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My Background

» Ten years in the industry

- Java 1.0 applets in 1995

- C++ web engine research for education and
ecommerce during the dot-com boom.

- Presentations in India, UK, etc.
- Teaching Linux systems

» University
- Not so good the first time...

- A little bit better this time!
- Returning to pursue my love of research work.
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Current Work

» Interests include:
- User interfaces and visual layout
- Cognitive psychology

» This work is speculative, but based on good
anecdotal evidence

- Research exists regarding the basic idea.

» This work is just beginning, and good feedback is
needed.

» Please inform me of any related research

» This research will (hopefully!) lead to a doctoral thesis
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Our World Has Changed

» Rapid changes in the LCD monitor market

gives more display area.
- High resolution, wide screen, multi-monitor workstations

» Most new students have never used a command
line interface.
> “So... What’s that little black box?”

» However, they have high expectations as they feel
they are advanced computer users.

- Masters of Web 2.0

- Greater computer skills then their parents

- Possibly this is worse than the computer students of old, as
they think they know a great deal?

: SDBSLA
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Difficulties in CS1 - F J

move steps

» Making the transition from - "'f'ﬂ?“"' CE) secs
Moy e steps

purely visual tools to textual -t
source code _ =
- LEGO Mindstorms/NXT, Scratch, etc

» Losing students who can't make the leap from
diagrams to source code

» Students do not have the tools to assist with the
structure within objects

» What if an object oriented approach was taken
to the functional structure within methods?
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An Existing Tool: jGRASP

3 Ll n e S [G] File: QuickSortTestjava * C\Users\Chris\QuickSartTest - jGRASP CSD (Java) o= =]

File Edit Wiew Build Project Settings Tools Window Help | |E|X|
connect aHmé XBele BOD eV +iee6lE

»

All Files - | Sark By Namz - || S rublic class QuickSortTest {

fu nctional <] » E{H @ D 5' | public void guickSort (int arrav[]){ I

gquickSort (array, 0, arrav.length - 1);
C:\Users| Chris\QuickSort Test - }
O C S [ QuickSortTest. java

Epublic vold guickSorc (int array[], int start, int end)
{

= int 1 = start;
} We = int k = end:
4 if (=nd - start >= 1){

researChed —- int pivot = arrav[start];

fiwhile (k> i){

} I t : —“lhile {array[i] <= pivot && i <= end && k = i)
S no

—“wfhile jarrav[k] > pivot && k »>= start && k >= 1) ™
k--:

swap (array, i, k!
.

first glance L R———

‘— quickSort(array, start, k - 1);
‘L— quiekSortiarray, k + 1, end):
Dl

else{
-+ —I— return;

-1

m

L}

int temp = arrayv[indexl]:
arrav[indexl] = array[indexZ]:

?ublic void swap(int arrav([], int indexl, int indexZ) {

Open Praojects

=

4| Tl | N [:]
Browse | Find I Debug | Workbench [%] QuickSortT. .. |

Line:19 Col:27 Code:0  Topil  [vs B
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A Solution - BRICS

» Mock-ups are cheap, but good planning is
valuable.

» Any functionality added to an editor must
be carefully considered
- What is the addition to the learning curve?

- Does the addition balance added visual/mental
work load with usefulness?
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RICS

» Starting
with
average
source
code

University \
of Victoria

= public wvoid quickSort{int arrav([],

= pubklic void quickScrt{int arrav[]){
quickScorc (array, 0, array.length - 1):

atart:
end;

- start >= 1){
int piwvot = array[start]:

while (k > 1i){

while {array[i] <= pivet 22 1 <= end 22 k > 1)

it+;

while {arrav[k] » pivot s& k »>= 3tart z& k >= 1)

k==
if (k > 1)

int start, int end)

swap (arrav, i, k):

}

awap (array, start, k):

quickSorc(array, starc, k - 1);
quickScrt{array, k¥ + 1, end);

return;

= puklic void awap(int array[], int indexl,
int temp = array[indexl]:
array[indexl] = array[index2]:;

[J] *QuickSortTest.java 3
pulk:lic class QuickScrtlest |
}
{
int i =
int k =
if (end
}
elsef
}
}
4

int index?)

i

m
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RICS

» Block the
code on
the screen
like it is
done on
paper

Universit‘y '

= pubklic void quickScrt{int arrav[]){
quickScorc (array, 0, array.length - 1):

= public wold quickScrt{int array[], int start, int end)

atart:
end;

- start >= 1){
int piwvot = array[start]:

while (k » i){
while {array[i] <= pivet 22 1 <= end 22 k > 1)

it

while {arrav[k] » pivot s& k »>= 3tart z& k >= 1)
k--:

if (k> 1) {

swap (arrav, i, k):

}

swap (array, start, k):
quickSorc(array, starc, k - 1);
quickScrt{array, k¥ + 1, end);

return;

m

= puklic void aswap({int arrav[], int indexl, int index2) |
int temp = array[indexl]:
array[indexl] = array[index2]:;

[J] *QuickSortTest.java 3
pulk:lic class QuickScrtlest |
}
{
int i =
int k =
if (end
}
elsef
}
}
4

of Victoria
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[J] *QuickSortTest java &3 =

pulk:lic class QuickScrtlest | -

= public void quickScrt{int arrav[]){

BI k h quickScorc (array, 0, array.length - 1):
» BIOCK the :

= public wold quickScrt{int array[], int start, int end)

code on U et s s

int k¥ = end;

the Screen if {end - start »>= 1)]

int piwvot = array[start]:

| | |
like it is
while {array[i] <= pivet 22 1 <= end 22 k > 1)

m| O

m

it
while {arrav[k] » pivot s& k »>= 3tart z& k >= 1)
one on
if (k> 1) {

swap (arrav, i, k):

paper .

swap (array, start, k):
quickSorc(array, starc, k - 1);
quickScrt{array, k¥ + 1, end);

= puklic void aswap({int arrav[], int indexl, int index2) |
int temp = array[indexl]:
array[indexl] = array[index2]:;

University :
of Victoria 10 PSLA
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RICS

» Block the
code on
the screen
like it is
done on
paper

University
of Victoria

[J] *QuickSortTest java &3 = O
pulk:lic class QuickScrtlest | -~ W
= pubklic void quickScrt{int arrav[]){ T
quickScorc (array, 0, array.length - 1):
}
= public wold quickScrt{int array[], int start, int end)
{
int i = ztart;
int k¥ = end;
if {end - start >= 1){
int piwvot = array[start]:
while (k > i){ =
while {array[i] <= pivet 22 1 <= end 22 k > 1)
i++;
while {arrav[k] » pivot s& k »>= 3tart z& k >= 1)
k--:
if (k> 1) {
swap (arrav, i, k):
}
}
swap (array, start, k):
quickSorc(array, starc, k - 1);
quickSort (array, k + 1, end);
' | 4
else]
return;
}
}
= puklic void aswap({int arrav[], int indexl, int index2) |
int temp = array[indexl]:
array[indexl] = array[indexl]: -
4 3

11
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[J] *QuickSortTest.java 3 =
pulk:lic class QuickScrtlest | -

= public void quickScrt{int arrav[]){

} BI k h quickScrt (array, 0, array.length - 1):
ocK the :

= pulzlic wveoid gquickScrt{int zrray([], int sztart, int end)

code on et s s

int k¥ = end;

the Screen if {end - start »>= 1)]

int piwvot = array[start]:

I i ke it i S while (k > 1)1

while {array[i] <= pivet 22 1 <= end 22 k > 1)
i++:

d O n e O n while {arrav[k] » pivot s& k »>= 3tart z& k >= 1)
k--:

if (k > i) [

awap (array, i, k);
paper L

swap(array, 3tart, kj:
quickSort {array, starc, k - 1):
quickSort{array, k + 1, end);

m| O

m

= puklic void aswap({int arrav[], int indexl, int index2) |
int temp = array[indexl]:
array[indexl] = array[index2]:

Universit‘ ,, :
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BRICS

» Block the
code on
the screen
like it is
done on
paper
o This is

been
mentioned
by several
first-time
viewers of
BRICS.

[J] *QuickSortTest.java 3

pulk:lic class QuickScrtlest |

m

= public void quickScrt({int arrav[]){
quickScrt (array, 0, array.length - 1):
}
= public void quickScrt({int array[], int start, int end)
{
int i = start;
int k = end;
if {end - start >= 1){
int piwvot = array[start]:
while (k > i){
while {array[i] <= pivet 22 1 <= end 22 k > 1)
it
while {arrav[k] » pivot s& k »>= 3tart z& k >= 1)
k--:
if (k> 1)
swap (arrav, i, k):
}
1
swap (array, start, k):
quickSorc(array, starc, k - 1);
quickSort (array, k + 1, end);
}
elsef
return;
}
b
= public void swap({int array[], int indexl, int index2) |
int temp = array[indexl]:
array[indexl] = array[index2]:

13
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BRICS and Overviews

» Giving shape to code (& outline 57 =0
gives the ability to e — S
overview —

- Similar to what is seen in
graphic software

e —
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:B% of Victoria " @P§L“A

N A




'/'/

» Overviews of several files

RICS and Overview Windows

= Jave - Tempfsre/QuickSortTest jave - Eclipse Platform

File Edit Source Refactor MNavigate Search Project Run Window Help

[=lfEEs

if (end - szars >= 1){
int pivet = array[start];

while (k > i]{
vhile (arzay[i] <= pivet s i <= ead 3 X > 1)
it4;

i

BrHE  Hrfl-eerar -3  $-0-Q-  BEFCErSE Y = [@n)
2 Pﬁ: H fEE 0 52 .1 T O[] *QuickSertTestjava &3 = B[ [J) *QuickSertTestjava 3 =g
Eawe s~ public class QuickScrtleat { - B Class A -8l =
# =) public void quickSert(int array[]) | M Class B Class D il ®
QuickSortTest quickSort{array, 0, array.lengch - 1): —
o quickSertint(]) '
® quickSert(intl],int, int]
® swaplint]], int, int) = [public void gquickSezt(int ezzey[], int stezt, int =ad)
{ —
= start;
= end;

m

while (array[k] > pivot && k >= start && k >= i) Class C
i 1 L
swap (array, i, k);
!
o= =0 } ——
o= Outiine 23 swap array, start, &):
quickSert(array, start, k - 1);
—— quickSert(array, k + 1, end);
1 L4
22T
return.
! I
[E— 1
S |public void swep(int array[], int indexl, int index2) { |:|
int temp = array[indexi]:
array[indexl] = array[index2?]; i L
« « »
o* Writable Smart Insert EY

slleRBEASyBEE

University
of Victoria
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Extending BRICS to Class Diagrams

QuickSortTes lass_B Class_D
» Zoom out and —
show method I -

shape blocks

inside class -
diagram blocks

Class_E

— Class C
[ 1]
—1
[ 1]
Universit: ,
BN/ of Vlctorlg v @P§Lﬁ




Peripheral Vision

» The part of vision outside the very center of

gaze.

» Truly focused vision is an area the size of a
quarter at arms length

» Peripheral vision is good for motion and
simple shapes

» Why not make greater use of peripheral
vision?

18 DPSLA
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BRICS and Peripheral Vision

» Blocks that make use of peripheral vision

: pubklic void quickSort({int arrav([], int start, int end)
> Placing {

int i = start;

borders on the int k = end;
blocks Sl L

while (k > i){

hile (array [1] <= pivot zs <= end &z k > 1)
. . i++;
(o] VI S ual ne Stl n g '.-:hil%:“u:.?r:a}-'[k] > pivot s&8 k »= start s& k >= 1)
if (k> i){
sweplarray, i1, k):
}

- What about I —

swep {array,

visual noise? e oo, T LAY

1o SDPSLA
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- Java - |EmMp/E

File Edit 5Source

i~HS

Refactor

Mavigate
{}l - ‘Ii}l - ‘t::l (::I -

QuickSortTest.java - Eclipse Platform

Search Project Bun  Window Help

KB B0 Q-

W

Sov @

Ep(tH(%E0 2 ™

e | E\[ a *i . |i i . iii e | | Freeerd
laz E\ ‘S @ ﬂ-| -';.g = public class QuickScrtlest | :E %
(a kSortTest 2 public wvoid quickScrt{int arrav[]){
Quic ? ] quickSort{array, 0, array.length - 1):
@ quickSert(int[]) }
@ quickSert{intl], int, int)
@ swaplintf], int, int} = public void guickSort({int array[], int start, int end)
{
int i = start;
int k = end;
if {end - atart >= 1){
int pivot = arravy[start]:
while (k > i){ =
while (array[i] <= pivet 25 1 <= end 22 k > 1)
it++:
while {(arrav[k] > piveot 2z k >= 3tart 22 k >= 1)
k—-:
if (k> 1){
awap{array, i, k)
}
O - = =0 )
o= Outline & - swap(array, start, k):
quickSecrt{array, start, k£ - 1);
| gquickSort{array, k + 1, end);
] =
elzel
return;
}
1 1
public void swap(int array[], int indexl, int index2) !
int temp = arrav[indexl]:;
[:::::] array[indexl] = array[index2]; AL
4 3
0® Writable Smart Insert | 30

rllelBdEsyBC

[&¥W University
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Features for BRICS

» Code collapsing
> Roll up to the top, leaving the top line visible.
» Moving brics of code by drag and drop

- Using Eclipse as an example, this kind of block
movement is supported by built-in refactoring
support.

» Flagging of structure errors

s SOPSLA
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Evaluating BRICS

» Only anecdotal evidence (so far)

- Every CS1 student that has seen BRICS wishes it
already existed.

- Every grad student who has seen it has said they
could make use of it

- But this isn’t enough feedback...

» Formal evaluations before code is written

- Use survey and eye tracking information with
mock-ups to demonstrate that BRICS is worth
pursuing

2 DPSLA
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Extending BRICS to Collaboration

» BRICS leads to the ability to draw overviews, which in turn
leads to the ability to show what code segments others are
looking at.

= Java - Temp/src/QuickSortTest java - Eclipse Platform =1
Eile Edit Scurce Refactor Mavigate Search Preject Run Window Help
HYEE  Hefrmearory i S-@ i B0 BEFEY BSOS = e
Er(fHEmo® 1 7 O [J) “QuickSortTestjava &3 = B[] "QuickSertTestjava 5 - g
ja Ja
a ] L| g = public class QuickSortTest { ] ] [
o e ‘ ¢ = ublic void guickSort(int array[]){ m Class A Class B Class D |
® QuickSortTest v o= ! = - i
g quickSort (array, 0, array.length - 1);
@ quickSort(int[]} '
o quickSortint]), int, int]
@ swap(int]], int, int) = public void gquickSort{int array[], int ztart, int end)
E —
int i = start; 1 T
int k = end;
if (emd - start »>= 1){ ‘
int pivot = array[start]: |
while (k > 1){ = E
while (array[i] <= pivot &: 1 <=end 3z k > i)
itts
vwhile (array[k] > piver s& k »= 3tart &2 k >= 1) Class C
L |
if [k > 1) =
seapeera, 1, 0 ]
}
oz =g } [E—]
o= Outline &2 Fwap|array, start, Ki:
quickSort[array, stars, k - 1);
1 quickSort{array, k + 1, end);
} L L4
32
return,
: L
! ]
= public void swap(int array(], int indexl, int index2) {
int temp = array[indexl]:
:l array[indexl] = array[index2]; - 2
4 » 4 +
o* Writable Smart Insert 3 sl elBEEyRE
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Extending BRICS to Collaboration

» BRICS leads to the ability to draw overviews,
which in turn leads to the ability to show
what code segments others are looking at.

» Voice communication to talk about the code

in the same way they would in the same
room.

» How well can we simulate the computer lab
experience over a distance?

y SOPSLA
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Questions to be Answered

BRICS:
» Is it useful?

» Would combining BRICS class outlines with
standard class diagrams be effective?

» How simple is too simple?

Collaboration:

» Is real-time multi-user editing of source code
feasible?

25 @PSLA
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Conclusion

» These ideas will be worked on

> Tests with the mock-ups will begin in January.

- As part of their honours technical project, two 4t
years CSC students are working on an Eclipse
plugin of the BRICS editor

- My intention is to develop a thesis from this
material.

» Any suggestions or feedback? | will be at the
conference all week!

2 EDPSLA
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