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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Graphs (diagrams consisting of nodes and links) have been used for decades to represent and visualize
both documents (instance data) and data schemas. This document concerns graph-based representation

(not visualization) of documents (not data schemas).

Graph-based representation and visualization of documents are addressed by concept maps,[22] mind
maps, argument maps, and so on. Theoretical linguistics and artificial intelligence have also used

graph-based content visualization associated with semantic network, mental space,[10]
representation structure,[13] and so forth.

discourse

Graph-based visualization of data schemas (or ontologies, terminologies, metamodels,cetc.
usupl practice. Ontologies are often visualized as graphs in which nodes are classes (and.dat3
linKs are properties (relations). ISO 24156-1 specifies a UML-based visualization oficofncept|
r metamodels are usually represented as similar diagrams, too.

document gives a data schema of graph documents to facilitate composition and compre
making logical document structure explicit. It neither covers visualizations/er manipulation

is a more
types) and
modelling.

hension by
s of graphs

nor|does it define annotations to existing documents, but rather it addxesses graphical/diagrammatic

representation of documents for the sake of semantic authoring: i.é.,for people to directl
manipulate syntactic/semantic structures on computer displaysyor their future altern:
lingarity of traditional text documents is due to the linearity of Speech languages, which con
intgraction between people and documents, making it hard-£oey people to read and write. 0
graphical/diagrammatic documents with more explicit structures than in text in order to ma
for people to read and write. Documents based on DSA;together with some user interface
appfropriate visualizations and easy operations, can emthance collaborations among people ar
le and machines.

DSA mainly deals with syntactic or documentistructures. It addresses some fragmentar
structures as well, but more systematic, semantics (formal mapping between docu
thelr meanings or logical forms) can be provided by another specification so that mach
‘unglerstand’ DSA-based documents .and thereby better assist information sharing and
building among people.

Figlire 1 shows a workflow involving DSA and other types of documents. The DSA-based
in the upper half can be automatically converted (while preserving propositional content) t
mac¢hine-understandable _doéuments based on appropriate standards on semantic repre

for legacy procedures (such as patent applications) and oral presentations.
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DSA-based diagrammatic documents for people to read & write

total gastorectomy specimen
o  slender pigment core and :
writing tool & - : o usually graphite and
;%f:g““d itto facilitate | | 1 yreaded and baked stotal gastorectomy specimen
description # lesser curvature 16 cm, greater curvature 23 cm
description # oral circumference 3 cm, anal circumference 4,5cm
usually made # 6.5 x 5 cm type 2 tumor on upper posterior wall
e Ofwol(;)ld blflt +brown-tone surface
g ... possibly of +3 x 2 cm ulcer
description

i PHoMused paper etc. +11 cm from anal margin

5 connectends function El::)sceilmamly *2 cm from or'al margin

5 of pencil and D oS +serosal side is hard

° g erasor 8 “no exposure
_é" description = description _matione «cut surface
, B material ~ white solid it anal margin
g ;;Cr‘ist‘gfha"e straight Hexagonal Nnaterial - scarce bleeding and necrosis i
5 § circumference will - 4+ 3 mm pedunculated polyp on low greater curvature $ noexposure
- circumference of o vl B
t i *
plane orthogonal to g ?ggl‘/::ﬁgg#%e " material 6 cm from anal margin svhiesoid
core. Tatural gum
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traditional documents . b@
automatic machine-understandable

for
& s

egacy procedures

Vv

O
%

documents with explicit
semantic structures based on
NAF, SRDF, and other relevant

eech presentations generation

DSA is a minimal metamodel for ISO TS 24617-5 (SemAF-DS

Amd.1 (MH

in Figure ]
ISO 24617
[14][15][16][1]

(SemAF) while also incorporating insights\from other relevant literature[/[1[2][10][11][12]{13]
V][18].
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Figure 1 — Document workflow invg{gng DSA
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Language resource management — Comprehensive
Annotation Framework (ComAF) —

Part 3:
Diagrammatic semantic authoring (DSA)

h schemas)
at making
ed flexible
n). In this

dresses:

1 (Scope

This document specifies how to represent (not visualize) documents (instance dataynot dat
as graphs. It does not specify how to visualize or operate on document datd;)but it aims
documents easier for people to compose and comprehend by allowing for various graph-bag
usef interfaces, possibly incorporating document-visualization practices |(see Introductic
conpection, this document does not specify annotations to existing-do¢uments either, byit rather it
spefifies a schema of documents with explicit logical structures.

2 |Normative references

There are no normative references in this document.

3 |Terms and definitions

For|the purposes of this document, the followingterms and definitions apply.

[SOland [EC maintain terminological databases for use in standardization at the following adg
— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available.athttp://www.electropedia.org/

31

hypernode

node which is a graph segment

3.2

segment

refdrenceable'part of a DSA-based document, which is either a graph segment or a data seg

imalge, audio; video, etc.)

3.3

ment (text,

ser

e =l -
dlltiC dutiiur g

composition of documents while making their logical structures explicit

4

Specification

Figure 2 illustrates DSA, which is a metamodel (ontology) of graph documents. Each markable
(referenceable) part of a DSA-based document is called a segment. Each DSA-based document itself is a
segment, too.

© IS0 2021 - All rights reserved
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1

A graph se

A node in ¢
hypernode
in concept
which are |

A data seg
text/audio
which can

DSA is ex4

involving hypernodes, but does not/Specify how to visualize or operate on them. The diagramm

visualizati
sorts of diz
to meet thg

1 1..*
nofle text, image, audio, video, etc.
subClassOf
source
graph . data
segment 0... segment
destination constituent
link
constituent

1..%

relation 0..*

Figure 2 — DSA metamodel (ontology)

graph segment can be another graph segment. A pode which is a graph segment is call
So a graph segment can embed other graph segrents as hypernodes, which are rarely
maps. Arbitrarily large DSA-based documentsican hence be made of small graph segm
hypernodes of each other.

ment can embed smaller data segmentS-as constituents. For instance, a discourse can |
video segment embedding sentence  utterances as smaller text/audio/video segme
further embed still smaller text/audio/video segments such as phrases, and so forth.

ctly the metamodel in Figuxe'2, which formally specifies multimodal graph documd
bns in Annex A are not part of DSA, they are informative examples. DSA users can adopt

ir purposes.

gment shall be a labelled directed graph comprising nodes and links. A node shall e a
segment annd a link shall be a relation between two endnodes (soutce and destination segments).

bd a
sed
bnts

be a
nts,

bnts
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any

grammatic visualization as far as the logical document structures are made explicit enough
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Annex A
(informative)

Examples

A.1 Graph segments

In Figure A.1, graph segments are visualized as rounded boxes. The smaller graph segment is a
hypernode in the larger one. Most nodes in Figure A.1 are text segments, but nodes can be pther types of
segments as well. Links in this example represent discourse relations and thematic roles. Fqr instance,
a ‘core’ and an ‘axis’ are constituents of a ‘pencil’ and a function of an ‘eraser’ is to''erase mginly pencil
wrifings.
raph segments (roun X
graph segme ts\( ounded boxes) text segments (boxes)
writing tool & . slender pigment core and axis ) usually grapﬁite and clay
stationery v around it to facilitate holding kneaded and baked
description v definition
; N description
Y\ core
a constituent usually made of
o .
5 . constituent pencib; axis wood buf
writing & constituent description possibly gf used
; tool ) - paper etc
. constituent eraser
K constituent
> =4 function ' erase mhinly
Il Y a . aga
= ; connector |~ & connect ends of pencil Writings
= ; N S pencil and erasor
=¥ ! -
§ Ch description | stationerly
ff ! description |
/ / materia
\ 4 abradant
nice to havestraight Hexagonal material
| | partsof circumference circumference will substitute
/ of plane orthogonal to eg prevent writing tool terial
core 7 rolling on desk. materig
S natural gum
am@%@ﬂwmj—

Figure A.1 — Graph segment representing part of a patent document

Throughout this document, anaphors are underlined and their antecedents are in boldface characters.
Anaphoric relations can be explicitly visualized as links as shown in Figure A.2. Some endnodes of these
anaphoric links are text segments embedded in larger graph/text segments and thus those endnodes do
not belong to the graphs to which the anaphoric relations belong. A problem is that a graph visualizing

too many such anaphoric relations is hard for people to understand and compose. This problem is
partially addressed by visualizing graphs as trees.
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Some graph segments can be visually presented.aS)trees. In this document, such a tree is enclose

a box and

shown in Figure A.3, all the bullets representsome sort of elaboration; i.e., the child node elaborates
parent nm{: by describing details (such as parts) of the parent node’s referent. One needs to choose]

right root

label shoul

text segmgnts are enclosed in boxes, such as in Figure A.2, but such boxes are omitted when the
segments dre nodes of trees, suchyas in Figure A.3.

writing tool & slender pigment core and axis usually graphite and clay
stationery around it to facilitate holding kneaded and baked

description definition
description

o constituent usually made of
g o constituen wood but
——— writing 0 nstltuen descrlptlon possibly of used
tool paper etc
N constituent eraser
constituen
- al
© g J ; uncti n erase mainly
5 _ a Connect ends o pencil writings
= connector | £ f) e
S pencil and erasor
=1 - ;
3 description '
- description |
— materia
O
hice to have straight Hexagonal materkl
barts of 9rcumference — c1rcumference will substitute
bf plane orthogonal to eg prevent wrltmg tool X -
toré rolling on desk. praeria

Figure A.2 — Anaphoric links\in graph segment

rontains tree nodes headed by bullets, except that the root node lacks a bullet. In the

ode of the tree to enjoy suchta uniform interpretation of the bullets. A more specific rela
be used instead of a simple bullet if a node does not elaborate its parent. In this docum

total(gastorectomy specimen
@ lesser curvature 16 cm
{ @ greater curvature 23 cm
\  ® oral circumference 3 cm
® anal circumference 4,5 cm
® 6,5 x 5 cm type 2 tumor on upper posterior wall
® brown-tone surface

1 in
ree
the
the
[ion
ent,
fext

=3 X2 T UIcer
©11 cm from anal margin
® 2 cm from oral margin
® serosal side is hard
@ no exposure
® cut surface
® white solid
® scarce bleeding and necrosis
©® 3 mm pedunculated polyp on low greater curvature
® 6 cm from anal margin

Figure A.3 — A tree representing a pathology report
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Trees can simplify visual presentations of documents also because anaphora resolution is often easy
when antecedents c-command (constituent-command) anaphors. Phrase A c-commands another
phrase B if and only if the tree node containing A as a direct syntactic constituent dominates the node
containing B. For instance, ‘6,5 x 5 cm type 2 tumor’ c-commands (and is the antecedent of) the missing
subject of ‘exposure’ in Figure A.3. If all such anaphoric relations are made visually explicit by links in
this figure, the result is as shown in Figure A.4.

total gastorectomy specimen

Thd

__al margi
ide is hard

ylﬂ

white%i‘oila\
scarce bleefling and necrosis

3 mm peduncu]Eted polyp on low greater{curvature
6 cm from anal margin

Figure A.4 — Anaphors easy to resolve using c-command relations

simpler visualization in Figure A.3 is prnobably better for the user interface than

tum
‘and
exp
incq
or

nec

A.2

The
acc
twa

Figuire A.4, because all the anaphoric relationsimarked by the arrows in Figure A.3 are easy
unq
sub

er the condition that they satisfy c-cothmand relations. To identify the antecedent of {
ect of ‘exposure’, the c-command ¢endition narrows down the candidates to ‘6,5 x 5
or’ and ‘whole gastorectomy specimien’ while excluding ‘serosal side’, ‘oral margin’, ‘3 x
| circumference’, and so forth. The antecedent is ‘6,5 x 5 cm type 2 tumor’ because a
pse but a whole specimen cannot, which is a piece of pathology domain knowledge rat
rporate in the knowledgé base for a natural-language processing system assisting the c
fomprehension of such_DSA-based documents. However, visually explicit anaphoric
bssary when the antécedents do not c-command the anaphors.

Data segments

DSA metamiodel can be extended so that a data segment (text/audio segment in part
bmpany.d Syntactic annotation. So a data segment can be diagrammatically visualized af

the one in
to resolve
he missing
cm type 2
P cm ulcer’,
tumor can
her easy to
bmposition
links are

icular) can
a possibly

-part box shown in Figure A.5.
syntactic annotation (optional) -~ S
Tom left.

Figure A.5 — Terminal text segment

The upper gray half of the box in Figure A.5 contains a syntactic annotation to the segment. The
lower half is the segment data itself in a terminal data segment. This lower part of a data segment can
recursively embed smaller data segments and, together with the syntactic-annotation part, partially
specify the syntactic structure of the whole data segment, as shown in Figure A.6, where the left-to-
right order among the embedded text segments reflects the temporal order among them.
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NP VP
Tom left

Figure A.6 — Text segment ‘Tom left’ containing two smaller text segments

A data segment can contain relations between smaller data segments, which can be dependencies as in
Figure A.7.

= S
VP
NP | gep \ dep | NP NP | gep v dep | NP
Tom loves Mary Tom loves Mary

Figure A.7 — Dependency and constituent structures visualized in text segments

These visyalizations can be simplified by introducing a convention to mark the head syntqctic
constituents with thick borders, as in Figure A.8.

< S
VP
NP Y% NP NP \% NP
Tom | |loves | | Mary Tom || [15yes Mary

Figure A.8 — Simplifiedwisualization of complement-head relations

A data segment can be elaborated by other DSA segments, which is often the case typically with fgon-
text data s¢gments, as in FiguterA.9, where the arrows represent elaboration relations. The entire injage
segment if elaborated by @ text segment ‘whole gastorectomy specimen’ and the embedded injage
segments dre elaborated by other text segments and graph segments (visualized as trees), too.
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