c‘..’—v
‘: 3 !

National Physical Laboratory

9. Discussion on the Sl in the digital world
Richard Brown

Head of Metrology
NPL



Sl in the digital world

National Physical Laboratory

it Sn sl & Batesleres 35 ( 213] 520535

Contents lists svallanis at So ema Sclencalinect

Computer Standards & Interfaces

= The Slis a result of cultural, political an

Quantities, units and computing | e

historical compromises s

ALY e i Mo peaten v T gy, Prévaate Bt 13 vt Sk, A7 30688, At

rwww slsaviar. comfio catafosi

ARTICLE INFO ABETRACT

Al oy Quandites and units ane concepis ceniral i our mesunement and manipolaion of e physicl workd, Dot
Rexceived o Ay 2D e T e St eom i indforma son system 5 i Saredy codified and ofen ignorad. The Ll of Somalizason of

. [}
- Recesved vl Ben 26 Novenbe: 202 me frolbgical conce pis, opera Sons, sym s and characes has resulted i multiple mimvention {ermere dan-
Ml‘-:‘{a “ﬁ'_‘;‘:\':“‘ 208 Feroardy, oomission jof these eniisie s in Indomma 505 systams. Athe st i e e s ambiTuity and inoorvenie noe
Aovisl i 18 Ry 200 & wars, the poengal foran engineering i sier The compuier nepresenaiion of guantites and 51 unis is

reviewed @ these four beveds Three mplemenmsons (Lrguges, cioulinrs and sesor a9 manskr)
SUPERCT T T O TR LT A ST ATl SO S e e 3073 hoeranchy of mes ralogecal-amior I s s an-
dands ane grven

able to interpret context A d—

Chisarti

Mcpwor
Pupical quatity
Uz

Conten

= The corollary is that the Sl is not FEESsni

Syminole wprassnation — formaed e

systematic, unambiguous or rigorous b e

44 Quanmtyrames and symimks.
5 Symbolc mpresenadon —phinex . . .
SN Umarexpressions . . o .. . . .
53 Quanmiy exprescans
Operasonal mprasnEnon |
61 Uniis and dimensions
62 QUENETY SIS

= These qualities are needed by computer EEEC

Fracsce case 2 compaitasonal appbcasons
1. Suppost for 5 unit and prefix spmibols
92  Suppost for U EXpresIOOS .

science for easy parsing and interpretation CoTTTm

Al vt i BPM, b8 sl B e W e Mo i, (P, bl (il (o WSARS sl Mo snies (5 P, Gl Cnidiesionce o Wehts sl
Mok G LN, Gk B i i ot ity i e s st 5 5, Dnomte o E it il Bt s B 150, Bt vt ) et S e s
S, bl of Qe & S, A aditon of She S Brochuse; VM, I ol vy of secaeset, Id altios
il ok v, o e .

o

oo

ERRERRENENHAHOHOHOHEEEEE

W54 -

i e © 003 Beier BV, AN £t & S vl
e — ;

U i XV 0 1Y




Issues of semantics: R0 gzt

* Description of quantities of objects, ‘é i | Legend
. . @ . i 1 entit
formalisation of metrology concepts 2 ST T T PR = i
{dimensions) e ‘consists of’
i == ‘is a basis of’
- : R _
Issues Of deflnltlon: % System of units —--}::.Dperatinnson units‘jl
* Relationship between base units and 5 !

base quantities, inconsistent rules | v |
and concepts, dimension and unit 1 Quantity expression l l

—— Numeric expression Product symbol —  Unit expression ‘

Symbolic

Issues of utility:
* ambiguous notation, angle problem, \/ v e v

Mumeric characters Product character Unit characters

concept of dimension, rules of use

Character

‘9 Operator characters P Operator characters

Issues of usability:
* non-systematic, inconsistent or
Inconvenient notation
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Hierarchy of standards for metrology entities

Characters for units,
prefixes, operators

Rules for unit and
guantity expressions
and precedence

1ISQ and operations on
units and quantities
Metrology

concepts

S| Brochure

ISO, I[UPAP,

IUPAC
Topic-specific
ontologies



Fit for purpose?

The Sl is currently a stable, well known and well
used system

Balance between stability and utility to be struck

Big changes to the Sl to accommodate digitation
would not be accepted

Resolved by externally agreed convention(s) and
local implementation

For instance software can use complete equations
and other local solutions

Work with user communities to establish unit
ontologies & agreed, clear implementations
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Relevant NPL activities: near term NPLE

National Physical Laboratory

= WP leaders in EMPIR SmartCom project S m axrtcoxm

= WP leader on Quality Management Framework for Software
and Data in MATHMET JNP

= Task leaders in EURAMET TC-IM projects
» 1448: Digital calibration certificates

» 1449: Research data management and the European
Open Science Cloud

» Characterisation of the uncertainty contribution arising o\
from numerical computation ‘ m @

o

= Uncertainty quantification for new measurement modalities

: Interdisciplinary
> Imagmg Metrology

» Sensor networks



Relevant NPL activities: medium term NPLE

National Physical Laboratory

= Reduction in confusion through replacement of ad hoc units and other
references by machine-readable knowledge representation:

» Dynamic, digital traceability chains

» Characterisation of material properties

» Chemical engineering, pharmaceutical manufacture

» Imaging data and meta-data in life sciences and health



