
C. SYSTEM ARCHITECTURE
We next present a brief overview of the system architec-

ture. COMPASS is developed on top of the Mashup Server
developed in IBM Haifa Research Labs. The server allows to
compose mashups (and therebyMashAPPs) and use them.
The architecture of COMPASS is depicted in Fig. 5. We de-
scribe below the main system components and explain how
they work together.
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Figure 5: System Architecture

COMPASS UI. This component is the user interface for
navigating through MashAPPs. To construct the UI of
COMPASS, we used as a basis the user interface of the
Mashup Server, and enhanced it with plug-ins enabling the
user to (1) view the 
ow-map of a given MashAPP, (2) set
navigation goals; (3) obtain from COMPASS top-k naviga-
tion recommendations and (4) examine various recommen-
dation by clicking on them and viewing their (highlighted)
image on the MashAPP 
ow-map.

MashAPP abstract Model.The MashAPP model, stored
in the COMPASS database, includes the 
ow-map of each
participating application, as well as the GPs connecting
them. The �rst component, namely the 
ow-map for each
application, was manually con�gured for all applications
participating in the demonstration, following their logical
structure. We note however that many Web applications are
speci�ed in declarative languages such as BPEL [1], allowing
automated extraction of their 
ow-map. The GPs connect-
ing the applications mashlets were retrieved from Mashup
Server, along with input and output speci�cations of each
mashlet. Last, we consider the construction of a weight
function over 
ows. We demonstrate here two weight func-
tions: the �rst weigh 
ows by the total number of navigation
steps (user clicks and input) taken, and the second captures
the total popularity of user choices. Weights accounting for
navigation steps are easily obtained from the applications

ow-map; the popularity weights were obtained as follows:
for 
ow edges connecting services of a Web application, we
obtain information about transition popularity by an ex-
perimental study, collecting and statistically analyzing user
logs. For GPs, we employ the MatchUp system [11] that
computes popularity ranks for connections in-between two
mashlets.

MashAPP Adaptive Query Engine.This last component
computes and provides users with recommendations. This
engine, querying the abstract model Database, is incorpo-
rated as a plug-in to the Mashup Server. Queries are re-
ceived through the COMPASS UI, directed to the Query
Engine that processes them and returns the result back to
the COMPASS UI for presentation. Furthermore, the Query
Engine remains active throughout the navigation process,
to receive from the UI a report on each user navigation
step. Then, new recommendations consistent with the user
choices are computed and sent to the UI, and so forth.
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