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Disclaimer

No approval or endorsement of any commercial product by NIST Is
Intended or implied. Certain commercial equipment, instruments or
materials are identified in this report to facilitate better understanding.
Such identification does not imply recommendations or endorsement
by NIST nor does it imply the materials or equipment identified are
necessarily the best available for the purpose.
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Why visualization for manufacturing?
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Data and Information Visualization and Exploration

(DIVE) Lab
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Goals of the project

» Understand the requirements to integrate
a visual exploration tool with a traditional
machine shop database

 Enumerate capabilities and changes of
such a task

 Demonstrate value for the NIST shops
through a reference implementation

Access Database

Retrieve Data by
SQL Scripts
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Read Into Keshif <= Format Data
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Integrate
into Browser

Analyze
Data
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Keshif:

A web-
based tool
for the
visual
exploration
of tabular
data
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Challenges — mostly about the data

* Due to varying degrees of quality, the extracted data must be

cleaned and consistently formatted.
— Slang, jargon, and unexplained abbreviations present in the database pose a
significant challenge.

— 19,915 entries in the JobMaterials table:

« 2338 entries described shipping activates with over 20 different terms for describing the
same activity, many of which were simple typos.

I select * from ShopSys.dbo.JobMaterials order by partnd

[ Reslts | Gl Massages

Orderlio JobMNo PanNo Deescaption StepMo  ManPat  Binlocl QtyPosted1 Bnloc2 OtyPosted? Binlocd QtyPostedd Binlocd ORyPestedd Binlocd  GtyPostedS PostedFromSock Dat =

L. 1515574 154557408 SHIPFING ORDER Send parts to Oriey - Lake 0 N NULL  NULL NULL  NULL NULL  NULL NULL  NULL NULL  NULL N b3
1 15-R5V-5598 15-R5V-595-08 SHIPPING ORDER Retum Resin Tanks for Refil o M 1 MNULL NULL HULL NULL MULL MULL NULL N 2
{1 15-R5V-533 15-R5V-593-08 SHIPPING ORDER Send Crrcut Boards to DynaPath for Repar o M NUILL MNULL NULL HULL NULL NULL MULL HULL HULL NULL M 20
1. 15RSVSS3  1SRSVS3308  SHIPPING ORDER Return Rlasin Tanks for Refil 0 N NULL  NULL NULL  NULL NULL  NULL NULL  NULL NULL  NULL N 2
1 15NEBI201EA  15MNE332016A-20 SHIFPING ORDER Ship matesial to Cabot Microelectronics - Addision, IL o M NULL MNULL HULL HNULL NULL NULL MULL HNULL NULL NULL N 20
L 150 1751 SHIPPING ORDER Send parts to Ronal Tool Company - Raines o M 1 NULL NULL NULL NULL MNULL HULL HULL NULL N 20
1 1745-974 1745-374-08 SHIPPING ORDER Retum Board to VIC for Repar - Ronkonkoma, N o M 1 NULL NULL NULL NULL NULL HULL HULL NULL N 20
1. 16N6BB4462A  16NBSE446IA0Z  SHIPPING ORDER Ship completed parts ta Kis Bedness - Boulder, CO 0 N 1 NULL  NULL NULL (kL") .. . N N 0
1. 1BNB4TWIOZ TENBETWI24A SHIPPING ORDER Ship completed parts to Tom Bruno - Boulder, CO 0] M 1 NULL NULL NULL 3 NULL N A
1 16-45-974 1645-574-10 SHIPPING ORDER Sending pants to Gathemburg from Bouldar o M NULL NULL NULL NULL NULL i NULL N 20
1. 16iS874 164587410 SHIPFINGORDER Shipping HAAS VB from Bouider to Gathersburg 0 N NULL  NULL NULL MU NULL H I|.I L | . L N 2
L 16455974 SHIPPING ORDER Shipping misc from Boulder to G g (st in com.. 1} M NULL NULL NULL NULL NULL — L NULL N o0
1 16-15-974 - SHIPPING ORDER Shippang Misc. tems from Boulder to Gathersburg Shop o M NURLL NULL MNULL HULL HULL s NULL N 0
1 16-45-974 16-5-974-08 SHIFPING ORDER Shipping HAAS VFE from Boulder to Gathersburg 0 N NULL NULL NULL NULL NULL ll. I I I I B E NULL N a
1 14NG2451608  14NG3451604:30  SHIFPING ORDER Send payment to UNCC - McGlaufin o N 1 HULL NULL NULL NULL MNULL HULL HULL NULL N 20
1 13NGB550648  13ME350D64A-17  SHIPPING ORDER Send maternal o Grover Gundiling for Lake o M 1 NULL HULL NULL NULL NULL MULL HULL NULL MN 0
1. NYSED2017T NYSED2017T-. SHIPPING ORDER Ship Encasement Platfom 1o Barbars Liley @ NYSED - Abary. NY 0 N 1 NULL  NULL NULL  NULL NULL  NULL NULL  NULL N a0
1 NYSED-2NTT  NYSED-2017T-.. SHIPPING ORDER Ship Glass to M. Culver @ NYSED - Abary, NY o M NULL MULL NULL HULL NULL NULL MNULL HULL HULL NULL N 20
L. 12688 1266 SHIPPING-1 shipping o M 1 HULL NULL NULL NULL MNULL MULL HULL NULL N 20
1 2025 2025 SHIPPING2 shipping o M 1 NULL HNULL NULL NULL NULL MULL HULL NULL N Fai
1. 2025 20250 SHIPPINGZ Shipping o M 1 NULL NULL NULL NULL NULL NULL NULL NULL N Hr
1. 2378 237em SHIFPINGS shipping chargas 1] M 1 NULL NULL NULL NULL NULL HULL HULL NULL N i
1. 2367 2367 SHIPPING4 shipping changes 1] M 1 MNULL NULL NULL NULL NULL MHULL HULL NULL N

1 2088 2088 SHIPPINGMC shippngmemasier 0 N 1 NULL NULL NULL NULL NULL HULL HULL NULL N

K, 1515974 1545-974-09 SHOP SHIP o M 1 MNULL NULL NULL NULL MULL MULL HULL NULL N

i




Future directions and opportunities

(1) Developing front-end tools that deal with ambiguous natural user
Input to the database

(2) Formalizing key performance indicators (KPIs) and metrics along
with the data

(3) Improving data wrangling and querying without affecting the job
shop database




Dive Lab to collaborate with other NIST Programs

Cyber Phys:cal Systems Testbed

Robotics Testbed

Virtual Factory Testbed

gy -

Fire Research

Dive Lab
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