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Main thesis and starting point of my work, jointly done
with Bilal Zaka and Sonja Eisenberger:

Is it not strange how ,, asymmetric” the net is used?

In computer games, and E-Learning, and Social Networks,
and other applications, interactivity is essential.

However, typical documents or information on the Web
usually do not allow any kind of interaction but are studied
just passively.



We have developed a system NID, an acronym for Netlnteractive
Documents that has many features for action and interaction.

The most obvious one is that users can send feedback to the

person(s) responsible for the document (called , editor” in what
follows): Such feedback can be anonymous or if a user wants an
answer, an E-Mail address has to be included in the feedback form.



Feedback button on every page ¢ Discussions v £# Settings v @ Full Menu

| Login & |
| Feedback €D |

Feedback!

Clicking at Email (Optional)
button Enter your email...
prOduceS 9 Feedback *

Enter your feedback here...




A note on the menu structure of NID

To make the use of NID easy for beginners we have what we call the “Short
Menu” that shows up in most situations:

Menu in the left upper part of pages. It is used for making of annotations, for
starting a search, and for showing a table of contents. The latter has not been
added to all books: if it does not exist the entry , Table of contents” is not shown.

These are the options on right upper part of pages. From the left: A field
that allows to directly jump to a page, Discussions will be explained later,
Settings allows to go to a different mode of presentation (one page, two
page, thumbnails, etc.), Full Menu allows to open more options (see next
page), Login is to identify oneself for one of many purposes (some
discussed later). Feedback is the button dicussed on the previous page.

Options in the right lower part of page: + and — for zooming, the four > to move a

picture if sufficiently large, and the central house icon to return to the original size
after zooming.



The Full Menu
If clicked, the menu options in left and right upper part are extended as follows:

The only additions here are
,Fancy Annotation” allowing
more than just using the outline
of blue rectangle as link anchor
(an example will be shown later)

Metadata shows some information about the document, Change Layout permits to put more
than one page even from different servers on the screen (an example will be shown), A.l.
allows to extract data from pages that will be used for ,semi-automatic linking® of similar
pages in the future, Settings has two more items for quiz and for groups (we touch on these
subjects later), Book Details just shows the cover of the document, Console is essential for
certain administrative features, Citation allows to automatically create a proper citation
according to language and citation style chosen, and Transclusion allows to generate a link
that leads to a chosen rectangular part of a page. This link can, e.g., sent by Mail to someone
who then will see the part of the page one did intend to show!



Some of the interactive features :

Users can add information (“annotations”) to a page of a
document: This can be a piece of text, a picture, a link, or a clip.

Note: The editor of the document gets information when an
annotation is added by someone, can change it or delete it. Also,
when creating the document, the editor specifies if annotations
can be made anonymous, or only by logged-in users, or are
invisible until made visible by the editor.



Text or multi-media material oder links can be added to any
page of a document (We call such additions ,annotations”)

Simple way to do it: A click on
pencil allows to mark any area I P e ——

onh a page and opens the form | /
Link
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Clip
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Demo Booklet Tesla Examples for
annotations:

The decision to build a demo around the name Tesla emerged since O n m O U SE'OVE r
Graz University of Technology decided to honor the former student .
ictures appear.

Tesla by publishing agook on him, one version in Engh
in German. The name esla as name for one of the earliest electric
cars allowed to also add §little bit on the electric cars, and on Musk
as the mastermind behind qand other interesting endeavors.
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Thomas Alva Edison (February 11,1847 — October 18, 1931) was an American
inventor and businessman who has been described as America's greatest
inventor.

War of the current

War of the currents with Thomas Alva Edison
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Mouse-over blue-ish framed Edison left, opens picture shown right as overlay.



Users can start a discussion or participate in existing ones.
On top of each page the word “Discussions” is shown:

Grey, to see all discussions

in the document, blue if one c:: Discussions «
already exists on that page -2

A click on either shows all discussions in the document and permits to start
one, or to view the discussion on that page:

4+ Add New \(— View Discussion

€ Nice book! € Nice book!
€ Page identity! € Page identity!

€ AC versus DC. € AC versus DC.



A short discussion on direct current
(DC) vs. alternating current (AC)

AC) it makes sense to use DC for transporting electricity over long
distances. The second reason is that accumulators (batteries) store or
produce DC, and this has become important because of electric cars
and photovoltaic elements (solar cells) that produce DC.

Anonymous

AC versus DC.

. . Anonymous
AC (Alternating current, Wechselstrom) has won over DC (Direct

Current, Gelichstromn) | have read, and Tesla after all won with AC the
competititon to build a powerplant at Niagra Falls. But | have also seen
the statement that DC is making a comeback. Is this correct?

Thanks, HM for the explanation!

M.F

since photovoltaic cells (also called solar cells) produce

¥ DC this has to be converted often into AC, e.g. when

H.M Type your comment below

-\E"# i

Yes, this is true to some extent for two reasons: The first one S B I L
is that high AC voltage lines loose more energy per 100 miles than DC
high voltage lines. Since now good techniques are available to convert

AC into DC and change the voltage of DC (still more difficult than for



Other interactive features:

NID allows to define user groups. Thus, some information may only
be visible for members of certain groups (like employees of a
company, or students of a certain class, or it could be a private note)

Messages can be sent to members of a group.

Categories of documents can be defined, and the search provided can
be applied to one document or to all in one category.

Users have good support to find documents based on metadata
available for the document.
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Other Features

NID documents can be put into a hierarchy of categories
(see previous page)

NID search can be applied to a single document or all

documents in a category

NID allows different language interfaces and automatic citation
creation



Further features

The Table of Contents (ToC) button appears on every page of a book with a
table of contents. l.e., if we are on any page, we do not have to go back to
the beginning of the book for the ToC, but can look at it right on the page.

We also show what the result of what typical searches look like: They find words
but also objects in a certain class. In the first example notice that the

word ,person® occurs only twice in the document, but a picture of a person more
often as shown by the little picture icons. Then we search for the object ,tie” in
the same book https://nid.iicm.tugraz.at/Home/ViewBook/127, and for , bottle” in
a different book.

On the page after this we show how information is extracted from
document pages for semi-automatic linking in the future.



Page 10 of the document https://nid2.isds.tugraz.at/Home/BookDetail /297
Note the ,Table of contents” (Toc) button in the left upper corner and see
result of clicking it on the next page.

V* TU Graz Research 10 | @ Discussions ~ £ Settings~ @ Full Menu
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The sky in front of the wall-sized window is the colour of fresh  ERC STARTING GRANT AND START PRIZE
crete. Today, sunrays find no gap in the cloud cover. It is  In two projects, rooted like a tree in the same thematic ground
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https://nid2.isds.tugraz.at/Home/BookDetail/297

¥ TU Graz Research

- Front Cover
- Last Page

- Editorial: Vice Rector Horst Bischof

- Hydrogen: Electricity Storage of the

Future?
-~ Commentary: Alexander Trattner

- Rainbow-Coloured Combs and
Sunlight

- Battery Safety Center Graz

- Newsflash

- Fields of Expertise

- Advanced Materials Science
- Human & Biotechnology

- Information, Communication &
Computing

- Mobility & Production

- Sustainable Systems

Toc available on any page, e.g., opened here on page 10

Rainbow-
Coloured Combs
and Sunlight

After only a few months at

Graz University of Technology, Sirgitta
Schultze-Bernhardt has already brought
two renowned research grants to Graz: an
ERC Starting Granl and the FWF START
Prize. With these in her pocket, Schultze-
Bernhardt wants to generate more (V) light
at the Institute of Experimental Physics at
Graz University of Technology.

Birgit Baustadter

The sky in front of the wall-sized windaw/ is the colour of fresh
cencrete. Today, sunrays find no gap in the cloud cover. It is
more pleasant inside, In Birgitta Schultze-Bernhardt's office.
There Is water from coffee cups and warm celling light. The fact
that the cloudy sky swallows the ultraviolet sunrays does not
bother the pnysicist. Afte all, In future she wants to make her
avm UV rays.

UY radiation is very high-energy radiation. When It encounters
matter or gases, the Interactions are very frequent axd very
sfiang and, USe 1S also e 07, this mal

particufarly refevant for research. Yet it s also difficult tecause
there Is currently no laser source that can emit such high-energy
light directly. *i was already working on creating & frequency
como for the UV range durng my doctorate,” says the resear-
cher, *A frequency comb IS a laser fuler, 0 to speak, by whicn |
can measure radiation with great precision and broad band," ex-
plains Schultze-Bernhardt. For her research she uses a metnod
of converting infrared light into UV §ght - an unfortunately very
Inefficient method: a fot of laser powier is lost, s¢ it has 1o be
started at a very high level in the first place.

ERC STARTING GRANT AND START PRIZE

In two projects, rooted like a trae in the same thematic ground
and branching upwards, she wants to create a new aporoach
to UV The F

[ELFIS) project was awarded the FWF's START prize In spring
and focuses on the lower UV range. In the summer, the resear-
cher was awarded an ERC Starting Grant from the Furopean
Research Ceuncll, which now allows ber to devote additional
attention 1o the high-energy UV range. “With these funds | can
establish a special laser scurce and twe high-powerampifiers in
Graz." she says, looxing forward 10 the years of research ahead
of her,

The results of her work are intended, on the one hand, 1 im-
prove precision spectroscopy and, ¢n the other, to te used in
applied research, for example In atmospheric research: “We
ceuld use them 1o investigate how the sun's UV light affects the
gases in the Earth's atmosphere and thus, for exarple, find out
the exact concitions under which these gas molecules react 1o
form new molecules or simply decompese,” she exglains, ad-
ding, "We physicists always want fo know sverythng down to
the last detail.”
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Notice that a
search can also
locate objects.

Here the word
person was
found on p.13
and p.15, but
2 pictures of
persons were
found on p.4.

P.4 of the
document is
shown on next

page!
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Search in book v

person

Search results for: person
Showing 1 - 54 out of 54

4 ..person ..

45 ..person ..

6 person ..

6 & ..person ..

6 & ..person ..

6 &l ..person ..

75 ..person ...

75l ..person ...

7H& ..person ..

7H& ..person ..

13 ..today to provide every person with ...

15 ..every person. Due to distribution
challenges, ...

21& ..person ...

| Q, search |
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Swift climate action could prevent
runaway Arctic warming

Tha frozen Arctic tundra holds what has been described as a ticking time
bamb for climare change.

Permafrast, land that has been Frozen for, in So0me cases, thousands of
years, represents one of the largest natural resenvodrs of organic carbon
in theworld. When perma frose chaws, soll microbes start to break down
organic material inta carbdan dioxide and mathane, bomh greenhouse gases
that cantribute to global warming.

This process is one of the great uncertainties in climate models. It is
especially warrisome since major methane emissions from narural sources
could lead pa a feedback cycle, which leads to continued warming and ewven
more emissions as more parmalrost thaws. A study by researchers from
NasA, Canada, Denmark, Morway, and Sweden, however, shows that swift
action to limit hurman-caused emissions could prevent this cycle of Arctic
warming and emissions.

nash researcher Lena HAglund-isaksson contributed o the study, which
used scenarios o put Arctic emissions inte the centext of toral global
emissions, The study is the first to quantify the relative contribution of the
pevo sources oo global warming and provides new evidence that meeting
the targets set under the Paris Agreement could avodd runaway thawing
and emissions ram Arcric permalrost

"It is important for everyvone concerned about global warming to know
that humans are the main scurce of methane emissions and if we can
contrgl humans” release of methane, the problem of methane released
from the thawing Arctic tundra is likely to remain manageable,” says
Hoplund-1szksson. “Ifwee can only met the human emissions under control,

s naiirel amiccinme choassld i hosma B0 bao of aodn e ceaneorey 5



Extreme
temperatures hit
rural residents
harder

EXTrems tenperatures bring greaser
martaliry risk o pecple Bving in
China's rueal conmmuneties than
in urban areas, acoonding o 1ASA
resegrch 1he dispernily belwesn
urban and rursl morlity risk was
foune across the pnsire popuizeion,
butwas greacer for women thon
man, and far paaple over 5

The researchrs usad six yesns
of detailed westher, 2ir poiation,
papulation ceasity, and mottasty
dats fram Zhefjiang Frovines ta
estimace the numbers of wban
and rural deatas 2ibutable to

hat anc cold remiperan res.

The Hndings sugest thar by
cONming impostant di lerences
Laeweeen rardl and urban aeas and
populalions, previsus stud s gy
have underestimated the overall
Impace ofextreme temperatures
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"These Hndings go agamss the
sumption that urben residents
=0e At highes risk due o the ahan
heat island effect. which raises
lemperabures it ciies compare)
o surcunding arcas,” says IASA
ressacrcher Stesan Hachrainer-Stigler,
a caauthocal the study ied hy 206
Young Sclenrisrs Summes Pragram
participant Kejla Hain collaboration
willy other researchers in Chira
and gl 11ASA

LASA recearcher and coauthor
W Liu sarys. “While last urbenizanon

We feel it is impressive that
the algorithm detected

Iz tzking place, In the developing
wocld therz s solll 2 [rge percenrage
of popedation living in rural areas,
They ae mare likely o be wo kirg
long das cordoers and also w

have poor puslic health system
coveragze. 2oth these factors lead

to greater vulnerabdi oy
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current glchal resicential placericiry
consumpran, Sirce alr conditlon'ng
NS Prowever teod 1o use a lol of
iy, Ui researcherns point out
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and errdronmental iImoaces, unless
cgual attention =5 pakl o energy
effiziency ard bulldirg design,

HASA researcher Alesso Mastrci
led the sudy. He s2ys, "Allirg the

this heavity-clad
person as such and the
man from the back!

We show two more examples,
where we look for the object
tie”.



|. Search in book

tie

Search results for: tie

Showing 1- 4 out of 4

24 .tie.. "
24 15 ..tie ...
254 ..tie ...
255 ..tie ..

It is remarkable that
even with the very
small objects, the
algorithm recognizes
them as a "tie"!

Opinion

Embrapa visiting scholar Mauricio Antonlo
Lopes writes about how policies informed
by science are contributing to advances in

Brazil's agricultural sector.

A new approach to agriculture is

emerging in the world’s tror:ical belt

Bringing climate change
and economics together

Q&A with William Nordhaus, recipient of
the 2018 Nobel Prize in Economics.

way, the penalty to our living
standards will be small. That's
the main lesson. We need to find
the right instruments and apply
them in a gradual, appropriate
way, with very high participation
from different countries.

The second lesson is about
international cooperation. We've
basically made no progress in
devising mechanisms to bring
nations together. | think we have
the wrong model in mind and we
are going down the wrong road
on international agreements.




Thus, NID allows to search for classes of pictures (“object classes”).
Here is an example from another book, searching for ,bottle®.

¥ NID Object Detection Test

Search in book

bottle

Search results for: bottle
Showing 1- 5 out of 5

2 ..bottle ..

4 .bottle ..

4 .bottle ..

10 ..bottle ...

16 ..bottle ...




Using Al techniques for term extraction of pages as first step towards
(semi-automatic) linking of material

INSTITUTE
NEWS

Transcending the
boundaries of

science and policy

Wriren by: Ansa Heyl

In February, IIASA Director General and CEO
Albert van Jaarsveld led a delegation from
the institute to participate at the annual
conference of the American Association

for the Advancement of Science (AAAS), the
world's largest general scientific society.
The focus of this year's event was on how
science can bring together people, ideas,

and solutions from across borders, disciplines,

and ideologies to address the most pressing
problems of our time. [IASA is uniquely
positioned to provide extensive expertise
on these topics, as they are fundamental to
the institute's multidisciplinary approach and
its commitment to the promotion of scientific
cooperation at the local, regional, and
global level.

[IASA organized two conference sessions
as part of the proceedings, the first of which
focused on cross-disciplinary science

IIASA corner
® ®© 0 0 0 0
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The session on science diplomacy looked
at the role that IIASA science has played in
building bridges across political divides
since its establishment in 1972, and
highlighted the institute’s increasingly
imporzantrole in the international discourse
about sustainable development, particularly
in terms of the SDGs. In light of rising tensions
between East and West in contemporary
geopolitics, speakers also reflected on how
facilitzting scientific training across borders
through platforms like the [IASA Young
Scientists Summer Program can aid in

3 easing tensions between countries
while the second addressed science 1 with troubled relations.
d:plomacy Delegates from the = - Science advice to govemmem is a

itiikn Alea mearantad A ~nrane

The upper part of page 7 of (https //nid.iicm.tugraz.at/Home/BookDetail/127)

rmmiAdls Avialuine Gald ke

Page Tags: science, agricultural,
development, sustainable, policies,
advice, land, scientific, global,
systems

From another page
Page Tags: energy, electricity, africa,
hydropower, sustainable, study,
morocco, renewable, potential,
assessment

where interesting terms ("tags") are extracted with option Al


https://nid.iicm.tugraz.at/Home/BookDetail/127

Other features:

NID allows different modes of presentation (single page, double page,
thumbnails, etc.)

NID allows links to a part of a page (“Transclusion”)

NID has quiz features built-in, two examples on next page



Q. Where is Red Tower located

Different types of Quizzes
are available

Earth
Sothern Part of Malta
Northern Part of Malta

O 0O O o

Mars

Q. Where is Red Tower located

Earth
Sothern Part of Malta
Northern Part of Malta

Mars

Option 3: Correct




NID uses the International Image Interoperability Framework : lIF -
https://iiif.io/ .

This allows, e.g., to place two book pages from different servers side
by side with different operations possible on the two pages.

Most of the famous libraries from Stanford to Harvard, to Bavarian
States Library, etc. offer IlIF collections. Hence one can compare

a NID book in one’s own library with other books from completely
different sources. Two examples on the next two pages.



Two pages from two different books' Left IS from Engllsh book rlght from German
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Two pictures from different libraries: One in Graz, one in Munich!



As mentioned before, documents are usually opened with ,Short Menu“
Switching to ,,Full Menu” gives more options, among them ,,More” (,,fancy”)
possibilities for annotations as shown on next page.

77':-" Book for Experiments 2 v | ¢ Discussions v €) Metadata g Change Layout v of Al~ £ Settings v @ Short Menu
1. . Annotation tools H ﬁ H More wv ' Login a8 |
B Image Manipulation | | Book Details €= |
—— | Console @B |
\ O\ Secr'ch| . .
| | Feedback €D )

| =: Table of contents | [ Citation 66 |

\ Transclusion u .




Fancy annotations

B The best view over the northel S %5a'™®
by thel Red Tower, one of the 23 sigl
the time of the Knights of St. John. § &

|
= Den besten Blic' Loer das nor¢
Red Tower, einer d - 23 Signal- und

Johanniterzeit. 50 Mc 'n waren hier Blue GrOttO on MOItG

BE  The best view over the northern part of Malta is provided
by the|Red Tower, one of the 23 signal and watchtowers from
the time of the Knights of St. John. 50 men were stationed here,

oer das nordliche Malta gew?
Red Tower, einer d@ 23 Signal- und Wachturme aus der
Johanniterzeit, 50 g waren hier einst stationiert

By choosing this icon, experienced users know what
to expect: Some textual information. This and other

d — special icons (for video clips, audio clips, etc.) are
only available under Fancy Annotations.



Some further important features of NID documents

For each document it can be specified how many persons can use it at the
same time. (One main reason is that a publisher may offer a document for a
NID server for less money, if only one user can access it at a time, but more
if more or an unlimited number of users can access it at the same time.)

Different groups of users with quite different access options can be defined,
i.e. users of different groups can see different annotations. The next page
ShOWS https://nid.iicm.tugraz.at/Home/ViewBook/199/5/view ON the left with an annotation on
the ,War of currents...” and a mouse-over on Edisons picture, not logged-in.

Then | log in. | have attached another picture of Edison and choose as group
,Private”. Now the annotation ,War of currents” does not show, and the
mouse-over Edison gives another picture, as shown on the right side.



The page as it appears when | am not logged in: an
annotation on ,War of the currents“ and on mouse over
a picture of Edison looking grumpy.

War of the currents with Thomas Alva Edison

[O)New Window (ZEdit @ Delete

Thomas Alva Edison (Februory 11,1847 - October 18, 1931) was an American
inventor and businessman who has been described as America's greatest
inventor.

When | am logged in and choose ,,Private” in
the group setting | get another picture and no
annotation on ,War of the currents”

War of the currents with Thomas Alva Edison

[)New Window (Z Edit @ Delete

|

Other picture of Edison

If interested to see how different a document can be depending on the group, look at the document
https://nid.iicm.tugraz.at/Home/BookDetail/187 . Follow instructions and go through the document choosing as group

III

,green”, red” or,Public”!


https://nid.iicm.tugraz.at/Home/BookDetail/187

NID allows to use pictures of arbitrary (!) resolution and hence “deep zoom”. Here is a high
resolution picture of a city, and then we zoom in on the place marked by a blue rectangle.
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The pool was

5 mm in the
original picture
and is now

20 cm.

So we have a
zoom factor of
40 or more.




If you are interested in
the NID system, contact
me at hmaurer@iicm.edu

Thanks for your
attention!
Hermann Maurer

Me: https://www.ae-info.org/
ae/Member/Maurer Hermann }§

N|D: Have look at https://austria-forum.org/af/AEIOU/NID-Books (including 2 and soon three
small mainly German video clips also reachable under
https://www.youtube.com/watch?v=Rnb gFFKGXc)
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