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A mechanism is provided for software discovery in an envi-
ronment with heterogeneous machine groups may be pro-
vided. A group comprising computing systems that have
similar software program installations is defined. A first scan
procedure is performed by scanning each computing system
of the group using a first software signature catalogue to
identify installed programs. Software signatures of identified
installed programs are added to a base installation software
catalogue. A second scan procedure is performed by scanning
the group of computing systems using the base installation
software catalogue to identify installed software programs.
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SOFTWARE DISCOVERY IN AN
ENVIRONMENT WITH HETEROGENEOUS
MACHINE GROUPS

BACKGROUND

[0001] The invention relates generally to a method for soft-
ware discovery in an environment with heterogeneous
machine groups. The invention relates further to a system for
software discovery in an environment with heterogeneous
machine groups, a computing system, a data processing pro-
gram, and a computer program product.

[0002] Software asset management systems provide
detailed information about all installed software on comput-
ing systems, based on registry/file system scans. Software
inventory scans are typically based on information from a
software catalogue, which is a collection of discovery signa-
tures for all possible software programs. Such software dis-
covery catalogues can be very extensive due to the number of
different software products on the market, not only current
but also historical, as well as many different signature types
which may be used to discover the same or different product
releases.

[0003] Every time a software inventory scan is scheduled,
all that data in the file system has to be processed and all
signatures have to be evaluated. This may consume many
resources of the scanned computing systems and may take
large amounts of time. The workload generated by the scan
procedures may not be available for productive processing.

[0004] Another negative effect of such full software scans
is that the amount of data returned to a software asset man-
agement server may be quite large; in order to aggregate that
data many software asset management server resources are
additionally required. Moreover, additional network traffic is
generated.

[0005] There are several disclosures related to a method for
software discovery. For example, document U.S. Pat. No.
8,539,445 B2 discloses a method and a corresponding system
for discovering software products on a plurality of computers.
The discovery method can populate a software catalogue
without the manual intervention of an administrator.

[0006] Document U.S. Pat. No. 8,438,543 B2 discloses a
solution for discovering shared components of software prod-
ucts installed on a data processing system. In order to achieve
this result, for each software product the corresponding soft-
ware components are aggregated into groups; each group
includes software components that must be linked by a cor-
responding relationship, such as a co-location in the same
operating system image. This way, it is possible to assign a
software component—e.g., a library—available on the sys-
tem to its software product even when it may be used by more
of them.

[0007] However, there continues to be a need to address the
problem of large overhead when discovering software based
on a software catalogue having software signatures.

SUMMARY

[0008] This need may be addressed by a method for soft-
ware discovery in an environment with heterogeneous
machine groups, a system for software discovery in an envi-
ronment with heterogeneous machine groups, a computing
system, a data processing program, and a computer program
product, according to the independent claims.
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[0009] According to one embodiment, a method for soft-
ware discovery in an environment with heterogeneous
machine groups may be provided. The method may comprise
defining a group comprising computing systems that have
similar software program installations and performing a first
scan procedure by scanning each computing system of the
group using a first software signature catalogue to identify
installed programs.

[0010] The method may also comprise adding software
signatures of identified installed programs to a base installa-
tion software catalogue and performing a second scan proce-
dure by scanning the defined group of computing systems
using the base installation software catalogue to identify
installed software programs, wherein the second scan proce-
dure may be performed—in particular, at a later time than
performing the first scan procedure.

[0011] In other illustrative embodiments, a computer pro-
gram product comprising a computer useable or readable
medium having a computer readable program is provided.
The computer readable program, when executed on a com-
puting device, causes the computing device to perform vari-
ous ones of, and combinations of, the operations outlined
above with regard to the method illustrative embodiment.
[0012] In yet another illustrative embodiment, a software
discover system is provided. The software discover system
may comprise one or more processors and a memory coupled
to the one or more processors. The memory may comprise
instructions which, when executed by the one or more pro-
cessors, cause the one or more processors to perform various
ones of, and combinations of, the operations outlined above
with regard to the method illustrative embodiment.

[0013] These and other features and advantages of the
present invention will be described in, or will become appar-
ent to those of ordinary skill inthe art in view of, the following
detailed description of the example embodiments of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Preferred embodiments of the invention will now be
described, by way of example only, and with reference to the
following drawings:

[0015] FIG. 1 shows a block diagram of an embodiment of
the inventive method for software discovery in an environ-
ment with heterogeneous machine groups.

[0016] FIG. 2 shows a block diagram of the first scan pro-
cedure.

[0017] FIG. 3 shows a block diagram of an embodiment of
second scan procedure with optional procedure steps.

[0018] FIG. 4 shows an embodiment of a system for soft-
ware discovery in an environment with heterogeneous
machine groups.

[0019] FIG.5 shows anembodiment of acomputing system
comprising the system for software discovery in an environ-
ment with heterogeneous machine groups.

DETAILED DESCRIPTION

[0020] It may also be noted that the similar software instal-
lations may be identical software program installations. Soft-
ware signatures, attributes or other identifiers of the installed
software programs which have been identified during the first
scan may be stored as part of the base installation software
catalogue.
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[0021] 1Inthe contextofthis description, the following con-
ventions, terms and/or expressions may be used:

[0022] The term “similar software program installations™
may denote that on a group of computing systems a number of
a total number of software program installations is identical
on the computing systems of the group. A degree of similarity
may be defined by a threshold number. If the threshold num-
ber may be “1”—meaning 100%—the software program
installations may be identical on all involved computing sys-
tems or machines. It may not be required that the total number
of installed software programs is identical on the related
computing systems. Only the number of installed identical
software programs may be relevant. Individual computing
systems may have additional software program installed on
them. These may be identical to all computing systems of the
group.

[0023] The term “first scan procedure” may denote a soft-
ware discovery procedure performed, e.g., by a software dis-
covery agent running on the related computing system for
identifying installed software programs. For different types
of installed software program different types of agents may be
used optionally. The agent may use specific attributes of the
discovered software for identifying the installed software
programs. The first scan procedure may use a first software
catalogue comprising a large number of software signatures
in order to discover as many different installed software pro-
grams as possible.

[0024] The term “file signature” may denote data used to
identify or verify the content of a file. In particular, it may
refer to, e.g., a file magic number, i.e., bytes within a file used
to identify the format of the file; sometimes a short sequence
of bytes (often 2 to 4 bytes long) placed at the beginning of the
file; or, a file checksum, or more generally, a result of a hash
function over the file content. The file signature may also be
included in the middle of the file, or at the end of the file, orin
a separate file. Other mechanisms for identifying files, in
particular those files being executable software, may be used.
Besides others, attributes used as a software signature may
comprise a software file path, a software file header, a soft-
ware product name, a software product version, a software
product vendor, a software product patch level and/or another
specific key or identifier.

[0025] The term “base installation software catalogue™
may denote a software catalogue comprising identification
features or software signatures of installed software programs
that have been identified during the first scan procedure.
Initially, and at the beginning of the first scan procedure, the
base installation software catalogue may be empty. It may be
filled the more installed software program may be found by
the first scan procedure. For installed software program
found, an entry may be inserted or added into the base instal-
lation software catalogue.

[0026] The proposed method for software discovery in an
environment with heterogeneous machine groups may offer a
couple of advantages:

[0027] Thesecond scan with thein size reduced base instal-
lation software catalogue allows a much faster scan procedure
to (re-) discover installed software programs in the computing
systems or machines of the defined group. The discovered
software programs only need a reduced effort when compar-
ing found attributes of the installed software with software
signatures of the base installation software catalogue if com-
pared to a full scan procedure, i.e., first scan procedure using
the first software catalogue.
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[0028] Additionally, the grouping of the computing sys-
tems or machines reduces the base installation software cata-
logue even more. Most software programs installed on the
computing systems of the defined group have identical soft-
ware programs installed because this is the basis for forming
the group.

[0029] Thus, a reduced workload for software discovery
processes in a software asset management is the result.
[0030] Inone embodiment, the method may also comprise
generating a list of computing systems forming a sub-group
of the group of computing systems having similar software
program installations, wherein on the computing systems list
the relative number of identical installed software programs
may be higher than the relative number of installed software
programs of the group of computing systems.

[0031] This feature may be advantageous in two ways:

[0032] (a)Ifall relevant computing systems or machines
may be in only one group in the beginning of the overall
software discovery procedure, sub-groups of the initial
total computing systems group may be defined. Such
sub-groups may define a more homogeneous group of
computing systems having software program installa-
tions installed on them that have a higher degree of
similarity if compared to the original larger group of
computing systems. Different groups of installed soft-
ware program groups may be selected or defined using a
set of rules for specific types of installed software pro-
grams. The rules may identify system programs, middle-
ware program, batch program, program with user inter-
action, office programs, or software programs from one
or more specific vendors, or equivalent.

[0033] (b)New groupings of computing systems may be
recommended automatically in order to have a higher
degree of similarity of software installations on the
related computing systems of the recommended group.
A more homogeneous software installation may be
advantageous during the second scan procedure because
the base software signature catalogue may be substan-
tially smaller in size such that less comparison has to be
performed in order to evaluate discovered software pro-
grams.

[0034] Additionally, an operator may receive recommen-
dations for defining the group comprising computing systems
that have similar software program installations. A process-
ing may also be performed automatically that manages the
group definition.

[0035] According to one embodiment of the method, the
relative number of identical installed programs within the
sub-group may be above a threshold. Such a threshold may be
defined individually. It may be, e.g., 90%, meaning that more
than 90% of installed software programs may by identical on
all computing systems of the defined group. Other percent-
ages may also be defined, e.g., 80%, 70%, 95%, or the like.
[0036] According to one further embodiment of the
method, the members of the sub-group of computing systems
may be based on a directive external to the computing sys-
tems. Such a directive may be received from a user input, it
may be proposed by a service operator or it may be received
from a systems management system, or a software asset man-
agement system.

[0037] According to one enhanced embodiment of the
method, a software signature may be removed from the base
installation software catalogue if the related software pro-
gram may not be discovered during the second scan proce-
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dure on any of the computing systems of the group. This way,
a base installation software catalogue may be cleaned if none
of the related computing systems may show the related soft-
ware program as installed software program. Hence, it may be
ensured that the base installation software catalogue may be
as small as possible, allowing for future fast second scan
procedures.

[0038] According to a further enhanced embodiment of the
method, a software signature of the related software program
may be added to the base installation software catalogue if the
software program is discovered as an installed software pro-
gram during the second scan procedure on one of the com-
puting systems of the group. This feature may ensure that no
additional software program may be forgotten. It may ensure
consistency across all computing systems of a group.

[0039] Additionally, if such additional discovered software
program may result in bringing the similarity percentage of
the identical program below the predefined threshold, a warn-
ing may be generated. Thus, it may be determined whether the
related computing system may better belong to another
group.

[0040] According to one advantageous embodiment
method, the first scan procedure may be performed on one
selected computing system using the first software signature
catalogue to identify installed programs, while on all other
members of the computing group the second scan procedure
may be performed by scanning the related computing systems
ofthe group of computing systems using the base installation
software catalogue to identify installed computer programs.
Thus, against the rule to scan all computing systems using the
second scan procedure for the second and following scans on
at least one selected computing system, the first software
signature catalogue may be used. This may have the advan-
tage that also new software programs that may have been
installed after the first scan procedure may be discovered.
Thus, the base installation software catalogue may be updated
adequately.

[0041] According to one additional embodiment of the
method, the selected computing system on which the first
scan procedure may be performed may be defined by an
external setting. This may be a manual assignment by a user.
Other external settings may, e.g., be based on an external
control system.

[0042] According to one embodiment method, the selected
computing system on which the first scan procedure may be
performed may be selected based on a predefined timing
schema. Each time another computing system of a defined
group may be selected for a full scan procedure while the
remaining computing systems of the same group may per-
form the second scan procedure.—The selection method may
be called progressive selection. More details can be found
below.

[0043] According to a further advanced embodiment of the
method, the selected computing system on which the first
scan procedure may be performed may be selected based on
a workload of the relevant computing system. This decision
may be based on a comparison of the workloads of the com-
puting systems of a group. The one with the lowest workload
may be selected to perform the first—or full—scan procedure
while the other computing systems of the group perform the
second scan method.

[0044] This way, the computing system having the lowest
actual workload may perform the intensive first scan proce-
dure with the first software catalogue while all other comput-
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ing systems may perform the more “light weight” second
scan procedure using the comparably small base software
installation catalogue. Thus, this selection method may be
called capacity selection.—The computing system or agent
running the full scan procedure may be selected by arule, e.g.,
randomly, by location of the computing system, according to
a user using the computing system, by age of the computing
system, or any other appropriate rule.

[0045] Of course, other selection criteria may be used to
select the one or more computing systems of the group to
perform the first software scan procedure.

[0046] Furthermore, embodiments may take the form of a
computer program product, accessible from a computer-us-
able or computer-readable medium providing program code
foruse, by or in connection with a computer or any instruction
execution system. For the purpose of this description, a com-
puter-usable or computer-readable medium may be any appa-
ratus that may contain means for storing, communicating,
propagating or transporting the program for use, by or in a
connection with the instruction execution system, apparatus,
or device.

[0047] The medium may be an electronic, magnetic, opti-
cal, electromagnetic, infrared or a semi-conductor system for
a propagation medium. Examples of a computer-readable
medium may include a semi-conductor or solid state memory,
magnetic tape, a removable computer diskette, a random
access memory (RAM), a read-only memory (ROM), a rigid
magnetic disk and an optical disk. Current examples of opti-
cal disks include compact disk-read only memory (CD-
ROM), compact disk-read/write (CD-R/W), DVD and Blu-
Ray-Disk.

[0048] It should also be noted that embodiments of the
invention have been described with reference to different
subject-matters. In particular, some embodiments have been
described with reference to method type claims whereas other
embodiments have been described with reference to appara-
tus type claims. However, a person skilled in the art will
gather from the above and the following description that,
unless otherwise notified, in addition to any combination of
features belonging to one type of subject-matter, also any
combination between features relating to different subject-
matters, in particular, between features of the method type
claims, and features of the apparatus type claims, is consid-
ered as to be disclosed within this document.

[0049] The aspects defined above and further aspects of the
present invention are apparent from the examples of embodi-
ments to be described hereinafter and are explained with
reference to the examples of embodiments, but to which the
invention is not limited.

[0050] Inthe following, a detailed description of the figures
will be given. All instructions in the figures are schematic.
Firstly, a block diagram of an embodiment of the inventive
method for software discovery in an environment with het-
erogeneous machine groups is given. Afterwards, further
embodiments and a system for software discovery in an envi-
ronment with heterogeneous machine groups will be
described.

[0051] FIG. 1 shows a block diagram of an embodiment of
the method 100 for identifying installed computer programs.
The method may comprise defining, 102, a group comprising
computing systems that have similar or identical software
program installations and performing, 104, a first scan pro-
cedure by scanning each computing system of the group
using a first software signature catalogue to identify installed
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programs. The method may also comprise adding, 106, soft-
ware signatures of identified installed programs to a base
installation software catalogue and also storing them there,
and performing, 108, a second scan procedure, by scanning
the group of computing systems using the base installation
software catalogue to identify installed software programs,
wherein the second scan procedure may be performed—in
particular, at a later time than performing the first scan pro-
cedure. Thus, the second scan procedure may be performed
using a smaller base installation software catalogue than the
first software catalogue enabling a faster software discovery
process on the computing systems of the defined group. Dif-
ferent base installation software catalogues may be used for
different groups of a larger machine or computing system’s
park.

[0052] FIG. 2 shows a block diagram of the first scan pro-
cedure. During this phase of the complete method, a full scan
of all computing systems of a group—which has been defined
before—is performed, 202, using the first software signature
catalogue. Such a catalogue may be quite extensive. Each
time a match is found between an entry in the first software
signature catalogue and discovered software on one of the
computing systems, an entry is made in the base installation
software catalogue, 204. Software that is discovered a second
time on another computing system of the same group may not
generate a second entry in the base installation software cata-
logue. Thus, for each software program, discovered during
the full scan in the complete group of computing systems,
there is one entry in the base installation software catalogue.
[0053] FIG. 3 shows a block diagram of an embodiment of
the second scan procedure with optional procedure steps.
While the procedure according to FIG. 2 may be selected to be
performed only once, the procedure according to FIG. 3 may
be performed regularly and repetitively. It may be a scheduled
repetition, or a random repetition, or a repetition as needed.
Here, a special option is shown in which not only second scan
procedures are performed on the computing systems of the
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group, but also a full scan procedure using the first software
catalogue on selected ones of the computing systems of the
group. Thus, after a scan agent has been assigned, 302, on one
computer of the group of computing systems a full scan
procedureis performed, while on all other computing systems
of the group a second scan procedure is performed using the
base installation software catalogue.

[0054] If during the optional step of performing the full
scan procedure additional installed software is discovered,
the base software installation catalogue may be extended,
304, by anidentifier of the additional software program being
found. A new custom software catalogue—which may be
equivalent to the base software installation catalogue—may
be created, 306.

[0055] Scan agents on the remaining computing systems of
the group may perform, 308, their second software scan pro-
cedure using the potentially modified base software installa-
tion program.

[0056] If an entry about installed software in the base soft-
ware installation catalogue is not be found on any of the
computing systems in the group, the entry may be deleted
from the base software installation catalogue. This may again
reduce the amount of data—and thus, entries—in the base
software installation catalogue. If, however, an additional
software program is found, the base installation software
catalogue may be extended. Both, the deletion and the addi-
tion of entries in the base installation software catalogue are
shown as 310 in FIG. 3.

[0057] The full scan procedure may be scheduled to run on
different ones of the computing group each time a second
scan procedure is scheduled. An example for a weekly sched-
ule is shown in table 1. Of course, other timing schemas are
equally possible.

TABLE 1
agent 1 agent 2 agent 3 Agent4 found sw
init. inst. sw A,B,C AC B,C D A,B,C,D
scan meth  full scan full scan full scan full sc.
foundsw A,B,C AC B,C D
week 1 inst. sw A,B,C AC B,C D A B,C,D
scan meth  full scan custom custom custom
foundsw A,B,C AC B,C ABD
week 2 inst. sw A,B,C,D A B,CD B,C D A,B,C,D
scan meth  custom full scan custom custom
foundsw A,B,C,D A B,CD B,C A,B,D
week 3 inst. sw A,B,C,D ABCD B,C AB,D ABCD
scan meth  custom custom full scan custom
foundsw  A,B,C,D ABCD B,C ABD
week 4  inst. sw A,C,D ABD B,C AB,D ABCD
scan meth  custom custom custom full sc.
foundsw A,C,D ABD B,C ABD
week 5 inst. sw A,C AB B,C AB A,B,C,D
scan meth  full scan custom custom custom
foundsw A, C AB B,C AB
week 6  inst. sw A B,C,D,E ABCDE B,C AB A, B, C
scan meth  custom full scan custom custom
foundsw  A,B,C,D,E A B CDE B,C AB
week7 inst.sw A, B,C, A,B,C,D,E A,B,C,D,E AB ABCDE
D,E,F
scan meth  custom custom full scan full sc.
foundsw A, B,C, ABCDE ABCDE AB
D,E,F
week 8 inst. sw A,B,C, ABCDE ABCDE AB A,B,C,D,
D,E,F E,F
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TABLE 1-continued
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agent 1 agent 2 agent 3 Agent4 found sw
scanmeth full scan full scan custom custom
foundsw A, B,C, A,B,C,D,E A,BCDE AB
D,EF
week9 inst.sw A, B,C, AB,C,D,E A,B,C,D,E AB ABCD,
D,EF EF
scanmeth custom custom full scan full sc.
foundsw A, B, C, A,B,C,D,E A,B,C,D,E AB
D,EF
[0058] In table 1, agents are shown—agent 1, 2, 3, and a first scanner 404 adapted for performing a first scan proce-

4—as examples which may run on dedicated computing sys-
tem 1 to 4. During an initialization phase, the applied scan
method may be a “full scan”. This full scan may be performed
during the first scan procedure on all computing systems of
the relevant defined group. Here, the group may be defined as
comprising computing systems to 4. For example, on com-
puting system 1 the software components or programs A, B,
C may be installed. The installed software programs on com-
puting systems 2 to 4 may be as indicated in the table. As a
result of this first full scan procedure, the base software instal-
lation catalogue may comprise entries for software programs
A. B, C, D. This may also be indicated in the table by the
column “found software” or “found sw”.

[0059] During the following weeks—week 1 to week 9 are
shown as examples—only on selected computing systems a
full scan procedure may be performed, as indicated by table 1.
On the remaining computing systems of the related group the
second scan procedure using the base software installation
catalogue may be performed. In table 1 this is denoted as
“custom”.

[0060] As an additional example, in week 8 a full scan
procedure may be planned for two computing systems of the
group, in particular computing system 1 and computing sys-
tem 2. In week 9, the full scan procedure may be planned for
the other two computing systems—3 and 4—running agent 3
and 4.

[0061] As can be seen from the table 1, installed software
programs and discovered or found software programs match
each other in a given week. From week to week, more or less
software programs may be installed on a given computing
system. The agent responsible for discovering the installed
software program on that computing system may discover
less, more, or identical software programs if compared to the
week before. Consequently, the entries in the base software
installation catalogue are changing over time. However, there
may always be one entry in the base software installation
catalogue for each software program or component found on
one of the computing systems in the related group.

[0062] Otherschedules for running a full scan procedure on
any on the computing systems may be defined. The group
may also be much larger than indicated in table 1.

[0063] The shown computing systems may also be imple-
mented as virtual machines. It may also be a mixture of virtual
and physical machines. On the other hand, the physical
machines may be the same but may run a different operating
system. Any combination may be possible.

[0064] FIG. 4 shows a block diagram of an embodiment of
a software discovery system 400 for identifying installed
computer programs. The system may comprise a definition
unit 402 adapted for defining a group comprising computing
systems that have similar software program installations, and

dure by scanning each computing system of the group using
a first software signature catalogue to identify installed pro-
grams. Moreover, the system may comprise an adder 406
adapted for adding software signatures of identified installed
programs to a base installation software catalogue, and a
second scanner 408 adapted for performing a second scan
procedure by scanning the group of computing systems using
the base installation software catalogue to identify installed
software programs, wherein the second scan procedure may
be performed—in particular, at a later time than performing
the first scan procedure.

[0065] The first scanner and the second scanner may be
identical or the same and differentiate only in the used soft-
ware catalogue, i.e., the first software catalogue, the base
installation software catalogue.

[0066] Embodiments of the invention may be implemented
together with virtually any type of computer, regardless of the
platform being suitable for storing and/or executing program
code. For example, as shown in FIG. 5, a computing system
500 may include one or more processor(s) 502 with one or
more cores per processor, associated memory elements 504,
an internal storage device 506 (e.g., a hard disk, an optical
drive, such as a compact disk drive or digital video disk
(DVD) drive, a flash memory stick, a solid-state disk, etc.),
and numerous other elements and functionalities, typical of
today’s computers (not shown). The memory elements 504
may include a main memory, e.g., a random access memory
(RAM), employed during actual execution of the program
code, and a cache memory, which may provide temporary
storage of at least some program code and/or data in order to
reduce the number of times, code and/or data must be
retrieved from a long-term storage medium or external bulk
storage 516 for an execution. Elements inside the computer
500 may be linked together by means of a bus system 518 with
corresponding adapters. Additionally, the system 400 for
software discovery in an environment with heterogeneous
machines may be attached to the bus system 518.

[0067] The computing system 500 may also include input
means such as a keyboard 508, a pointing device such as a
mouse 510, or a microphone (not shown).

[0068] Alternatively, the computing system may be
equipped with a touch sensitive screen as main input device.
Furthermore, the computer 500, may include output means
such as a monitor or screen 512 [e.g., a liquid crystal display
(LCD), a plasma display, a light emitting diode display
(LED), or cathode ray tube (CRT) monitor|. The computer
system 500 may be connected to a network [e.g., a local area
network (LAN), a wide area network (WAN)], such as the
Internet or any other similar type of network, including wire-
less networks via a network interface connection 514. This
may allow a coupling to other computer systems, or a storage
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network, or a tape drive. Those, skilled in the art will appre-
ciate that many different types of computer systems exist, and
the aforementioned input and output means may take other
forms. Generally speaking, the computer system 500 may
include at least the minimal processing, input and/or output
means, necessary to practice embodiments of the invention.

[0069] While the invention has been described with respect
to a limited number of embodiments, those skilled in the art,
having benefit of this disclosure, will appreciate that other
embodiments may be devised, which do not depart from the
scope of the invention, as disclosed herein. Accordingly, the
scope of the invention should be limited only by the attached
claims. Also, elements described in association with different
embodiments may be combined. It should also be noted that
reference signs in the claims should not be construed as
limiting elements.

[0070] As will be appreciated by one skilled in the art,
aspects of the present disclosure may be embodied as a sys-
tem, method or computer program product. Accordingly,
aspects of the present disclosure may take the form of an
entirely hardware embodiment, an entirely software embodi-
ment (including firmware, resident software, micro-code,
etc.) or an embodiment combining software and hardware
aspects that may all generally be referred to herein as a “cir-
cuit,” “module” or “system.” Furthermore, aspects of the
present disclosure may take the form of a computer program
product embodied in one or more computer readable medium
(s) having computer readable program code embodied
thereon.

[0071] Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable com-
bination of the foregoing. More specific examples (a non-
exhaustive list) of the computer readable storage medium
would include the following: an electrical connection having
one or more wires, a portable computer diskette, a hard disk,
a random access memory (RAM), a read-only memory
(ROM), an erasable programmable read-only memory
(EPROM or Flash memory), an optical fiber, a portable com-
pact disc read-only memory (CD-ROM), an optical storage
device, a magnetic storage device, or any suitable combina-
tion of the foregoing. In the context of this document, a
computer readable storage medium may be any tangible
medium that may contain, or store, a program for use, by or in
connection with an instruction execution system, apparatus,
or device.

[0072] A computer readable signal medium may include a
propagated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
puter readable signal medium may be any computer readable
medium that is not a computer readable storage medium and
that may communicate, propagate, or transport a program for
use by or in connection with an instruction execution system,
apparatus, or device.

[0073] Program code embodied on a computer readable
medium may be transmitted using any appropriate medium,
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including but not limited to wireless, wireline, optical fiber
cable, R, etc., or any suitable combination of the foregoing.
[0074] Computer program code for carrying out operations
for aspects of the present invention may be written in any
combination of one or more programming languages, includ-
ing an object oriented programming language such as Java,
Smalltalk, C++, or the like and conventional procedural pro-
gramming languages, such as the “C” programming language
or similar programming languages. The program code may
execute entirely on the user’s computer, partly on the user’s
computet, as a stand-alone software package, partly on the
user’s computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the
remote computer may be connected to the user’s computer
through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may
be made to an external computer (for example, through the
Internet using an Internet Service Provider).

[0075] Aspects of the present disclosure are described with
reference to flowchart illustrations and/or block diagrams of
methods, apparatus (systems) and computer program prod-
ucts according to embodiments of the present disclosure. It
will be understood that each block of the flowchart illustra-
tions and/or block diagrams, and combinations of blocks in
the flowchart illustrations and/or block diagrams, may be
implemented by computer program instructions. These com-
puter program instructions may be provided to a processor of
a general purpose computer, special purpose computer, or
other programmable data processing apparatus to produce a
machine, such that the instructions, which execute via the
processor of the computer or other programmable data pro-
cessing apparatus, create means for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

[0076] These computer program instructions may also be
stored in a computer readable medium that may direct a
computet, other programmable data processing apparatus, or
other devices to function in a particular manner, such that the
instructions stored in the computer readable medium produce
an article of manufacture including instructions, which
implement the function/act specified in the flowchart and/or
block diagram block or blocks.

[0077] The computer program instructions may also be
loaded onto a computer, other programmable data processing
apparatus, or other devices to cause a series of operational
steps to be performed on the computer, other programmable
apparatus, or other devices to produce a computer imple-
mented process such that the instructions, which execute on
the computer or other programmable apparatus, provide pro-
cesses for implementing the functions/acts specified in the
flowchart and/or block diagram, block, or blocks.

[0078] The block diagrams in the Figures illustrate the
architecture, functionality, and operation of possible imple-
mentations of systems, methods and computer program prod-
ucts, according to various embodiments of the present disclo-
sure. In this regard, each block in the block diagrams may
represent a module, segment, or portion of code, which com-
prises one or more executable instructions for implementing
the specified logical function(s). It should also be noted that,
in some alternative implementations, the functions, discussed
hereinabove, may occur out of the disclosed order. For
example, two functions taught in succession may, in fact, be
executed substantially concurrently, or the functions may
sometimes be executed in the reverse order depending upon
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the functionality involved. It will also be noted that each block
of the block diagrams, and combinations of blocks in the
block diagrams, may be implemented by special purpose
hardware-based systems that perform the specified functions
or acts, or combinations of special purpose hardware and
computer instructions.

[0079] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
limit the invention. As used herein, the singular forms “a”,
“an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will
further be understood that the terms “comprises” and/or
“comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0080] The corresponding structures, materials, acts, and
equivalents of all means or steps plus function elements in the
claims below are intended to include any structure, material,
or act for performing the function in combination with other
claimed elements, as specifically claimed. The description of
the present invention has been presented for purposes of
illustration and description, but is not intended to be exhaus-
tive or limited to the invention in the form disclosed. Many
modifications and variations will be apparent to those of
ordinary skills in the art without departing from the scope and
spirit of the invention. The embodiment was chosen and
described in order to best explain the principles of the inven-
tion and the practical application, and to enable others of
ordinary skills in the art to understand the invention for vari-
ous embodiments with various modifications, as are suited to
the particular use contemplated.

1. A method for identifying installed computer programs,
the method comprising

defining a group comprising computing systems that have

similar software program installations,

performing a first scan procedure by scanning each com-

puting system of the group using a first software signa-
ture catalogue to identify installed programs,

adding software signatures of identified installed programs

to a base installation software catalogue, and
performing a second scan procedure by scanning the group

of computing systems using the base installation soft-

ware catalogue to identify installed software programs.

2. The method according to claim 1, further comprising:

generating a list of computing systems forming a sub-

group of the group of computing systems having similar
software program installations, wherein those comput-
ing systems are put on the list whose relative number of
identical installed software programs is higher than the
relative number of installed software programs of the
group of conputing systems.

3. The method according to claim 2, wherein the relative
number of identical installed programs within the sub-group
is selected to be above a threshold.

4. The method according to claim 2, wherein the members
of the sub-group of computing systems are selected based on
a directive external to the computing systems.

5. The method according to claim 1, wherein a software
signature is removed from the base installation software cata-
logue if the related software program is not discovered during
the second scan procedure on any of the computing systems
of the group.
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6. The method according to claim 1, wherein a software
signature of the related software program is added to the base
installation software catalogue if the software program is
discovered as an installed software program during the sec-
ond scan procedure on any of the computing systems of the
group.

7. The method according to claim 1, wherein on one
selected computing system the first scan procedure is per-
formed using the first software signature catalogue to identify
installed programs, while on all other members of the com-
puting group the second scan procedure is performed by
scanning the related computing systems of the group of com-
puting systems using the base installation software catalogue
to identify installed computer programs.

8. The method according to claim 7, wherein the selected
computing system on which the first scan procedure is per-
formed is defined by an external setting.

9. The method according to claim 7, wherein the selected
computing system on which the first scan procedure is per-
formed is selected based on a predefined schema.

10. The method according to claim 7, wherein the selected
computing system on which the first scan procedure is per-
formed is selected based on the workload of the computing
systems of the group.

11. A software discovery system for identifying installed
computer programs, the system comprising:

a processor, and

a memory coupled to the processor, wherein the memory

comprises instructions which, when executed by the
processor, cause the processor to:

a group comprising computing systems that have similar

software program installations,

perform a first scan procedure by scanning each computing

system of the group using a first software signature
catalogue to identify installed programs,
add software signatures of identified installed programs to
a base installation software catalogue, and

perform a second scan procedure by scanning the group of
computing systems using the base installation software
catalogue to identify installed software programs.

12-13. (canceled)

14. A computer program product for identifying installed
computer programs, comprising a computer readable storage
medium having a computer readable program stored therein,
wherein the computer readable program, when executed on a
computing device, causes the computing device to:

define a group comprising computing systems that have

similar software program installations,

perform a first scan procedure by scanning each computing

system of the group using a first software signature
catalogue to identify installed programs,
add software signatures of identified installed programs to
a base installation software catalogue, and

perform a second scan procedure by scanning the group of
computing systems using the base installation software
catalogue to identify installed software programs.

15. The computer program product according to claim 14,
wherein the computer readable program further causes the
computing device to:

generate a list of computing systems forming a sub-group

of the group of computing systems having similar soft-
ware program installations, wherein those computing
systems are put on the list whose relative number of
identical installed software programs is higher than the
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relative number of installed software programs of the
group of computing systems.

16. The computer program product according to claim 14,
wherein a software signature is removed from the base instal-
lation software catalogue if the related software program is
not discovered during the second scan procedure on any of the
computing systems of the group.

17. The computer program product according to claim 14,
wherein a software signature of the related software program
is added to the base installation software catalogue if the
software program is discovered as an installed software pro-
gram during the second scan procedure on any of the com-
puting systems of the group.

18. The computer program product according to claim 14,
wherein on one selected computing system the first scan
procedure is performed using the first software signature
catalogue to identify installed programs, while on all other
members of the computing group the second scan procedure
is performed by scanning the related computing systems of
the group of computing systems using the base installation
software catalogue to identify installed computer programs.

19. The software discovery system according to claim 11,
wherein the instructions further cause the processor to:

generate a list of computing systems forming a sub-group

of the group of computing systems having similar soft-
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ware program installations, wherein those computing
systems are put on the list whose relative number of
identical installed software programs is higher than the
relative number of installed software programs of the
group of computing systems.

20. The software discovery system according to claim 11,
wherein a software signature is removed from the base instal-
lation software catalogue if the related software program is
not discovered during the second scan procedure on any of the
computing systems of the group.

21. The software discovery system according to claim 11,
wherein a software signature of the related software program
is added to the base installation software catalogue if the
software program is discovered as an installed software pro-
gram during the second scan procedure on any of the com-
puting systems of the group.

22. The software discovery system according to claim 11,
wherein on one selected computing system the first scan
procedure is performed using the first software signature
catalogue to identify installed programs, while on all other
members of the computing group the second scan procedure
is performed by scanning the related computing systems of
the group of computing systems using the base installation
software catalogue to identify installed computer programs.
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