B Materials

This appendix contains the materials used dur ing the CodaConsole usabilit y study. In the sect ions that fo llow, you willfind:

x Procedures: used bythe exper imenter to maintain consistency between participants

x Consent Form: required ofall participants

x Background Questionnaire: administered before beginning the Tutorial

x Tutorial 1 : taught user about the inter face

x Exercises 2 : tested user understanding ofinter face and abilit yto operate it

x Evaluation Questionnaire: administered after completion o fthe Exercises

x Answer Key: used bythe exper imenter to scorethe accuracyo fthe user´s responses

x Par Key: used bythe exper imenter to scorethe effic iencyo fthe user´s responses

For a discussio n ofthe goals, methods, and results ofthe usabilit ystudy, please refer to

Chapter 7, ^Evaluat ing the Interface~.

1 This appendix containsa hard-copyversion of the on-lineTutorial.

2 This appendix containsa hard-copyversion of the on-lineExercises.

B.1 Procedures

1) Note Time:

2) Reboot telos

3) LabelTapes for Tutorialand Exercises (7)

a) Audio

b) Video (8mm)

c) Video (SVHS)

4) Lab Startup Procedure

5) Ver ify allcameras and mikes operational

6) Login as bovik

a) kinit as mre

b) clog

c) xinit

d) xter m(2 ˘ iconify one)

e) Tutorial -subject <ID>

7) Wait for user to arrive.

8) Note Time:

9) Consent Form

Good morning. Thank you for agreeing to participate in myuser study. Please forgive me for reading

from this script. Because it is important that I treat everyuser the same, I must read from a script.

In today’s user study, you will be using an experimental interface to the Coda File System. This study

consists of four parts. First, you will begin byfilling out a brief questionnaire. Then, you will go

through a tutorial to teach you howto use the interface. This tutorial takes approximately1 to 1.5

hours. After you complete thetutorial, we will take a break. Then, you will be asked to perform some

exercises using the interface. These exercises are expected to take 1 - 1.5 hours. Once you have

finished the exercises, you will be asked to fill out a brief evaluation questionnaire. Then, we can

discuss anyquestions you might have.

Before we begin, we must take care of some formalities. Please read through this consent form

carefully. If you are still interested in participating, please sign it.

� Check consent form, look for initials.

10) Background Questionnaire

Thank you. Now, please read and answer each of the questionsin thisquestionnaire. We will use this

information to help us interpret theresults of our study. Your responses will be kept confidential and

will be reported with your participant IDnumber only.

� Check background questionnaire.

11) Playgame to demonstrate verbal protocol

While you are using our interface, we will want you to be thinking out loud. Basically, thisjust means

that you should saywhat you are thinking. Both positive and negative commentsare appreciated.

Since manypeople are unfamiliar with this, we would like to demonstrate what we’d like you to do

using a card game called Klondike.

� Demonstrate.

Now, you tryit with Othello...

� Give participant feedback.

12) Ask user to get comfortable, but�

Let’s go into theother room now. Please sit down and makeyourself comfortable. If it gets too cold in

here, we can move some carpeting pieces to ^control~ theair conditioning. If it gets too hot in here,

feel free to open the door.

a) Please put on microphone(s).

b) Point out ^Cheat Sheet~

You will be borrowing HarryQ. Bovik’s account today. Harryuses ctwm ashiswindow

manager. You mayfind it useful to refer to the ^Cheat Sheet~ �

<point to it> to see howto

manipulate windows in hisenvironment. Before we begin, I’d like you to do four window

manipulation tasks.

x Please move a window.

x Please put a windowin the background.

x Please bring a windowto the foreground.

x Please close a window.

c) Please do NOT start until I tell you to...

13) Begin Recording (3)

Ask user to start ˘ ^OK, please begin.~

14) Note Time:

15) Wait for user to complete tutorial.

16) Note Time:

You have completed thefirst half of the study. We will nowtake a break of minutes. During

this time, it isimportant that you not discuss thisstudywith anyone. Let’s resume at:

17) Stop Recording and Rewind (3)

18) Remove and File Tutorial Tapes (3)

19) Reset audio tape counter

20) Insert Exercises Tapes (hit recordon audio) (3)

21) Start Exercises Program: Exercises -subject <ID>

22) Wait for user to arrive

I hope you had a nice break. We will nowbegin the exercises portion of the study.

23) Ask user to get comfortable, but�

a) Point out thexterm ˘ ^should you need to use it during the exercises~.

b) Please put on microphone.

c) Please do NOT start yet.

24) Begin Recording (3)

25) Ask user to start ˘ ^OK, please begin.~

26) Note Time:

27) Wait for user to complete exercises

28) Note Time:

29) Ask themto fill out the Evaluat ion Quest ionnaire

You have completed theexercises. We would nowlike you to tell us about your experience with the

interface you just used. Please read and answer each of the questions in this survey.

30) Stop Recording and Rewind alltapes (3)

31) Remove, flip protect bits, and file alltapes (3)

32) Insert Debr iefing tape and begin recording

33) Debr iefing

Do you have anyquestions or commentsthat you would like todiscuss?

34) Thank themand give themT-Shirt! \textbf{Get Init ials on Contact Form}

35) Stop Recording, rewind debr iefing tape, and flip protect bits.

36) Remove and File Tape

37) Check that allrecord tabs are either flipped or removed

38) Log out

39) Shutdown Lab

40) Note Time:

41) Send mail to sesch@cs document ing lab usage time.

42) List crit ical obser vat ions

43) IncidentSummary <SubjectID> <IR Numbers> > ../<SubjectID>/IncidentReportSummary

44) ProcessExerciseData <SubjectID> ../<SubjectID>/ExercisesSummary.<SubjectID>

45) Cut scrolling fromAct ionLog and move closes to the correct locations

46) Print IncidentReportSummar y, E xercisesSummar y, Answers, Act ionLog

47) Print Processed timing files and Raw exercise t iming file.

48) Grade Answer s

49) Calculate Par

50) Fill data into thesis

a) Fill Background Questionnaire data

b) Fill t iming data for tutorial

c) Fill t iming data for exercises

d) Fill Grades

e) Fill Par Score

f) Fill E valuat ion Quest ionnaire data

g) Duplicate allpapers and file.

51) File originalcontact info and consent forms.

B.2 Consent Form

Carnegie Mellon University

Experime nt Partic ipation Consent Form

Purpose of Study

The School of Computer Science at Carnegie Mellon Universityis asking you to participate in a studyof

computer software. Byparticipating in this studyyou will help usevaluatethe software and make it easier

to learn and use. The studywill take place in a laboratoryin Wean Hall, whereyou will be observed as you

use the soft ware. We will teach you howto use the software. We will ask you to use the software, while

recording information about howyou do so. We will ask you to fill out two questionnaires, and we may

interviewyou. We will use the information you give us, along with the information we collect from other

people, to evaluate the soft ware and recommend ways to improve it.

The purpose of thisstudyis to learn about the usabilityof our software. Any and all problems that you

encounter during the course of the studyreflect problems in the interface ˘ not you! You represent a

typical user of our system. If you encounter problems with the interface, otherswill as well. Please be sure

to point out any problems, even minor ones, you experience so that we can improve the interface for future

users of our system.

Videotaping

Your work with the interface will be videotaped byone or more cameras. Oneor two cameraswill be

focusing on thescreen, but will be shooting from over your shoulder. Another camera will provide a

closeup of your hand on the mouse. Although no camera will be focused directlyon your face, your

identitycould be recognized from your image on this video or from thesound of your voice as you speak

(you will be wearing a microphone during the studyand you will be asked to speak aloud as you use the

system). You have the right to ask wherethe cameras are located so that you mayavoid looking directlyat

them during the course of the study.

The researchers performing thisstudymaywant to use short clipsof these videotapes (including your

voice, statements, and image) for illustrative reasonsduring presentations of thiswork. These presentations

include talksgiven to colleagues both at local seminars and thesis defenses and elsewhere at workshops,

conferences, job interviews, and other meetings. The researchers will not reveal your name during these

presentations-- userswill onlybe referred to bya unique identifier (as described in the next section).

Bysigning this form, you give your permission for the researchers involved in thisstudyto use the

videotape(s) (including anycaptured image of you and anyrecording of your verbal comments) of your

sessi on for the purpose of evaluating this soft ware as well asfor illustrative reasonsduring presentations of

this research as described above.

Init ials: ________

(over)

Consent Form 197

Anonymity

In order to maintain anonymit yin analysis and reporting, each participant will be assigned a unique

identifier, independent of name and initials. The researcherswill save the data and videotape bythis

identifier. Onlymembers of the research group will viewthe tapes in detail. Onlya minimal number of

people will knowthe mapping between identifiers and names. All presentations (both written and oral) of

this work will report the resultsusing participant identifiers.

Breaks

We expect the studyto take a total of about two hours. We have scheduled a break for you at the midpoint;

however, you maytake a break at anyother timeyou wish. Merelyinform the test administrator that you

would liketo do so.

Compensation

Upon completion of the study, you will receive a Coda T-shirt.

Withdrawing

You maywithdrawfrom this studyat anytime for anyreason.

Questions or Concerns

If you have questions or concerns about this study, you maycontact either of the following people:

M. Satyanarayanan Susan Burkett

Professor Associate Provost

Carnegie Mello n Universit y Carnegie Mello n Universit y

8115 Wean Hall 402 War ner Hall

(412) 268-3743 (412) 268-8746

Consent

I understand that in signing this consent form, I give M. Satyanarayanan, and his associates on this project,

permission to present thiswork, in written, visual, and oral form, without further permission from me.

Signature: ___________________________________

Printed Name: ___________________________________

Date: ___________________________________

B.3 Background Questionna i r e

The information in this questionnaire will help us identify users for our user study. In

addition, it will help us interpret the results of the usability study. The answers you

provide will be held in confidence and will be reported only as identified by your

participant ID. Please circle your selection or answer each question, as appropriate.

What is your gender ?

(a) Female

(a) Male

What is your highest degree obtained?

(a) None

(b) High SchoolDiplo ma

(c) Bachelors

(d) Masters

(e) PhD

What is your job tit le?

(a) Administrative Support Staff

(b) PostDoc

(c) Professor

(d) Research Scient ist

(e) Student

(f) Technical Support Staff

(g) Other: _________________

Ifyou are a student,

What is your field ofstudy? __________________

What is your current levelo fstudy? ____________

What is your current year in that program? ______

Do you have any ex per ience with human-co mputer interaction (HCI)?

(a) Yes

(b) No

Ifso, what?

1. During the last two weeks, howoften did you use a computer?

(a) never

(b) once

(c) once a week

(d) ever y other day

(e) daily

2. Which operating systems are you proficient in using? (Circle all that apply.)

(a) DOS

(b) Mac OS

(c) A flavor ofUnix

(d) Other: _________________

3. a. Have you ever worked on a computer that had a windowing environment?

(a) yes

(b) No � Skip to question 4

b. Ifso, which environments? (Circle all that apply.)

(a) DEC Windows

(b) MacIntosh Window Manager

(c) MS-Windows

(d) NeXTStep

(e) Presentation Manager

(f) Sun/Open Lookor SunView

(g) X Windows

(h) Other: _________________

4. The fo llowing quest ions relate to your exper ience wit h Unix-based systems.

a. Have you ever used a Unix system?

(a) yes

(b) no � Skip to question 7

b. During the last two wee ks, howoften did you use Unix systems?

(a) never

(b) once

(c) once a week

(d) ever y other day

(e) daily

c. How manyyears exper ience do you having wit h Unix systems?

(a) 1 or less

(b) 2

(c) 3

(d) 4

(e) 5 or more

d. How do you rate your abilit yto use Unix?

(a) poor

(b) fair

(c) ok

(d) good

(e) excellent

5. The fo llowing quest ions relate to your exper ience using X windows and related

programs.

a. Have you ever used X windows?

(a) yes

(b) no � Skip to question 6

b. Ifso, which window manager do you prefer ? _____

6. The fo llowing quest ions relate to your exper ience using var ious Unix applicat ions.

a. Which editors are you proficient in using? (Circle allthat apply.)

(a) vi

(b) emacs

(c) gnu-emacs

(d) epoch

(e) other: _________

b. Which one do you prefer to use? _______________

c. Which document processing tools are you proficient in using? (Circle all that

apply.)

(a) scr ibe

(b) latex

(c) frame

(d) other: ________

d. Which one do you prefer to use? _______________

e. Have you ever maintained or compiled any Unix applicat ions, either here at

Carnegie Mello n or elsewhere?

(a) yes

(b) no

f. Ifso, which one(s)?

7. The fo llowing quest ions relate to your exper ience wit h AFS.

a. Have you ever used AFS?

(a) yes

(b) no � Skip to question 8

b. During the last two weeks, howoften did you use AFS?

(a) never

(b) once

(c) once a week

(d) ever y other day

(e) daily

c. Does your p rimar yco mputer have your ho me directoryin AFS?

(a) yes

(b) no

d. Do you store your e-mail in AFS?

(a) yes

(b) no

8. The fo llowing quest ions relate to your exper ience wit h Coda.

a. Have you ever used the Coda File System?

(a) yes

(b) no

b. Do you know anything abou t the Coda File System?

(a) yes

(b) no

c. Ifso, what?

9. The fo llowing quest ions relate to your exper ience wit h the Windows 95 Briefcase.

a. Have you ever used Br iefcase?

(a) yes

(b) no

b. Do you know anything about Briefcase?

(a) yes

(b) no

c. Ifso, what?

Thank you for your time!

B.4 Tutorial

Order of Events:

1. DisplayInitial

2. Store ^BeginTime~

3. Store Begin Time for ^Study~

4. Store Begin Time for ^Introduction~

5. DisplayIntroduction1

6. DisplayIntroduction2

7. DisplayIntroduction3

8. DisplayIntroduction4

9. DisplayIntroduction5

10. DisplayIntroduction6

11. DisplayIntroduction7

12. DisplayIntroduction8

13. DisplayIntroduction9

14. Execute CodaConsole Interface

15. DisplayIntroduction10

16. DisplayIntroduction11

17. Store End Time for ^Introduction~

18. Store Begin Time for ^UrgencyColors~

19. DisplayUrgencyColors1

20. DisplayUrgencyColors2

21. Store End Time for ^UrgencyCol ors~

22. Store Begin Time for ^Network~

23. Fix Space Statistics

24. Simulate weaklyconnected operation with respect to scarlatti

25. DisplayNetwork1

26. Simulate disconnected operation with respect to scarlatti (timed for 1.5 s. delay)

27. DisplayNetwork2

28. DisplayNetwork3

29. Fix network connection to scarlatti

30. Store End Time for ^Network~

31. Store Begin Time for ^Task~

32. DisplayTask1

33. DisplayTask2

34. DisplayTask3

35. DisplayTask4

36. DisplayTask5

37. DisplayTask6

38. DisplayTask7

39. DisplayTask8

40. DisplayTask9

41. DisplayTask10

42. DisplayTask11

43. DisplayTask12

44. DisplayTask13

45. DisplayTask14

Tutorial 205

46. DisplayTask15

47. DisplayTask16

48. DisplayTask17

49. DisplayTask18

50. DisplayTask19

51. DisplayTask20

52. DisplayTask21

53. Store End Time for ^Task~

54. Store Begin Time for ^Advice~

55. DisplayAdvice1

56. Simulate weaklyconnected operation with respect toall servers.

57. Simulate a ^WeaklyConnected Cache MissAdvice~ event with a delayof 10 seconds.

58. DisplayAdvice2

59. Configure ^WeaklyConnected Cache Miss Advice~ event to pop-up a windowon user´s screen.

60. DisplayAdvice3

61. Simulate a second ^Weakl yConnected Cache Miss Advice~ event with a 13 second delay.

62. DisplayAdvice4

63. DisplayAdvice5

64. Store End Time for ^Advice~

65. Store Begin Time for ^HoardWalk~

66. DisplayHoardWalk1

67. Send the interface a request to begin a hoard walk.

68. Send the interface a request for hoard walk advice with a delayof 4 seconds.

69. DisplayHoardWalk2

70. DisplayHoardWalk3

71. DisplayHoardWalk4

72. DisplayHoardWalk5

73. DisplayHoardWalk6

74. Store End Time for ^HoardWalk~

75. Store Begin Time for ^Space~

76. Simulate that the RVM space isalmost full (critical) with a delayof 3 seconds.

77. DisplaySpace1

78. Fix theRVM space problem.

79. DisplaySpace2

80. Simulate that the cache space is starting to fill (warning) with a delayof 3 seconds.

81. DisplaySpace3

82. Fix thecache space warning with a delayof 1.5 seconds.

83. DisplaySpace4

84. Store End Time for ^Space~

85. Store Begin Time for ^Tokens~

86. DisplayTokens1

87. DisplayTokens2

88. DisplayTokens3

89. Store End Time for ^Tokens~

90. Store Begin Time for ^EventConfiguration~

91. DisplayEventConfiguration1

92. DisplayEventConfiguration2

93. DisplayEventConfiguration3

94. DisplayEventConfiguration4

95. DisplayEventConfiguration5

96. Store End Time for ^EventConfiguration~

97. Simulate a ^Token Expiry~ event

98. DisplayTokenExpiry

99. Store End Time for ^Study~

100. Shutdown Tutorial

Please wait to begin.

Screen 1 : Initial

Thank you for agreeing to participate in our usabilitystudy.

To make it easyfor you to distinguish between our interface and theon-line tutorial and

exercises, we have made thebackground color of the on-linetutorial and exercises pink.

Thus, if thewindowis approximatelythe same color as the walls, it’s part of the study--

not the interface you’re testing.

Each screen of text is followed byan ^OK~ button. Click on this button to continue to

the next screen (or hit <Enter>).

Screen 2 : Introduction1

Occasionally, the cursor changes to a picture of a clock or a pictureof a mouse (a square

with three rectangular boxes insideit). If thishappensand it doesn’t automaticallygo

awa y, simplyclick on theX background. If it still doesn’t go awa y, come get me.

Similarly, if the program seems to hang or you believe something is seriouslywrong,

come get me.

Screen 3 : Introduction2

We will nowstart the tutorial. The tutorial begins byexplaining what problems the Coda

File Syst em addresses and howyou might use it. The tutorial then continues by

introducing a newinterface to Coda and explaining each portion of that interface in

detail. When you need to perform an action, you will see instructions preceded by^

o ~.

Like this:

o Please click on the ^OK~ button below.

Screen 4 : Introduction3

Coda is a distributed file system, and isa descendant of the AndrewFile System that you use everyda y. It inherits manyof the properties of AFS. When everything isworking well, you would have a difficult time distinguishing between Coda and AFS.

As a user of AFS, you are probabl yaware that when a server goes down you cannot access data on that server. Similarly, if the network goes down, you cannot access any data in AFS. Users often find this frustrating since the machines sitting on their desks are frequentlyfull yoperational.

Coda was created to solve this problem. Our goal was to provide ^high data availability~.

Thisterm simplymeans that we wanted to be able to continue to work even if our desktop machine was completelyunable to communicate with the servers (either because the server(s) crashed or because the network connections were down). A consequence of high availabilityis that we can voluntarilydisconnect our laptop from the network (for instance, to take it on an airplane) and still continue toaccess our data.

When a Coda client machine (either a desktop or a laptop) isunable to communicatewith the Coda servers, it issaid to be operating ^disconnected~.

Screen 5 : Introduction4

In case you weren’t aware of this, both AFS and Coda cache files on your local disk after theyfetch them from theAFS or Coda servers. AFS does this solel yfor performance reasons. Coda, as you will see, benefits in termsof performance too, but also uses this cache to provide availability.

The caveat to disconnected operation is that the user can onlyaccess data stored in the client’s local cache. To achieve high availabilitythen, we have to make sure that the cache containsthe data that the user wantsto access in the event of a disconnection. One might assume that a least recentlyused (LRU) caching policywould suffice. And, for short-term network failures, it often does. However, nowthat we are trying to provide high availablilityfor users of laptop computers, LRUsimplydoesn’t suffice. The problem isthat, while disconnected, theuser maywant to work on a project that they haven’t been using recently.

To combat thisproblem, Coda provides a mechanism, called ^hoarding~, that allows the user to specifyand prioritize tasks that heor sheplans to work on during an upcoming disconnection. For example, the user might want to hoard a task for writing a paper or hacking on a program. Oneaspect of our system that you will test is the interface to this mechanism.

Screen 6 : Introduction5

Users have reported that working disconnected can be ver ysuccessful. However, it does have limitations. The obvi ous one is that if an object is missing from thecache, theuser cannot access it. In addition to this, however, anyupdates the user makes arenot available to colleagues back at work. Furthermore, anyupdates the user makes are vulnerable to loss (of the laptop machine) or damage (to its disk).

Coda recentlyintroduced ^weak connectivity~ to help alleviate some of these limitations.

Weak connectivityallows the client to communicate with the servers over a ^weak~ network connection. We define a ^weak~ network connection as one that is characterized bylowbandwidth, high latency, or intermittance. For instance, while attending a conference, you might dialin and connect to the serversover a modem to transmit updates and to service cache misses. Or, while in a meeting or lecture, you might use therecently installed WaveLAN network to operateover a radio frequencynetwork.

Screen 7 : Introduction6

The variations in network bandwidth seen bya client of the Coda File System can range over four orders of magnitude. The client might be using a 100 Mb/s Ethernet, a 64 Kb/s

Wavelan, or a 24.4 Kb/s modem. As you might imagine, adapting to this kind of variation is difficult.

To make mattersworse, some of these network connectionsactuallycost the user money

(e.g., long-distance telephone charges). It seems reasonable for theuser to expect to have some control over howthe network gets used. For instance, the user’spreference might be to ful fill cache misses so that she can continue working. On the other hand, the user might prefer to transmit updates back to the server so that those changes are available to her colleagues. To make matters even worse, the user’spreferences are unlikelyto be static -- theymayprefer fetching to transmitting one dayand theexact opposite the next.

Users need to have the abilityto dynamicallyprioritize those activities requiring network resources.

Futhermore, Coda is a complex system. When things break, it can be difficult (especially for newusers) to diagnose the problem. When preparing for a disconnected session, it can be difficult (even for experienced users) to determine what projects are available in the cache and what ones are partiallyor completelyunavailable.

Coda usersneed an interface to keep them informed about the state of thesystem and to help them prepare for disconnection. The interface you will be using todayis intended to fill this gap.

Screen 8 : Introduction7

We have just finished giving you background on the Coda FileSystem. We will now turn our attention to the user interface you will be testing today. Theinterface is called the ^CodaConsole~. Portionsof this user studyhave been simulated so that we can control when certain things happen.

Screen 9 : Introduction8

Our interface borrows from that of another complex system -- theautomobile. The dashboard indicator lights of a car illuminate words or pictures to attract the driver’s attention. These lights warn of problems and also indicate system state. For example, if the oil pressure islow, the ^OIL~ indicator illuminates. Similarly, there are indicators that inform the user that theyare running lowon fuel, that the car will need preventative maintenance soon, that a car door isopen, that theairbagsor the antilock breaksare not functioning properly, and so on. Since dashboard indicator lightshave been widel y adopted and since carsare so prevalent in U.S. societ y, we expect most of our userswill be familiar with this interface.

Although the dashboard indicator lightshave been widel yadopted, there is plentyof room for improvement. The goal of theCoda indicator lights is to warn users before a problem isso critical that theymust simplystop using Coda (whenever possible). In other words, we don’t want to have an indicator light that means ^pull over to the sideof the road 5 minutes ago or risk serious engine damage~. Furthermore, we want our indicator lightsto be dynamic so that userscan explore to get more information than just

^something is wrong with theairbags~.

Screen 10 : Introduction9

We have just requested that the CodaConsole be started. The initialization takes a few seconds. Soon, you will see a small windowappear on theright hand sideof your screen a fewinches belowthe clock. This windowcontainsour version of indicator lights.

There are nine different indicators. Thenames of our indicators are: Control Panel,

Tokens, Space, Network, Advice, Hoard Walk, Reintegration, Repair, and Task. We have purposel ymade the indicator windowas small as possible so that users will be willing to allocate precious screen real estate to keeping the windowvisible at all times.

If users cover this window with other windows, theymaynot notice if a problem develops.

When the indicator-lightswindowfirst appears, the indicators(the text) should all be green. Green means that everything isoperating normally. If something were busyor if a problem were brewing, the indicator would reflect that bychanging from green to yellow. Similarly, if a critical problem were occuring, the indicator would change to red.

We hope these default colors are easyfor you to remember and to see. We do, however, understand that people from other cultures and people who have complete or partial color blindness mayhave difficult yeither remembering our color schemeor seeing the actual col ors. One of the first things we will do once we get started isto select colors that you can see andremember. Until then, please be patient.

Screen 11 : Introduction10

Next, we will begin showing you howto use the interface one indicator at a time.

Although some of the tutorial is likelyto seem obvi ous to you, other parts maywell be confusing. Please take the time to go through the entiretutorial thoroughly(even the easyparts). It is important that you complete the entiretraining session prior to beginning work on theexercises.

Note that there isa ^Help~ button on ever yscreen in theCodaConsole interface (except for theindicator panel itself). The help windowthat appearswhen you click on the button provides more information about the screen on which the help button appeared.

Screen 12 : Introduction11

First, let us find colors that you can see and remember.

o Please double-click on the^Control Panel~ indicator light. (The arrowmeansthat you need totake some action.)

The ^Control Panel~ windowshould soon appear on your screen. You should see a list of folder tabs across the top of the window. The one labelled ^Event Configuration~ should be visible. Others include ^UrgencyColors~, ^Physical Connectivity~, ^Logical

Connectivity~, and ^Behavior~.

o Please click on the tab labelled ^UrgencyColors~.

Screen 13 : UrgencyColors1

You should nowbe looking at the ^UrgencyColors~ tab of the Control Panel. On this tab, you should see three sections split across the screen. The leftmost section contains a list of color names and shows you howeach of them appears when written as text on a black background.

The rightmost section containsa small indicator windowshowing which colors are chosen for each of the three urgencylevels: Normal, Warning, and Critical. Bydefault, the color scheme is green-yellow-red.

The middle section containsthree drop-down listboxes that allowyou to change the color used for each of the urgencylevels. The downward pointing arrowto theright of each col or name signifies that a drop-down listbox is present. If you click on this arrow, a listbox will appear. Thelistbox will displaythe list of available colors, along with a scrollbar that allows you to navigatein the listbox. To select a newcol or, simplyclick on the name of the newcolor. Please experiment with choosing colors for each urgency level.

[For therecord, I agree that this isa sillywa yt o do this. If thewidget librarythat I’m using allowed me to put the left list inside the drop-down listboxes, I’d do it in an instant.]

When you select a newcolor, you’ll notice that the sample indicator panel on the right changes colors, but that the actual indicator lightsdo not change colors. This sample indicator panel will help you see howyour choices will look next to each other. Once you are happywith your choices, you can click on the^Commit~ button to have your col or choices take effect. (Note that the ^Commit~ button is probabl yhidden bythis screen.)

We will explore other areas of the Control Panel later in this tutorial so please don’t go off and explore on your own just yet.

o Please choose colors that are easyfor you to read and remember.

o Commit your choices.

o Please close the ^Control Panel~ window.

Screen 14 : UrgencyColors2

Now we’re going to turn our attention to the ^Network~ indicator. You’ll notice that this indicator light haschanged to a yellowcol or. Thisindicates that there maybe a problem.

In this case, the problem is that our connection to at least one of the serversis weak (e.g., lowbandwidth). Had the color been red instead of yellow, the indicator would have been showing that our connection to at least one server had been severed.

o Please double click on the ^Network~ indicator for more detail regarding our connectionsto individual servers.

Thiswindowshows the network bandwidth to each Coda server. Themeter to the right of each server’s name shows the bandwidth to that server as a percentage of the maximum

Ethernet bandwidth, 10 Mb/s. The color of thebar indicates whether we are strongly connected (green), weakl yconnected (yellow), or disconnected (red) from this server.

Screen 15 : Network1

Soon, the bandwidth to scarlatti will drop to zero. Watch asthe indicator light flashes red and the ^Network Information~ windowautomaticallyupdates to showthe change in scarlatti ’sestimated bandwidth.

Screen 16 : Network2

We have nowcompleted our exploration of the ^Network~ indicator.

o Please close the ^Network Information~ window.

Next, we will turn our attention to the ^Task~ indicator.

Screen 17 : Network3

One of the user’s primarygoals in using this interface will be to prepare for disconnected

(or weaklyconnected) operation. To preparefor disconnected operation, the user needs to specify what tasks or projects she plansto work on. Then Venus, the Coda cache manager, makes sure that the files and directories necessaryfor the user to work on these tasks are available through a process we call ĥoarding.~

What is a task? A task issimplya set of files and directories necessaryfor you to work on a particular project. Thisset containsuser data, programs, and even other tasks. For instance, in order for me to work on ^writing mydissertation~, I need mythesis directory

(a user data set), LaTeX (a program), and gnu-emacs (another program).

During this segment of the tutorial, you will learn howto define user data and programs, and howto combine these elements into tasks. In addition, you will learn howto specify what tasks you plan to work on.

o Please double-click on the^Task~ indicator light.

Screen 18 : Task1

The ^Task~ indicator light pops up a windowtitled ^Task Information~. This window has three main sections. The first section shows the percentage of cache space occupied.

The second section liststhe names of all defined tasks. The third section lists those tasks that have been hoarded bythe user.

The purpose of the ^Task Information~ windowis to allowthe user to select tasksfor hoarding. However, before we showyou howto do that, we’d liketo give you a better understanding of what a task is and howyou might define one. Recall that a task is a set of files and directories needed for you to work on a particular project. It containsuser data, programs, and even other tasks. Shortly, we will examine each of these components in detail.

o Please double-click on the^writing thesis~ entryof the ^Tasks~ list. (You mayneed to use the scroll bar to do this.

Screen 19 : Task2

Double-clicking on the name of a task pops up a ^Task Definition~ windowshowing the definition of the selected task. Thiswindowhas three main sections: one for subtasks, one for programs, and one for user data. Each of these three sectionsis split into two parts. Thelist on the left side shows a complete listing of all currentlydefined tasks, programs, or user data respectivel y. The list on theright side shows those definitions that are included in this task.

Let’s look at the last main section---the one labelled ^User Data~. The list on the left shows the name of ever yset of user data that has been defined to date (including ^advice sources~, and ^thesis~). The list on the right shows the subset of user data sets that have been included in the ^writing thesis~ task definition (just ^thesis~). The other two sections, theone labelled ^Subtasks~ and the one labelled ^Programs~, are similar.

Bylooking at the three lists on the right, we see that thedefinition for ^writing thesis~ containsthe ^writing~ subtask, theprogramsfor ^ScreenCapture~, and the ^thesis~ user data.

Screen 20 : Task3

In order to viewanother task definition, double-click on its namein either the ^Task

Information~ window(as you just did) or even in the ^Task Definition~ window(often more convenient).

Screen 21 : Task4

Now, let’s look at the user data for the ^writing thesis~ task in more detail.

o Please double-click on the^thesis~ element in either thepredefined user data list or the ^‘writing thesis’ contains~ list.

Screen 22 : Task5

Double-clicking on the name of a user data set pops up a ^User Data Definition~ window showing the definition of the selected user data. The user data definition contains pathnames to files and/or directories. In the ^thesis~ definition, you should see three directories:

/coda/usr/bovik/thesis/

/coda/usr/bovik/thesis/dissertation/

/coda/usr/bovik/bib/

The first of these is thetop-level of HarryBovik’s thesis area. The second is the directory in which he stores hisdissertation. The third isthe top-level of hisbibliography directory.

You’ll notice an emptyentrywidget after the bibliographydirectory. Thisemptyentryis not part of the definition -- it just allows you to continue adding more paths to the definition.

Screen 23 : Task6

If thepathname is a directory, thedefinition also contains some meta-information. The meta-information can be set to ^none~, ^immediate children~, or ^all descendants~.

If themeta-information is set to n̂one~, then onlythe directoryitself will be included.

Thismeansthat you’d be able to look at the directorycontents, but not at anyof the children.

If themeta-information is set to ^immediate children~, then thedirectoryand its immediate children will be included. Thismeansthat you’d be able to look at the directorycontents and examine anychildren. If the child is a file, you’d be able to read and modifyits contents. If the child is a directory, you’d onlybe able list its contents--- you would not be able to access its children.

If themeta-information is set to ^all descendants~, then the directoryand all its descendants will be included. (Be careful! Thiscould be a verylarge amount of data!)

You’d be able to look at all the children of this directoryas described above, but in addition, you’d be able to access the children’s children, and so on.

In this definition, all of the pathnames happen to be directories so Harrymust consider what meta-information to select. In the case of the thesisarea, heknows that this isa deep tree and that hoarding all of it could be a problem. Since he onlyneeds the data relevant to writing, hehaselected to hoard the thesis directorywith the ^immediate children~ meta-information and the dissertation subdirectorywith the ^all descendants~ meta-information option. In thecase of the bibliographyarea, he knows that thisis a shallow, small tree. He could choose either the ^immediate children~ option or the^all descendants~ option without anyproblems. In this case, he has chosen

^immediate children~.

Screen 24 : Task7

Nowlet’s explore how we can definea newuser data element.

o Please click on the black down arrowbutton. (It’snext to the ^User Data Name:~ entryat the top of the screen.)

You should nowsee a list of existing user data definitions.

o Please click on the one named ^New....~

Screen 25 : Task8

You should nowsee an emptydata definition form, with the name^New...~ highlighted.

You’ll first want toname your definition something other than ^New...~.

o Please type the nameof a newset of data, perhaps^Grant Proposal~ or ^Writing

SOSP Paper~, and then hit <Enter> to move the cursor down into the pathnamedefinition area.

Screen 26 : Task9 o Please type in pathnames (feel free to make some up) that should be included in the newdefinition.

If thepathname you t ype is a file, then, when you hit <Enter>, an emptyentrywidget will appear, allowing you to enter the next pathname. If the pathname you type is a directory

(yes, the system does check), then, when you hit either <Tab> or <Enter>, the metainformation area will become enabled, allowing you to choose the appropriate metainformation for this entry. If you used <Enter>, an emptyentrywidget will also appear and your cursor will be moved down. You’ll need to use themouse to select the appropriate meta-information. If you used <Tab>, you’ll be able to use <Tab> and

<Enter> to move around and select the meta-information respectivel y. If you continue to tab after selecting the meta-information, a newentrywidget will appear and your cursor will also be moved down.

o When you have completed the definition, click the ^Save~ button.

Screen 27 : Task10

We have nowcompleted our look into defining user data.

o Please close all windows titled ^User Data Definition~.

Screen 28 : Task11

Let’s nowturn our attention to program definitions.

o Please double-click on the^ScreenCapture~ program in the ^Task Definition~ window.

Double-clicking on the name of a program pops up a ^Program Definition~ window showing the definition of the selected program. The program definition containsone or more pathnames to executable files. In thecase of the ^ScreenCapture~ definition, you should see four pathnames: ^xpr~, ^xv~, ^xwdtopnm~, and ^ppmtogif~. (These are the programs that we use to capturescreen dumps of the windows in thisinterface.)

Screen 29 : Task12

Even ifa program touches other files or directories, or executes other programs, you need not include those pathnames. Once you have indicated an interest in a program, the system will track what files and directories that program requiresto run, although the system will ignore anyfiles and directories in areas of the file system that you have defined asuser data. Bymaking this distinction between program data and user data, we can let you shareprogram definitions among different tasks. Because the system doesn’t start tracking programs until you’ve indicated an interest in them, you’ll need to run the program a fewtimes before disconnecting from thenetwork. Note that because this

Interface is still in a mock-up form, you will be unable to do thisfor anyprogram definitions you create.

Screen 30 : Task13

A program definition maycontain more than one executable. Each time you hit <Enter> after the last pathname, a newentrywidget will appear allowing you to continue adding more pathsto thedefinition. Once again, note that this emptyentryis not a part of the program definition.

Screen 31 : Task14

Let’s explore howto define a newprogram.

o Please click on the black down arrowbutton. (It’snext to the ^Program Name:~ entry at the top of the screen.)

You should nowsee a list of existing program definitions.

o Please click on the one named ^New...~.

You should nowsee an emptyprogram definition form. You can type the name of the newprogram definition, ^Scribe Tools~, and then hit <Enter>. For the purpose of this study, assume that anyprogram you want to include in a definition can be found in

/coda/misc/bin.

o Type in executables that should be included in the newdefinition

(/coda/misc/bin/scribe and /coda/misc/bin/gv).

o When you have completed the definition, click the ^Save~ button.

We have nowcompleted our look into defining programs.

o Please close all windows titled ^Program Definition~.

Screen 32 : Task15

At this point, you’ve had some experience with programs and user data. Nowit’s time to look at combining these with subtasks to define a task. Suppose your advisor has forced you to switch from LaTeX to Scribe for writing your thesis. You would probabl yfirst want to change the ^writing~ task to be called ^writing with latex~ so that you can continue to use it for other tasks. To do this:

o Click on the black down arrowbutton. (It’s next to the ^Task Names:~ entryat the top of thescreen.)

o Select the ^writing~ task byclicking on it.

o Type ^ with latex~ after the word ^writing~.

o Click the ^Save~ button.

Screen 33 : Task16

Your next goal would be to define the^writing with scribe~ task. Nowthat you’ve saved the ^writing with latex~ task, you can modifyit to create this newtask. (Or you can go up, click the black down arrow, select the task named ^New...~, and start from scratch.)

We’ll assume that you’ll be modifying this task.

First, we should change thename of this task.

o Click in the^Task Names:~ entryarea, fix the name, and hit <Enter>.

Next, we shouldremove LaTeX and xdvi since we can no longer use those tools.

o Click on ^latex~ in the Programs area under the containslist.

o Hit either the <Backspace> or <Delete> key.

o Repeat for the ^xdvi~ entry.

Then, we will want to select thenewl ydefined ScribeTools program definition.

o Click on the ^ScribeTools~ in thePrograms predefined list.

Finally, we want to save this definition.

o Click the ^Save~ button.

Screen 34 : Task17

You’ve just learned about user data, program, and task definitions. Now, let’s go back and learn howto select tasks for hoarding.

o Please close all the windows titled ^Task Definition~.

You should nowbe looking at a windowtitled ^Task Information~.

If you aren’t, you should close all windows other than this one, and then double-click on the ^Task~ indicator light.

Screen 35 : Task18

Recall that thiswindowallows us to select tasksfor hoarding. The ^Tasks~ area contains a list of all existing tasks. To select a task for hoarding, we use a bizarreform of dragand-drop---because the toolkit we’re using doesn’t support real drag-and-drop yet.

o Click on the ^writing thesis~ task from thislist.

o Now, move the mouse down to the ^Hoarded Tasks~ list.

o Finally, right click anywhere in this list.

o Repeat for the ĥacking advice~ and ĥacking venus~ tasks. If you right click above/- bel owthe name of another task, then the newl yselect ed task will appear before/after that task.

You probabl ynoticed that your machine beeped three times and thetask indicator light turned red. Theinterface has just told you that a task is unavailable. This is because your newl yselect ed tasks have not been hoarded yet. (We’ll get tothat shortly.)

Screen 36 : Task19

Note that each task in the ^Hoarded Tasks~ list hasa meter to the right of its name. This meter tells you howlarge thistask isknown to be (as measured in MB -- thisnumber is currentlymocked-up data). This meter also tellsyou what percentage of this task is currentlyavailable in the cache. If the meter is green, then thetask isavailable in the cache for use during disconnected or weakl y-connected operation. If the meter isred, then thetask ispartiallyor completel yunavailable.

Also, notice that these two tasks have numbers to theleft of their names. These numbers signifytheir priorityduring the hoard process. Theitem numbered 1 will have the highest priority, the onenumbered 2 will have the next highest, and so forth. When you drop an item into the ^Hoarded Tasks~ list, the location at which you right-click in this list determines where the item is dropped and its priority. To change the priorityof a hoarded task, you’ll need to reselect it from the complete list of tasks and drop it in the correct position in the list of hoarded tasks. Note that each task mayappear onlyonce in the list of hoarded tasks. [If your prioritynumbers appear out of order, please excuse -- there’sa bug that’s been eluding me.]

Screen 37 : Task20

We have nowcompleted our explanation of howto define tasksandhowto select them to be hoarded. Next, we’ll discuss the ^Advice~ indicator and then the ^Hoard Walk~ indicator.

o Please close the ^Task Information~ window.

Screen 38 : Task21

To make effective use of disconnected operation, the user must define and prioritize tasks that she plansto access while awa y. The job of managing these tasksis sufficiently difficult that the system needs to provide as much help as possible to the user.

Furthermore, thejob of adapting to changes in network bandwidth of three or more orders of magnitude is sufficientlydifficult that the system occasionallyneeds advice from the user.

Certain requests for advice requireimmediate attention. For example, when a user is operating weaklyconnected (perhaps, over a 9600 baud phone line) and she attempts to access a large file that isnot cached, the time required to fetch that file can easilyexceed even generous estimates of howlong a user might be willing towait. Rather than automaticallyperforming a fetch that will takea substantial amount of time, we give the user a choice. She can fetch the file or not. Other types of advice areless critical and can be dealt with at theuser’s convenience. The ^Advice~ indicator allows the syst em to offer andrequest advice, demanding immediate attention onlywhen absolutel ynecessary.

o Please double-click on the^Advice~ indicator.

Screen 39 : Advice1

Notice that you are weaklyconnected to the Coda servers.

Shortly, the Advice indicator light will changeto red indicating that a critical request for advice has arrived (well, been simulated). It will also showup in the ^Advice

Information~ windowat that time. This windowhastwo main sections. The top section is a list of advice requests from theclient’s cache manager, called Venus. The bottom section is a list of advice offered byVenus. Each line iscolor-coded to indicate its urgencylevel. To examine a request or offer, the user simplydouble-clicks on itsname.

o Please double-click on the^Weak Miss~ entry, read through the questionnaire, and choose ^Don’t Fetch~.

Screen 40 : Advice2

As you just saw, the ^Weak Miss~ Questionnaire shows the name of the missing object, the program that requested the object, and the estimated amount of time needed to fetch the object. The questionnairealso gives you a choice between fetching the file and not fetching it.

Since a process is waiting for thisfile request, it isimportant that this request for advice receive immediate attention from the user. One wa yto lessen theamount of time the system must wait for thisadvice (and therefore the amount of time the user must wait for this process to complete execution) isto automaticallypop-up the request on the user’s screen. We have just configured the system to automaticallypop-up future such requests on your screen. (You’ll learn howto do this a bit later.)

One complication of asking theuser for advice is that she maynot be available to answer the request. If that’s the case, it might be better to go ahead and fetch the file than to waste valuable time waiting for an answer. Thus, the ^Weak Miss~ Questionnaire is written to timeout after 15 seconds if you haven’t answered the question. At that time, it will ask if you need more time. Theidea isthat if you aresimplythinking about your decision, you’ll notice the second question and you can request more time. If you are unavailable, Venus can go ahead and service the demand fetch after waiting for the timeout.

o Please close the ^Advice Information~ window.

Screen 41 : Advice3

Momentarily, the same weak miss event will occur -- except thistime it will automaticallypop-up a windowon your screen. This time, pretend you areconsidering your choices. In about 15 seconds, the timeout will expire and you’ll see the questionnaire asking if you need more time.

o Please wait for about 15 seconds.

o Then select ^Yes, please wait for mycommand~.

The interface nowshows the same information that was available in theoriginal questionnaire. But it also shows that the interface (and therefore, the requesting process) is waiting for the user’sdecision.

o Please make your decision---either wa yis fine.

Screen 42 : Advice4

You’ve nowexplored a portion of the ^Advice~ indicator---the portion that allows Venus to request advice from theuser under certain circumstances. It isimportant for the user to have the abilityto influence the use of network resources when those resources become scarce. This facilitygives the user that control.

The portion of the ^Advice~ indicator that we have not explored is the wayin which

Venus will offer advice to the user. We will not explore thisaspect of the interface during this study.

Next, we will discuss the ^Hoard Walk~ indicator.

Screen 43 : Advice5

Note that you arestill weakl yconnected to the Coda servers.

The ^Hoard Walk~ indicator gives you feedback regarding the statusof hoard walks, but it also gives you control over them. A^hoard walk~ is theprocess that ensures that high prioritytasks arecached in preference to lower prioritytasks that have been accessed more recently. Bydefault, thehoard walk process runsautomaticallyever y10 minutes.

o Please double-click on the^Hoard Walk~ indicator.

You’ll notice that this windowtells you when the next periodic hoard walk is scheduled to begin. In addition, you can turn periodic hoard walks off, and you can request that a hoard walk begin immediately.

o Please request that a hoard walk begin immediately.

o Notice that the ^Hoard Walk~ indicator turns yellowand that the windowchanges to showa progress meter that indicates the status of the hoard walk.

o Then, close the ^Hoard Walk Information~ window.

Screen 44 : HoardWalk1

While weakl yconnected to theservers, theprocess that performshoard walksmay request advice before completing itsduties. It requests advice when the amount of data it needs to fetch could take a substantial amount of time. The request allows you, the user, to control howmuch of the data gets fetched.

Bydefault, when Venus requests such advice, the ^Hoard Walk~ indicator changes from yellowto red. You’ll also notice the ^Advice~ indicator turn red aswell. Since this particular form of advice is appropriate to both of these indicators, both of them indicate the request and both of them allowyou to get to the advice request window. Let’s examine howyou can use thisinterface to control the amount of data fetched over a slow network connection.

o Please double-click on the^Hoard Walk~ indicator once again.

Screen 45 : HoardWalk2

You should soon see a windowlabelled ^Hoard Walk Advice~. In this window, you should see an area labelled ^Cache Status~. This area shows you the percentage of cache files occupied (yes, there are a fixed number of cache files) aswell asthe percentage of cache space occupied (and a fixed number of blocks). You should also see an area labelled ^Network Status~. This area shows you the averagenetwork bandwidth as a percentage of the maximum Ethernet bandwidth. Finally, you should see an area labelled

^Fetch Statistics~. Ignore thisarea of the windowfor nowsince it isnot yet full y implemented.

The main portion of the windowdisplays a list of tasks, the cost of each task, and an indication of whether or not you’ve requested that this task be fetched. In addition, each task hasa button indicating whether or not you’ve requested that the system stop asking about this task. For instance, portions of a large task mayhave been updated at the servers. If those portions of the task are not relevant to your current work, you may prefer that the system not update them until you connect over a strong network. Since hoard walks occur periodically, you maywant the system to stop asking you about them.

For this segment of the tutorial, we will assume that you have specified some tasks

(writing thesis, hacking advice, and hacking venus) that you plan to work on and that the hoard daemon is trying to make sure that those tasks are available in the file cache.

Screen 46 : HoardWalk3

The only^task~ listed initiallyis called ^ALL TasksNeeding Data~. This entry representsall tasks that are not fullycached -- it is not an actual task. To fetch all the necessaryfiles, click on the button under the ^Fetch?~ label (note the^?~). To prevent

Venus from fetching these files nowas well as prevent it from requesting advice about anyof these files during future hoard walks (until a strong connection has been made), click on the button under the ^Stop Asking?~ label.

The ‘+’ sign to theleft of the task name indicates that this node can be expanded to show more detail. To expand a node, you can either double-click on thename of the node

(^ALL Tasks Needing Data~), or single-click on its‘+’ sign. (You can compress the node in a similar fashion.)

o Please expand thenode named ^ALL Tasks Needing Data~.

Screen 47 : HoardWalk4

Here you see that three tasks need to have files fetched: ^Writing Thesis~, ^Hacking

Advice~, and ^Hacking Venus~. Notice that the costs of the three tasks do not add up to the cost of the ^ALL Tasks Needing Data~ task. This is because some of the tasks requirethe same files. You can see thisfact byexpanding each of the nodes. If the name of a task appearsin italics, that meansthat this node appears in more than one location.

For example, the Êditing~ task appears under each of the three higher-level tasks, and the ^Building CODA~ task appearsunder both of the ^hacking~ tasks. Thereason the costs do not add up isbecause the cost of fetching each of these subtasks is charged only to the first task that requests that it be fetched---the other tasksobtain it for free.

o Go ahead and expand nodes (e.g. ^writing thesis~) to see what’sthere˘just don’t select anything for fetch yet.

Screen 48 : HoardWalk5 o Please request that all thetasks be fetched byusing the ^Fetch?~ button.

o Then, click on the ^Finish Hoard Walk~ button in thelower right corner.

Notice that the ^Hoard Walk~ indicator turnsyellow(the warning color) briefl ywhile the hoard walk finishes itssimulated fetching of the requested files.

Thiscompletes our overviewof the ^Hoard Walk~ indicator.

o Please close the windowlabelled ^Hoard Walk Information~.

Screen 49 : HoardWalk6

Shortly, the space indicator will indicate an urgent problem.

o Please double-click the ^Space~ indicator~.

You should see that theRVM space is criticallyfull (as indicated bythe red color on the meter).

o Please click on the ^Help~ button.

The help window will tell you what action (if any) you can taketo alleviate thisproblem.

Of course, since this event issimulated, you need not actuallytake anycorrective action.

Screen 50 : Space1

The RVM space problem has been solved. Notice that theindicator light reflects this newinformation and that the ^Space Information~ windowdisappears and then reappears displaying thenewdata.

Screen 51 : Space2

Shortly, the space indicator will indicate a potential problem. Again, clicking on the

^Help~ button will explain the situation and tell you what action you (as the user) should take. Once again thisevent has been simulated and noaction isactuallynecessary.

Screen 52 : Space3

Thisdemonstration of the ^Space~ indicator light is nowcomplete.

o Please close the ^Space Information~ window.

Screen 53 : Space4

Let’s nowexplore the^Tokens~ indicator. For thepurposes of this study, please do not click on the ^DestroyTokens~ and ^NewTokens~ buttons. Theywork just asyou would expect. (If you accidentlydestroyyour tokens, you’ll need to come get me.)

o Please double-click on theword ^Tokens~ on the indicator panel.

Screen 54 : Tokens1

A windowtitled ^Authentication Information~ should nowbe visible on your screen.

Thiswindowshould inform you when your tokens will expire---probabl yaround this timetomorrow. (Coda tokensare similar to Kerberos tickets.)

Screen 55 : Tokens2

Our brief exploration of the ^Tokens~ indicator light iscomplete.

o Please close the ^Authentication Information~ window.

Screen 56 : Tokens3

Our final segment of this tutorial shows you howto configure thewa yin which the

CodaConsole alerts you of certain events.

What’san event? An event is simplysomething that happens while you are using Coda.

For example, when your laptop loses connectivityto the Coda file servers, the ^Operating

Disconnected~ event issaid to have occurred. Another example of an event is the expiration of your Coda tokens.

What’sa configuration? The configuration of an event tellsthe system what to do when a particular event occurs. For instance, do you want your machine to flash (blink) the appropriate indicator at you? Would you prefer that it NOT beep at you? Do you even want to be notified of this particular event?

o Please double-click on the^Control Panel~ indicator light.

Screen 57 : EventConfiguration1

You should nowbe looking at the ^Event Configuration~ tab of the Control Panel. This tab hasthree sections. The first section (in the upper left region of the screen) contains the name of the indicator light for which we are configuring events. You can select a different indicator light byusing the drop-down listbox. The second section (in the lower left region of the screen) containsthename of an event and its description. You can select a different event byusing the drop-down listbox. The third section (on the right side of the screen) contains a number of configuration options described below.

The first option configures whether or not you will be notified if this event occurs. If you choose to be notified, then the remaining options can be configured to specifyhowyou would liketo be notified. For each event, you can choose howurgent you believe it to be, whether or not an information windowshould automaticallyappear on your screen, whether or not the bell should be used to alert you, and whether or not theindicator light should flash (blink) on and off to alert you.

The configuration of the^Tokens Acquired~ event is shown. Thisevent is currently configured to notifyyou. It hasa normal urgencyvalue (which simplymeansthat it will use the ^Normal~ color you recentlychose under the^UrgencyCol ors~ tab). It does not pop-up an information window, it does not ring the bell, and it does not flash the indicator light.

Screen 58 : EventConfiguration2 o Under the^Advice~ indicator, please select the ^Read Disconnected Cache Miss~ event.

Notice that this event is not configured to notifythe user; therefore, the notification options areall disabled.

Please examinehowthe ^Operating Disconnected~ event (under the ^Network~ indicator) is configured. Howwould you describe this event and its configuration? The next screen gives the answer for you to verifyyour understanding of event configurations.

Screen 59 : EventConfiguration3

The ^Operating Disconnected~ event isconfigured to notifythe user with a critical urgencylevel byflashing the ^Network~ indicator light but not beeping or popping up a window.

Screen 60 : EventConfiguration4

Because the other three tabs on the control panel, labelled ^Physical Connectivity~,

^Logical Connectivity~, and ^Behavior~, are irrelevant to thisuser study, we will not demonstrate their use.

o Please close the ^Control Panel~ window.

Screen 61 : EventConfiguration5

Oops! The tokens indicator shows that your tokens have expired. (Yes, thistoo is simulated.) This bringsour tutorial to a close.

You mayhave noticed that we didn’t discuss either the ^Reintegration~ or the ^Repair~ indicator lights. These two indicator lights have not yet been implemented. (Coming soon toan interface near you...)

The training session isnowover. You can nowtake a 10 minute break. (Restrooms and a drinking fountain are available behind the elevator block. Vending machines are available on the 2nd floor.) When you return, we have a fewexercises for you to perform using the interface. We expect these exercises to take approximatelyone hour.

Screen 62 : TokenExpiry

B.5 Exercises

Order of Events:

1. Start CodaConsole.

2. DisplayInitial.

3. Store ^BeginTime~.

4. DisplayExercisesIntro.

5. Begin logging user actions.

6. Store Begin Time for ^Phase One~.

7. DisplayChooseUrgencyColors.

8. DisplayIdentifyCurrentNetworkConditions.

9. DisplayDescribeOneOrMoreTasksUnavailable.

10. DisplayFixOneOrMoreTasksUnavailable.

11. DisplayWhenDoTokensExpire.

12. DisplayDescribeTaskHoardingDetails.

13. Trigger Hoard Walk Advice Request (time for thenear future).

14. DisplayProvideHoardWalkAdvice.

15. Save Hoard Walk Advice results.

16. DisplayDescribeSpaceStatus.

17. DisplayDescribeMissEvents.

18. DisplayFixMissEvents.

19. Store End Time for ^Phase One~.

20. Store Begin Time for ^Phase Two~.

21. DisplayReadBlizzardBackground.

22. DisplayDefineBugTask.

23. DisplayDefineHeaderFilesTask.

24. DisplayDefineCVTask.

25. DisplayPrioritizeTasks.

26. DisplayRequestImmediateHoardWalk.

27. Store End Time for ^Phase Two~.

28. Store Begin Time for ^Phase Three~.

29. DisplayReadIncidentBackground.

30. DisplayReadGameBackground.

31. DisplayRunGame.

32. Create ^Incident Report~ Button.

33. Configure Eventsfor Phase Three.

34. At T+100, trigger RVM to fill toa critical level.

35. At T+220, trigger RVM toreturn tonormal.

36. At T+300, trigger a task to become unavailable.

37. At T+398, trigger a hoard walk to begin.

38. At T+403, trigger the hoard walk to complete.

39. At T+528, trigger weaklyconnected operation.

40. At T+643, trigger a cache miss.

41. At T+740, trigger disconnected operation.

42. At T+848, trigger a cache miss.

43. At T+942, trigger stronglyconnected operation.

44. At T+1031, trigger token expiry.

45. At T+1143, trigger a reintegration.

46. At T+1200, displayFinal.

47. Store End Time for Phase Three.

48. Store ^EndTime~.

Please wait to begin.

Screen 63 : Initial

During this portion of the user study, you will be presented with some exercises. The first set of exercises will ask you to use the interface to answer a fewquestions. The second set of exercises will ask you to prepare for a disconnected session. The final set will ask you to playa game while a background process accesses data in Coda.

Remember, these exercises are for usto observe a ‘‘typical’’ user of our system. If you have anyproblems with these exercises, it reflects poorlyon our interface -- not on you!

Also, please tryto think aloud while you perform these activities.

Just asduring the Tutorial segment of thisstudy, the windows associated with the

Exercises segment have a pink background. This should help you distinguish between the interface of the studyand that of theCodaConsole.

We would like to apologize for the fact that you cannot cut and paste between the

CodaConsole interface and thisone. Since cut and pasteis onlyreallyuseful for the purposes of thisstudy, we didn’t implement it. However, cutting text from an xterm and pasting it into either interface should work just fine.

Do you have anyquestions before we begin?

Screen 64 : ExercisesIntro

Please choose col ors for theurgencylevels. Pick colors that you can see and remember.

(If you are happywith the default colors, you need not pick newones.

Screen 65 : ChooseUrgencyColors

Please describe the current network conditions. What isour connectivityto each of the servers: stronglyconnected, weaklyconnected, or disconnected? Which server currently has thebest nework connectivity? Which one has theworst?

Screen 66 : IdentifyCurrentNetworkConditions

Under what conditions will the‘‘One Or More Tasks Unavailable’’ event occur? Does the interface notifythe user of this event? At what urgencylevel? Will it beep at the user?

Will it pop-up a window? Will it flash theindicator?

Screen 67 : DescribeOneOrMoreTasksUnavailable

Since this is an important event, you want to be sure not to miss it. Please fix the settings for this event (‘‘One Or More TasksUnavailable’’) so that it flashes and beeps, but does not pop-up.

Screen 68 : FixOneOrMoreTasksUnavailable

At what time do your tokens expire?

Screen 69 : WhenDoTokensExpire

What tasksare currentlydefined?

Which of these are hoarded?

Which of these taskshasthe highest priority?

The lowest?

Which, if any, are completelyavailable?

Screen 70 : DescribeTaskHoardingDetails

Now, suppose you are attending a PI Workshop (attendance required to continue to receive grants from this particular funding agency) in Nowheresville, IA. You had to arrive a dayand a half earlyto get cheap tickets and nowyou’re bored to tears.

Thankfully, you have plentyof work to do whileyou wait, but unfortunately, you were unable tohoard prior toleaving for the airport.

You need to hoard two tasks at this time. First, a colleague asked you to previewa submission for SOSP16. You need to pick up the latest version and read it so that you can send comments back to the authors. If you have time, you’d also like to work on a fewletters of recommendation. These two tasks have alreadybeen defined (‘‘SOSP16

Paper’’ and ‘‘Letters of Recommendation’’).

You have select ed two tasks to be hoarded and have recentlymade a connection via an

(expensive) long-distance telephone line. Just a minute ago, you requested that a hoard walk be performed. Now, you notice that the hoard daemon has requested advice. Please examine the request, decide what objects should be fetched at thistime, and describe your reasoning below.

Screen 71 : ProvideHoardWalkAdvice

Please describe the current space status.

Howmuch disk space isdedicated to the Coda cache?

What percentageof the RVM space isutilized?

Screen 72 : DescribeSpaceStatus

Please describe the ‘‘WeaklyConnected Cache Miss Advice’’ and the ‘‘Disconnected

Cache Miss Advice’’ events and their configurations in the space below.

Screen 73 : DescribeMissEvents

Please fix the settings for these events (‘‘WeaklyConnected Cache Miss Advice’’ and

‘‘Disconnected Cache Miss Advice’’) to be consistent. I’d like them to be indicated at the

‘‘critical’’ urgencylevel such that theypop-up and flash theindicator, but donot beep.

Screen 74 : FixMissEvents

You have nowcompleted the first set of exercises. In the second set of exercises, you will be asked to prepare to operate disconnected for a period of a fewda ys.

A blizzard ispresentlyhitting Ohio. It has a historyof dumping large amounts of snow

(more than 3 feet in partsof Ohio so far). The National Weather Service in Pittsburgh expects the storm to hit southwestern Pennsylvania late tonight or earlytomorrow morning. Roads are expected to be treacherous, and possibl y closed to all but emergency vehicles.

You have lots of work to do prior to commencing your job search, so you plan to take your laptop home and work from there disconnected. You will nowdefine a number of tasks that you would like to work on during theblizzard. (Don’t forget -- you can reuse data, program, and task definitions!) Once you have defined these tasks, we will ask you to hoard them and choose appropriate priorities. Please do NOT prioritize them before that time.

As you define these tasks, we ask you to keep three things in mind. First, pretend that the machine you are running on is an i386\_mach box. Second, you mayassume that all executables that can be found in /coda/misc/bin (though anypredefined programs listing a different path donot need to be changed). Third, because thisisa mock-up, you will not be able to test your hoard profiles or run the programs. These notes are available on the card taped to the desk for your reference.

Screen 75 : ReadBlizzardBackground

You arebehind on addressing recent bugs reported byusers. You’d like to take this occasion to catch up. You’ll need theCoda sources, the bug reports, and the build environment.

The sources to the code that you must modifyare located in three places:

/coda/usr/bovik/src/venus/

/coda/usr/bovik/src/advice/

/coda/usr/bovik/src/console/

You’ve squirreled theoriginal reportsawayin

/coda/usr/bovik/src/bugs/

The programs you need to build Coda have been defined as ‘‘building coda’’.

The last time you hacked disconnected, you realized that you had forgotten to include gdb in your building Coda definition. It can be found in

/coda/misc/gnu-comp/i386_mach/omega/bin/gdb

Please create a task for fixing Coda bugs.

Screen 76 : DefineBugTask

Oh, and the last time you hacked from home, you wanted to take a look at some header files that you had forgotten tohoard. Theyaren’t reallyimportant, but it’d be nice to have them around. Unfortunately, even though each individual header file is relativelysmall, together theytake up quite a lot of space -- so you don’t want to just add them to your

‘‘building coda’’ programs since then theymight be hoarded in preference to really important source files. Theyare located in several places:

/coda /project/coda/alpha/include/

/coda/project/coda/alpha/i386\_mach/include-special/

/coda/misc/c++/i386\_mach/alpha/include/

/coda/misc/tcl/common/beta/include/

Screen 77 : DefineHeaderFilesTask

You need to write your CVbefore Tuesdaywhen you will be talking to a representative from AT\&T Labs (assuming, of course, that the visitor can get here and that you can get to school). Since you haven’t yet written your CV, you’ ve borrowed the file for your advisor’s CVto use as an example. Unfortunately, he still uses Scribe! Since you’re timepressured, you’ve decided to stick with Scribe. Please create a task for writing your CV.

The necessaryfiles are located in:

/coda/usr/bovik/personal/cv/

Unlike LaTex, Scribe outputs PostScript directly. To run Scribe, type ‘‘scribe cv.mss’’; it will produce a ‘‘cv.ps’’ file that you can preview with ‘‘gv’’. You mayassume that the binaries for both scribe and gv are located in /coda/misc/bin.

Screen 78 : DefineCVTask

Finally, you’ll need to prioritizethese tasks. Recognize that thedata needed for all these tasks mayor maynot fit into your cache-- the priorities you choose now will decide what

(if anything) getsleft behind. To help you in prioritizing these tasks, we’ve listed all of the tasks you would like to work on during the blizzard, as well aswhat theyare intended for. (Thelist belowis in no particular priorityorder.) If you haven’t alreadyhoarded these tasks, please do so now. When you have finished, please use the space belowto describe your reasonsfor choosing thepriorities you did.

Fix bugs reported byusers.

Various header files to support bug fixing.

Write your CVto give to this visitor on Tuesday.

Screen 79 : PrioritizeTasks

Please request that a hoard walk be performed immediately.

Screen 80 : RequestImmediateHoardWalk

During the final segment of thisstudy, we will be simulating a more realistic usage scenario. (Thisfinal segment will takeabout 20 minutes.)

Please imaginethat you are running your thesis through latex (or latex2e) in preparation for printing a copyof the document. This process takes a fairlylong time since the document is rather lengthyand since latex requires you to run thedocument through twice (to update cross-references). For thisreason, it is necessaryfor you to stick around and babysit it. Luckily, you’re addicted to the computer game tetris...

As you are playing your game, you maynotice problems or state changes being indicated through theindicator light interface. When this happens, you’ll need to pause thegame

(use ^p~) and then click on thebutton labelled ^Incident Report~ (not yet visible) to describe the problem or state change to uson the pop-up form. Please report ALL state changes, even those changing from something bad to something good.

Note that the windowcontaining the ^Incident Report’~ button will replace the window you are currentlylooking at until this segment of the studyis completed. Please continue to playtetris throughout this segment of the study, even if it means starting a newgame.

Screen 81 : ReadIncidentBackground

Here are some excerptstaken from the tetrismanual page:

The object of the gameis to fit the shapes together forming complete rows, which then vanish. When the shapes fill up to the top, thegame ends.

At thestart of the game, a shape will appear at the top of the screen, falling one square at a time. When this shape ‘‘touches down’’ on the bottom of the field, another will appear at the top. As the shape falls, you can move it to the left or right, rotate it counterclockwise, or drop it to the bottom bypressing the appropriate keys. As you fit shapes together, completed horizontal rows vanish, and anyblocks above fall down to fill in. When the blocks stack up to thetop of the screen, the gameis over.

The default control keys are as follows: ‘‘j’’ moves the block to the left; ‘‘l’’ moves the block to the right; ‘‘k’’ rotates the block counterclockwise; ‘‘ ’’ causes the block to drop;

‘‘p’’ causes thegame to pause; and ‘‘q’’ quits the game. (These keybindings appear on the game screen toremind you.)

If you have anyquestions about the game, please feel free to ask.

Screen 82 : ReadGameBackground

Let the game begin!

o Please execute tetris in the xterm.

o Please click the ‘‘ok’’ button belowand then begin playing tetris.

Screen 83 : RunGame

B.6 Evaluation Questionnair e

This questionnaire is designed to tell us about your experience with interface you used today. Please circle the number that most clearly expresses howyou feel about each statement. Write in any comments you have beloweach question. If you need more room, please ask for a blank sheet of paper.

1. The fo llowing quest ions are related to the tutorial.

The tutorialcoverage was:

1 2 3 4 5 ver y incomplete

incomplete neither complete nor incomplete

complete ver y complete

Comments: ________________________________ ___________ b . Understanding the tutorialwas:

1 2 3 4 5 ver y difficult

difficult neither easynor difficult

easy ver yeasy

Comments: ________________________________ ___________ c. Did the tutorialallow you to grasp the scope ofthe capabilit ies ofthe interface?

yes no

Comments: ________________________________ ___________ d. Was the tutorial presented at an appropriate level o fdetail? (Circle all that apply.)

not appropriate, too litt le detail appropriate amount ofdetail not appropriate, too much detail e. Ifyou answered ( i) or (iii) above, please provide one or more e xamples of where the level ofdetailwas inappropriate.

2. The fo llowing quest ions relate to the indicator light interface.

a. Using this inter face was:

1 2 3 4 5 ver y difficult

difficult neither easynor difficult

easy ver yeasy

Comments: ________________________________ ___________ b. Finding the features I wanted in the indicator light s was:

1 2 3 4 5 ver y difficult

difficult neither easynor difficult

easy ver yeasy

Comments: ________________________________ ___________ c. Ifyou were a Coda user, how likelyor unlikely would you be to keep the indicator lights visible on your screen all (or almost all) the time?

1 2 3 4 5 ver y unlikely

unlikely neither likelynor unlikely

likely ver ylikely

Comments: ________________________________ ___________ d. Did the interface present infor mat ion at an appropriate level ofdetail?

(Circle all that apply.)

not appropriate, too litt le detail appropriate amount ofdetail not appropriate, too much detail e. Ifyou answered ( i) or (iii) above, please provide one or more examples of where the level ofdetailwas inappropriate.

3. The fo llowing quest ions relate to hoarding, both in generaland specificallyin terms of your preparation for operating disconnected for the duration ofthe blizzard .

a. Understanding the concept ofhoarding was:

1 2 3 4 5 ver y difficult

difficult neither easynor difficult

easy ver yeasy

Comments: ________________________________ ___________ b. Preparing for the blizzard disconnect ion was:

1 2 3 4 5 ver y difficult

difficult neither easynor difficult

easy ver yeasy

Comments: ________________________________ ___________ c. Myconfidence in the task defi nit io ns I created in preparation for the blizzard is:

1 2 3 4 5 ver y low

low neither high nor low

high ver yhigh

Comments: ________________________________ ___________

4. As we ment ioned in the tutorial, our inter face is adapted fro mthe dashboard indicator lights ofa car. The fo llowing questions are related to your exper iences with these indicator lights.

a. Do you prefer to drive a car that uses dashboard indicator lights to one that does not?

yes, I prefer a car with dashboard indicators lights.

no, I prefer a car without dashboard indicator lights.

Comments: ________________________________ ___________ b. Dashboard indicator lights are:

1 2 3 4 5 ver y ineffective

ineffective neither effective nor ineffective

effective ver y effective

Comments: ________________________________ ___________ c. Please descr ibe an instance ofwhen you used the dashb oard indicator lights in the last month.

d. Please descr ibe a particular ly memorable event when you found the dashboard indicator lights to be either particular lyeffect ive or particular lyineffect ive.

5. a. Ifyou are not currentlya Coda user, would you be interested in becoming a Coda user?

yes no

Comments: ________________________________ ___________ b. Ifyou are currently(or have been) a Coda user, would you be interested in using this inter face?

yes no

Comments: ________________________________ ___________

6. a. Please descr ibe the aspect ofthe interface that you liked most.

b. Please descr ibe the aspect ofthe interface that you liked least.

Thank you for your time!

Answer Key to Exercises 237

B.7 Answer Key to Exercises

This keydefines the correct answer to each ofthe exercises in our usabilit y study. Each bullet scores one point .

1. [3 pts] Please descr ibe the current network condit ions.

x connectivit y? stronglyconnected to all x best? haydn x worst? grieg

2. [6 pts] Describe the ^One or more tasks unavailable~ event and its configurat ion.

x Triggered when one or more hoarded tasks beco me unavailable.

x Notify˘ YES x Urgency level˘ CRITICAL x Pop-up ˘ NO x Beep ˘ NO x Flash ˘ NO

3. [2 pts] Fix the settings for this event so it does not pop-up, but it does beep and flash.

x Toggle beep.

x Toggle flash

Î Event:OneOrMoreTasksUnavailable:C:1:0:1:1

4. [1 pt] At what time do your tokens expire?

x Tomorrow at about �

5. [12 pts] Please descr ibe the hoarding details.

a) What tasks are currently defined?

x darpa grant x edit ing x recommendat ion letters x sosp16 x wr iting b) Which ofthese are hoarded?

x sosp16 x recommendat ion letters x darpa grant x edit ing c) Which task has the highest priorit y?

x sosp16 d) What task has the lowest prior ity?

x edit ing e) Which, ifany, are completely available?

x edit ing

6. [2 pts] Please provide hoard walk advice and describe your reasoning.

x Onlyneed ^papers˙sosp16~ and ^letters˙recommendat ion~, not edit ing x Don´t need ^darpa grant~

7. [3 pts] Please descr ibe the current space status.

x Status? Allspace areas are within normal parameters x Space dedicated to Coda cache? 97 MB x Percentage ofRVM utilized? 33%

8. [8 pts] Describe the ^WeaklyConnected Cache Miss~ and the ^Disconnected Cache

Miss~ events and their configurations.

a) Weakly Connected Cache Miss x Triggered bya cache miss while operating weakly connected x Notifies the user x Cr it icalurgency level x pop-up ˘ NO x flash ˘ YES x beep ˘ YES b) Disconnected Cache Miss x Triggered bya cache miss while operating disconnected x Does not notify the user

9. [4 pts] Fix the settings for these events to be consistent. I´d like themto be indicated at the ^cr it ical~ urgencylevelsuch that theypop-up and flash the indicator, but that theydo not beep.

a) Weak Miss:

x Toggle pop-up.

x Toggle beep.

Î WeaklyCo nnectedCacheMiss:C:1:1:0:1 b) Disco Miss:

x Toggle notify.

x Toggle flash

Î DisconnectedCacheMiss:C:1:1:0:1

10. [9 pts] Define a task for fixing bug reports.

a) Data:

x Coda sources [3 areas] x /coda/usr/bovik/src/venus/ with Meta: c or d x /coda/usr/bovik/src/advice/ with Meta: c or d x /coda/usr/bovik/src/conso le/ with Meta: c or d x [Bug reports] x /coda/usr/bovik/src/bugs/ with Meta: c or d b) Programs:

x building coda x Add /coda/misc/gnu-co mp/i386_mach/o mega/bin/gdb x compress-related x [compress, unco mpress, gzip, gunzip] x [tcltesting] x [wish] c) Subtasks:

x edit ing

11. [5 pts] Define a task for miscellaneous header files.

a) Data x Header Files x /coda/project/coda/alpha/include/ wit h Meta: c or d x /coda/project/coda/alpha/i386_mach/include- special/ with Meta: c or d x /coda/misc/tcl/commo n/beta/include/ wit h Meta: c or d x /coda/misc/c++/i386_mach/alpha/include/ wit h Meta: c or d

12. [6 pts] Define a task for your CV a) Data:

x CV x /coda/usr/bovik/personal/cv/ with Meta: c or d b) Programs:

x scr ibe tools or scribe program x scr ibe x [gv program] x gv c) Subtasks x edit ing

13. [2 pts] Prior itize these tasks and descr ibe your reasoning.

x [edit ing can be anywhere (even fir st or last) or nowhere] x Fir st task must be consistent with user´s reasoning ˘ otherwise CV.

x header files must be last

14. [1 pt] Request that a hoard walk be per for med immediately.

15. [3 pts] Report ^Filling RVM~ event.

x Urgency Level: Cr it ical x Problem: The RVM space is almo st full.

x Solution: Contact my systemadministrator.

16. [2 pts] Report ^Fixing RVM~ event.

x Urgency Level: Normal x Problem: The RVM space problem has fixed itself.

x [Solut ion: NA]

17. [3 pts] Task Unavailable x Urgency Level: Cr it ical x Problem: A task has beco me unavailable.

x Solution: Per forma hoard walk.

18. [2 pts] Hoard Walk Begin event.

x Urgency Level: War ning x Problem: A hoard walk has begun.

x Solution: Wait unt il it completes or NA

19. [2 pts] Hoard Walk End & Task Available event x Urgency Level: Normal x Problem: Nothing, a hoard walk co mpleted; task available again.

x Solution: NA

20. [2 pts] Report ^Operating WeaklyConnected~ event.

x Urgency Level: Warning x Problem: We are now operating weakly-connected with all ser vers.

x Solution: NA (or connect to a strong network ifpossible)

21. [2 pts] Report ^Weak Miss~ event.

x Urgency Level: Cr it ical x Problem:

x We have exper ienced a cache miss while weaklyconnected x [Filename: intro.tex] x [Request ing program: latex2e] x [Expected Fetch Time: 23+ minutes] x Note: Since answer does not require filename, user does not lose a point if they specify the wrong one. Same goes for program and time.

x Solution:

x [Decide to fetch or not; find a better network.]

22. [2 pts] Report ^Operating Disconnected~ event.

x Urgency Level: Cr it ical x Problem: We are now operating disconnected fromthe Coda servers.

x Solution: NA (or connect over a weak or strong network ifpossible).

23. [2 pts] Report ^Disconnected Miss~ event.

x Urgency Level: Cr it ical x Problem:

x We have exper ienced a disconnected cache miss.

x [Filename: intro.tex] x [Request ing Program: latex2e] x Solution:

x [Answer the quest ionnair e and reconnect to the servers

ASAP .]

24. [2 pts] Report ^Operating Strongly Connected~ event.

x Urgency Level: Normal x Problem: Nothing, we have reestablished a strong network connect ion to the

Coda servers.

x Solution: NA

25. [3 pts] Report ^Token Expir y~ event.

x Urgency Level: Warning x Problem: Myauthent ication tokens have expired.

x Solution: Reauthent icate

26. [3 pts] Report ^Reintegration Pending Tokens~ event.

x Urgency Level: Cr it ical x Problem: A subtree needs to be reintegrated and mytokens are invalid.

x Solution: Reauthenticate

Par to Usabilit yStudyExercises 241

B.8 Par to Usability Study E x e r cises

Each ofthe exercises in our usabilit ystudyhas been given a par score. Par is defined as the number ofactions necessar yfor an expert user with foreknowledge ofthe questions to complete the exercise. Act ions are preceded byan arrow symbo l. Output lines produced bythe interface and taken fro mthe action log are preceded bya bullet symbo l. Act ions in square brackets represent optionalact ions that are not counted against the user.

Consecut ive scro lling events are compressed into a single ^scro ll~ action.

1) [par 0] ChooseColors.

ˇ [Select ControlPanelI ndicator Light.]

x Control Panel Indicator: double-click

x Control Panel: Click on Events tab

x Control Panel Events Tab: Selecting Tokens indicator

x Control Panel Events Tab: Selecting Tokens Acquired event

x Control Panel Events Tab: Selecting Tokens indicator

x Control Panel Events Tab: Selecting Tokens Acquired event

ˇ [Select ^Urgency Co lors~ Tab.]

x NoteBookWindow:Active:urgency

x Control Panel: Click on Urgency tab

x Control Panel Urgency Colors Tab: Changing Normal to ForestGreen

x Control Panel Urgency Colors Tab: Changing Warning to Gold

x Control Panel Urgency Colors Tab: Changing Critical to OrangeRed1

ˇ [Choose color for ^Normal~ urgency.]

x Tix Combo Arrow: click

x Control Panel Urgency Colors Tab: Changing Normal to DarkGreen

ˇ [Choose color for ^Warning~ urgency.]

x Tix Combo Arrow: click

x Control Panel Urgency Colors Tab: Changing Warning to Yellow

ˇ [Choose color for ^Cr it ical~ urgency.]

x Tix Combo Arrow: click

x Control Panel Urgency Colors Tab: Changing Critical to DarkOrange1

ˇ [Commit color choices.]

x Control Panel Urgency Tab: Click on Commit Button

ˇ [Close ControlPanel Window.]

x Control Panel Window: close

x Control Panel Urgency Tab: Click on Commit Button

x Control Panel Physical Tab: Click on Commit Button

x Control Panel Logical Tab: Click on Commit Button

x Control Panel Behavior Tab: Click on Commit Button

2) [par 2] Descr ibe Network Condit ions.

ˇ Select Network Indicator.

x Network Indicator: double-click

ˇ Close Network Infor mat ion Window.

x Network Window: close

3) [par 3] Descr ibe ^One Or More Tasks Unavailable~ event and its configurat ion.

ˇ Select ControlPanelI ndicator.

x Control Panel Indicator: double-click

x Control Panel: Click on Events tab

x Control Panel Events Tab: Selecting Tokens indicator

x Control Panel Events Tab: Selecting Tokens Acquired event

x Control Panel Events Tab: Selecting Tokens indicator

x Control Panel Events Tab: Selecting Tokens Acquired event

ˇ Select Task indicator fromcombobox.

x Tix Combo Arrow: click

x Control Panel Events Tab: Selecting Task indicator

x Control Panel Events Tab: Selecting All Tasks Available event

ˇ Select ^OneOrMoreTasksUnavailable~ fro mco mbobox.

x Tix Combo Arrow: click

x Control Panel Events Tab: Selecting One Or More Tasks Unavailable event

4) [par 4] Fix this event.

ˇ Toggle Beep.

x Control Panel Events Tab: Setting Notificationfor Notify:Beep to Yes

ˇ Toggle Flash.

x Control Panel Events Tab: Setting Notificationfor Notify:Flash to Yes

ˇ Commit Changes.

x Control Panel Events Tab: Click on Commit Button

ˇ Close ControlPanelWindow.

x Control Panel Window: close

x Control Panel Urgency Tab: Click on Commit Button

x Control Panel Physical Tab: Click on Commit Button

x Control Panel Logical Tab: Click on Commit Button

x Control Panel Behavior Tab: Click on Commit Button

5) [par 2] Identify when tokens expir e.

ˇ Select Tokens Indicator Light.

x Tokens Indicator: double-click

ˇ Close ^Authent icat ion Infor mat ion~ Window.

x Tokens Window: close

6) [par 4] Descr ibe task hoarding details.

ˇ Select Task Indicator Light.

x Task Indicator: double-click

ˇ Scrollon task list.

x [TaskInformationWindow:scroll:.task.panes.allTasks.f.border.frame.taskl

ist]*

ˇ Scrollon selected task list.

x [TaskInformationWindow:scroll:.task.panes.selectedTasks.f.border.frame.

tasklist]*

ˇ Close ^Task Infor mat ion~ window.

x Task Window: close

7) [par 8] Provide Hoard Walk Advice.

ˇ Select Hoard Walk Indicator Light.

x Hoard Walk Indicator: double-click

ˇ Expand ^ALL Tasks Needing Data~ node.

x HList: Select

x Hoard Walk Advice Window: expand node

ˇ Expand ^sosp16~ node.

x HList: Select

x Hoard Walk Advice Window: expand node

ˇ Expand ^reco mmendation letters~ node.

x HList: Select

x HList: Select

x HList: Select

x Hoard Walk Advice Window: expand node

ˇ Select ^papers ˘ sosp16~ to be fetched.

x HoardWalkPendingAdviceWindow:fetch

ˇ Select ^letters˘ recommendat ion~ to be fetched.

x HoardWalkPendingAdviceWindow:fetch

ˇ Trigger hoard walk to continue.

x Hoard Walk Window: fetch

ˇ Close ^Hoard Walk Advice~ window.

x Hoard Walk Window: close

8) [par 2] Descr ibe Space Status.

ˇ Select Space Indicator Light.

x Space Indicator: double-click

ˇ Close ^Space Infor mat ion~ Window.

x Space Window: close

9) [par 3] Descr ibe ^WeaklyConnected Cache Miss Advice~ and ^Disconnected Cache

Miss Advice~ events and their configurations.

ˇ Select ControlPanelI ndicator Light.

x Control Panel Indicator: double-click

x Control Panel: Click on Events tab

x Control Panel Events Tab: Selecting Tokens indicator

x Control Panel Events Tab: Selecting Tokens Acquired event

x Control Panel Events Tab: Selecting Tokens indicator

x Control Panel Events Tab: Selecting Tokens Acquired event

ˇ Select ^Advice~ I ndicator.

x Tix Combo Arrow: click

x Control Panel Events Tab: Selecting Advice indicator

x Control Panel Events Tab: Selecting Weakly Connected Cache Miss event

ˇ Select ^Disconnected Cache Miss Advice~ event.

x Tix Combo Arrow: click

x Control Panel Events Tab: Selecting Disconnected Cache Miss event

10) [par 8] Fix these configurat ions so that theypop-up and flash, but do not beep.

ˇ Toggle Notify.

x Control Panel Events Tab: Setting Notificationfor Notify to Yes

ˇ Toggle Flash.

x Control Panel Events Tab: Setting Notificationfor Notify:Flash to Yes

ˇ Commit Changes.

x Control Panel Events Tab: Click on Commit Button

ˇ Select ^Weakly Connected Cache Miss Advice~ event.

x Tix Combo Arrow: click

x Control Panel Events Tab: Selecting Weakly Connected Cache Miss event

ˇ Toggle Beep.

x Control Panel Events Tab: Setting Notificationfor Notify:Beep to No

ˇ Toggle Pop-up.

x Control Panel Events Tab: Setting Notificationfor Notify:Popup to Yes

ˇ Commit Changes.

x Control Panel Events Tab: Click on Commit Button

ˇ Close ControlPanelWindow.

x Control Panel Window: close

x Control Panel Urgency Tab: Click on Commit Button

x Control Panel Physical Tab: Click on Commit Button

x Control Panel Logical Tab: Click on Commit Button

x Control Panel Behavior Tab: Click on Commit Button

11) [par 36] Define a task to hoard for fixing Coda bugs.

ˇ Select Task Indicator Light.

x Task Indicator: double-click

ˇ Select a Task.

x HList: Select

x Task Definition Window (ID=0): open

x Task Definition Window: Show New...

ˇ Select ^New�~ Data Definit io n.

x Task Definition Window: Select New... from Choices Listbox

x Data Definition Window (ID=0): open

x Data Definition Window: Show New...

ˇ T ype name and hit <Return>.

x Data Definition Window: Show coda sources

ˇ T ype directorypathname and hit <Tab>.

x Data Element: <Tab> enables meta-information

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information Select Descendants

ˇ T ype directorypathname and hit <Tab>.

x Data Element: <Tab> enables meta-information

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information Select Descendants

ˇ T ype directorypathname and hits <Tab>.

x Data Element: <Tab> enables meta-information

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information SelectDescendants

ˇ Save new definit io n.

x Data Definition Window: save

x Data Definition Window: save as

x Data Definition Window: save

x Data Definition Window: Show coda sources

ˇ Select ^New�~ data definit io n fro mthe combobox.

x Tix Combo Arrow: click

x Data Definition Window: Show New...

ˇ T ype name and hit <Return>

x Data Definition Window: Show coda bug reports

ˇ T ype directorypathname and hit <Tab>.

x Data Element: <Tab> enables meta-information

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information Select Descendants

ˇ Save new definit io n.

x Data Definition Window: save

x Data Definition Window: save as

x Data Definition Window: save

x Data Definition Window: Show coda bug reports

ˇ Close data definit io n window.

x DataDefinitionWindow(ID=0):beginclose

x Data Definition Window: save

x DataDefinitionWindow(ID=0):endclose

ˇ Select ^building coda~ ProgramDefinit io n.

x Task Definition Window: Select building coda from Choices Listbox

x Program Definition Window (ID=0): open

x Program Definition Window: Show building coda

ˇ Click in executable entryarea.

x Program Definition Element: click

ˇ T ype name o fexecutable.

x Program Element: <Return> begin

x Program Element: <Return> end

ˇ Save programdefinit io n.

x Program Definition Window: save

ˇ Select ^New�~ programdefinit io n fro mthe combobox.

x Tix Combo Arrow: click

x Program Definition Window: Show New...

ˇ T ype name and hit <Return>.

x Program Definition Window: Show compress related

ˇ T ype name o fexecutable.

x Program Element: <Return> begin

x Program Element: <Return> end

ˇ T ype name o fexecutable.

x Program Element: <Return> begin

x Program Element: <Return> end

ˇ Save programdefinit io n.

x Program Definition Window: save

x Program Definition Window: save as

x Program Definition Window: save

x Program Definition Window: Show compress related

ˇ [Selects ^New�~ programdefinit io n fro mthe combobox.]

x Tix Combo Arrow: click

x Program Definition Window: Show New...

ˇ [Type name and hit <Return>.]

x Program Definition Window: Show tcl testing

ˇ [Type name ofexecutable.]

x Program Element: <Return> begin

x Program Element: <Return> end

ˇ [Save programdefinit io n.]

x Program Definition Window: save

x Program Definition Window: save as

x Program Definition Window: save

x Program Definition Window: Show tcl testing

ˇ [Close programdefinit io n window.]

x ProgramDefinitionWindow(ID=0):beginclose

x Program Definition Window: save

x ProgramDefinitionWindow(0):endclose

ˇ Click in entr yarea.

x Tix Combo Entry: click

ˇ T ype name o fnew task and hit <Return>.

x Task Definition Window: Show Coda bug fixing

ˇ Select element.

x Task Definition Window: Select coda bug reports from Choices Listbox

ˇ Select element.

x Task Definition Window: Select coda sources from Choices Listbox

ˇ Select element.

x Task Definition Window: Select building coda from Choices Listbox

ˇ Select element.

x Task Definition Window: Select compress related from Choices Listbox

ˇ [Select element.]

x Task Definition Window: Select tcl testing from Choices Listbox

ˇ Select element.

x Task Definition Window: Select editing from Choices Listbox

ˇ Save task definit io n.

x Task Definition Window: save

x Task Definition Window: save as

x Task Definition Window: save

x Task Definition Window: Show Coda bug fixing

12) [par 16] Define a task to hoard header files.

ˇ Select a task.

x Tix Combo Arrow: click

x Task Definition Window: Show New...

ˇ T ype name and hit <Return>.

x Task Definition Window: Show header files

ˇ Select ^New�~ data definit io n.

x Task Definition Window: Select New... from Choices Listbox

x Data Definition Window (ID=1): open

x Data Definition Window: Show New...

ˇ T ype new name and hit <Return>

x Data Definition Window: Show header files

ˇ T ype pathname and hit <Tab>.

x Data Element: <Tab> enables meta-information

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information Select Descendants

ˇ T ype pathname and hit <Tab>.

x Data Element: <Tab> enables meta-information

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information Select Descendants

ˇ T ype pathname and hit <Tab>.

x Data Element: <Tab> enables meta-information

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information Select Descendants

ˇ T ype pathname and hit <Tab>.

x Data Element: <Tab> enables meta-information

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information Select Descendants

ˇ Save definit io n.

x Data Definition Window: save

x Data Definition Window: save as

x Data Definition Window: save

x Data Definition Window: Show header files

ˇ Close data definit io n window.

x DataDefinitionWindow(ID=1):beginclose

x Data Definition Window: save

x DataDefinitionWindow(ID=1):endclose

ˇ Select element.

x Task Definition Window: Select header files from Choices Listbox

ˇ Save definit io n.

x Task Definition Window: save

x Task Definition Window: save as

x Task Definition Window: save

x Task Definition Window: Show header files

13) [par 21] Define a task to hoard your CV.

ˇ Select ^New�~ fro mco mbobox.

x Tix Combo Arrow: click

x Task Definition Window: Show New...

ˇ T ype name and hit <Return>.

x Task Definition Window: Show cv

ˇ Scroll.

x [TaskDefinitionWindow:scroll]*

ˇ Select element.

x Task Definition Window: Select editing from Choices Listbox

ˇ Select ^New�~ programdefinit io n.

x Task Definition Window: Select New... from Choices Listbox

x Program Definition Window (ID=1): open

x Program Definition Window: Show New...

ˇ T ype name o fprogramand hit <Return>.

x Program Definition Window: Show scribe tools

ˇ T ype name o fexecutable and hit <Return>.

x Program Element: <Return> begin

x Program Element: <Return> end

ˇ T ype name o fexecutable and hit <Return>.

x Program Element: <Return> begin

x Program Element: <Return> end

ˇ Save programdefinit io n.

x Program Definition Window: save

x Program Definition Window: save as

x Program Definition Window: save

x Program Definition Window: Show scribe tools

ˇ Close programdefinit io n.

x ProgramDefinitionWindow(ID=1):beginclose

x Program Definition Window: save

x ProgramDefinitionWindow(1):endclose

ˇ Scroll.

x [TaskDefinitionWindow:scroll]*

ˇ Select element.

x Task Definition Window: Select scribe tools from Choices Listbox

ˇ Select ^New�~ data definit io n.

x Task Definition Window: Select New... from Choices Listbox

x Data Definition Window (ID=2): open

x Data Definition Window: Show New...

ˇ T ype name and hit <Return>.

x Data Definition Window: Show cv directory

ˇ T ype pathname and hit <Return>.

x Data Element: <Return> in pathname

ˇ Select meta-infor mation.

x Data Definition Window: Meta-Information Select Descendants

ˇ Save data definit io n.

x Data Definition Window: save

x Data Definition Window: save as

x Data Definition Window: save

x Data Definition Window: Show cv directory

ˇ Close data definit io n window.

x DataDefinitionWindow(ID=2):beginclose

x Data Definition Window: save

x DataDefinitionWindow(ID=2):endclose

ˇ Select element.

x Task Definition Window: Select cv directory from Choices Listbox

ˇ Save task definit io n.

x Task Definition Window: save

x Task Definition Window: save as

x Task Definition Window: save

x Task Definition Window: Show cv

ˇ Close task definit io n window.

x TaskDefinitionWindow(ID=1):beginclose

x Task Definition Window: save

x TaskDefinitionWindow(ID=1):endclose

14) [par 14] Priorit ize these tasks.

ˇ Select hoarded task.

x Task Information Window: Select selsosp16

ˇ Unhoard task.

x Task Information Window: Un-hoarding sosp16

ˇ Select hoarded task.

x Task Information Window: Select selrecommendation*-*letters

ˇ Unhoard task.

x Task Information Window: Un-hoarding recommendation letters

ˇ Select hoarded task.

x Task Information Window: Select seldarpa*-*grant

ˇ Unhoard task.

x Task Information Window: Un-hoarding darpa grant

ˇ Select task.

x HList: Select

ˇ Hoardtask.

x Task Information Window: Hoarding Coda bug fixing

ˇ Select task.

x HList: Select

ˇ Hoardtask.

x Task Information Window: Hoarding header files

ˇ Select task.

x HList: Select

ˇ Hoardtask.

x Task Information Window: Hoarding cv

ˇ Scrollto ver ifyhoard prior ities.

x [TaskInformationWindow:scroll:.task.panes.selectedTasks.f.border.frame.

tasklist]*

ˇ Close ^Task Infor mat ion~ window.

x Task Window: close

15) [par 3] Please request an Immediate Hoard Walk.

ˇ Select Hoard Walk Indicator Light.

x Hoard Walk Indicator: double-click

ˇ Request immediate hoard walk.

x HoardWalkInactive:walknow

ˇ Close ^Hoard Walk Infor mat ion~ window.

x Hoard Walk Window: close

16) [par 2] Incident: Filling RVM Space.

ˇ Select Space Indicator Light.

x Space Indicator: double-click

ˇ Close ^Space Infor mat ion~ window.

x Space Window: close

17) [par 0] Incident: Fixing RVM Space.

18) [par 3] Incident: Task Unavailable.

ˇ Select Task Indicator Light.

x Task Indicator: double-click

ˇ Scrollto ver ifyjust one task is unavailable.

x [TaskInformationWindow:scroll:.task.panes.selectedTasks.f.border.frame.

tasklist]*

ˇ Close ^Task Infor mat ion~ window.

x Task Window: close

19) [par 0] Incident: Hoard Walk Begin E vent

20) [par 0] Incident: Hoard Walk Finish Walk

21) [par 2] Incident: Operating Weakly Connected.

ˇ Select Network Indicator Light.

x Network Indicator: double-click

ˇ Close ^Network Infor mat ion~ window.

x Network Window: close

22) [par 1] Incident: Weak Miss Event.

x Advice Invokation: automatic

x Advice Information Window: advice invokation

ˇ Select answer.

x WeakMissQuery:select1

23) [par 1] Incident: Operating Disconnected.

x Advice Invokation: automatic

ˇ Close ^Network Infor mat ion~ window.

x Network Window: close

24) [par 2] Incident: Disconnected Cache Miss Event.

x Advice Invokation: automatic

x Advice Information Window: advice invokation

ˇ Select answer.

x [[DiscoMiss:scale]*[DiscoMiss: scale motion]*]*

ˇ Complete questionnaire.

x Disco Miss: done

25) [par 0] Incident: Operating StronglyConnected.

26) [par 0] Incident: Tokens Expir y Event.

x Do not count action against user if theytype a password and click ^Submit~.

27) [par 4] Incident: Reintegration Pending Event.

ˇ Select Tokens Indicator Light.

x Tokens Indicator: double-click

ˇ Close ^Authent icat ion Infor mat ion~ window.

x Tokens Window: close

ˇ Select Reintegration Indicator Light.

x Reintegration Indicator: double-click

ˇ Close ^Reintegrat ion Infor mat ion~ window.

x Reintegration Window: close

252 Materials