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tGeneri
 algorithms are algorithms using abstra
t data types. Multiple generi
algorithms 
an be linked together in a dire
ted a
y
li
 graph (generi
 DAG)so that more 
omplex generi
 algorithms 
an be formed. Views des
ribe re-lationships between di�erent data types. By 
ompilation, spe
ialized generi
algorithms 
an be 
reated from the generi
 DAGs. Views allow the spe
ializedalgorithm to manipulate a
tual data types used by the 
urrent appli
ations in-stead of the abstra
t data types. This spe
ialization pro
ess allows the generi
DAG algorithms to work on di�erent obje
t des
riptions of the same abstra
tdata type, thus a
hieving greater software reuse.Graphi
al user interfa
es (GUIs) allow views to be spe
i�ed qui
kly andeasily. GUIs also enable independent generi
 algorithms to be linked togetherin a dire
ted a
y
li
 graph (DAG) to form more 
omplex generi
 algorithms.Views 
an be 
reated to represent an abstra
t data type as another abstra
tdata type. This allows generi
 algorithms using di�erent abstra
t data types tobe 
onne
ted together.2 Introdu
tionEvery pie
e of software is a huge investment in human 
ost, sin
e programmersprodu
e only a few lines of 
ode per day. Even with the possibility of softwarereuse, su
h reuse is inhibited due to the di�erent ways in whi
h equivalent data
ould be represented and the time needed to adapt existing software 
omponentsso as to �t the needs of the 
urrent appli
ation.Generi
 algorithms and views 
an redu
e the human 
ost by in
reasing thepossibility of software reuse. Generi
 algorithms work on an abstra
t data type;views des
ribe the way in whi
h the a
tual appli
ation data types 
orrespond to1



the abstra
t data types. Using both generi
 algorithms and views, spe
ialized
ode 
an be produ
ed regardless of the a
tual appli
ation data types.Apart from the human 
ost asso
iated with reusing existing software 
om-ponents, another part of the human 
ost in
urred by software engineering isthe time spent in organizing di�erent 
omponents in order to 
reate the desiredappli
ation behavior. DiÆ
ulties in visualizing the relationship between 
om-ponents and having to 
onvert from one type to another between 
omponentsare some of the 
auses for the time spent in organizing 
omponents.This paper des
ribes a method by whi
h 
omplex generi
 algorithms 
an bebuilt, via a graphi
al interfa
e, from existing generi
 
omponents through theuse of dire
ted a
y
li
 graphs(DAGs). DAGs 
an be represented visually andallow programmers to visualize the relationship between 
omponents easily. Inaddition, spe
ialization of the generi
 
omponents allows the 
omplex generi
algorithms to eÆ
iently manipulate the a
tual appli
ation data.The relationship between the abstra
t data type of one generi
 
omponentand the abstra
t data type of another generi
 
omponent 
an be 
aptured in aview, similar to the views between abstra
t and a
tual data types. The viewbetween abstra
t data types 
an then be used to generate fun
tions for 
on-verting between two abstra
t data types. Therefore, the human 
ost involving
onverting between types is redu
ed.Se
tion 3 des
ribes generi
 algorithms and the advantages of using generi
algorithms. Se
tion 4 des
ribes views, how views 
an be 
reated and how viewsallow generi
 algorithms to be spe
ialized into eÆ
ient 
ode. Se
tion 5 des
ribeshow 
omplex generi
 algorithms 
an be built from simple generi
 
omponentsvia a graphi
al user interfa
e and des
ribes the algorithm used to generate aprogram from a dire
ted a
y
li
 graph. Se
tion 6 presents related works, andSe
tion 7 presents possible areas for further resear
h. The �nal se
tion summa-rizes this paper.3 Generi
 AlgorithmsGeneri
 algorithms are algorithms that have been written based on abstra
tdata representations instead of a
tual data representation. [4℄ On 
ompilation,these generi
 algorithms are spe
ialized based on obje
t des
riptions providedas inputs to 
reate spe
ialized 
odes based on a
tual data types.An advantage of using generi
 algorithms is that a single generi
 algorithm
an be spe
ialized for use by di�erent obje
t representations. This allows greater
ode reuse. For example, two 
ommon representations of graphs (shown in Fig-ure 1) are a matrix of weights and a list of edge-weight pairs. These two rep-resentations are 
on
eptually similar (both represent graphs) but have di�erenta
tual data types (one is a 2-dimensional array while the other is a linked-list).A se
ond advantage of using generi
 algorithms is that the spe
ialized 
odesexe
ute faster at runtime. Current obje
t-
entered programming system aredriven by interpreting messages to fun
tion 
alls at runtime. These runtimeinterpretations add a signi�
ant amount of time to the exe
ution time. In2
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 JJFigure 1: A graph and its 2 
ommon representations.addition, as interpretation of the messages o

urs at runtime, error 
he
king,if done, must also o

ur at runtime. This in
reases the exe
ution time of amethod 
all. However, spe
ializing from generi
 algorithms allows the 
ompilerto partially evaluate messages to known obje
ts at 
ompile time. This redu
esthe amount of overhead in
urred from message interpretation and error 
he
kingat runtime.4 Spe
ialization through ViewsViews [5℄[7℄ des
ribe how a
tual data types 
orrespond to the abstra
t datatypes of an obje
t. A view en
apsulates an a
tual data type and presents aninterfa
e that 
onsists of the basi
 variables in the abstra
t data type.Using the relationships between the a
tual data types and the abstra
t datatypes des
ribed by views, the GLISP 
ompiler generates spe
ialized 
ode thatuses the a
tual data types instead of the abstra
t data types. At 
ompile time,the relationships in a view are 
ompiled into the spe
ialized 
ode, allowing thespe
ialized algorithm to manipulate the a
tual data types dire
tly. Further-more, optimization through partial evaluation at 
ompile time improves theperforman
e of the spe
ialized 
ode. Therefore, the use of views in the pro-
ess of 
reating spe
ialized 
ode has little impa
t on the exe
ution time of thespe
ialized 
ode itself.A graphi
al user interfa
e allows views to be generated easily. The program,mkv, written by Dr. Gordon Novak, takes a target type and a sour
e type asinputs and allows users to 
reate a view asso
iating the sour
e type with thebasi
 variables of the target type.5 Dire
ted A
y
li
 GraphsAs given in Rosen [8℄, a popular undergraduate text on dis
rete mathemati
s,a dire
ted graph, G, is a set of verti
es V and a set of edges E that are orderedpairs of elements of V . A graph is said to be a
y
li
 when there is no sequen
eof 
onne
ted edges su
h that a vertex is visited twi
e. Two properties of ana
y
li
 graph are that there exists at least one vertex (root vertex) su
h that ithas no edges leading to it and there exists at least one vertex (leaf vertex) thatdoes not have an edge leading out of it. Using mathemati
al notations a DAG3


