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The communication requirements associated withrtbeuction of a Capstone Design course can bensixte.
This paper describes a utility used to simplify angbrove communication between the instruction team
members, and communication from the instructiomtéa the student design groups. This resourcarisqgl a
larger suite of tools that make use of a MySQL basa to keep record of information. The commuitoabol

is accessed through a web-browser connected tdatabase via a secure Apache web server and Ciptsscr
written using the Tool Command Language. The digppif student identification photographs has alldwee
instruction team to deliver personalized instrutteéven with large class sizes. This tool has lweetinually
developed over the last five years using exclugiwgen-source or freely-available software and drastly
streamlined the communication required during irtton of Capstone Design courses.
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Introduction of a student’s learning experience lies in struggech
as selection of protocols and tools for things lijteup
'Sommunication. Further, many students seem tcepref
SUsing communication methods to which they have
grown accustomed.

The system described here is intended to provide a

To successfully deliver a course to a large nundfer
students, effective communication between th

instruction team members and the students is negess tool for theadministration of Capstone Design courses,

This paper presents s_elect aspects O.f an onllr_tenays which includes communication between members of the
developed to streamline administration and iMprove i iction team. and communication from the

cozmijﬁlcaf_uon W':chm th_e ctogrse. " st | instruction team to the students. Communication
| the time o prcijecdu;celz_p lon, e)(;'.s Ing Caﬁsbetween the individuals in student groups is
(learning) management and delivery mediums suc entionally omitted.

Moodle! and WebCT/Blackboafdwere not consistent The remainder of this paper is organized as follows

W't? sigverafl Ofl the- unrl]qur:a needs . prtezent;?k tE‘fontext is first established in a section outlinitig
Instruction of a class in which group-oriented wi course format. Next, the system structure, ofipaer

thrllstnatureh was t?kmg tpl;lcei For |rr]1_s|tance, dyspih_ interest to those readers who may wish to implemaent
photograpns 0 students — while — COMPOSING;yiar  suite of tools, is presented.  The main
communication was not possible at that time

. - : communication tool, termed the “Notes Server” hisrt
Additionally, the author took the position that fieiag described and is followed by a brief summary that
to extend their functionality would be as dauntiag

) includes subjective assessment of the describéd too
creation of a new one.

Other tools, like the systems described abover offe
desirable f_unctionality. qu _instance, Lam ar_1d Course Format: Motivation
Maheshwari have created a Distributed Softwareeetoj
Management Todlthat runs on a proprietary platform The framework described here has been developed to
and emphasizes a contained experience where @gsist in the administration of a senior-year Eieat
external email is required. Zhang et al have ecea Engineering Capstone Design course but is apprepria
systend that seems to emphasize the tracking of projecter use whenever student teams are formed for the
and also provides the students with a framework fdturation of a course. A typical run of the EE Qape
communication. Another hierarchical web-based togiourse involves the instruction of approximately013
by Kana? is used to help faculty, students, andstudents who work in groups of four or five.
industrial clients keep in contact. This last eystis The instruction team consists of an academic
developed on an open platform. instructor, a course technician, and four graduate
A common thread in all these systems is that thdgaching assistants (GTAs). The academic instithets
provide (and arguably emphasize) the role of sttgdien class in a lecture environment, is present muckhef
their use. The author cannot deny merit to such dine in the laboratory, and keeps track of the peeg of
approach, and yet he also believes that an impqeeh ~ all groups. The course technician ensures therddixy
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Figure 1 — A top-level view of the system structure The contents of a database are accessed by stgifhat
format information for presentation to a web browse or a secure shell (ssh) connection.

environment is kept safe and operational, orderss painterfaces. This paper emphasizes the descriptidheo
for the project prototypes, manufactures circuiaifos “Notes Server”, listed on the left.
and offers guidance to students. The GTAs argmadi MySQL databases, structures of which are described
a set of groups to pay particular attention to,H®lp all below, contain information about the students, gspu
groups with design problems, troubleshooting anthe course, and the instruction team. This infdionais
prototyping skills, etc. Depending on the natufeao accessed via scripts written in the Tool Command
project, groups are sometimes referred to othémnguage (TCL), chosen due to the author’'s expegien
academics and technicians when unique domaifthese scripts provide the bridge between eithereb w
specific problems present themselves. browser, via a secure connection to an Apache web
Effective communication between an instructiorserver, or directly to a script run via a securellstssh)
team’s members is important, particularly in a busgession. In the former case, these are referreasto
environment. For instance, if a GTA observes that @ommon Gateway Interface (CGIl) scripts. The
group is having difficulty with a topic, then theresources accessed via an ssh connection are fyimar
instruction team works more effectively if all meens those which only the course instructor requireseasc
know about this: conversations can begin at appatep to, but will likely be adapted for web-based acciss
levels, resources made available to the studetiets, e the future. Conversely, the web-based resources ar
Finally, maintaining contact with a student grogp iintended for use by all instruction team membensl, a
very important in a design course. This can beetimfor some resources such as electronic assignment
consuming with traditional tools: the address ofhea submission, students.
group member needs to be located, entered intonail e  Rather than having a single large application that
client, and the message composed. implements all functionality, separate resources ar
The system described here helps reduce the amoimplemented to maintain modularity. This separatio
of time communication and administration take. Iradditionally allows differing access privileges.
particular, an online tool, available to all instion
staff via a web browser, helps meet communicatioRatabase Structure

needs. The next section describes the overalbsetu MySQL is used as the relational database server.

Several databases are associated with the system, o
which two are discussed.
As mentioned previously, the communication tool The first databasédccess, shown in Fig. 2, is used
described in this paper is part of a larger set db provide instruction team members access to web-
communication and administration tools. This setti served resources. Each user belongs to a catéyatry
describes the framework upon which the tools (alsdefines their role in the course: AdministratorGTFA.
referred to as “resources”) depend. A TCL authentication script ensures that the uses h
The system is implemented on an Internet-connectggrmission to access a resource granted eitherlgyoiv
PC running a distribution of Linux; the course sgrv their category or explicitly via th&kesour ceUser
The Internet connectivity allows all members of thdable. Conversely, the script also ensures thadea is
instruction team to access the resources wherevedt explicitly denied access to a resource via the
network access is available. Many standard featafe Resour ceUser Deny table. This structure allows for
a Linux server are utilized to provide functionglit very flexible specification of permissions. A mark
email transmission, for instance, utilizes the Samp GTA, for instance, may be allowed access to a mesou
Mail Transfer Protocol (SMTP). A top-level view of used for mark entry, while lab GTAs are not. The
the system structure is shown in Fig. 1. Thisriglists Resour ce table provides the URL of the CGI script
example resources that are made available thrdugh that delivers the resource. Options may be added t
change the behavior of the resource. As an exanime

System Structure



Access.UserCategory Access.Category
User_Id int(11) Name char(25)
Category_Id int(11)
Access.User Access.DefaultResources
gsernamde varc:ar((zzss)) Access.ResourceUser Category_Id int(11)
assword varchar ;
; Resource_ld int(11,
Surname varchar(100) User_ld int(11) d in11)
GivenNames varchar(100 Resource_Id int(11) Access.Resource
Email varchar(100) Name varchar(100)
Session_lId varchar(255) URL varchar(255)
Options varchar(255)
Access.ResourceUserDen Notes varchar(255)
User_lId int(11)
Resource_Id int(11)

Figure 2 - The structure of the relational Access atabase governing instruction team access to the
resources made available through the web interface.

“Notes Server” resource provides a slightly diffare individuals in a group or about the group as a
interface for users in Administrator or GTA catdger whole;
administrators are permitted access to historical email messages can be sent to individuals or
information by selecting a course term, whereas &TA  groups;
have access restricted to the current term. Theesae administrative emails (messages pertaining to the

TCL script (and therefore the same base URL) isl tise group’s project but not for student consideration)
provide the interface for both categories of ubet,the can be sent;

resources differ by one parameter specified in the prior notes and email messages may be viewed;
Opt i on field of theResour ce table. ~« lists of students or groups can be accessed, with o
_ The _second database Bt udent and contains without display of photos of students; and
information about the students and student groeps, . fies associated with a group, including submitted
shown in Fig. 3. Thé&t udent andSt udent G oup and evaluated work, may be accessed.

tables are used by every resource. Wbee table is  |mages of students are stored in the file space

used to keep record of observations made by thgcessible by the web server and named according to
instruction team and emails sent to the projecggo ihe st udent 1d field in the St udent . St udent

and individuals. _table. Similarly, the files associated with a groare
Other databases are used, but these are not pertingoreq in a location consistent with the expectatiof
to the description of the communication tool. all resources that access these files.

Fig. 4 is a screen capture of an email being coegbos
to a group (student photos and names are used with
This section describes the features of the mostegfof ~permission, but the content is fictitious and for
the web-based resources: the “Notes Server’. Th@emonstration purposes only). Once transmitted, th
resource offers the following capabiliies to theemail is stored in the database and can be viewed b
instruction team: everyone in the instruction team. The links predd
. notes or observations may be made abo[b]_elow the student photographs allow the SyStem taser
quickly jump to pages where notes can be viewed or
made about the individuals, or email can be sent.

Communication Tool: The Notes Server

. St”dlf“‘('f;‘(‘)‘)’e”‘ Another link (not shown) allows for an email to be
urname varchar . . . . .
Given_Names varchar(100) composed in an external email client. This proside
:f)mvi‘l'r;’ﬁ;(*‘sa;'ﬂoo) convenient way of sending files as part of an enail
Term_Id int(11) Student.Note feature currently not implemented in the Noteseyst

Text text

Modtime timestamp .

StudentGroup_Id int(11) Conclusion

Student_|d int(11)

Student.StudentGroup User_Id int(11)
EreosjfcritTonr|Zhv§r(fﬁar(100) i / The communicatiqn tool_ works very well. GTAs are
Prolect Descriplion text. . reried asked to make daily entries about the groups thek w
’ ted’,’ ied’ . . .

Prosantaton 14 ey e aeneq) with. The instructor makes extensive use of thetesy
Term_ld int(11) to send messages to students. The course teahnicia

Fiaure 3 - The structure of the Student databas:



Select Term/Year | Project Group Notes: Create Email
Logout
View Student List View Group List

Compose Email for Project Group
Designator: 15
Project Title: CNC Milling Machine Controller
Nurmnber of group notes: 0 notes
Group Mermbers:

C., Jodi L., Adam R., Maysam W., David Y., Savio
0 Notes 0 Notes 0 Notes 0 Notes 0 Notes
invalid@ualberta.ca invalid@ualberta.ca invalid@ualberta.ca invalid@ualberta.ca invalid@ualberta.ca

Group Email Message

Subject: IMotor Driver

CC: | (comma delimited)

Hi, Group 15:

The gquadrature decoding firmware looks excellent.

Figure 4 — A partial capture of the web page showimthe group email feature of the Notes Server resoce.

utilizes the system to inform groups when partévarr
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instruction team members informed about student

progress and difficulties, it can be equated to the
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transmission of 1,222 messages under these camslitiol€am Management in The Distributed Software Project
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autorating method, and acceptance and return aseou

work from students. Coupled with improved

communication facilitated by the Notes Server, this

suite of tools allows the instruction team to teéaige

Capstone Design class sizes in a time-effectivenean

References




