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Adapting the semantic cache for CMIS eXtent

Mihai Stancu and Florin Slabu

Abstract. XML is the standard exchange format in web applications due to its portability
and information exchange features. When applications communicate with each other or inte-

grate information from several data sources, this standard is very useful. When considering a

higher level application, the ECM Systems are the standard platforms for developing applica-
tions that manage all the unstructured electronic information inside an organization. CMIS is

a new standard that unify the data exchange format between the existing ECM Systems. A

new extension of this standard has been proposed to make possible the information exchange
operations between ECM Systems and XML Databases. In this paper we try to enlarge the

CMIS eXtent platform by adding a semantic cache module into the federated search applica-
tions. In this way, the CMIS eXtent can benefit from the advantages of the semantic cache

systems.
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1. Introduction

Recently, the major ECM vendors, seeking the interoperability of the ECM sys-
tems, developed a new standard called CMIS (Content Management Interoperability
Services). This standard offers a common way to share and exchange information
between multiple ECM systems. Considering the growing need for data exchange
software and the fact that XML is the acknowledged standard for data exchange, a
CMIS eXtent has been proposed [14] in order to exchange the information between
ECM Systems and XML Databases as well. The rest of this paper is organized as
follows. Section 2 offers a short description of the CMIS, the interoperability stan-
dard for ECM systems. Section 3 provides an overview of the CMIS eXtent for XML
databases highlighting the key features of the CMIS Interface for xDB and the feder-
ated search application. Section 4 describes the advantages of the semantic cache and
the implementation of a semantic cache module into the federated search application.
Section 5 shows some performance experiments that have been done for the proposed
CMIS eXtent. The article ends with conclusions an future work.

2. CMIS - an interoperability standard for ECM systems

Content Management Interoperability Services (CMIS) [2] is a specification for
improving interoperability between Enterprise Content Management systems. OASIS
approved CMIS as an OASIS Specification on May 1, 2010. CMIS uses Web services to
enable information to be shared across Internet protocols, among document systems,
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Figure 1. CMIS collaboration scenario.

publishers and repositories, within one enterprise and between companies. The CMIS
standard provides a common data model, covering typed objects (like files or folders)
with generic properties that can be set or read. In addition, there may be a checkout
and version control facility, and the ability to define and create generic relations. The
standard describes a set of generic services for modifying and querying the data, and
several protocol bindings for these services, including SOAP and REST. The model
is based on common architectures of document management systems.

3. CMIS eXtent for XML databases

The CMIS eXtent, proposed in [14], present a collaboration scenario in which
certain ECM repositories can be involve alongside with a XML Database that was
also included. These data sources were accessed via CMIS standard, each one having
a CMIS Interface for the communication with the main application that is a federated
search. The global architecture of this collaboration scenario is depicted in Figure 1.

In this sample application, for demonstration purposes, the data sources access
cases were simplified using only the EMC Documentum repository as the ECM repos-
itory involved in the collaboration scenario, and the EMC xDB as the XML database.
The Figure 2 shows this sample colaboration case.

Considering that for each ECM repository, a CMIS interface is provided by the
each ECM vendor, the new proposal has studied a CMIS interface that can provide
the data access in the CMIS format for xDB data source. A sample of queriable data
in xDB database is shown in Figure 3.
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Figure 2. Documentum - xDB collaboration case.

Figure 3. Queriable XML data in xDB.
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Figure 4. The returned results of a federated search.

The prototype platform of the CMIS interface with support for xDB database
provides also a web application as the user interface for data querying. Figure 4
shows the federated search form and the returned results.

4. Semantic cache module for CMIS Interface

A semantic cache mechanism manages the client’s cache by using semantic regions
of cache. These regions are somehow similar with the pages used in the page cache
method and correspond to a tuples aggregation. However, unlike the pages, the
semantic regions have a dynamic format and size. When a new query is addressed to
the client, this query is broken in two parts as follows:

• Probe query - the part of the query whose result can be served directly from
cache.

• Remainder query - the part of the original query whose results are not contained
in the local cache and must be received from the server.

The results obtained from these two queries are then combined in pages and then
served to the client. The establishing of the probe query is done by using the query
containment theory [8].
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This cache mechanism, like all cache systems, has a limited storage memory. When
the regions stored in the cache system exceed this limit, a cache replacement strategy
must be considered.

Partial cache replacement strategies. An efficient partial cache replacement
strategy was studied in ACE-XQ project [7]. This strategy uses utility values to refine
the representation of different constituent fragments. Thus, each query descriptor has
attached a table with XPath values for each element returned by the query. Along
with these XPath values, the table also stores each particular utility value. Thus,
when a cached query contains the probe query, the particular utility values for all the
elements corresponding to the probe query will be updated incrementally. When the
cache storage is full, instead of removing a complete region, only the elements with
the smallest utility value will be eliminated. After this removing operation, the query
descriptor will be updated correspondingly.

The formula propsed in [13], used to compute the utility value, is:

(∆t ∗ freq ∗ hits) /t0 (1)

where∆t is the time period for the element being present in the cache system, freq is
the frequency of his utilizations, hits is the utilizations number, and t0 is the initial
loading time of the cache system.

In some cases, when XML data contain elements that have IDREF attributes,
referring some other elements, a new improved formula has been proposed [13]:

((∆t ∗ freq ∗ hits) /t0) ∗ (k ∗Nref/N) (2)

where Nref is the number of its references, N is the total number of elements, and k
is a relevance factor of the references.

The meaning of this new formula is that when an element is referred by some other
elements, its importance can be considered bigger than in a normal scenario. In this
case, these elements it is preferred not to be removed from cache within an eventual
replacement operation.

We have developed a semantic cache module for the federated search application
and we have used the partial cache replacement strategy described above. Consider-
ing that the queriable XML data (Figure 3) contains IDREF attributes, the second
formula was used for computing the utility values. The new semantic cache module
was deployed into the CMIS Interface for xDB as can be seen in the Figure 5.

5. Experimental studies

Some experiments was made in [15] using the Neoload performance analysis tool. In
the experimental scenario three CMIS queries were addressed both on Documentum
and xDB repositories. The results of these experiments highlight better response times
for Documentum CMIS Interface. However, the differences are not significant and can
be explained by the query optimization used by the underlying relational databases.
More, when comparing the native access times to data sources, the results are similar,
which mean that an optimal CMIS implementation for xDB can be reliable in this
kind of collaboration scenario.
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Figure 5. The architecture of the CMIS interface for xDB including
a semantic cache module.

6. Conclusions and future work

This paper has dealt with the CMIS standard of the ECM Systems and the CMIS
eXtent platform that takes advantage of the CMIS interoperability features in the
information exchange processes between ECM systems and XML databases. The
implementation of such an extension provides us with the interoperability between an
EMC Documentum repository and a XML-native database EMC xDB. Additionally,
we have developed a new module into this platform that takes advantage of the
semantic cache systems.

The possible future work will include some additional experiments in order to
measure the improvements brought by this new semantic module. Also, the imple-
mentation of the CMIS interface for other XML databases will provide a better future
analysis.
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