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Abstract: This paper introduces the ScrollSearcher, an enhanced scrollbar that provides users with an overview
of the results of text searches and allows users to explore the results using direct manipulation. The Scroll Searcher
maintains the original presentation of documents and allows users to combine searches so dependencies between

different searches can be studied.
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1 Introduction

Scrollbars are one of the most common types of com-
ponents used in graphical user interfaces. They allow
users to quickly navigate between different sections
of a document and they indicate what section of the
document isin view by changing the size and posi-
tion of the scroller. Beyond this basic functionality,
several enhanced variants of scrollbars have been
developed (cf. Ahlberg et al., 1994; Shneiderman
1997; Smith et al., 1999).

Standard scrollbars only provide very rudimen-
tary overview of documents. This restricts users to
two forms of navigation: either moving in small steps
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The Old Testament of the King James Versian ofthe Bible a
The Fitst Book of Mases: Called Ganesis

11 Inthe beginning Gad created the heaven and the earth

1:2 And the earth was withoutform, and void; and darkness was upon the face of he deep. And the Sp)
1:3 And God said, Let there be light and there was light

1:4 And God saw the light, that itwas gond: and God divided the light fram the darkness.

1:5 And Gad callad the light Day, and the darkness he called Night And the evening and the marning
1:6 And God said, Let there he afirmamentin the midst of the waters, and It it divide the waters from
1:7 And God made the firmament, and dhided the waters which were under the firmament fam the w
1:8 And God called the firmament Heaven. And the evening and the marning were the second day.

1:6 And God said, Let the waters under the heaven be gathered fagether unta ane place, and let the d

1:10 And God called the dry land Earth; and the gathering together of the waters called he Seas: and
1:11 And God said, Letthe earth bring forth grass, the herh yielding seed, and the fruit ree yielding frui
1:12 And the earth hroughtfarth grass, and herh yielding seed after his kind, and the tree yielding fruit,
1:13 And the evening and the morning were the third day.
1:14 And God said, Letthere be lights in the firmament of the heaven to divide the day from the night; al
1:16 And God made b great lights; the greater light o rule the day, and the lesser light to rule the nig
1:17 And God setthern in the firmament ofthe heaven to give light upon the earth, 1:16 And to rule ove
1:19 And the evening and the morming were the fourth day,
1:20 And God said, Letthe waters bring farth abundantlythe moving creature that hath |ife, and fowl th
1:21 And God created great whales, and every living creature that moveth, which the waters brought for
1:22 And God blessed them, saying, Be fruifiul, and multiply, and il the waters in the seas, and let o
1:23 And the evening and the morning were the fifh day.
1:24 And God said, Letthe earth bring forih the Iiving crealure afer his kind, catile, and creeping thing,
1:25 And God made the heast of the earth after his kind, and catlle afler their kind, and every thing that
1138 And God 2aig, Letus make man in aur image, after oUr ikensss: and letthem have daminion avel. M
1:27 8o God created man in his own image, in the image of God created he him; male and female cre|
1:28 And God blessed them, and God said unto ther, Be fruitful, and multiply, and replenish the earth
1:2 And God said, Behald, | have given you every herb bearing seed, which is upon the face of all the
1:30 And to every beast of the earth, and to every fowl ofthe air, and to every thing that creepeth upon th
1:31 And God saw every thing that he had made, and, behold, itwas very good. And the evening and th|
21 Thus the heavens and the earth were finished, and all the host of therm.
2:2 And on the seventh day God ended his workwhich he had made; and he rested on the seventh dar
2:3 And God blessed the seventh day, and sanctified it because thatin it he had rested from all his w
24 These are the generations ofthe heavens and of he earth when they were created, inthe day that
upon the earih, and there was not a man to till he ground,
2.6 But there went up a mist from he earth, and watered the whole face of the ground
2.7 And the LORD God formed man of the dust of the ground, and breathed inta his nostrils the breath
2:8 And the LORD God planted a parden eastward in Eden; and there he putthe man whorm he had fo
2.8 And out of the ground made the LORD God to grow every tree that is pleasant to the sight, and goo{ e
2:10 And a riverwent out of Eden to water Ihe garden; and from thence it was paried, and became info
211 The name of the first is Pison: that is it which compasseth the whole land of Havilah, where there
s Gihon the sarpe ic itthat the whaole land n!FVh’\ =
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Figure 1: The Scroll Searcher text editor after one search.

in order to maintain continuity or, for familiar docu-
ments, trying to move immediately to a position by
approximating its position in the scrollbar. Even
though scrollbars help users navigate quickly in doc-
uments, they do not offer explicit support for search-
ing documents for particular text pieces.

Most search functions in applications simply
move to the location of the first hit, sequentially
advancing to additional hits if requested. This
method of searching does not provide an overview of
the search results and does not alow usersto explore
the results by using direct manipulation. Search
methods that provide overview usually do so in sepa-
rate views (cf. Hearst, 1995).

The ScrollSearcher technique was designed to
allow users an integrated method of searching for
text pieces in documents and then exploring the
results of searches using the direct manipulation nav-
igation style provided by scrollbars.

2 The ScrollSear cher Technique

The ScrollSearcher technique is implemented in a
proof-of-concept application, the Scroll Searcher text
editor. This application is a simple editor with a
scrollbar that initially isindistinguishable from anor-
mal scrollbar. However, when a search is conducted,
aresult bar is shown next to the scrollbar. This bar
shows the location of all the found hits using the
scrollbar’s representation of the document. To help
usersfind hitsin the section of the document in view,
the left and top parts of the border around the docu-
ment shows small indicators of where the hits are
located. Figure 1 showsthe Scroll Searcher text editor
after a search for the word Abraham has been per-
formed in the book of Genesis.

The ScrollSearcher technique tightly couples the
presentation of results with the navigation provided
by the scrollbar. Users move to hit locations by sim-



ply dragging the scroller so that it is aligned with the
indicator for the hit. This navigation style allows
users to move between different hits using a direct
mani pul ation technique, and allows users to choose
in what order to view the hits.

As all hits are presented in relation to the docu-
ment as a whole, users are provided with a view of
the distribution of the hits. This allows users to iden-
tify hits with characteristics usually hard to notice
using simple search functions, e.g. groups of hits,
hits that are isolated, and hits that are located in cer-
tain regions of the document such as the beginning or
theend.

Additional searches are shown by placing more
result bars next to the first, using color-coding and
pop-up views (so-called tool tips) to help users dis-
tinguish the different result bars. As all searches are
visualized next to each other, they can easily be com-
pared. This allows users to see where hits from dif-
ferent searches coincide; effectively showing the
result of compound searches using Boolean expres-
sions based on the search keys. Further, other infor-
mation such as absences of hits, sequences between
different searches, etc., can be found by visually
comparing the different result bars. Figure 2 shows
the ScrollSearcher text editor after searching for
Abraham, Isaac, Jacob and angel in the book of
Genesis. Besides showing the order in which people
are mentioned, the view shows that Abraham and
Isaac are often mentioned together and that when
they are mentioned after a period of disuse, the term
angel is also used.

Preliminary user feedback has been positive, but
future user studies need to be conducted to validate
the benefits and drawback of the ScrollSearcher.
Among other things, the ability to keep the presenta
tion of the documents unchanged while showing the
results of searches should be evaluated.

3 Related Work

Visually similar enhancement of scrollbars, Chimera
(1992) uses a bar to show the numerical value (e.g.
file age or size) of items, using each item’sindividual
value to determine its size in the bar. As the bars do
not use the scrollbar’s frame-of-reference, they are
not tightly coupled and should be seen as indepen-
dent navigation aids. As an example of Instrument
Interaction, Beaudouin-Lafon (2000) introduces a
“search and replace” widget that presents search
results inside the scrollbar and uses tight coupling.
However, as multiple searches are shown together,
recent searches occlude previous ones and prevent
users from comparing them.

The SeeSoft system uses a categorical slider to
enabl e searches of multiple files represented as thin
rows (Eick et al., 1992). Eick (1994) uses a generali-
zation of gliders to present distributions and allow
selection of disconnected intervals. However, these
systems do not tightly couple the navigation of
scrollbars to the presentation of search results.

[&] =0l
File Edit

T 2 T | s
47.25 And they said, Thou hast saved our lives: letus find grace inthe sight of my lord, and we 2
47:26 And Joseph made it a law aver the land of Egypt unto this day, that Pharaoh should havs
47:27 And Israel dwelt in the land of Egypt, in the country of Goshen; and they had possession)
47:28 AndJacob lived in the land of Egypt seventeenyears: so the whole age of Jacob was an)

47:28 And1he time drew nigh that Israel must die: and he called his son Joseph, and said un|
haltcarry me out of Egypt, and bury me in thelr buningplace. And he said, |will do as thou has
4731 And he said, Swear unto me. And he sware unto him. And Israel bowed himself upon th
481 And it came to pass after these things, that one told Joseph, Behold, thy father is sick: an
482 And one told Jacob, and said, Behold, thy son Joseph cometh unto thee: and Istasl stren
45:3 And Jacob said unto Joseph, God Almighty appeared unto me at Luz in the land of Cana

ting possession

48:5 And nowrthy two sons, Ephraim and Manasseh, which were born unto thee in the land of
48:6 And thy issue, which thou begettest afler them, shall be thine, and shall be called after th
487 And as far me, when | came from Padan, Rachel died by me in the land of Canaan in the
458 And lsrael beheld Joseph's sons, and said, Who are these? 483 And Joseph said unto
48:10 Nowthe eyes of Israel were dim for age, s that he could not see.

And he brought them near unto him; and he Kissed them, and embraced them

48:11 And Israel said unto Joseph, | had notthoughtto see thy Tace: and, Io, God hath shewe

48:12 And Joseph broughtthern outfrom between his knees, and he bowed himselfwith his

4813 And Joseph took them both, Ephraim in his right hand toward |srael's left hand, and Ma
48:14 And Israel stretched aut his right hand, and laid it upon Ephraim's head, wha was the y

(-48:15 And he blessed.Joseph, and said, God, before whorm my fathers Abraham and Isaac di
(- 48:15 The Angel which redeemed me from all evi, bless the lads; and let my name be named|
48:17 Andwhen Joseph saw that his father laid his rignt hand Upon the head of Ephiair, it =
4515 And Joseph said unto his father, Not so, my father: for this is the firstoorn; put thy right h
48:19 And his Tather refused, and said, | knowrit, my son, | knaw it he also shall became a pe
48:20 And he blessed them that day, saying, In thee shall Israel bless, saying, God make thee
48:21 And Israel said unto Joseph, Behold, | die: but God shall be with you, and bring you agai
48:22 Moreaver | have given to thee one partion akove thy brethren, which | ook out of the han
49:1 And Jacob called unto his sons, and said, Gather yourselves together, that | may tell you
192 Gather yourselves together, and hear, ye gong of Jacah; and hearken unlo Israel your fat

49:3 Reuben, thou art my firsthorn, my might, and the beginning of my strength, the excellency|
49:5 Simeon and Levi are brethren; instruments of cruelty are in their habitations

48:6 O my 50U, come natthou into their Secret; Uta thelr asserbly, mine hanaur, be hotthou
437 Cursed be their anger, for it was fierce; and theirwrath, for it was cruel: | will dhide them i
49:8 Judah, theu art he whorm thy brethren shall praise: thy hand shall be inthe neek of thine
49:9 Judah is a lian's whelp: fram the prey, my son, thou art gone up: he stooped down, he cof
g ofthe people be

48:11 Binding his foal unta the vine, and his ass's calt Unta the choice ving; he washed his ga
4913 7ah uen of the sea and he shall he for an haven of shins: and

DX
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Figure 2: The Scroll Searcher with multiple result bars.

4 Conclusions

The ScrollSearcher expands the functionality of
scrollbars, allowing users to explore the results of
searches by using direct manipulation without chang-
ing the presentation of the searched document. Posi-
tion and distribution of hits are easily identifiable by
avisual coupling between result bars and a scroll bar.
Further, multiple searches are shown without occlu-
sion, enabling usersto identify dependencies and pat-
terns between different searches.
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