
its filter function and its successful navi- 
gation aid through the ocean of offers. 

A further strategic element will be the 
wnfidencethe customer exhibits towards 
the electronic mall. Confidence is a result 

. of how much the client can rely on the 
information presented by the electronic 
mall and how it manages erroneous or 
overdue deliveries. Along with Com- 
puServe and CommerceNet electronic 
malls are beginning to establish them- 
selves. There are three key elements of 
the electronic mall: 

o Free access and competition for the 
suppliers. This means, taking the ex- 
ample of banking services, the ability 
to function asamultibanksystem. Every 
supplier of goods or services should be 
granted access to the system and be 
free to offer its products and services, 

as long as it belongs to a specific group 
and observes the system guidelines. 

0 Open competition market for agen- 
wes. Every agent who observes the 
rules (especially as to standards and 

. interfaces) may offer any services pub- 
lished in the system to its retail clients. 
The agent negotiates with the suppli- 
ers regarding the conditions surround- 
ing the services and the means of 
transport from supplier to customer. 

0 Free market for the clients software. 
Every software company is free to im- 
plement services offered in the elec- 
tronic mall in its software, or to develop 
client software. The company negoti- 
ates with one or a group of agents on 
market modalities and the appropriate 
means of transportation, or it develops r 
the software upon the agent's request. 

The openness of this system, given 
free competition, are to be considered in 
a context of a growing economy. Such a 
system will be very flexible and superior 
with regard to the creativity of the client 
software profile and as to the services of 
agencies. Therefore, arelatively fast grow- 
ing transaction volume can be expected. 
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Modelling Interorganizational Trade Procedures Using 
Documentary Petri Nets 

Global information infrastructures are rapidly becoming a reality. Such world- 
wide networks help companies to operate not only on a local or regional level, but 
also on a global level. Especially for small and medium enterprises (SMEs) this 
would otfer tremendous oppohunities to do global business el&roni&lly. 
However, communication networks alone are not sufficient to enable internatlo- 
nal electronic trade. 

In the past it has been shown that the 
introduction of Electronic Data Inter- 
change (EDI) can have tremendous bene- 
fits for the efficiency of trading both be- 
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tween and within organizations (see for 
instance the proceedings of the annual 
ED1 conference in Bled, Slovene). On the 
other hand,it can also been shown that in 
many cases long and costly negotiations 
are necessary between the trading part- 
ners before they can exchange their first 
ED1 message. 

As a result, most successful ED1 
implementations have been realized in 
what could be called 'closed trading rela- 
tionships', i.e. long-lasting trading rela- 
tionships, involving a high number of trans- - .  

actions, between parties that have a high 
level of trust and possibly a close coordi- 
nation of the parties' business processes 
(Table 1). In these kinds of relationships, 
parties can gain extra benefits by closely 
coordinating each others' actions, thus 
compensating for the extra start-up costs 
stemming from detailed trading partner 
negotiations. This process is an example 
of business process redesign or re-engi- 
neering. 

However, when the partnership is es- 
tablished for a limited period, covering a 
few transactions only, and on an 'arms' 
length' basis, ED1 linkages are seldom 
observed since the costs of the neces- 
sary negotiations cannot be recovered 
from the benefits. These shorter-term 
partnerships could be called 'open trad- 
ing relationships' (Table 1). The main aim 
of our research is to contribute to the 
lowering of the barriers for using ED1 in 
these open trading relationships. 

The Negotiation Process 
One of the main reasons for the com- 

plexity of the negotiation process is the 
fact that parties have to know about each 
others' 'way of doing business' before 
they can start exchanging data electron- 
ically. Extra knowledge about the pre- 
ferred way of doing business of one trad- 
ing partner has to be conveyed to the 
other; in other words, the parties have to 
agree upon the tradepmedure they are 
going to follow. 

A major reduction in these negotiation 
costs could be achieved through the avail- 
ability of standardized (electronic) trade 
procedures, specified by industry groups 
such as EDIFICE, SWIFT or CEFIC or ' 
international trade facilitation bodies such 
as UNCTAD or the International Cham- 
ber of Commerce (ICC). Although inter- 
national standards for the structuring of 

ED1 messages exist (i.e. UNIEDIFACT 
or ANSI X12), such standardized trade 
pmdureshave not been developed yet. 
In order to build these procedures, two 
steps should be taken: 

0 The first step is the definition of a 
common language in which these pro- 
cedures are described. This language 
should be formal, graphical and com- 
puter interpretable. We propose the 
Documentary Petri Net (DPN) formal- 
ism for that purpose. 

0 Second, groups of business experts 
should specify these standard trade 
procedures. The procedures that these 
groups define should be then regis- 
tered in a repository, governed by an 
international body. Coinputer-aided 
support is desirable in this process, in 
order to assess several properties of 
these procedures, to simulate these 
procedures in a testing environment 
before implementing them and, finally, 
to support the reusability of certain 
parts of trade procedures. 

An ISOIIEC sub-committee (ISOIIEC 
JTCllSC30) is working on the definition 
of standards that should minimize the 
set-up costs for new ED1 linkages. This 
initiative is called 'Open-EDI'. Open-ED1 
standards include both technical and busi- 
ness aspects of interoperability. In the 
business aspects work is being conduct- 
ed on the specification of a standard 
formal description technique for trade 
procedures. The authors of this paper 
participate in these standardization ef- 
forts. 

Documentary Petri Nets 
We found Petri Nets as being one of 

the few acceptable candidates ttiat offer 
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both a graphical representation and a 
formal basis for the verification of various 
properties of these nets. The main ad- 
vantage of the Petri Net formalism, in 
addition to its capability to graphically 
model both concurrency and choice, is 
that it offers various kinds of both formal 
and informal analysis methods. We have 
extended the classical Petri Net forrnal- 
ism to be able to distinguish between 
several document types and to attribute 
actions to specific parties. This extension 
is called Documentary Petri Nets (DPN). 
In our modelling, a trade procedure is 
composed of a number of seperate DPN 
models representing the individual par- 
ties participating in the procedure. These 
DPNs can be easily combined to gener- 
ate the integrated trade procedure. A 
more detailed desctiption of this formal- 
ism can be found in [1, 61. 

tions, since all parties involved need to 
reach consensus on the final integrated 
trade procedure. This could be referred to 
as a bottom-up approach. 

An alternative to the bottom-up ap- 
proach is a top-down one where the par- 
ties first agree on a single, integrated 
trade procedure, and then transform that 
into the various role procedures. (Thus, a 
role procedure might be regarded as a 
'view' of the integrated one). However, 
the issue arises as to how the parties 
might effectively collaborate on the de- 
sign of this integrated procedure. One 
might imagine that standardized proce- 
dures are made available. 

Case/Open-ED1 supports both model- 
ling approaches. For the bottorn-up ap- 
proach it offers analysis techniques to 
check whether the combined procedures 
have deadlock risks. For the top-down 

Table 1: Open vs. closed trading relationships 

Level of Trust 

Number of Transactions 

Duration of Relationship 

Level of Coordination 

To support the modelling of interor- 
ganizational trade procedures using DPNs 
the tool 'Case/Open-EDI' was developed 
by Lee [5]. Caselopen-ED1 offers agraph- 
ical interface to specify trade procedures 
in the DPN formalism. The graphical spec- 
ifications are compiled into executable 
code which is used to simulate these 
trade procedure specifications in a labo- 
ratory setting. Furthermore, several ana- 
lyzing techniques are built in to support 
the validation of proposed trade proce- 
dures. Using this tool, business expert 
groups can specify the trade procedures 
proposed for standardization in both a 
bottom-up and a top-down fashion. 

The Design of Trade,Procedures 

Open 

Low 

Low 

Short 

Low 

Most current inferorganizational trade 
procedures were gradually constructed 
over the last decades and sometimes 
even over the last centuries. As technol- 

. Closed 

High 

High 

Long 

High 

ogy evolves, these procedures have to 
be adjusted or redesigned in order to 
benefit from new possibilities offered. In 
the coming decade, user groups will be 
formed to define new common ways of 
doing business with participants from dif- 
ferent industries, for example, banks, 
transportation and production companies. 
In these groups the participants will have 
to specify their preferred way of doing 
business. Then, these specifications have 
to be combined in orderto define the total 
trade procedure for all parties involved. 
This process might involve multiple itera- 

approach it-offers'a more general repre- 
sentation which is able to represent class- 
es of DPNs. This formalism is. called' 
Procedure Constraint Grammar (PCG) 
l51. 

Conclusions 
Our research aim,s at lowering the 

barriers for electroniccommerce. We feel 
that the high negotiation costs necessary 
before the first ED1 message can be ex- 
changed should be minimized. This re- 
quires not only standard messages, but 
also standard procedures which are the 
context in which those messages have a 
meaning. This need for standard proce- 
dures is illustrated by the Open-ED1 initi- 
ative; an ISO/IEC subcommittee is work- 
ing to minimize the set-up costs for new 
ED1 linkages. We contribute to this work 
in two ways; first, we have developed a 
formal description technique for trade 
procedures, called DPNs and second. 
we have developed a CASE tool to sup- 
port the design process of such proce- 
dures using DPNs. Current research fo- 
cuses at the development of formal anal- 
ysis tools for trade procedure designs. 
These include techniques to detect pos- 
sible deadlockopportunities, but also tools 
to analyse a lack of control in a proce- 
dure. 8 
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