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BUT THE
WORLD ISN'T
CHANGING
CODE

It’s still difficult to learn,
write, test, debug,
design, deploy, fix etc.



headlines from the last month

Computer Error Costs Indiana Millions In Education Grants

United Continental CEQ: Still fixing bugs in new computer system
Computer glitch hampers IMPD communications for 4 days
Computer Glitch Leads to $1 Gas (Sweetl)

ICANN Extends New Domain Deadline Because of Bug
Computer Glitch Means No Licenses, IDs

Computer Glitch Dashed High School Hopes for Five Queens Girls
Computer glitch causes hospital billing errors

Bats CEO Says Computer Glitch "Unforfunate'

State Panel Wants Answers about Prison Computer Glitch

Computer Glitch Delays NJ Jobless Claims


http://www.google.com/url?sa=X&q=http://www.indystar.com/article/20120417/NEWS02/120417027/Computer-glitch-hampers-IMPD-communications-4-days%3Fodyssey%3Dnav%257Chead&ct=ga&cad=CAcQARgAIAAoATAAOABAq5y3_ARIAlAAWABiBWVuLVVT&cd=aymXcr7IqYI&usg=AFQjCNF9zaRH_fmFNFLRB239e7wDrY1c4g
http://www.google.com/url?sa=X&q=http://fox2now.com/2012/04/12/computer-glitch-leads-to-1-gas-sweet/&ct=ga&cad=CAcQARgAIAIoATAAOABAvdqe_ARIAlgAYgVlbi1VUw&cd=IEtb_CB__n4&usg=AFQjCNEQBjD-BkDRgdnaGkMW8JmNIt0HAw
http://www.google.com/url?sa=X&q=http://wobmam.com/computer-glitch-delays-nj-jobless-claims/&ct=ga&cad=CAcQARgAIAEoATAAOABAmbSl-wRIAlgAYgVlbi1VUw&cd=-FfOLfd8qfQ&usg=AFQjCNH4m5als4PVTzLX9aJcxTjnuPc7ZQ

developers use the wrong languages
teams lack effective methodologies
CS education fails to adequately prepare

tools fail to compensate for human fallibility



developers use the wrong languages
teams lack effective methodologies
CS education fails to adequately prepare

tools fail to compensate for human fallibility

ALL OF THESE ARE HUMAN PROBLEMS

because

PROGRAMMING LANGUAGES
ARE USER INTERFACES



PROGRAMMING LANGUAGES
ARE USER INTERFACES

Some history on this viewpoint
Research on the topic

Open questions



IN THE BEGINNING

(the early 1940's anyway)
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Programmers Betty Jean Jennings (left) and Fran Bilas (right) operate the
ENIAC's main control panel at the Moore School of Electrical Engineering


http://en.wikipedia.org/wiki/Jean_Bartik
http://en.wikipedia.org/wiki/Frances_Spence
http://en.wikipedia.org/wiki/Moore_School_of_Electrical_Engineering

SEPARATING HARDWARE
AND SOFTWARE

the IBM punchcard



INTERACTIVE COMPUTING

Douglas Engelbart, 1968



INTERACTIVE COMPUTING

what made this different was the speed with
which the computer reacted to human input

NO longer necessary to write and wait

feedback loops between people and
computers were reduced to milliseconds

the result of ones commands could be seen
immediately, allowing people to engage in the
rapid exchange of information

11



BATCH INTERACTIVE
COMPUTING COMPUTING

programming GUIs
web sites
mobile apps

Kinect



BATCH INTERACTIVE
COMPUTING COMPUTING

manipulate a manipulate the
computer’s future computer’'s present
behavior through behavior through
abstract notation concrete notations

Blackwell, A.F. (2002). First steps in programming: A rationale for Attention Investment models.
In Proceedings of the IEEE Symposia on Human-Centric Computing Languages and
Environments, pp. 2-10.

13


http://www.cl.cam.ac.uk/~afb21/publications/HCC02a.pdf

BATCH COMPUTING

researchers started to ask...

‘why can’t code be interactive like every
other kind of documente”

14
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http://bitsavers.informatik.uni-stuttgart.de/pdf/xerox/interlisp /3102300 interlDprimer Nov8é.pdf

InterLisp: syntax highlighting, spell checking, auto-
complete, version conftrol, integrated debugger,
efc.

a vision for writing, executing, and understanding

code interactively 15


http://bitsavers.informatik.uni-stuttgart.de/pdf/xerox/interlisp/3102300_interlDprimer_Nov86.pdf

INTERACTIVE CODE 1980-2000

these iIdeas go mainstream
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THE PRESENT AND FUTURE

What's hard about making

programming environments
more usable?

What progress have we madeze
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SIX BARRIERS IN PROGRAMMING

Ko, A.J., Myers, B.A., and Aung, H. (2004). Six Learning Barriers in End-User

Programming Systems (2004). IEEE Symposium on Visual Languages and Human-
Centric Computing (VL/HCC), 199-206.

Think of programming platforms as a collection of
programming interfaces:

Language constructs, functions, classes, libraries,
APls, types, etc.

| claim that all barriers in programming arise from:

Problem solving challenges inherent to devising
algorithms and data structures to solve a problem
(which | called DESIGN barriers)

Usability problems with with the programming
intferfaces necessary to express these solutions

18



SIX BARRIERS IN PROGRAMMING

Discuss with your neighbor:
What was useful about the papere
What was surprising?

What was less usefule

19



SELECTION barriers

Finding programming interfaces that implement a
particular behavior

Reading APl documentation, asking a friend, using @
code search engine, searching Stack Overflow

20



USE barriers

Discovering the intended way to use a programming
inferface (syntax, inputs, outputs, side effects,
preconditions, postconditions, etc.)

Reading documentation about a function, class, or
method, writing test cases

2

K
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COORDINATION barriers

Discovering usage rules that govern how
programming intferfaces can be composed

Reading Stack Overflow, searching for error messages
on Google, reading documentation

C
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UNDERSTANDING barriers

Difficulties interpreting the unexpected behavior of a
programming interface

Searching Google for an error message, test case
minimization, guessing

—> CrypticUndocumentedException

2
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INFORMATION barriers

Difficulties observing the internal behavior of @
programming inferface

Finding a better debugging tool, writing the perfect
print statement, selecting the perfect breakpoint

24



PROGRESS

addressing these barriers



solutions to
USE barriers



o Kelleher, C. and R. Pausch. Using Storytelling to
Al I C e (200 7) Motivate Programming. Communications of the ACM,

vol. 50, no. 7, July 2007, pages 58-64.

what if syntax and type errors were impossible
(removes USE barriers)

B8 5 5 H
g

trevor's details
rpropenes Imahods rfumtons l

put hands on heart

create new method

revor  say
trevor  thank
trevor  play sound

™ Redo

Scenes Events |create new event

- curem
—_

When the world starts , do  World.scene 1 method
Let ,“ 283 move Amy Object

- Opening Scene Tripod | v

i R

~ @ World.scene 1 method @ vevor puthands on neant

World.scene 1 method Noparameters create new parameter
-~ No variables create new variable
-~
' World.Show intro text
World. Show beginning of story

trevor walkk to Boris the Ogre  maore..
trevor say Ogre  more.

- Boris the Ogre say Huh ~ more..

v anans sl o



Mitchel Resnick, John Maloney, Andrés Monroy-Herndndez, Natalie Rusk, Evelyn
S C rO '|'C h 2008 Eastmond, Karen Brennan, Amon Millner, Eric Rosenbaum, Jay Silver, Brian
Silverman, Yasmin Kafai. Scratch: Programming for All. Communications of he

ACM Vol. 52 No. 11, Pages 60-67

same idea as Alice: drag and drop prevents syntax
and type errors (removes USE barriers)
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Barista (2006)

Ko, A. J. and Myers, B. A. (2006).Barista: An Implementation Framework for Enabling New
Tools, Interaction Techniques and Views for Code Editors (2006). ACM Conference on
Human Factors in Computing Systems (CHI), Montreal, Canada, April 24D27,

what if you could embed anything in a

source file, in con

S Helle'W et
{

[A““M#—n

)

{

Pkt stane Anal o0 (St ing arge)

public clans Alternatives

{ [llmmthlsw:ldtooom.

{publlc sout e getleftPosition()

{

resum < isRound()
5. isRed()

public static boolean iSFruit(Shape s)

s.isOblong() *

s. isYellow()

texte (removes USE barriers)

public class HelloWorld
{

T — T T
{

retern I.“) A5 v nfed) || v nObongl) A4 v, nYellow )

public class ImageTransformer
{

Rotates an kmage by an angle given in degrees.

public vo.a rotate|l=age img, double degrees)

{
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)
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G Q@ ren e >
pr et Ofen, )
)

(publlc vola paintFruit(Shape shape)

ine left = shape . minX():

int top = shape.minY():

int right = shape . maxX():
in: bottom = shape.maxY():

' ¢ shape. round() m.rom«))

shape.red()  shape.green()
{
Image l"l.; load("apple.png")
, 40)%
)
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solutions 1o
SELECTION barriers



ke yWO rd p ro g rO m m i n g (200 6 ) Greg Little and Robert C. Miller. "Translating

Keyword Commands into Executable Code."
UIST 2006, pp. 135-144.

what if programs could be guessed from natural
language<¢ (removes SELECTION barriers)

> email
™M view email Go
S ETlemail address el N subject line G ETETe Hfile) Send Email | [Go]

> email vikki@mit.edu

M email vikki@mit.edu about BTS L d L (attach [TT) send Email | [ Go |

> email vikki@mit.edu movie at 3pm today

M email vikki@mit.edu about "movie at 3pm today" (attach [{11]) |Send Email | |Co

' discussion paperl


http://groups.csail.mit.edu/uid/projects/keyword-commands/uist-2006-paper/paper.pdf

CoScripter (2008)

what if web
Interactions could be
recorded and

replayede (removes
SELECTION barriers)

Gilly Leshed, Eben M. Haber, Tara Mafthews, and
Tessa Lau. 2008. CoScripter: automating \ &
sharing how-to knowledge in the enterprise. In
Proceeding of the twenty-sixth annual SIGCHI
conference on Human factors in computing
systems (CHI '08). ACM, New York, NY, USA,
1719-1728.

CoScripter %
> » u ¢4 ¢ v
Step Run Stop Edit New Wikl

Press Step to start running this script
Complete a purchase on BOND

Q egoto

"hitps://w3-1.ibm.com/procurement/t

¢ you click the cart you want to
check out

e click the "Check out/finish" button

¢ click the "Edit accounting one
screen (advanced)" button

e enter your bluepages.dept (e.g.
NWEB) into the "Department”
textbox

¢ enter your Bond Major (e.g. 700)
into the "Major” textbox

e enter your Bond Project (e.g. CHA)

into the "Project” textbox

[2]

< |

|
[>]

Personal Database

Bluepages

e-mail address = x@y.com
Zip code = 12345
Bond Division = SR

i

32



Reform (2009)

web mashups
through interactive

web scraping

(removes SELECTION
barriers)

Michael Toomim, Steven M. Drucker, Mira
Dontcheva, Ali Rahimi, Blake Thomson, and
James A. Landay. 2009. Attaching Ul
enhancements to websites with end users. In
Proceedings of the 27th international conference
on Human factors in computing systems (CHI '09).
ACM, New York, NY, USA, 1859-1868.
DOI=10.1145/1518701.1518987 http://
doi.acm.org/10.1145/1518701.1518987




o Hartmann, Bjérn, Leslie Wu, Kevin Collins and Scott R. Klemmer. Programming by a
d m IX (200 7) Sample: Rapidly Creating Web Applications with d.mix. In Proceedings of uist
. 2007: ACM Symposium on User Interface Sofftware and Technology. Newport,
Rhode Island, USA, 2007.

what if web service mashups could be constructed
by selecting examplese (removes SELECTION barriers)
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http://bjoern.org/papers/hartmann-uist2007.pdf

Mica (2006)

Mines an API to
augment Google
search results with
classes and methods

-
_ l c a Jjava full screen

Search Completed Full-Screen Exclusive Mode AP
, _ Do you want to use high-performance gr
GraphicsDevice ... If you've been asking any of these qu
setFullScreenWindow java.sun.com/docs/books/Atutorial/extra/f
Mica search Q
Java soutce search '
Definition L Full-Screen Exclusive Mode
GraphicsEnvironment Fullscreen exclusive mode is handled -

getDefaultScreenDevice For a list of all available screen graphics

getLocalGraphicsEnvironment java sun com/docs/books/tutorial/extra/f
isFullScreenSupported

getScreenSize £ Enabling Full-Screen Mode (J

setUndecorated Code Examples from The Java Develop:

javaalmanac.com/egs/java. awt/screen_F
Are these results useful?

Yes Ho £ HappyNewYear java - Countdo
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solutions to
COORDINATION barriers



1 Krishnamoorthy, V., Appasamy, B., and Scaffidi, C. (2013). Using
I ﬂ Te | | I g e ﬂT A P I TU TO rS intelligent tutors to teach students how APIs are used for
software engineering in practice. IEEE Transactions on
Education, 56, 3, 355-363.

tasks from online FAQs | i
and open source code e mse. g e O

System.out.printla(*Failed to loed JDBC/ODBC driver.®): feel you understand this code
sappet, chick the done button to

providing more =y ==

com = DriverManager.getfonzection (ydec:odbormed

retura;

Generates INSTruCTionNQl  Grmesios b sias dars Dasbase Comectiiy G080
n ‘Muanaph Please read 2

catch (Exceptiom e

explanation and 1 L———
context about API [oone.

Fig. 3. A quiz typically starts with a few examples showing how to use the API.
usage rules

Connecting to a database using Java Database Coanectivity (JDBC)
APl gradatabasecoanectroy

.

Creanes 3 Statemest obyect for

Ly

Tt . eneoutelpdate ( “INSERT INTO MyTabie( same ) VALDES sy name' ) T )1 | wendng SQL statements % the

datadase
finally
Ly (
et clome | | Gat Mt

casch (Throwable ignede

| DONE
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Stack Overflow

To check if an element is an array in JavaScript, | have always used Crockford's function (pg 67 of The
Good Parts):

return value &&
typeof value === 'object' &&

A searchable
repository of patterns o e e g
and usage rules for Nentue.roper ytsinmarabiec Lot 1)

}

C O I ' I p OS I n g But if I'm not mistaken, recently some guy from Google had found a new way on how to test for a

JavaScript array, but | just can't remember from where | read it and how the function went.

p ro g ramm i N g Can anyone point me to his solution please?
interfaces pate

The person from Google who apparently discovered this is called Mark Miller.

VN
W var is_array = function (value) {

Now I've also read that from this post that his solution can easily break as well:

// native prototype overloaded, some js libraries extends them
Object.prototype.toString= function(){
return ‘'[object Array]';

}
function isArray ( obj ) {

return Object.prototype.toString.call(obj) === '[object Array]';
}

var a = {};
alert(isArray(a)); // returns true, expecting false;

So, | ask, is there any way that we can truly check for array validity?

javascript | arrays

flag edited Nov 18 at 22:39 asked Nov 18 at 21:55
Andreas Grech

SER 13.7k ¢ 1 041 081

83% accept rate

[

Possible duplicates: stackoverflow.com/questions/1202841 stackoverflow.com/questions/1058427 — CMS
Nov 18 at 22:13

Dont cloce mvyv niectinn becatice | have now nocted an 1indate to it — Andreace (arech Nov 18 at 2940



solutions 1o
UNDERSTANDING barriers



Stack Overflow

A searchable
repository of human
readable
explanations of error
messages and other
sfrange behavior

ML can't unify 'a with int

CAREERS 2.0 .ill + ® oirmeyo.

by stackoverflow

The exercise is to code a function in ML that deletes an element from a binary search
code:

0

W datatype 'a tree = Lf | Br of "a * 'a tree * 'a tree;

57 fun deleteTop (Br(_, Lf, t2)) = t2
| deleteTop (Br(_, t1, Lf)) = t1
| deleteTop (Br(_, Br(v, ul, u2), t2)) =
Br(v, deleteTop (Br(v, ul, u2)), t2);

fun delete (Lf, k : string) = Lf
| delete (Br((a,b),t1,t2), k) =
if a=k then deleteTop(Br((a,b),t1,t2))
else if k<a then Br((a,b),delete(tl,k),t2)
else Br((a,b),tl,delete(t2,k));

When | load this into Poly/ML it warns me of incomplete pattern matching in deleteTo;
matter because delete only ever passes deleteTop a branch.

val deleteTop = fn: 'a tree -> "a tree
val delete = fn: (string * 'a) tree * string -> (string * 'a) tree

| created a (string * int) tree and ran

> delete(a,"they"”);
Error-Type error in function application.
Function: delete : (string * 'a) tree * string -> (string * 'a)
Argument: (a, “they") : (string * int) tree * string
Reason:
Can't unify (string * 'a) tree with (string * int) tree
(Different type constructors)
Found near delete (a, “they")
Static Errors

Let me re-iterate one of those lines:



Hartmann, Bjérn, MacDougall, D., Brandt, J., and Klemmer,

S.R. What Would Other Programmers Do?2 Suggesting
I—l e | M e O U 'I' 20 ] O Solutions to Error Messages. Proceedings of CHI 2010: ACM
Conference on Human Factors in Computing Systems.

Atlanta, GA, 2010.

T

. . “ » Foilowl | Processing 0167
WAt If fiXES 10 e e
error messages Lhaiel il

could come

" ;:"r::ll-:-.l i 0600 HelpMeOut
from everyone =8 @ helpmeout x
who'd fixed the [ o
Error Message:

loat x - 1033
error beforee ol
float arr[] = rev
T. 1o0Qt mg.el - 8. sl‘ggestlon 1
flont seglength =

Variable must provide either dimension expressions or an array initializer

l' Before (Broken) After (Pixed)

(removes vold setup 21 () = int[); 2int y[) = int (widen) ;|
UNDERSTANDING o 0. 250): | A S T e (T TR &

snooth();
ceeve o gza| Suggestion 2

bOffierS) ;.:;-_.:':M:{B. 1688);

} Before (Broken) After (Fixed)
2float arr() = new £loat(); 2float arrf() = {0.0, 0.33, 0.66, 1.0);

void drov() { more info | vote up | vote down | find line | copy fix
backgro un a{zze)

Tloat dX « mouser - X3
rloot dy = mouseY - y;
Rl [T

el =-A

Variable must provide either dimension expressions or an array initializer

4]


http://bjoern.org/papers/hartmann-chi2010a.pdf

"WYSIWYT Testing in the Spreadsheet Paradigm: An Empirical Evaluation”, K.

Rothermel, C. Cook, M. Burnett, J. Schonfeld, T. R. G. Green, and G.
Rothermel, International Conference on Software Engineering, Limerick,

Ireland, June 2000, pp 230-239. PDF

what if you could test spreadsheets by simply marking
which values are right and wrong?

(removes UNDERSTANDING barriers)

D3 @ = & X

|single B || 7,200 |57.600 [0 J 10,000 |
MStlatus Allowances GrossPay YTDGrossPay PreTax_Child_Care LifeInsutArmount
[s00 [ OO 7 ][633.5 RJ[¢33.9 7)[e355 R][¢a, s00 [n|
FedwithHoldAllow Adjustadivage SinglevishHold M arriedWithiHold FedWithHold NewYTOGrossPay
[o Jse.s PJoas 7 17)[350 7] 7)[7.087 7]
GrossOver§7K SocSec Medicare LifelnsurPremium HealthinsurPresrium DentalinsurPrernivm AdjustedGrossPay
[413 7300 [id B8 [id| [1184.7 7[5,502.3 [ |
EmployeeinsurCost EmployerinsurContnd NetinsurCost EmployeeTaxes NetPay
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solutions 1o
INFORMATION barriers



DuctileJ (2011)

what if programmers could
run their programs
whenever they wanted 1o,
regardless of compiler

errorse (removes
INFORMATION barriers)

“Always-available static and dynamic feedback” by Michael
Bayne, Richard Cook, and Michael D. Ernst. In ICSE'11,
Proceedings of the 33rd International Conference on Software
Engineering, (Waikiki, Hawaii, USA), May 25-27, 2011.

Always-available static and dynamic feec

Michael Bayne

Richard Cook
Uni of Washi

Michael D. Ernst

iversity of Washington
{mdb,rcook,mernst}@cs.washington.edu

Abstract

Developers who write code in a statically typed language are de-
mied the ability to obtain dynamic feedback by executing their code
during periads when it fadls to typecheck. They aee furher con-
fined to the static typing discipline during times in the development
process where it does not yield the highest prodactivity, If they opt
msicad to use 3 dynamic language, they forgo the many benefits of
static typing. We present a novel approach o giving developers the
benefits of both static and dynamic typing, throughost the develop-
ment process, and without the burden of manually separating their
program into statically- and dynamically-typed pasts.

Our approach relaxes the static type system and provides a se-
mantics for many type-iscomect programs.  We implemented our
approach in a publicly available tool, Ductile), for the Java lan-
geage. In case stadies, Ductile) conferred benefits both during
prototyping and during the evolution of existing code.
Categories and sehject doncriptons:

General terms:
Keywords:

1. Introduction

Developers rely om both static and dynamic feodback when cre-
ating software. They obeain static feedback, in the form of syntax
and type checking, by runaing the compiler. They obtain dynamic
feedback by executing the software and its tests. Only the developer
knows what form of feedback is most usefel at any givea moment
dering software development, yet they are constrained by carent
toals and cannot always get the foedback they noed.

If 2 developer chooses o work in 2 statically-typed language,
they are demied the ability to obtain dynamic foedback during the
peniods when their program fails to type-check. I they choose a
dysamically typed language, they forgo the many benefits of static
types entirely, For what are sometimes technical and sometimes
sdeological reasons, programmers are denied the benefits of having
static and dynamic feodback any time they doens it uscful. This
state of affairs leads to frustration and wasted effoet. We believe
that the programmer should be in charge, and should be able to do
cither foem of checking at any time.

We propose o give programumers their desired foedback at any
time during the development process, and with minimal extra effon
on their part. There are two ways in which sech a goal could be ac-

complished: by adding optional static type checking %o a dynamically-

typed language, or by relaxiag the type system of a statically-typed
language. We consider cach in tam.
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2 ] Robert Deline, Gina Venolia, and Kael Rowan, Software

C O d e C O n VO S ( Development with Code Maps, in Communications of the
ACM, vol. 53, no. 8, pp. 48-54, Association for Computing
Machinery, Inc., 4 July 2010

what if you could see all of your code and its
dependencies on a single screen? (removes
INFORMATION barriers)
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A Working Set Interface (2006)

A design sketch | created

Ko, A. J., Myers B. A., Coblenz, M. J., and Aung, H. H. (2006). An Exploratory Study of How Developers Seek,
Relate, and Collect Relevant Information during Software Maintenance Tasks. IEEE Transactions on Software

Engineering, 33(12), December, 971-987.

“What happens when...? ) (10)( Why? | (1)

private Jrasel rPasel, gPanel, biranel, tranel;
TV, csiicer;

Pactieom

tranel = nev JPanel(new Flowlayout())!

tPazel.setOpague(falee);
tPanel.add(nev Jiabel("Biue") ) 0

private JPazel rSlider, gSlider,

BFasel = new JPanel(new Flowlayoet());

tSlider = sew JSlider(d, 255, 0); d
m Brarel.setlOpagia(falee))
tilider.setOpaque(false)) brasel.add(sev JLabel( Dlue’));
unu:.mnmuMn - nev JSlider(d, 233, 0N
thazel.add( i «setOpaque(false);
0 -adaChargelisteasr(colorChangelisteoner);
. Sranel.add belider )i
colorPasel.add(bPasel);
colorPanel. . add(blanel) )
publie vold serThlokness(int thlckaess) |
this.thick = thick ’
) uses

. PareWroow

private Changelistenar colorChangelistener = sev Chasqelistener() {

—_— =0

private Changelistener tAlchknesslistensr = nev Changelistener() (

m peblic void stateChazged(Chaangelvent changelveat) (
peblie vold stateChanged (Changelvest changelvent) (

d objectConstructor.setlolor (nev Color(rSilder.getValuel),
obJectConstruaror, setThickness (ERLLdeE. getvalue() )} — gslider.getvaluel),
repaiat(); gSiider.getValvel()) )y

repaint()y
)
h }
»
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Code Bubbles: A Working Set-based Interface for Code Understanding and
‘ O d e B U b b | es 20 ] O Maintanence. Andrew Bragdon, Robert Zeleznik, Steven P. Reiss, Suman Karumuri,
William Cheung, Joshua Kaplan, Christopher Coleman, Ferdi Adeputra, and

Joseph J. LaViola Jr. To appear in: Proceedings of the 28th International
Conference on Human Factors in Computing Systems (2010).

what if IDEs sliced code up into snippets instead of
filese (removes INFORMATION barriers)
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Debugger Canvas

6 years from idea to Visual Studio plug-in

Devl_abs [ Search MSDN with Bing w\Sa United States (English)  Sign in

Home Aumtgéiiillbmms —“msdn

DevLabs: Debugger Canvas Advertisement

peblie overe
LT N |
Protny

et

) else {

Debugger

Canvas

About Debugger Canvas

Debugger Canvas is a new user experience for the debugger in Visual Studio Ultimate. It pulls
together the code you're exploring onto a single pan-and-zoom display. As you hit breakpoints
or step into code, Debugger Canvas shows just the methods that you're debugging, with call
lines and local variables, to help you see the bigger picture.

Version 1.1 of Debugger Canvas Related
The newest version of Debugger Canvas fixes bugs and improves the performance when + Guide to Debugger Canvas
stepping through code. It also adds some new abilities: . Debugger Canvas FAQ
. Switch between Debugger Canvas and file based debugging with a single click, even in the + Kael Rowan's Blog
middle of a debug session
. Debug multiple threads side by side with each thread and its most recent stack frame easily Get Debu gger Canvas
identified
« Cet an overview over recursive calls by showing one bubble per invocation Trv out Debu Ca
. Navigate easily up and down the call stack in the canvas itself ¥ O e A

experience for the debugger in Visual Studio
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PRODUCTIVITY IS DONE

New dev tools are fine, but they're increasingly
Incremental, niche and irrelevant to industry

Productivity Is not the problem, it's learning,
expertise, design, iteration, scale, domains

Look ahead 20 years...

What will we be coding?

Who will be coding it¢
Who will they coding it fore
How should they be coding it¢
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NEW KINDS OF CODE

Machine-learned

How do we code
against uncertaintye

Biological

How do we code against
anatomy and physiology?

Crowd-powered

How do we code against
human cognition?

Cloud-powered

How do we code against
data centers, social
networks, and massive
data setse
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BETTER DEVELOPERS

Instead of making better tools, why
Nnof make better developerse

Training end-users  Teaching novices

How can we insert How can we teach
education into end-user learners more efficiently
programming fools? and effectivelye

Facilitating experts  Structuring teams

How can we help How can we help tfeams
engineers make more coordinate work more

effective decisions? effectively? y



[ ] L] .
Teaching Problem Solving (2016)  s&iaiascsnti
Programming, Problem Solving, and
Self-Awareness: Effects of Explicit

Guidance. CHI 2016.

What if we taught novice programmers
how to structure and reflect on their
programming efforts?

One hour of instruction on six stages:

iInterpreting problem prompt,
search for analogous problems,
search for solutions,

evaluate solutions,

Implement solution,

6) evaluate implementation

1)
2)
3)
4)
5)
6)

Upon help requests, prompt for reflection:
“What are you doing, why are you doing
it, and is it working’'¢
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Teaching Problem Solving (2016), cont.

Two camps, two weeks, 25 students each

20 requirements to implement for a web application

140
120
100
80
60
40

3
0

m Expr Init.
» Expr Pres.

Day 5

Day 6

m Ctrl Init.
u Ctrl Pres.

Day 7

Day 8

Day 9

Campers with the
iINnstruction were more
productive, more
creative, more
independent, more
confident in their
ability fo code and
learn other non-
coding skills
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CS Ed for All

President Obama just announced a $4 billion
inifiative to:

Prepare and place 10,000 CS tfeachers in U.S. public
schools

Fund $125 million in CS ed research per year, including
NSF graduate fellowships, CAREER grants, basic
research funding, faculty positions, etc.

The computing education research community will
grow from ~50 researchers now to ~500 researchers in
the next twenty years
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