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INTRODUCTION – SRD ?
What is ‘Standard Reference Data’?
The term ‘standard reference data(SRD)’ means “the measurement data
and information whose reliability and accuracy are evaluated and
verified by a recognized authority for wide use in technical problemsolving, industrial application, research and development” (Article III
Clause 3 ‘Framework Act on National Standards’)

Reference Data
• Data related to a property of a phenomenon, body or substance, or to a
system of components of known composition or structure, obtained from an
identified source, critically evaluated and verified for accuracy

Standard Reference Data
• Reference Data issued by a recognized authority
VIM (International vocabulary of metrology-Basic and General Concepts and
Associated Terms)
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Example of SRD

Aluminum Oxide의
Thermal conductivity
Standard Reference Data
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CLASS OF SRD

Increase of reliability

Uncertainty Evaluation
• Individual Data
• Data Group

comparability

Reproducibility
by third parties
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Key word : Traceability & Uncertainty
Traceability : Property of a measurement result where
by the result can be related to a reference through a
documented unbroken chain of calibrations, each
contributing to the measurement uncertainty
Uncertainty : Parameter that characterizes the
dispersion of the quantity value that are being
attributed to a measurand, based on the information
used.
VIM

Uncertainty must be evaluated by GUM(Guide to the
expression of Uncertainty in Measurement: ISO guide 98)
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Why SRD ?
Why SRD is necessary?
l Nemours scientific measurement results(data) are flooded from the paper,
data book, etc. as fast growing of internet.
l But the scientist and engineer are finding it harder to locate the specific
data they need when they need it.
l Furthermore, even when they find it they are face to choose most reliable
one out of them.
l and, unless they are a specialist in the field, they may find it impossible to
judge its reliability and accuracy.
lThis problem causes
the increased costs for research and development,
waste of technical manpower,
duplication of effort,< USA, 40% à Korea, waste 60 billion Won per year>
and delay in the industrial application of scientific and technological
advances
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Survey Economic Impact of SRD
Expected B/C Ratio (for DC Contribution Rate))
B/C Ratio
구분

Average
Infra
Industries
Strategic
Industries
Quality of
Life

DC 기여율
(1%)

DC 기여율
(2%)

Critical Point of B/C Ratio
B/C Ratio를 1로 만드는 DC기여율 임계점

DC 기여율
(4%)

구분

Critical Point of
the B/C Ratio

35.0

70.0

140.1

30.9

61.8

123.6

Average

0.0286%

21.6

43.2

86.4

Infra Industries

0.0324%

121.5

243.1

486.1
Strategic
Industries

0.0463%

Quality of Life

0.0082%

n The average B/C Ratio was estimated
35, which shows the SRD project was
expected to highly contribute to
Korean industries.

Critical Point of the B/C Ratio : 0.0286%
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Leverage Effect of SRD Project
Error

Leverage Effect

Process
Design

Manufacturing

nSRD is scientific and technological information which has a great deal
of Leverage Effect
nGenerally SRD is utilized at the initial stage of product manufacturing,
and contribute to critically reduce errors in product at the final stage.
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For industry
“Accurate and reliable measurement
data is a key to technology innovation.”

PERFORMANCE
INDEX

Maturity

Decline

BREAKTHROUGH
Growth

INNOVATION
Introduction

<TECHNOLOGY LIFE CYCLE>

TIME
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For scientist

The 4th Paradigm
Computational Science
(3rd Paradigm)
Theoretical Science
(2nd Paradigm)
Empirical sciencne
(1st Paradigm)

(Microsoft Research , 2009)

Data Intensive Science
(4th Paradigm)

“Data

alone cannot lead to dataintensive healthcare. A substantial
overhaul of methodology is required to
address the real complexity of health,
ultimately leading to dramatically
improved global public healthcare
standards.”
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For civilian
q ‘Know Your Number’ Campaign, USA
Ÿ As a result of the ‘Know Your Number’ campaign in 1990s for 10 years, the death rate by
heart disease and stroke sharply decreased
IMPACT ☞ 15% Decrease of cardiovascular
disease

Deaths in thousands
(deaths/100,000)

15%

Heart Disease and Stroke 2008
Update At-a-Glance statistics
(American Heart Association 2009)
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Legal Framework of SRD

‘FRAMEWORK ACT ON
NATIONAL STANDARDS’
(Enacted on Feb. 8, 1999)

‘ENFORCEMENT ORDINANCE of
the Framework Act on National
Standards’
(Valid from July 29, 1999)

‘GUIDELINES for the
Establishment and Distribution
of SRD’
(Announced on Jul 31, 2006)

Regulating the obligation of the government to
develop, critically evaluate, and systematically
distribute reference data into industries and
R&D communities. (Article 16.1)

Enabling the Korea Research Institute of
Standard and Science (KRISS) to perform
projects on standard reference data on
behalf of the Ministry of Knowledge Economy.
(Article 14. 2)

Stating the establishment of the National
Center for Standard Reference Data
(NCSRD) within the KRISS for the
implementation of the SRD projects.
(Article 3)
14

National SRD System
Ministry of Knowledge Economy

KRISS

Steering Committee

Technical Committees

Data Center
Data Center

Data Center
Data Center

Data Center
Data Center

Data Center

Data Center

Data Center

Collaborating Orgs

Collaborating Orgs

Collaborating Orgs
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[FUNCTIONS of the NCSRD]
■ Survey on the national demand of SRD
■ Establishment of strategic plans for the development of SRD program
based on the survey results
■ Fostering candidate data centers and their technical and managerial
capabilities
■ Supporting and operating the Steering Committee
■ Operation of sectoral technical committees
■ Registration and distribution of SRD
■ Establishment and maintenance of SRD DB
■ Collection and dissemination of scientific and technical date (reference
data)
■ International cooperation in the area of reference data
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[STEERING COMMITTEES (SC)]
■ Top decision-making body of the SRD program (consisting of 11
experts from university, research institutes and industries)
■ Monitoring of the overall SRD development and dissemination plan
■ Evaluation of the appropriateness of SRD class granted by each
technical committee (TC)
■ Approval of data evaluation criteria
■ Assessment of the technical and managerial capabilities of
candidate data centers
■ Recommendation of TC members
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[TECHNICAL COMMITTEES (TC)]
■ Serving as expert groups dealing with data-related matters
(consisting of 7 experts : university(2), research institutes(2) ,
industries(2) and uncertainty evaluator(1) )
■ Evaluating the reliability and accuracy of reference data
■ Developing data evaluation guidelines in each area
■ Participating in the work for the assessment of candidate data
centers’ technical and managerial capabilities
■ Advice to the NCSRD of technical matters of reference data
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- 8 fields, 23 TC, 161 experts
No.

field

1
2

Physics

3

Name of TC

No.

플라즈마 물성

14

심뇌혈관

흡음률

15

인체치수(헤드)

식각공정

16

field

Health &
medicine

Name of TC

인체치수(인지)

4

Bio

유전체 생명정보-단백질칩

17

순환계 혈역학

5

informatics

유전체 생명정보-SNP

18

한국인 뇌MR

6

machinery

중력가속도

19

핵연료재료

7

섬유고분자재료 역학물성

20

Energy &

원자력구조재료

8

금속소재역학특성

21

resource

신재생에너지(태양)

9

Materials

세라믹

10

열물성

11

고속물성

12

22
23

신재생에너지(풍력)

astronomy

천문역법

유기화합물 열역학물성
Chemistry

13

유변물성
19
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[DATA CENTER (DC)]
■ Formally designated by the Minister of Knowledge
Economy on the recommendation of the SC
■ Establishing strategic plans for the development of SRD
■ Operating expert committees
■ Developing detailed evaluation criteria & evaluating data
■ Distribution & upgrade of SRD
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[DATA CENTER DESIGNATION PROCEDURE]
Submission of Application Documents by Candidate DC

Review of the Application Documents by the NCSRD

No

On-site Assessment by an Expert Group Organized by the NCSRD

No

Submission of an Assessment Report by Expert Group to the NCSRD

Review and Approval by the Steering Committee
Drop

Official Designation by the MKE

By ‘GUIDELINES for the Establishment and Distribution of SRD’ by MKE
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1. Public Anouncement of Recruiting DC

(MKE Announcement 2008-102)

23
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2. Review of the Application Documents by the NCSRD

1. certificate of incorporation.
2. Details of Candidate DC
가. Name :
나. address
다. Main mission
3. Quality Manual & Procedures
4. Measuring equipment & procedures
5. Man power & Space
6. Environmental Condition
7. Database system
8. Developing Procedure of reference data
9. Detailed Evaluation Criteria

24
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3. On-site Assessment by an Expert Group Organized by the NCSRD

25
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Assessment lists for technical and managerial capabilities

■ DC should satisfy the
requirements of a quality
system according to the ISO
Guide 17025 (9001) or the
equivalent

■ DC should posses the
technical capability of
uncertainty evaluation and
measurement

26
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4. Review and Approval by the Steering Committee
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Designation is valid for 5 years

5. Official Designation by the MKE

28
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To keep designation, DC must receive Interim evaluation
for 3 times (1, 3, 5 y) in the same way as designation
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[LIST of the DC Designated (as of
No

Data Center

Feb. 6, 2012)]

Data Being Produced

Affiliated To

Physical properties of atom and molecular

NFRI

3

Physical Properties of
Plasma
Mechanical Properties of
Metallic Materials
Thermo-physical
Properties

4

Cardio-cerebral Vascular

5

Information of genomics

6

Bio-information of
Genomics
Thermodynamic Properties
of Organic Compound

7

Nuclear Material

Properties of nuclear materials for safety
analysis

8

Microstructure of Steel
Materials
Korean Body
Measurement

Microstructure properties

1
2

9
10

Circulatory Hemodynamics

Mechanical and physical properties of
metallic materials
Thermo-physical properties of
semiconductor devices
Physical properties of cardio-cerebral
vascular

KRISS

KRIBB

Properties of organic compound

Korean body size and sense measurement
Circulatory hemodynamic properties of
electrocardiogram, blood pressure and
photoplethysmogram

Korea Univ.
KAERI
RIST
KRISS
Seoul National
Univ. Hospital
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No

Data Center

Data Being Produced

Affiliated To

11

Astronomical Almanac

Korean astronomical almanac data

12
13

Physical and Chemical
Properties of Granites
Properties of Etching
Processes

Physical and chemical properties of
granites for structure design
Properties of etching processes for
semiconductor fabrication processes

14

Acceleration of Gravity

Acceleration due to gravity in Korea
Mechanical properties of polypropylene for
industrial application

Hanyang Univ.

Mechanical and physical properties of the
nuclear structural materials for nuclear
material research and engineering

KAERI

Properties of nonmetal industrial minerals

Kangwon Univ.
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Mechanical Properties of
Fiber and Polymer
Materials
Mechanical and Physical
Properties of the Nuclear
Structural Materials
Non-metal Industrial
Minerals
New & regeneration

19

High speed properties

Regional solar power, wind power etc.
Mechanical and physical properties of
metallic materials in high speed
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Korean brain MR image

Korean brain MR image

21

Variome

Korean variome
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Korean brain wave

Korean electroencephalogram

15
16
17

KASI
KeoChang
Granite Center
KRISS

KIER
KAIST
Dong Kook
Univ. Hospital
PGI
Seoul National
Univ.
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SRD – Evaluation Criteria
Stated in ‘GUIDELINES for the Establishment and Distribution of SRD’ by MKE

[Technical Evaluation Criteria]
Data
Reject

Description of measurand
No

Commercial Data

Yes
Measurement methods

No
Reference/Research Data

Yes
Accuracy

Traceability
No

Yes
Uncertainty

Reliability
Yes

Reproducibility

Reference/Research Data
No

Yes
Consistency

Qualified SRD
No

Yes
Review by experts

Validated SRD
No

Certified SRD
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SRD – Evaluation Criteria
Step 1. [Procedures to Develop Detailed Assessment Criteria]
1) Developing Evaluation Procedure
[Raw data evaluation]
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SRD – Evaluation Criteria
2) Developing Detiled Evaluation Criteria
(1) Clear description of measurand
- Measurand must be defined clearly
- Measurand must be appropriate with the purpose on development

Measurand

Definition

Normal Boiling Point

the temperature at which a liquid's vapor pres
sure equals one atmosphere

Normal Freezing Point

the temperature at which a substance freezes,
specifically at a pressure of 1 atmosphere
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An example for evaluation on clear description of measurand
Objective article : F.L. Nordstorm and A. C. Rasmuson, "Solubility and
Melting Properties of Salicylic Acid", J. Chem. Eng. Data, 51, 1668 1671 (2006).

item

subject

result

measurand

Solubility of Salicyclic Acid in Methanol,
Acetonitrile

(O)

condition

Tempearature: 10~50°C
Pressure: 1 atm

(O)

The source of
sample, purity,
treatment

Salicylic Acid, Sigma Aldrich, Purity >
99%
Methanol, HyperSolv, Purity >99.8%
Acetonitirile, LiChroSolv, Purity >99.8%
Water, Disitilled, Deionized and Filtered
at 0.2 mm

Source of
sample (O)
Purity (O)
Treatment (O)

36
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(2) Measurement method
The sufficient information of measurement method must be
given to a researcher who want to measure same one.
Followings might be given and validated;
- Description on measurement method and device
- Explanation & validation on applied theory
- Description for limitation of experiment
- Control of parameters which can effect to results
- Experimental device model and model year
- Detailed measurement procedure
- Preprocessing and post processing method
- Treatment method on data
- Measurement capability of each Lab., etc.,
37

An example for evaluation on measurement method
Article : F.L. Nordstorm and A. C. Rasmuson, "Solubility and Melting
Properties of Salicylic Acid", J. Chem. Eng. Data, 51, 1668 - 1671 (2006).
Saturated solutions were prepared in test tubes and in 250 mL bottles. Solubilities were measured at
temperatures ranging from (10 to 50) °C in 5 °C increments. The temperature was controlled by the
rmostat baths, and the true temperature was validated by a calibration mercury thermometer (Therm
o-Schneider, Wertheim, Germany, uncertainty of ( 0.01 °C). Syringes (10 mL) and needles were use
d to sample (3 to 6) mL of solution into preweighed glass vials. Syringes and needles were preheate
d when necessary to prevent nucleation inside the syringes during sampling. Filters (PTFE, 0.2 μm)
were utilized when the sedimentation rate was slow or when instant sampling was necessary. The fil
ters were also preheated to exceed the solution temperature. Suspensions of water and salicylic aci
d were always filtered (nitrocellulose, 0.2 μm). The mass of the saturated (filtered) clear solution w
as recorded. Drying of samples was conducted primarily in ventilated laboratory hoods at room temp
erature. The mass of the samples was recorded repeatedly throughout the drying process to establis
h the point at which no solvent remained. The samples were weighed a final time when all the solven
t was evaporated. Complete drying was determined as occurring when the mass of the sample remai
ned constant over time.
38
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(3) Traceability
property of a measurement result where by the result can be
related to a reference through a documented unbroken chain of
calibrations, each contributing to the measurement uncertainty

① requires an established calibration hierarchy
② requires an measurement procedure(document traceability)

[International vocabulary of metrology –
Basic and general concepts and associated
terms(VIM) 2008]
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(4)Uncertainty Evaluation
The major essential related to accuracy on data is
controlling element of uncertainty and inferring
uncertainty
Uncertainty?
non-negative parameter characterizing the dispersion
of the quantity values being attributed to a measurand,
based on the information used
[International vocabulary of metrology –
Basic and general concepts and associated
terms(VIM) 2008]
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(5) reproducibility condition of measurement
condition of measurement, out of a set of conditions that includes
different locations, operators, measuring systems, and replicate
measurements on the same or similar objects

-The different measuring systems may use different measurement
procedures
- A specification should give the conditions changed and unchanged, to
the extent practical

[International vocabulary of metrology –
Basic and general concepts and associated
terms(VIM) 2008]
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(6) Consistency
The data set is viewed through its relations to other data,
particularly through trends, correlations, and known material
property relations.

(7) Third party review using detailed evaluation criteria

42

An example for evaluation on consistency
Several alcohols having lager than 10 carbon numbers does not match
with relation equation(solid line). In this case, consistency of data
does not be satisfied.
700
650
600
550
500
450

Normal Boiling Point (K)

400
350
300
0

5

10

15

20

25

Carbon Number

The relation between carbon number and Normal Boiling Point on
primary alcohol
43
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SRD – Developing SRD
Step 3. [Procedures to Develop SRD]
Production and collection of scientific and technological data (by DC)

Processing and analysis of data, including editing and compilation (by DC)

Self-assessment by DC with experts

Evaluation by TC (organized by the NCSRD)
Review by the Steering Committee
Registration
44

SRD = evaluation by expert
Evaluated 5 times from different experts
article
Evaluation
article
Procedure
article
&Criteria

NCSRD

Data Center

Archive
Or
measure

SelfEvaluation
By DC’
expert

Evaluation
By
Expert
Committee

Evaluation
By
Technical
Committee

Notified
on Web
:Review
by third
experts

Reviewed
by
Steering
Committee
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e + Ar [20eV]

evaluation by expert

(①) 18.5 ± 8.2
: including #12

(②) 19.5 ± 2.8
: excluding #12
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CONCLUSIN
Supply it in a timely!

48

CONCLUSION
Supply accurate and reliable one!

Can you defend your data in court?
By Dr. Choi
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CONCLUSION
■ DATA Quality and Accessibility
are critical for users, especially in the design of new products and process.
That’s why the Korea launched the national SRD program.

■ Still there are many things to be done. For example,
p finding and fostering Evaluators worldwide
p extending distribution channels and methods

■ SUGGESTION
p Development of an international guidelines of quality system for dataproducing organizations
p International cooperation for the standardization on data evaluation
methods
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Thank you for
your attention!
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