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(57) ABSTRACT 

The present invention relates to a context-based service look 
up, Wherein a service instance, having a scope (0), com 
prises at least one service instance data set (b) having a 
hierarchy of levels. A service consumer data set (a), having 
a hierarchy of levels is received from a service consumer (1), 
having a situation (S). Comparisons are made of each 
service consumer data set With each service instance data 
set, for the same level. Dependent on results of the com 
parisons, it is determined Whether said situation (S) of said 
service consumer (1) matches said scope (O) of said service 
instance. 
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AGG_V (MATCH, PARTIAL , FAIL) 

AGG_V = MATCH 

For i=1 to x { 
For j=l to y { 

ACC_V=MATCH; 
For k=l to min(n,m) { 

COMP_V= COMP_FCT(Vik, Wjk); 
ACC_V= ACC_FCT( COMP_V, ACC_V); 

} 
If (AGG_V = MATCH && n<m) 

ACC_V= PARTIAL ; 
If ((ACC_V == MATCH) || ((PME= TRUE) && (ACC_V = 

PARTIAL ' )) 

Break; 
} 
AGG_V= AGG_FCT(ACC_V, AGG_V) 
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METHOD AND APPARATUS FOR A 
CONTEXT-BASED SERVICE LOOK UP 

TECHNICAL FIELD 

[0001] The present invention relates to a method for a 
context-based service look up. It further relates to an appa 
ratus for a context-based service look up. 

BACKGROUND OF THE INVENTION 

[0002] More and more mobile computing devices become 
commonplace in every day life. Such mobile computing 
devices include cell phones, personal digital assistance 
(PDA) and notebooks all of Which have achieved a high 
penetration rate in modern society. With such mobile com 
puting devices it has become of interest to discover com 
puting services, for example, in the geographical vicinity of 
the current location of the mobile computing device. In this 
respect context-based services may be, for example, loca 
tion-based services or, for example, time-based services. 
Location-based services include printing services, Weather 
forecast applications, travel guidance, assistance and emer 
gency services for example. 

[0003] Context-based service look up takes place in a 
system comprising a service consumer being represented by, 
for example, a mobile computing device, further comprising 
a service provider and a registry server. The service con 
sumer looks up services in the registry server and consumes 
service functionality by invoking operations on a service 
instance. The service provider publishes service instances on 
the registry server for look up. 

[0004] A service is an abstract entity encapsulating func 
tional behaviour accessible via a Well-de?ned service inter 
face. A service has a service type, Which de?nes a set of 
named operations, the generic semantics, and the abstract 
input and output messages. 

[0005] A service instance is a concrete entity implement 
ing a service. Associated With a service instance is a set of 
attributes describing additional aspects of the service. Bind 
ing information is a set of mandatory attributes and 
describes the service instances, for example an access point 
in terms of netWork address, protocol and messages format. 
Additional attributes may be service quali?ers, Which fur 
ther differentiate service instances. 

[0006] The service consumer looking up a service is 
situated in some context. This context may be expressed by 
a set of attributes, Which may be referred to as context 
quali?ers. The set of all context quali?ers applicable to the 
service consumer is its situation. The set of all context 
quali?ers applicable to a particular service instance is the 
service instance’s scope. 

[0007] Context-based service look up is the process of 
matching a service consumer’s situation With the published 
service instances’ scopes. A match occurs, if the service 
consumer situation is Within a service instance’s scope. 

[0008] Under “http://WWW.cs.usy.ac.cy/courses/EPL603/ 
gini-3.ppt” a presentation is made available to the public 
concerning the matching of object-oriented data structures, 
in particular Java objects. It discloses an example printer 
attribute location (?oor, “3”, “1234”, building “A1”). 
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[0009] It is a challenge to provide a method for a context 
based service look up, Which enables an ef?cient context 
based service look up. It is further a challenge to provide a 
device for a context-based service look up Which enables an 
ef?cient context-based service look up. 

SUMMARY OF THE INVENTION 

[0010] According to one aspect of the invention there is a 
method for a context-based service lookup, Wherein a ser 
vice instance, having a scope (Q), comprises at least one 
service instance data set (b) having a hierarchical state 
structure, With each state of each hierarchy level being 
contained in the respective higher-level state of the hierar 
chy, Wherein the method comprises a reception step for 
receiving from a service consumer (1), having a situation 
Q), at least one service consumer data set (a) having said 
hierarchical state structure, and Wherein said service 
instance data set (b) contains an amount (m) of state levels 
independent from an amount (n) of levels contained in said 
service consumer data set (a), a comparison step for com 
paring each service consumer data set (a) With each service 
instance data set (b) by performing comparisons of the 
respective state values (v, W) of states of the same level of 
hierarchy, an aggregation step for aggregating the results of 
the comparisons, a determining step for determining, 
depending on the aggregate results, Whether said situation 
Q) of said service consumer (1) matches said scope (Q) of 
said service instance. The hierarchical state structure of the 
service instance data set and of the service consumer data set 
makes possible in an easy Way an intuitive characterisation 
of the scope and of the situation, respectively. In addition, it 
enables a very effective matching of the service consumer’s 
situation With the service instance’s scope. 

[0011] The method is simple to implement Without con 
suming a lot of computational poWer and requiring complex 
computational operations, as the main computational task 
conducted is the comparing operation betWeen the respec 
tive state values of states of the same hierarchy of the 
respective service consumer data set and the respective 
service instance data set. 

[0012] In a preferred embodiment of the method, the 
comparison step comprises comparing the respective state 
values of states of the same hierarchy level starting With the 
highest level and then going doWn the hierarchy until a 
loWest-level hierarchy state in the service consumer data set 
or the service instance data set has been compared. This 
reduces the computational effort, if the amount of state 
hierarchies contained in the service consumer data set differs 
from that of the service instance data set. 

[0013] In a further preferred embodiment the method 
comprises an assignment step of assigning a match value to 
a compare variable, if the state values of the respective states 
of the same level in the hierarchy of the service consumer 
data set and the service instant data set match each other, if 
both have a Wildcard value, or, if only the state value of the 
respective state of the service instance data set has the 
Wildcard value. The Wildcard value is a value that stands for 
all possible state values of the respective state. This has the 
advantage of a shortened context representation and a simple 
conduction of the comparison. 

[0014] In a further preferred embodiment of the method an 
accumulation step comprises accumulating the results of the 
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comparisons by ?rst initializing an accumulation variable 
With the match value, second keeping the match value for 
the accumulation variable only as long as the compare 
variable has the match value While going doWn the state 
hierarchy. This enables a very efficient accumulation. 

[0015] In a further preferred embodiment of the method 
the aggregation step further comprises ?rst initialising an 
aggregation variable With the match value, and second 
keeping the match value of the aggregation variable only as 
long as the accumulation variable has the matched value 
after the full comparison of the respective service consumer 
data set With the respective service instance data set. This 
enables a very efficient aggregation of results across mul 
tiple datasets of the full comparisons. 

[0016] In a further preferred embodiment of the method, 
the aggregation step further comprises assigning a partial 
match value to the compare variable, if only the state value 
of respective states of the service consumer data set has the 
Wildcard value. This enables an even more re?ned matching 
of the scope and the situation. 

[0017] According to a further preferred embodiment of the 
method, the aggregation step further comprises as signing the 
partial match value to the accumulation variable, if, While 
going doWn the state hierarchy, the compare variable has the 
match value of the partial match value and the accumulation 
variable has the match value or the partial match value. This 
also very efficiently alloWs a more re?ned matching. 

[0018] In a further preferred embodiment of the method, 
the aggregation step further comprises assigning the partial 
match value to the aggregation variable, if, While aggregat 
ing the results of the full comparisons of each respective 
service consumer data set With each respective service 
instance data set, the aggregation variable has the match 
value, the accumulation value has the partial match value or 
a fail value or the aggregation variable has the partial match 
value or the aggregation variable has the fail value and the 
accumulation variable has the match value or the partial 
match value. OtherWise the aggregation variable is assigned 
the fail value. This also enables a very ef?cient re?ned 
matching. 

[0019] In a further preferred embodiment of the method 
the states are locations. This enables a location based service 
look up With location as the context in a very ef?cient Way. 
In a further preferred embodiment of the method the states 
are time intervals. 

[0020] According to a second aspect of the invention, an 
apparatus for a context-based service look up is provided, 
Which corresponds to the method for the context-based 
service look up and its preferred embodiments. The respec 
tive advantages also correspond. 

[0021] According to a third aspect of the present inven 
tion, a computer program element comprising a computer 
program code, is provided. The computer program element, 
When loaded in a processor of a data processing system, 
con?gures the processor to perform the method for the 
context-based service look up. 

[0022] According to a fourth aspect of the present inven 
tion, a storage medium encoded With machine-readable 
program code for a context-based service look up is pro 
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vided, Wherein said program code includes instructions for 
causing a server to implement the method for the context 
based service look up. 

[0023] According to a ?fth aspect of the present invention, 
there is provided a method of equipping a client system With 
a context-based service look up, Wherein the client system is 
provided With a capability to compare each service con 
sumer data set (a) of a service consumer With each service 
instance data set (b) of a service instance by comparing 
respective state values (v, W) of states of the same level of 
hierarchy of said service consumer data set (a) or said 
service instance data set (b), starting With the highest level 
in the hierarchy and then going doWn the hierarchy, aggre 
gate the results of the comparisons of each respective service 
consumer data set (a) With each respective service instance 
data set (b) and determine, depending on the aggregate 
results, Whether a situation Q) of said service consumer (1) 
matches a scope (Q) of said service instance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The invention and its embodiments Will be more 
fully appreciated by reference to the folloWing detailed 
description of presently preferred but nonetheless illustra 
tive embodiments in accordance With the present invention 
When taken in conjunction With the accompanying draWings. 

[0025] FIG. 1, a system for context-based service look up, 

[0026] FIG. 2, a ?owchart of a program that is stored on 
a registry server and is run on the registry server, 

[0027] FIG. 3, an input/output table for a compare func 
tion, 
[0028] FIG. 4, an input/output table for an accumulation 
function and 

[0029] 
function. 

FIG. 5, an input/output table for an aggregation 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0030] FIG. 1 shoWs a system for conducting a context 
based look up. The system comprises a service consumer 
Which may, for example, be a cell phone, a PDA or a 
notebook. The system further comprises a service provider, 
Which offers various services referred to as service instances, 
such as a printing service, Weather forecast applications, 
travel guidance or assistance or emergency services. The 
service provider 3 is designed for publishing its service 
instances on the registry server 5 for look up. The context of 
the service look up is location information in this case for 
illustrative purposes. 

[0031] The service consumer may have the need to print 
out a given document, stored on the service consumer 1, on 
a printer. The person carrying the service consumer 1 may be 
interested in printing the document on a nearby printer. The 
matching of the right printer takes place in the registry server 
5 by running the program according to FIG. 2. 

[0032] The service consumer 1 may be designed for 
communicating With the registry server 5, for example, via 
a cell phone connection or a Wireless LAN. 

[0033] Service instances are published on the registry 
server 5 by the service provider 3. Service instances have a 
scope Q. The scope Q is characterized by at least one service 
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instance data set b having a hierarchical state structure, With 
each state of each hierarchy-level being fully contained in 
the respective higher-level state of hierarchy. The service 
instance is therefore characterized by a set of service 
instance data sets bl to by (see FIG. 2). Each of these service 
instance data sets bk comprises the hierarchical states With 
given respective state values W Which have been marked 
With indices k1 to km, Whereas k is a counter for the 
respective service instance data set b and m is the amount of 
state hierarchies of the respective service instance data set b. 
The exact value of the amount m of state hierarchies of the 
service instance data set b may vary from each individual 
service instance data set b to another. The state structure is 
hierarchical, from Which folloWs that each state of a loWer 
level in the hierarchy is fully contained in the respective 
state of the higher level in the hierarchy. 

[0034] The service instance data set may, by Way of 
example, comprise hierarchical symbolic realms classifying, 
for example, locations on a company campus. Each service 
instance data set may in that Way comprise the states 
“campus”, “building”, “?oor”, and “room”. A speci?c ser 
vice instance data set b may, for example, have the state 
values W of /ZRL/C/3/27 denoting the Zurich laboratory 
campus of IBM, building C in the campus, third ?oor of 
building C, and room No. 27. The state values of another 
service instance data set b may, for example, be /ZRL/*/*/ l2 
denoting the set of rooms With the number “12” on all ?oors 
in all buildings of the Zurich laboratory campus of IBM. 
Another example for a possible service instance data set b 
Would be in this case /ZRL/C/*/* denoting the entire C 
building on the Zurich laboratory campus of IBM. Another 
service instance data set b may, by Way of example, have the 
state values /ZRL/C denoting the entire C building on the 
IBM Zurich laboratory campus. In this case, the amount m 
of state hierarchies Would only be 2 instead of 4 regarding 
the previous examples. The scope Q of the respective 
service instance may, for example, be characterized by six 
service instance data sets b having state values being rep 
resentative for adjacent rooms on the same ?oor of the same 
building on the same campus. 

[0035] The service consumer 1 has its situation, Which is 
characterized by at least one service consumer data set a 
having the hierarchical state structure. The service instance 
data set b contains an amount n of state hierarchies inde 
pendent from the amount m of state hierarchies contained in 
said service consumer data set a. Therefore, the service 
consumer 1 is characterized by its situation 2 (FIG. 2), 
Which comprises the service consumer data sets al to ax. The 
respective service consumer data sets ak have allocated state 
values v, Where k denotes the respective service consumer 
data set and l to n the respective state values in the 
hierarchy, Where n is the amount of state hierarchies. The 
examples given for the service instance data sets b may in 
part also be valid for the respective service consumer data 
sets a. The situation 2 of the service consumer may, for 
example, be characterized by four different room numbers 
on a given ?oor of a given building on a given campus and 
may result from a cell phone receiver being responsible for 
communicating With all cell phones in these respective 
rooms or also a Wireless LAN station coordinating all 
Wireless LAN connections in these rooms. 

[0036] The scope Q With its service instance data sets and 
also the situation With its service consumer data sets a may, 
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by Way of the symbolical hierarchical state structure, be in 
a simple Way allocated With the respective state values W, v 
as in the case by Way of example described above. The 
respective campus, building, ?oor, and room may in a simple 
Way be assigned With the respective state values v, W. For 
that purpose, the service consumer 1 may have a respective 
man/machine interface for inputting these things. HoWever, 
it may also comprise, for example, a GPS positioning system 
for determining the exact geographic location and have then 
means for translating these geographic coordinates in the 
respective state values v of the respective service consumer 
data sets a. 

[0037] A computer program for matching the service 
instance With the service consumer in respect of the context 
based service lookup, is described by the symbolic program 
code of FIG. 2 and in the folloWing. 

[0038] The computer program has as input the respective 
situation 2 of the service consumer 1 and the scope Q of the 
respective service instance. In addition to that, it may have 
as input a partial match enabled ?ag PME, Which When set 
to TRUE accelerates the computation of the matching result 
if also a partial match PARTIAL is one of the desired outputs 
of the program. 

[0039] The output of the program is an aggregation vari 
able AGG_V, Which may have a match value MATCH or the 
partial match value PARTIAL or a fail value FAIL. In case 
the aggregation variable AGG_V has as output of the 
program the match value MATCH, then the situation of the 
service consumer matches the scope of the service instance. 
If the output of the program is the fail value FAIL of the 
aggregation variable AGG_V, then the situation 2 of the 
service consumer 1 does not match the scope Q of the 
service instance. If the output of the program is the partial 
value PARTIAL of the aggregation variable AGG_V, then 
the situation 2 of the service consumer 1 matches partially 
the scope Q of the service instance. It should be noted that 
the input parameter PME does not constrain the output of the 
program to the values MATCH or FAIL. The matching result 
PARTIAL may be interpreted optimistically as a possible 
match, or pessimistically as a possible fail. 

[0040] The program is started then in a line 10, Where the 
aggregation variable AGG_V is initialized With the match 
value MATCH. In line 12, a ?rst “FOR” loop is started With 
a counter i being the ?rst time of going through the FOR 
loop initialized to a value 1 and With the FOR condition 
being true up to the counter having a value x being the 
amount of service consumer data sets a characterizing the 
situation 2 of the service consumer 1. After that, a second 
FOR loop is included in the ?rst FOR loop comprising a 
counter j, being initialized With 1 on the ?rst time the four 
loop is started, that is for every consecutive run through the 
?rst FOR loop j is again initialized With 1. The second FOR 
loop is then run for y times, y being assigned the value of the 
amount of service instance data sets b characterizing the 
scope Q. Within this second FOR loop in line 14, an 
accumulation variable ACC_V is ?rst initialized With the 
match value MATCH. Then in line 15, a third FOR loop is 
started With a counter k being assigned the value 1 and is run 
until after the counter k has reached a value being charac 
terized by a minimum of the amount n of levels in the state 
hierarchies of the respective service consumer data set a and 
the amount m of levels in the state hierarchies of the 
respective service instance data set b. 
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[0041] Within this third FOR loop ?rst in line 16, a 
compare variable COMP_V is allocated an output of a 
compare function COMP_FCT With the inputs of the respec 
tive state values Vik, WJ-k. The input/output characteristic of 
the compare function COMP_FCT is shoWn in the table of 
FIG. 3. The symbolic star symbolizes a Wildcard * meaning, 
that all state values Within the respective state are valid 
values. A partial match value PARTIAL is assigned to the 
compare variable COMP_V, if the respective state value WJ-k 
of the respective service instance data set bJ- has a speci?c 
value. This is the case as, for example, the Wildcard value * 
may stand for all possible rooms Whereas the state value WJ-k 
may stand, for example, for room No. 25. In this case, room 
No. 25 is, of course, one of the rooms covered by the 
Wildcard value * but it may not be the exact location of the 
service consumer. 

[0042] In line 17, then the accumulation variable ACC_V 
is assigned the output of the accumulation function, Which 
has as inputs the compare variable COMP_V and the accu 
mulation variable ACC_V. FIG. 4 shoWs the resulting 
outputs of the accumulation function ACC_V depending on 
the values of the compare variable COMP_V and the accu 
mulation variable ACC_V. 

[0043] After the third FOR loop, it is checked in line 19 
Whether the accumulation variable ACC_V has the match 
value MATCH and the amount n of state hierarchies of the 
respective service consumer data set a is smaller than the 
amount m of state hierarchies of the respective service 
instance data set b. If this is the case, then in line 20 the 
accumulation variable ACC_V is assigned the partial match 
value PARTIAL as the respective service instance data set b 
has a loWer resolution (less levels) in its state hierarchy than 
the respective service consumer data set a and therefore, for 
example, it is just possible to determine that both match, for 
example, the Zurich laboratory campus of IBM and the 
building C. HoWever, the respective service instance may 
only be available on a speci?c ?oor. HoWever, the respective 
service consumer data set a does not specify the ?oor. 

[0044] Then, in line 21, it is checked Whether the accu 
mulation variable ACC_V has the match value MATCH or 
the partial match enable ?ag PME has the true value TRUE 
and the accumulation variable ACC_V has the partial match 
value PARTIAL. In this case, a break is conducted meaning 
that the second FOR loop is terminated. 

[0045] After terminating the second FOR loop, the aggre 
gation variable AGG_V is assigned the output of an aggre 
gation function AGG_FCT in line 25. The aggregation 
function AGG_FCT has as input the accumulation variable 
ACC_V and the aggregation variable AGG_V. Its output 
table dependent on the values of its inputs, the accumulation 
variable ACC_V and the aggregation variable AGG_V are 
shoWn in the table of FIG. 5. 

[0046] When the ?rst FOR loop is then terminated, the 
then up-to-date value of the aggregation value variable 
AGG_V is output by the program and is then the result of the 
Whole matching procedure. 

[0047] The program has the advantage that it is fairly 
simple and enables a Well-structured comparison. In contrast 
to this, When a purely geographic approach Would be taken 
in Which both the current location of the service consumer 
1 and the service instance Would be given in a global 
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coordinate system such as WGS84, shapes Would need to be 
de?ned, Which may be approximated by a polygon de?ned 
by a set of points given as coordinates in the global coor 
dinate system. This geographic approach Would probably 
require a location sensing mechanism that reports its reading 
With respect to the selected global coordinate system. This is 
natural for a system such as GPS but requires additional 
mapping steps if location sensing is based on cell IDs or base 
station IDs, as available in cellular telephony or local area 
netWork systems. The mapping steps Would then map the 
cell or base station ID to the geographic location. LikeWise, 
all service instances Would likely be attributed With their 
service area in the global coordinate system. This probably 
requires either the capturing of geographic areas in the 
global coordinate system or the transformation of area maps 
or ?oor plans from some local coordinate system to the 
global geographic coordinate system. The data capture and 
processing and the data volume Would pose severe data 
management problems. Furthermore, determining inclusion 
of an arbitrary polygon Within another arbitrary polygon 
usually requires computational geometry, Which is costly. 

[0048] The present invention can be realiZed in hardWare, 
softWare, or a combination of hardWare and softWare. Any 
kind of computer system4or other apparatus adapted for 
carrying out the method described hereiniis suited. A 
typical combination of hardWare and softWare could be a 
general purpose computer system With a computer program 
that, When being loaded and executed, controls the computer 
system such that it carries out the methods described herein. 
The present invention can also be embedded in a computer 
program product, Which comprises all the features enabling 
the implementation of the methods described herein, and 
Which When loaded in a computer systemiis able to carry 
out these methods. 

[0049] Computer program element or computer program 
in the present context mean any expression, in any language, 
code or notation, of a set of instructions intended to cause a 
system having an information processing capability to per 
form a particular function either directly or after either or 
both of the folloWing a) conversion to another language, 
code or notation; b) reproduction in a different material 
form. 

1. Method for a context-based service lookup, Wherein a 
service instance, having a scope (Q), comprises at least one 
service instance data set (b) having a hierarchical state 
structure, With each state of each hierarchy level being 
contained in the respective higher-level state of the hierar 
chy, Wherein the method comprises: 

a reception step for receiving from a service consumer (1), 
having a situation Q), at least one service consumer 
data set (a) having said hierarchical state structure, and 
Wherein said service instance data set (b) contains an 
amount (m) of state levels independent from an amount 
(n) of levels contained in said service consumer data set 

(a), 
a comparison step for comparing each service consumer 

data set (a) With each service instance data set (b) by 
performing comparisons of the respective state values 
(v, W) of states of the same level of hierarchy, 

an aggregation step for aggregating the results of the 
comparisons 
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a determining step for determining, depending on the 
aggregate results, Whether said situation Q) of said 
service consumer (1) matches said scope (Q) of said 
service instance. 

2. Method according to claim 1, Wherein the comparison 
step comprises comparing the respective state values (v, W) 
of states of the same level of hierarchy starting With the 
highest level in the hierarchy and then going doWn the 
hierarchy until the loWest level state in the hierarchy of 
either of said service consumer data set (a) or said service 
instance data set (b) has been compared. 

3. Method according to claim 1, further comprising an 
assignment step of assigning a match value (MATCH) to a 
compare variable (COMP_V), if said state values (v, W) of 
said respective states of the same level in the hierarchy of 
said service consumer data set (a) and said service instance 
data set (b) match each other or if both have a Wild card 
value (*) or if only said state value (W) of said respective 
state of said service instance data set (b) has said Wild card 
value (*). 

4. Method according to claim 3, further comprising an 
accumulation step for accumulating said results of the 
comparisons by ?rst initialiZing an accumulation variable 
(ACC_V) With said match value (MATCH), second keeping 
said match value (MATCH) for the accumulation variable 
(ACC_V) only as long as While going doWn the state 
hierarchy, said compare variable (COMP_V) has said match 
value (MATCH). 

5. Method according to claim 4, Wherein the aggregation 
step further comprises ?rst initialiZing an aggregation vari 
able (AGG_V) With said match value (MATCH) and second, 
keeping said match value (MATCH) of said aggregation 
variable (AGG_V) only as long as said accumulation vari 
able (ACC_V) has said match value (MATCH) after said 
comparison of the respective service consumer data set (a) 
With the respective service instance data set (b). 

6. Method according to one of the claim 3, Wherein the 
aggregation step further comprises assigning a partial match 
value (PARTIAL) to said compare variable (COMP_V), if 
only said state value (v) of said respective state of said 
service consumer data set (a) has said Wildcard value (*). 

7. Method according to claim 6, Wherein the aggregation 
step further comprises assigning said partial match value 
(PARTIAL) to said accumulation variable (ACC_V), if, 
While going doWn said state hierarchy the compare variable 
(COMP_V) has said match value (MATCH) or said partial 
match value (PARTIAL) and said accumulation variable 
(ACC_V) has said match value (MATCH) or said partial 
match value (PARTIAL). 

8. Method according to claim 7, Wherein the aggregation 
step further comprises assigning said partial match value 
(PARTIAL) to said aggregation variable (AGG_V), if, While 
aggregating said results of said comparison of each respec 
tive service consumer data set (a) With each respective 
service instance data set (b): 

said aggregation variable (AGG_V) has said match value 
(MATCH) and said accumulation value (ACC_V) has 
said partial match value (PARTIAL) or a fail value 
(FAIL) or 

said aggregation variable (AGG_V) has said partial match 
value (PARTIAL) or 

said aggregation variable (AGG_V) has said fail value 
(FAIL) and said accumulation variable (ACC_V) has 
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said match value (MATCH) or said partial-match value 
(PARTIAL), and otherWise assigning to said aggrega 
tion variable (AGG_V) said fail value (FAIL). 

9. Method according to claim 1, Wherein said states are 
locations or time intervals. 

10. Apparatus for a context-based service lookup, the 
apparatus comprising: 

a service instance, having a scope (Q), comprising at least 
one service instance data set (b) having a hierarchical 
state structure, With each state of each hierarchy level 
being contained in the respective higher level state of 
hierarchy, and 

Wherein the apparatus is designed to receive from a 
service consumer (1), having a situation (2), at least 
one service consumer data set (a) having said hierar 
chical state structure, and 

said service instance data set (b) contains an amount (m) 
of hierarchy levels Which are independent from an 
amount (n) of hierarchy levels contained in said service 
consumer data set (a), and 

Wherein the apparatus is further designed to perform 
comparisons of each service consumer data set (a) With 
each service instance data set (b) by comparing the 
respective state values (v, W) of states of the same 
hierarchy level, and aggregate the results of the com 
parisons, and determine, depending on the aggregate 
results, Whether said situation (2) of said service con 
sumer (1) matches said scope (Q) of said service 
instance. 

11. Apparatus according to claim 10, Wherein said com 
paring of the respective state values (v, W) of states of the 
same hierarchy level, comprises starting With the highest 
level in hierarchy and then going doWn the hierarchy until 
the loWest level in hierarchy state of either of said service 
consumer data set (a) or said service instance data set (b) has 
been compared. 

12. Apparatus according to claim 10, designed to assign a 
match value (MATCH) to a compare variable (COMP_V), if 
said state values (v, W) of said respective states of the same 
hierarchy of said service consumer data set (a) and said 
service instance data set (b) match each other or if both have 
a Wild card value (*) or if only said state value (W) of said 
respective state of said service instance data set (b) has said 
Wild card value (*). 

13. Apparatus according to claim 12, designed to accu 
mulate said comparison results by ?rst initializing an accu 
mulation variable (ACC_V) With said match value 
(MATCH), second keeping said match value (MATCH) for 
the accumulation variable (ACC_V) only as long as While 
going doWn the state hierarchy, said compare variable 
(COMP_V) has said match value (MATCH). 

14. Apparatus according to claim 13, designed to aggre 
gate the results of the comparison of each respective service 
consumer data set (a) With each respective service instance 
data set (b) by ?rst initialiZing an aggregation variable 
(AGG_V) With said match value (MATCH), second keeping 
said match value (MATCH) of said aggregation variable 
(AGG_V) only as long as said accumulation variable 
(ACC_V) has said match value (MATCH) after said com 
parison of the respective service consumer data set (a) With 
the respective service instance data set (b). 
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15. Apparatus according to claim 12, designed to assign a 
partial match value (PARTIAL) to said compare variable 
(COMP_V), if only said state value (V) of said respective 
state of said service consumer data set (a) has said Wildcard 
value (*). 

16. Apparatus according to claim 15, designed to assign 
said partial match value (PARTIAL) to said accumulation 
variable (ACC_V), if, While going doWn said state hierarchy, 
the compare variable (COMP_V) has said match value 
(MATCH) or said partial match value (PARTIAL) and said 
accumulation variable (ACC_V) has said match value 
(MATCH) or said partial match value (PARTIAL). 

17. Apparatus according to claim 16, designed to assign 
said partial match value (PARTIAL) to said aggregation 
variable (AGG_V), if, While aggregating said results of said 
full comparison of each respective service consumer data set 
(a) With each respective service instance data set (b): 

said aggregation variable (AGG_V) has said match value 
(MATCH) and said accumulation value (ACC_V) has 
said partial match value (PARTIAL) or a fail value 
(FAIL) or 

said aggregation variable (AGG_V) has said partial match 
value (PARTIAL) or 

said aggregation variable (AGG_V) has said fail value 
(FAIL) and said accumulation variable (ACC_V) has 
said match value (MATCH) or said partial match value 
(PARTIAL), and otherWise assigning to said aggrega 
tion variable (AGG_V) said fail value (FAIL). 

18. Apparatus according to claim 10, Wherein said states 
are locations or time intervals. 
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19. A computer program element comprising a computer 
program code means Which, When loaded in a processor of 
a data processing system, con?gures the processor to per 
form a method comprising the steps recited in claims 1-9. 

20. A storage medium encoded With machine-readable 
program code for a context-based service look up, said 
program code including instructions for causing a server to 
implement a method, comprising the steps recited in claims 
1-9. 

21. A method of equipping a client system With a context 
based service lookup comprising the steps of: 

providing the system With a capability to 

compare each service consumer data set (a) of a service 
consumer With each service instance data set (b) of a 
service instance by comparing respective state values 
(v, W) of states of the same level of hierarchy of said 
service consumer data set (a) or said service instance 
data set (b), starting With the highest level in the 
hierarchy and then going doWn the hierarchy, 

aggregate the results of the comparisons of each respec 
tive service consumer data set (a) With each respective 
service instance data set (b) and 

determine, depending on the aggregate results, Whether a 
situation Q) of said service consumer (1) matches a 
scope (S2) of said service instance. 


