
3.1 Customizing the SAIL Package 

By setting the macro, \ c s i z e  to the class size, the in- 
structor can generate \ c s i z e  different versions of the 
given assignment at once. With this in mind the 1.4TEX 
source of a homework assignment is of the following 
form: 

\document class {art icle} 
\usepackage{SAIL} 

\begin{document} 
\1oop\i num0<\¢size{ 

body of the assignment 

\setcounter{page}{l} 
\newpage 
} 
\repeat 

\end{document} 
While this approach provides sufficient randomness, the 
assignments cannot be repeatedly reproduced. There- 
fore, the instructor can use the student id's as keys for 
the random number generator to generate assignments 
which can be regenerated again if necessary. There are 
two ways in which this can be achieved. A file contain- 
ing all of the student id's can be created and used in the 
seed initialization, or IbTEX can prompt the user for the 
student id number. 

3.2 Grading with SAIL 

One of the major drawbacks of using different assign- 
ments is the increased difficulty in grading. With this in 
mind, we have provided the capability to create an aux- 
iliary document which contains the random instances, 
along with an id number for the assignment (student 
id's if they were used in the initialization, or randomly 
assigned id's otherwise). The auxiliary file can be used 
as grader aid as follows• For a given assignment there 
could be a program which takes as input the random 
instances of the problems in the assignment and uses 
them to create solutions. Each auxiliary file can then 
be used to create solutions. Grading the student's as- 
siguments with valid solutions in hand can greatly aid 
the teaching assistant and in some cases even allow for 
grading automation. For example, in the case of multi- 
ple choice questions, the auxiliary file can even contain 
the answer key. 

4 Archiving and Retrievin E Problems 

Homework creation can be further facilitated by hav- 
ing a searchable database of problems from which to 
draw. A prototype database I has been developed to 
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accompany the book Data Structure and Algorithms in 
Java [4]. The database uses the GLIMPSE system [12] 
to allow fast full-text searching. Problems may also be 
classified into one or more categories, and retrieved by 
category. The database is accessed via the WWW; Fig- 
ure l(a) shows the query form. A great deal of flexibil- 
ity is allowed in the search string in terms of wildcards; 
GLIMPSE's syntax is similar to that of agrep [11]. 

Figure l(b) shows the result of searching the database 
for problems containing the text "MST" or "minimum 
spanning tree". For each problem, the lines matching 
the query string are displayed to give the user some 
context from which to narrow down the search for an 
appropriate problem. Links are given to PDF versions 
of the problem and solution, and to the 1.4TEX source 
and any other necessary accompanying files (such as 
figures). Providing the source files makes it possible 
to build homework assignments by cutting-and-pasting 
problems from the database. The solution files are 
password-protected, so while the links will always be 
shown, access to the solutions themselves is limited to 
instructors and other qualified individuals. 

Problems using the SAIL package can be incorporated 
into the database like any other problem - -  the contents 
of all of the problem's [$TEX source files contribute to 
the index for that problem. As a result, the Minimum 
Spanning Tree example in section 2.4 will be returned 
as a match for the search strings "Boruvka", "Prim", 
or "Kruskal" as well as "MST". The only part of the 
problem that will not be indexed are the randomly gen- 
erated numbers, but numbers are not indexed in the 
first place. 
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