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My Goals for This Talk

« Share my experiences

e Contribute to a small body of literature on
Just-in-Time Teaching in Computer Science

 Advertise!

 |t's fun, it's effective, try it!

e Can work for new instructors as well as
experienced.



Outline

 What is Just-in-Time Teaching?
* Prior work in computer science
 Three examples, two approaches

e Assignment
* Lesson planning demonstration
« Student & instructor evaluations

e Conclusion



What is Just-in-Time Teaching?

Learning Learning
in the outside the
Classroom Classroom

N




What is Just-in-Time Teaching?
[Novak et al. 1999]

Homework, Projects

Learning Exercises completed
in the before class
based on readings
Classroom

or prior knowledge

WarmUp Exercises



What is Just-in-Time Teaching?
[Novak et al. 1999]

Key ldea:

Create or adjust lesson plans
‘just in time”
INn response to students’
preliminary understandings.



Applications of JiITT to CS

« Bailey & Forbes (SIGCSE 2005)-CS 0
« Astrachan (FIE 2004) — Programming contests
* Fleischer (TLS 2004) — Theory of computation

 \What | contribute:

« Experience with different types of courses

« Experience of a new instructor teaching courses for
the first time



Approach 1: Discussion Questions

Students are asked to write

« Questions concerning terms not defined in the reading,

« Questions to clarify ideas,

« Questions about the relationships between ideas or approaches,

« Questions regarding assumptions behind approaches,

« Questions concerning the motivation or necessity of ideas or protocols.

Cite a page number from the text

Operating Systems, 15 students
Average one question per class for 10% of grade
Due 5 p.m. for 8 a.m. class



My Class Preparation Process

« Review assigned reading (1-2 days before)
« Gather questions in HTML document (5 p.m.)
e Organize:
« By topic
« Basic — detailed — “big picture,” beyond scope of text

« Sketch lesson plan on paper (later that eve)

« Mainly use whiteboard,
occasionally overheads and handouts,
never PowerPoint!
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Device management

* Who |z usually responsible for writing device drivers? The designers of the 05T Or do they rely on the manulaciuners of componants to
create drivers that sre compatible with their reconfigueable devies driver? © e

Memory management - \Jhwot s Uir kel F‘Lé-mﬂf'—f?’

+ Wy understanding of virual memory is that it is a simulation of physical memary {93, and | would thesefore say that virtual memory is
nol real® memany. So, how is il possible to store or 2ave information on virlusl space, spaca that does not even axist it e first place?

* Tha Euﬂt eays “hy 1990, almost all LINIX implemantations had evolved from swapping systems 1o paging systems. (p. 108) What
exactly is virual memary, how is it used in programming, and how much control Sver vidual memary programmer have? 15 virtual
memory controlled by 1he gperating system or by the prograrns that are minning® = &
11 Virlual mamaory utiizes storage space in both Primany memory and Storage device, how does it deal with the 11D delay that Storage
danice nesd 1o retrivelstore data? Would this cause complications in the synchronization of the memary managemant sysiem?
¢ e [wee come back o this later when we talk abaut memory in more detail]

. { i the difference batween swapping and paging systems, as mentioned on page 1067 s [we'll come back b this kter too]

ol A1 .
ot et
pors b 2 oty
* |I'm @ bit confused on the made bil mentioned arcund page 6. How can the bt be changed from usar to probedied madds f-pmlacted ‘T
program cannof change thiz bit, as to be prolecied, the bit muwst already be set. This means & user Space process iz changing the mode,

but wouldn't that defeat the purposa of the protection? T [we'll also come back 1o this more in chapber 4]
When -|:1i:',1~:;:.¢singII system calls, tha book refars fo "stub® functions that use tha trap Tunclicn, (3.2) A these stub functions similar o
husk anquamal unctions where the stub simply calis the trap function with some additional parameters or i there more 1o the stub
funclions?
Why i it that the trap mechanism and related code of kermel-implemanted funclions take relatively longer time 1o execuls compared o
normal function calls? (pg 98-29) [ ;
Iy supervisor mode the processor only executes instructions from the OF kermed, since that is the only tnested soliwang [l least that's
mentionad in e book). How would an app programmer “trick” the processor into thinking the rmods bt s set o superdzor, or how
waould an OF programmer prevent hal fram ever happening? s
| = Ia it passible Tor ond users to wite a trusted solfwares? If not, does i imply the number of trusted softwanes hes been fieed since the OF
s released? -
. Ils‘-il.pmihlc for an application programmer 1o wrile programs for the kemel of an OS (e thal will be executed in the kemal of an 0S)7

Processor modes

-
* | know that ane of the major advantages of Linux is thal the user can alter the kemel and recompie to truly customize the 05, How
does this [ in with he Inested aspect of kemel software? e

Requesting services from the 05

= The author states thal "as & rue of thurb, cperating systems based on a systom call mterface are mora elficient than those requiring
ma;ﬁeg to be exchanged between cstingt processes® (pg 1000, However, arg Inere special cases when message passing i more
efficient than syslem call? s

= A daemon is a user space thread that seems to implement ime o space mulliplexing that the OF usually handles, Shouldnt the 03

simply do what a daemon does? (pg 101) | S [What i a dasmon’?]
3 ik
), ol ot Get Fo

UNIX Architecure  — Wt oller of |

* Could you explain what is meant by a portable timesharing 05 (104)7 The definition of timesharing in the glossary is not very chear, and
the concapt of portahility ks not ined.

» Cmginally, Unix sarved as the example of 3 pure microkemsl (pg 104), but more modem versions have moved to a larger more comple
kernel (pg. 108) due 1o device complesdty. Why dir the operating syatem (now Solaris) change its hasic philosophy? I the microkermel

no longer valid? 15 the NT kemel considered a "microkemed™? [ ;
6\ L”Lﬁ')‘h (g 2
o S

Windows NT Architectu
mnao [ | re ..—JL



Student Evaluations —
Approach 1 (OS)

Concerns:

e Frustration about time
guestions are due,
reading to assignment

Kudos:

* “helps me think
carefully”

* helps to have a forum
to ask and discuss
guestions

* "helps everyone to
contribute”

* “entertaining”



Instructor's Evaluation — Approach 1

Disadvantages: Advantages:
. Prep takes longer than « Self-bootstrapping.
reusing notes. « Class prep in brief regular
« Prep not reusable. sessions [Boice 2000].
 Need a readable text. « Students prepare.
 Less structured. « Address questions &

. May need to work to misconceptions.

break out of lecture mode. « Use class time effectively.

« Engaging, improvised,
conversational, fun!



Approach 2: WarmUp Exercises

* “Pre-homework™ - problems to be completed or
questions to be answered before class

e Used In

o Software Design, 14 students, 15% of grade
« Human-Computer Interaction, 17 students, 20%

« Completed several hours before each class
* Graded on effort, not correctness



Example assignment. Week 1

0. What, in your experience, makes really BAD software?

1. Brain Power Question, p. 35: Can you think of three
specific ways that well-designed software is easier to
change than software that has duplicate code?

[Head First Object-Oriented Design & Analysis]

2. What's the most important thing you learned from this
chapter?

3. What's one question you still need to answer?

4. About how long did you spend doing the reading and
answering these questions?
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Example assignment. Week 2

1. Super Brain Power Question, p. 85: Can you
come up with at least one more alternate path for
Todd & Gina's dog door? Write out the use case &
update the requirements list for your new alternate
path, too. [HF-OOA&D]

2. What's the most important thing you learned from
this chapter?

3. What's one question you still need to answer?

4. We'll (probably) practice developing use cases
and requirements in class. Can you suggest a small
application that would be interesting to think about?
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Student Evaluations —
Approach 2 (HCI class)

Concerns: Kudos:

 Disliked readings  Made me do the
readings & think

 Seem to not always
Y critically about them

address key issues
 Helped know where

¢S took |
ome ok Jonger to focus effort

than others



Instructor's Evaluation — Approach 2

Disadvantages: Advantages:

 Need to generate « Can reuse WarmUps.
WarmUps. « Class prep in brief

e Helps to have a text regular sessions.

with good exercises. . Gjve more direction.

* More work to decide . Feed in-class problem
how to use student solving as well as

responses. discussion.

 Need to set student . Engaging, improvised,
expectations carefully.  conversational, fun!



Conclusion

e Try it
e [t's fun.
e |t's effective.

* |t takes less time than you might think,
especially when preparing a new course.

* “They are like nothing I've encountered in any
of my other classes, but | think it's a great idea.”

* | wish every class used them.”



Questions?

Janet Davis
Grinnell College
<davisjan@cs.grinnell.edu>



Discussion Questions for 9/4

Device management

-

Who is usually responsible for writing device drvers? The designers of the 057 Or do they mely on the manufacturers of components o create dnvers that are
compatible with their reconfigumble device driver?

Memory management

-

My understanding of vinual memory is that it is o simulation of physical memory (93], and | would therefore suy that virtual memory is not "real” memory. So,
hove s it possible to store or save information on virual space, space that does not even exist in the first place T4

The book says "by 1990, almost all UNIX implementations had evolved from swapping systems to paging systems."{p. 1061 What exactly is virtual memory, how
is it used in programming, and how much contml over virtual memory does progmmmer have? s virtunl memory controlled by the operating system or by the
programs that are running T4

If Wirtnal memory wtilizes storage space in both Primary memory and Storage device, how does it deal with the 1O delay that Storage device need to retrivelstore
data? Would this cavse complications in the synchmonization of the memory management system? W [we'll come back to this later when we talk about
memory in mone detail]

What is the difference between swapping and paging systems, as mentioned on page 106T ¢ [we'll come back to this later too)

Processor modes

-

I'm a bit confused on the mode bit mentioned around page 96, How can the bit be changed from user to protected mode? A protected program cannot change this

bit, as to be protected, the bit must already be set. This means a user space process is changing the mode, but wouldn't that defeat the purpose of the prmotection ?
[we'll also come back to this more in chapter 4]

When discussing system calls, the book refers to "stub® functions that use the trap function. {3.2) Are these stub functions similar to husk and kemel functions

where the stub simply calls the trap function with some additionul parameters or is there more to the stub functions? (

Why is it that the trup mechanism and related code of kemel-implemented functions take relatively longer time to exccute compared to nomal function calls? {pg

OE-9

In supervisor mode the pmcessor only executes instructions from the 08 kernel, since that is the only trusted software (at least that's mentiomed in the book). How

would an apn mrosrammer “trick” the processor into thinking the mode bit is set to supervisor, or how would an OS5 programmer prevent that from ever

happening 7

Is it possible for end users o write o trusted softwares? If not, does it imply the number of trusted softwanes has been fived sinee the 05 is released 7

I= it possible for an application programmer to write progmms for the kernel of an O8 (ie that will be executed in the kernel of an O8)7

I know that one of the mujor advantages of Linux is that the user can alter the kernel and mcompile to truly customize the 05, How does mis nom with the

trusted aspect of kernel softaan ?

Requesting services from the OS

-

The author states that "as o rule of thumb, operating systems based on a system call interface are more efficient than those equinng messages to be exchanged
between distinet processes” (pg 100). However, are theme special cases when message pussing is mome efficient than system call ¥

A daemon is a user space thread that seems to implement time or space multiplexing that the 085 wsually handles. Shouldn't the O8 simply do what a daemon
does? (pg 101 [What is o daemonT)



Mutt 6.5-6.9, p. 216-229

6.4 The Process Abstraction (from last time)

(L& 2'3  QooLF

"F-fr.' M: o :"'xll II":_',:TI'I-EDS'[_F

| * What's in 2 process descriptar? (Ms. Dawis)
N e = What is the advantage of using handles? (pg 213) [ e .
= At the very end ol the main text of 6.4, on page 214, the aulhor mentions that “vanous other parts of ther 05" can change process
i L als 2 diad s descriplons, even thowgh a betler rarmnming practice would be to ensure only 1he process manaoer can change mem. What are
L,Jn these "varous other pars® and why do they need to be able to change process descriplors?

1 1?{ Ctesd olg.arn FITY”"*“-‘ 6.5 The Thread Abstraction

Ty S il L L gm0 * When something & implemented by "the library” (bop of pg. 218} what doses that mean? What iz "the librans?" S
= i RS T * lava has one clzes and one mledace: Thread and Runnable. Does the "Thresd® class in Java have the same conceplt as our text
PR chalu O+er lae o book? how about more details? B .
s R L Y de DR * |I'm not sure | understand the relationship between fork, sys_fork, do_fork, clone, sys_clone, and do_clone [in Linux]. 15 cloms wsed for
L,J!iz ne A g4 s thieads rather than processes? What's the difference batwesn sys_ and do_7 (p. 218)
St g .L e = Aceonding b man clane: *Unlike lork{Z), these calls sllow the child process to share pans of its exacution conlext with the
e s e diaid calling process, such as the memony space, the table of file descriptors, and the table of signal handiers, The main use of
A L O LT o ] clonel) is 1o implement threads: multiple threads of confral in & program that run concurrendly in 2 shared memony space.”
YA g ole f_;,-"' Tkl ad | .
o | ; 6.6 State Dlag rams
e : _ : .
2 . = |n UMIX state diagram, the "zombie® child is only terminated when the parent calls wait(). What happen if the nt i tesminated before
i A LTy o the child or the parent never call wait(y? Wil this cause resource leakage by keeping the process descriptor of 2ombie processes? Does
i e thiz suggest that a child should nat stay alive longer than the parent? (. 221 0 s
— S I
= T Thamdodstqeh giac 6.7 Resource Managers
| WL Ll
ot o8 4 by = Why is a resource defined as “anything that can potentially Bock a process from executing” (p. 225) when a more usslul delinilion could
| . o B ¥- be Used [such as somathing 1o da with dats transmission)? e _
Crordid aad L UMY ddinacto )T * The book mentions, on page 224, that a compuler has A rezources and G is the number of each resource. The example @ is that A isa
. : digk drive and that we have two disk drives. Moreower, a process can request more than one of each resource at a time. Can you give
liﬂl L L an example of when a process would need mose than one GO drive at the same lirme of any other resource for thal matler? (Lue)
VAL T e * Onpg.223, the aulhar mentions that there are various “lypes” of resources and each fype has mulliple “unds® of rescuces. Could
- A = explas with examples whal he means by “lypes” and "units” of rescurces? s
. S L‘L i e A ; = Just out ol curiosity, what are few other consumabie resouces apart from input data and messages that the author mentions? (Saugar)
) DT M UGAR ¢ 0 = * if a LISE device is unp gd, how does s resource AIEmACE let processes know that the resource & no longer available? [Ormaors
~ LG bk, setr Hatgr Iifou 7 e D
o [} - -
ussh oo > 6.8 Process Management Policies
b “ SRR I ey » From page 226, it seems that a parent process knows all = child processes, and that a child knows its parent. Howeves, does a child
LA0LAA 0 ALl R A
! [ttt ki [OCESS its "sibEngs"? What type of sharing occurs batween child processes, explich or ransparent? | s
% e ¥ % Why do some OF's ignane ihe hierarchacal relationship descritsed in Figure 6,137 | thought that the parent process automatically had the
— i, R [ ﬁtﬁ:a blockfactivate the child process. How would the parent manage the child olhenwise? e
"_\J . I|"'| (L 2 o T e T iz the advaniage of giving a parent control owver child PrOTeSS ST —
0 i ‘ - = A there gny advantages or disadvantages 1o using the process hieranchy o control aspects of processes instead of hesarvng it all o
F L N o I separate resource managers? Why would programmers choase ane design over the otiar? | s
+ \What are the sdvantages/disadvantages of having & parent process conlrol i chikd processes for an app programmer arend user?
g,
e II’ f._ = The OS5 for the AG 4000 {pg. 226) sounds very interesting. What makes this se1 up =o difficult and wiy isn't # in use loday?
i M A . i i
I Y { 9 'I_ t |'?,|'_ _4-1:_ A T [
'“b")‘ 2 T 5 Jﬁl& (davisian @ csorinnelLedu)
[ i B Py e,
loen Hocoy LBedlumt, d Seplember 14, 2006
g bl y Lklst ravised Seplerbaer 14, 2006
)
4
-':: [ ([A’“ H J {




Example assignment: Week 10

1.Which XP practices are already being used by
your team? In what ways?

2.Which practice would you most like to see your
team start using (or significantly improve)?
Why?

3.Which practice seems the least relevant to your
project for this class? Why?

4. What's the most important thing you learned
from this reading?

5.What's one question you still need to answer?
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XP Primary Practices
2it together (7))
Whole ceam (6]

Informative workspace (1)

* Iz this practice relevant? Can we do it?
Energized work (2}

* T= this relevant when programming is not your full-g

Ealr programning (9}
* The zection on Pair Programming notes that "mest prd
for more than Eive or six hours in & day®. With thi
companies that use pair programming hawve their empld
remainder of the workday? Two to three hours of med
incredibly excessive, as does two to three hours of

+ How L3 Cime normally managed in industry? How many
programmers actually write code?

Stories (1)
* What is this practice?

heakly cycle (2}

Do we have a weekly cycle?

* On page 46, in the second item under *Weekly Cycle®
"Hawe the customers pick a week's worth of stories ]
Who are the customers in this case? Are the Cusbome
devalopars?

Quarterly cycle
* Thie iz difficult ko do in a one-semesber coursel

Slack (Z}

Ten-minute build

* what is iE?

* Is it relevant to this project?
Conbinuous integration [3])

Test-first prograseming (2]
* Ts this appropriate for our projectse?

Incremental design (4}
4 What is the heart of this practice?
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Example Student Questions

My understanding of virtual memory is that it 1s a simulation of physical
memory (93), and I would therefore say that virtual memory is not "real"
memory. So, how i1s it possible to store or save information on virtual
space, space that does not even exist in the first place?

I'm a bit confused on the mode bit mentioned around page 96. How can
the bit be changed from user to protected mode? A protected program
cannot change this bit, as to be protected, the bit must already be set. This
means a user space process 1s changing the mode, but wouldn't that defeat
the purpose of the protection?

I know that one of the major advantages of Linux 1s that the user can alter
the kernel and recompile to truly customize the OS. How does this fit in
with the trusted aspect of kernel software?

A daemon 1s a user space thread that seems to implement time or space
multiplexing that the OS usually handles. Shouldn't the OS simply do
what a daemon does?
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