challenge with remote work is the need to deal with the

information leakage risk that arises as work terminals or
operation data are removed from the office.

Hitachi Digital Supply Chain/Design (DSC/DS) is a
solution developed and provided by Hitachi that enables
design work to be done collaboratively by multiple sites®@.
It is designed to help make smoothly orchestrated design
work possible in the era of the new normal.

This article describes DSC/DS-based collaborative
design solutions designed to help overcome the challenges
described above and allow manufacturers to thrive in the

era of the new normal.

2. Design Work Issues for
the New Normal

Design work calls for decisions on product structure and
form that incorporate various considerations such as design,
function, quality, price, and regulations. The processes used
are wide-ranging and complex as a result. Individual design
processes can require extensive experience and knowledge,
leading to horizontal specialization across different sites



or departments. For example, structural designers use
computer-aided design (CAD) systems to do design and
drawing work on computers. They construct virtual mod-
els (CAD models) in three-dimensional (3D) space while
referring to design rule documentation, and create designs
while using evaluation tools to assess properties such as
strength and ease of assembly. Designers do design work
while referring to CAD models, design sheets, defect infor-
mation, and other data stored for existing products designed
in the past.

When facilitating collaborative design in the era of the
new normal, the design work characteristics described
above will create the following challenges for providing I'T
infrastructure and reviewing work procedures.

(1) Providing a work-anywhere design environment

Designers handle massive amounts of highly confidential
design information such as CAD models. So, environments
designed to facilitate remote work need to enable home use
of CAD and design tools, while providing ease of operation
and response times adequate for work use. They also need to
handle the risk of information leakage or removal.

(2) Systematizing work processes and making work progress
transparent

Design work is organized through horizontal specializa-
tion at each site or department. When work is done remotely,
it is important to ensure that the progress of operations
done by multiple sites or departments is transparent, and

Figure 1 — Design Work Solutions for the New Normal

to enable smooth transfers of design-related information.
(3) Passing along design skills, making use of design expertise
Design work calls for the advanced design skills needed
to accommodate restrictions and limiting factors such as
shape, material, and machining conditions. Experienced
designers have traditionally passed their skills along to young
designers by providing in-person guidance and precautions
at the design workplace. The era of the new normal will need
systems or mechanisms to enable these skills to be smoothly
acquired and passed along from remote environments.

3. Collaborative Design Environment
Adapted to the New Normal

Hitachi is addressing the three issues above by providing a
collaborative design environment that integrates the solu-
tions comprising DSC/DS. The first challenge (providing
a work-anywhere design environment) could be overcome
by providing high-performance remote workstations. The
second challenge (systematizing work processes and making
work progress transparent) could be overcome by provid-
ing an environment that enables different organizations
to share work processes and expertise. The third challenge
(passing along design skills, making use of design expertise)
could be overcome by providing an environment for mak-
ing use of design experience and knowledge (see Figure 1).
The features of each of these solutions are described below.

By providing standard work processes and using an integrated design platform, Hitachi has created solutions that will enable collaborative design work

in the era of the new normal.
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Figure 2 —High-performance Remote
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(1) High-performance remote workstations

'This solution consists of high-performance remote work-
stations used for cloud-based integrated management of the
design environment and design data. The workstations can
be used from designer operation terminals over a network
(see Figure 2). The virtual desktop infrastructure (DS-VDI)
service developed and provided by Hitachi lets designers
store data and use CAD or other design applications on
network-based virtual terminals with specifications that
the designer can flexibly modify. No special terminals are
needed. The service enables design work to be done in any
physical location, whether in the office, on the road, or at
home. It also minimizes the risk of leaked information
since doing all the work on the cloud eliminates the need

to remove data or transfer it between designers and clients.
These features enable remote work with no loss of quality.
(2) Environment enabling different organizations to share
work processes and expertise

'This solution is an environment that lets different orga-
nizations share work processes and expertise using stan-
dardized processes and a unified system environment (see
Figure 3). Hitachi provides process management system
(DS-PMS) to let different sites or departments share stan-
dard work processes written in the work breakdown struc-
ture (WBS) format. Sharing standard processes eliminates
work omissions. Progress and work product documentation
can also be registered to make it easy to monitor progress
and share information about the tasks comprising these

Figure 3—Environment Enabling Different Organizations to Share Work Processes and Expertise
This environment improves work efficiency and quality by systematizing work processes and providing unified management of design information tied

to work processes.
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processes. DS-PMS also has a notification function used
when a task is finished. It notifies other designers who refer
to the work product of that task when working, enabling
different sites or departments to work together smoothly.
For each task, there is a unified way to look up instructions,
past work products, reference information, and expertise
provided by experienced designers. This feature reduces the
time and effort needed to search for required information,
so it should help improve design quality by letting designers
focus on design work.
(3) Environment for making use of design experience and
knowledge

'This solution is an environment for passing skills on to
designers by using I'T systems that use design information
conveying experience and knowledge acquired in the past.

'The next section presents specific examples of how these
solutions are used.

3.1
Defining Design Rules to Prevent Omitted
Requirements

Once acquired, design requirements are defined and handled
as design rules as a way to prevent requirements being omit-
ted from designs (see Figure 4). Inexperienced designers
find it difficult to keep track of every design rule in the
wide array of rules spanning areas such as manufacturing,
maintenance, safety, and regulations. Hitachi has addressed
this issue by providing the design rule check support system
(DS-DRS), a system that enables the design requirements
of three-dimensional computer-aided design (3D-CAD)
models to be defined and checked as design rules. This
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feature improves the quality of created CAD models and
boosts check process efficiency. Designers are also shown
information substantiating the design requirements as a way
to give them a better understanding of these requirements
that they can assimilate as personal knowledge. DS-DRS
has reduced the design lead time of Hitachi Group products
by about 30% by automating check processes and reducing
the number of reworked processes.

Advances in manufacturing equipment or technology
can cause changes in design requirements. This issue can
be addressed by enabling new rules to be accommodated by
updating the rules for each condition as each change occurs,
and making ongoing touch-ups. The bottom of Figure 4
illustrates how design requirements are defined as design
rules. The design in this example requires a certain mini-
mum hole pitch determined by the machining equipment
and product strength specifications. DS-DRS has libraries
of standard functions that include a shape recognition func-
tion group that finds shapes to be checked in CAD models,
and a geometric feature value calculation function group
used to measure dimensions. The required functions can
be brought together from these standard function libraries
and defined as design rules, letting the system measure hole
pitches and identify any locations of less than the specified
value. This feature can be used to automate complex checks
that were previously done manually, as well as to flexibly
handle a wide range of design rules created from company-
specific expertise. It can also turn rule check information
into explicit knowledge, making it easy to acquire and pass
on past design requirements or the knowledge and experi-

ence of skilled designers.

Figure 4 —Checking Design
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3.2
Improving Quality and Efficiency by Graphically
Representing Design Information

Digital design information is acquired, systematized, and
graphically represented as a way to improve design work
quality and efficiency. New product design and design
reviews are studied using past design examples. Designers
look up past design information by running simple searches
by keyword. However, searches alone can sometimes result
in omissions when the search results lack review findings
or necessary information. Hitachi has addressed this prob-
lem by providing a function enabling exhaustive tracing
of acquired information. The function uses artificial intel-
ligence (AI) to analyze and systematize massive quanti-
ties of digital design information that is then graphically
represented in the form of a findings map (see Figure 5).
It makes searches for information more accurate, allows
information to be used by different development projects
or design departments, and enables the use of past examples
in the findings of experienced designers.

4. Conclusions

This article has shown how Hitachi’s DSC/DS collabora-
tive design solution is an effective way to solve the issues
facing design work amid the need to prevent the spread of
COVID-19 and to prepare for the era of the new normal
once the pandemic is under control. Design work in the new
normal era will likely need I'T-based reforms for improving
the previous standards of work efficiency and design qual-
ity, rather than just ways of designing efficiently by the old
methods. Hitachi aims to bring value to the manufacturing
industry by augmenting DSC/DS with a lineup of solutions

that enable more advanced design work.

References

1)  C.Kongo et al,, “Hitachi Digital Supply Chain/Design for
Achieving Globally Collaborative Design,” Hitachi Review, 67,
pp. 187-191 (Feb. 2018).

2)  Hitachi, Ltd., “Hitachi Cloud-based Design Support Service:
Hitachi Digital Supply Chain/Design” in Japanese, https://
www.hitachi.co.jp/products/it/industry/solution/dsc/
dsc_ds.html

3)  M.Onodera et al., “Development of Insight CAD System that
Automatically Verifies Various Design Rules on 3D CAD,”
Design & Systems Conference, 2019, Vol. 29, p. 2305 (Sep.
2019) in Japanese.

Authors

Keiji Matsumoto

Digital Solution Business Promotion Department,
Digital Solution Business Development Division,
Enterprise Solutions Division, Industry & Distribution
Business Unit, Hitachi, Ltd. Current work and
research: Business promotion of cloud solutions for
design work.

Yoshinori Tanaka

Digital Solution Business Promotion Department,
Digital Solution Business Development Division,
Enterprise Solutions Division, Industry & Distribution
Business Unit, Hitachi, Ltd. Current work and
research: Business promotion of cloud solutions for
design work.

Masaki Shintani

Digital Solution Business Promotion Department,
Digital Solution Business Development Division,
Enterprise Solutions Division, Industry & Distribution
Business Unit, Hitachi, Ltd. Current work and
research: Business promotion of cloud solutions for
design work.

Hiroki Kawamoto

Digital Solution Business Promotion Department,
Digital Solution Business Development Division,
Enterprise Solutions Division, Industry & Distribution
Business Unit, Hitachi, Ltd. Current work and

[
. research: Business promotion of cloud solutions for
@ design work.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [144 144]
  /PageSize [612.000 792.000]
>> setpagedevice


