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Blocking a first set of resource blockers
when a first scenario, which requires a
first subset of the shared resources,
is to be executed
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Trying to block a second set of resource
blockers, when a second scenario, which
requires a second subset of the shared
resources is to be executed, wherein the
first set of resource blockers is different
from the second set of resource blockers,
wherein a plurality of resource blockers
are assigned to a shared resource, which
is invelved in a conflicting combination of
scenarios and in a non-conflicting
combination of scenarios.
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(57) Abstract: A method for operating a test apparatus com-
prising a plurality of shared resources is shown, wherein the
plurality of shared resources can be used in different instru-
ments. The method comprises blocking a first set of resource
blockers when a first instrument, which requires a first subset
of the shared resources, is to be executed. Furthermore, the
method tries to block a second set of resource blockers, when
a second instrument, which requires a second subset of the
shared resources, is to be executed. Therefore, the first set of
resource blockers is different from the second set of resource
blockers and a plurality of resource blockers are assigned to a
shared resource, which is involved in a conflicting combina-
tion of instruments and in a non-contlicting combination of
instruments.
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Method for Operating a Test Apparatus and a Test Apparatus

Specification

Embodiments of the present invention relate to a method for operating a test apparatus
using shared resources and the corresponding apparatus. Further embodiments relate to

virtual shared resources of virtual resource sharing.

Whenever hardware resources are shared, these are typically expensive and it is
desirable to use them as efficiently as possible. In general, this is achieved by locking the
resources for a certain period of usage, i.e. to serialize measurements either always or
never. As long as the shared resource is locked by a certain thread of execution, no other
thread can use the resource even though, depending on the scenario, this may be
possible. In software that locking is typically achieved in a multi-threaded environment
with the help of a mutex object per shared resource. A second thread of execution which
wants to use the shared resource concurrently will try to lock the mutex, and if another
thread currently owns that shared resource, the concurrent thread will be blocked until the

resource is freed by the first thread.

In more complex situations involving multiple shared resources, it may become necessary
to lock multiple mutexes in a certain order to make sure no deadlocks arise in concurrent
scenarios. Ensuring the same sequence of locking at all times ensures that no thread of

execution owns resources required by the other and vice versa.

If the decision whether a set of rescurces can be used concurrently depends cn setup
parameters (e.g. because of a multisite scenario) then the pure locking cannot be applied
anymore, but the software may analyze the scenario and decide which resources need to
be locked and whether that is possible. Even worse, if two threads execute compatible
scenarios (i.e. they can run concurrently) but still both need the shared resource, then
they would block each other if simple locking as indicated above would be applied. Not
locking the shared resource is not a valid solution in case there are other scenarios which
actually do have a conflict with either of the compatible scenarios. The same applies to
semaphores, which would allow multiple threads to lock the resource, but it cannot control

which threads to give access to.
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In other words, some hardware allows concurrent use of a shared resource in specific
scenarios (i.e. under specific conditions) while at the same time it disallows using the
same shared resource for scenarios with conflicting conditions. Making maximum use of
the shared resource, it is advantageous to organize the sharing according to the

scenarios.

Therefore, there is the need for an improved approach. It is an objection of the invention
to provide an improved concept for using shared resources. This object is solved by the

subject matter of the independent claims.

According to a first embodiment, a method for operating a test apparatus comprising a
plurality of shared rescurces is shown, wherein the plurality of shared resources can be
used in different scenarios by different instruments. The method comprises blocking a first
set of resource blockers when a first instrument, which requires a first subset of the
shared resources, is to be executed. Furthermore, the method tries to block a second set
of resource blockers, when a second instrument, which requires a second subset of the
shared resources, is to be executed. Therefore, the first set of resource blockers is
different from the second set of resource blockers and a plurality of resource blockers are
assigned to a shared resource, which is involved in a conflicting combination of

instruments and in a non-conflicting combination of instruments.

Teachings disclosed herein are based on the fundamental idea that an appropriate
blocking of shared resources ensures multiple use of the shared resource for scenarios or
instruments which can be operated concurrently and single use of the shared resource if
an instrument needs a shared resource exclusively. Therefore, multiple resource blockers
may be assigned to the shared resources according to the conflicting and non-conflicting
instruments or scenarios. When a thread executes a specific instrument or scenario, it
locks for each affected shared resource all resource blockers associated with that
instrument or scenario. The shared resource is thus virtually split into multiple resources,
where a subset can be locked to exclude specific other instruments from execution. The
mapping of the resource blockers can be done by different algorithms, for instance by
definition of a scenario compatibility matrix, where each exclusion is represented by a

number indexing into the list of resource blockers associated with a shared resource.
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The term instrument relates to one or more resources (some of which may be shared
between different instruments), which are (virtually) forming instruments, wherein a first
instrument may comprise a first shared resource, a second instrument may comprise a
second shared resource and a third and a fourth instrument may comprise a combination
of the first and the second shared resource, e.g. using different amplifications or gains of
one of the shared resources. However, the assignment is arbitrary and mutually
applicable. Furthermore, a scenario comprises multiple instruments in a specific order.
Therefore, instruments may use shared resources concurrently and scenarios may use
either instruments or shared resources concurrently, where each concurrency may be
conflicting or non-conflicting. If instruments use a shared resource concurrently, obviously,
ohe or more scenarios comprising the instruments also use the shared resource
concurrently. Therefore, the terms scenario and instrument are mutually applicable when

referring to concurrent usage of shared resources.

Embodiments show the method executing a first test program portion (e.g. a thread)
configured to operate (i.e. use) the first instrument. The test program portion comprises
checking a first set of resource blockers associated with the first instrument, blocking the
first set of resource blockers if none of the resource blockers of the first set of resource
blockers are blocked, and selectively performing a test using a tester configuration defined
by the first instrument, if it was found in the checking step that none of the resource
blockers of the first set of resource blockers are blocked. Furthermore, a second test
program portion configured to operate the second instrument is executed. The second test
program portion comprises checking a second set of resource blockers associated with a
second instrument, blocking the second set of resource blockers if none of the resource
blockers of the second set of resource blockers are blocked, and selectively performing a
test using a tester configuration defined by the second instrument if it was found in the
checking step that none of the resource blockers of the second set of resource blockers
are blocked. The second test program portion is executed concurrently with the first test
program portion or with a temporal overlap with the first test program portion. In other
words, a shared resource may be executed concurrently with another shared resource
under a first condition, but under a second condition, the test program needs exclusive
access to one of the shared resources. This is advantageous, since an instrument-based
(i.e. context-based) usage of shared resources can significantly reduce the execution time
of the whole test program If more than one scenario is performed concurrently, a

scenario-based usage may even improve the instrument-based usage.
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According to a further embodiment, the method comprises waiting and checking the
second set of resource blockers again if one of the resource blockers in the relevant
subset is blocked or the method comprises executing a further part of the second test
program portion and checking a second set of resource blockers again after the execution
of the further part is finished. This is advantageous, since a current test program is further
executed if a currently requested resource is blocked. If it is not possible to further
execute the test program portion, the method waits until the relevant shared resources for
the test program portion are unblocked and further executes the test program portion

accordingly.

Embodiments further show the method comprising four different instruments, wherein the
first and the second instrument constitute a non-conflicting combination of instruments
using the first and the second subset of shared resources, respectively, and wherein a
third and a fourth instrument constitute a non-conflicting combination of instruments using
both a combination of the first and the second subset of shared resources. Therefore, the
first and the second instrument are each in a conflict to both the third and the fourth

instrument.

The method further comprises four different resource blockers, wherein each of the
resource blockers is assigned to one virtual shared resource. A first and a second virtual
shared resource are assigned to the first shared resource and a third and a fourth virtual
shared resource are assigned to the second shared resource. The first set of resource
blockers comprises the first and the second virtual shared resource, the second set of
resource blockers comprises the third and the fourth virtual shared resource, a third set of
resource blockers comprises the first and the third virtual shared resource, and a fourth
set of resource blockers comprises the second and the fourth virtual shared resource.
According to the first and the second test program portion, the method executes a third
test program portion configured to operate the third instrument. The third test program
portion comprises checking the third set of resource blockers associated with a third
instrument, blocking the third set of resource blockers if none of the resource blockers in
the third set of resource blockers are blocked, and selectively performing a test using a
tester configuration defined by the third instrument if it was found in the checking step that

none of the resource blockers in the third set of resource blockers are blocked.

Accordingly, a fourth test program portion configured to operate the fourth instrument is

executed. The fourth test program portion comprises checking the fourth set of resource
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blockers associated with the fourth instrument, blocking the fourth set of resource blockers
if none of the resource blockers of the fourth set of resource blockers are blocked, and
selectively performing a test using a tester configuration defined by the fourth instrument,
if it was found in the checking step that none of the resource blockers in the fourth set of
resource blockers are blocked. At least two of the first, the second, the third, and the
fourth test program portions are executed concurrently or with a temporal overlap to one
another. This is again advantageous in terms of an execution time of the test program
since, in this case, four different test program portions are optimized in terms of accessing

two different shared resources.

According to an embodiment, the resource blockers are a bit or a plurality of bits in a
storing unit to indicate a usage of the shared resources. This is advantageous, since
multiple bits are assigned to a shared resource, indicating instruments where a shared
resource may be used concurrently. The resource blocker may be further implemented as

a mutex, a semaphore, a lock or a monitor.

According to embodiments, one of the instruments is a virtual device configured to use a
signal which is based on one of the shared resources or configured to generate a signal
which is based on a combination of signals of multiple shared resources. For example,
this is a one-tone generator using one of the shared resources or a two-tone generator

using a combination of two of the shared resources.

Moreover, multiple instruments may be operated in one or more scenarios. Therefore, the

description referring to instruments may be also applied to scenarios.

Further embodiments show the shared resource as a physical stimulus device. The
shared resource may be a signal generator to generate a stimulus signal, which may be
an analog stimulus signal, wherein the stimulus signal is e.g. a radio frequency signal.
According to another embodiment, the shared resource is a digital to analog converter.
The speed of the analog to digital conversion depends on parameters like sampling rate
and/or resolution (or quantization) of the digital inbound signal. Therefore, it is
advantageous to use the digital to analog converter concurrently, for example for two

different digital inbound signals and two different instruments.

The previously described method may be implemented in a computer program to run on a

computer.
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Furthermore, an embodiment shows a test apparatus comprising a plurality of shared
resources which can be used in different instruments. Furthermore, the test apparatus
comprises a method for operating the test apparatus comprising blocking a first set of
resource blockers when a first instrument, which requires a first subset of the shared
resources, is to be executed, trying to block a second set of resource blockers, when a
second instrument, which requires a second subset of the shared resources is to be
executed, wherein the first set of resource blockers is different from the second set of
resource blockers, and wherein a plurality of resource blockers are assigned to a shared
resource, which is involved in a conflicting combination of instruments and a non-

conflicting combination of instruments.

Embodiments of the present invention will be discussed subsequently referring to the

enclosed drawings, wherein:

Fig. 1 shows a schematic block diagram of a method for operating a test
apparatus;
Fig. 2 shows a schematic block diagram of a test apparatus, which may be

operated by the method shown in Fig. 1;

Fig. 3 shows a schematic sequence diagram illustrating an exemplary scenario of

the method shown in Fig. 1:

Fig. 4 shows a schematic table indicating the allocations of shared and virtual

shared resources corresponding instruments.

Embodiments of the present invention will be discussed in detail below, wherein identical
reference numbers are provided to objects having identical or similar functions, so that the

description thereof is interchangeable or mutually applicable.

Fig. 1 shows a schematic block diagram of a method for operating a test apparatus
comprising a plurality of shared resources, which can be used in different instruments.
The method comprises blocking a first set of resource blockers when a first instrument,
which requires a first subset of the shared resources, is to be executed in a step 105, and

trying to block a second set of resource blockers, when a second instrument, which
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requires a second subset of the shared resources is to be executed, wherein the first set
of resource blockers is different from the second set of resource blockers in a step 110.
Therefore, a plurality of resource blockers are assigned to a shared resource, which is
involved in a conflicting combination of instruments and in a non-conflicting combination of

instruments.

A resource blocker may be a bit or a plurality of bits in a storing unit to indicate a usage of
the shared resources. In a practical application, a mutex, a semaphore, a lock or a
monitor may be used, which are already pre-implemented as functions in many high level
programming languages. A schematic and exemplary assignment of resource blockers to
instruments and shared resources is shown in Fig. 4. The shared resources and the

instruments are explained with respect to Figs. 2 and 3.

The term “trying to block” a set of resource blockers refers to checking in a first step
whether the resource blockers are already blocked, and blocking the resource blockers if
they are not already blocked. If the resource blockers are already blocked, it may be
waited until the resource blockers are unblocked or it may be executed a further

instrument meanwhile.

A “different’ set of resource blockers indicates at least one resource blocker which is
different in the first set of resource blockers compared to the second set of resource
blockers. A different set of resource blockers is, for example, if the first set of resource
blockers comprises a first and a second resource blocker, and the second set of resource
blockers comprises only the first resource blocker, or alternatively the first and a third

resource blocker.

Fig. 2 shows a schematic block diagram of a test apparatus 5, which may be operated by
the method 100 shown in Fig. 1. The test apparatus comprises a shared resource A (SR-
A) 10a and a shared resource B (SR-B) 10b. Switches 15a, 15a’, 15b, 15b" are configured
to provide a stimulus signal 17a, b of the shared resources directly to a first and/or a
second device under test 20a, 20b, or alternatively to provide a combined signal 17¢ to
the first and/or the second device under test 20a, 20b, wherein the combined signal 17¢ is
a combination of the stimulus signal 17a, b of the shared resources combined by a tone
combiner 25. In other words, the output of the tone-combiner 17¢c may be routed back to
both device under test (DUT) connections 17a, 17b and corresponding switches 15a,

15a’, 15b, 15b’ can then be used to select the path through the tone-combiner or
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individual paths beneath it. Thus, the shared resources can operate as either two single-
tone instruments or virtually two dual-tone instruments. The (virtually) different instruments
35a-d, are indicated by the corresponding frames. Using the method 100, the test

apparatus 5 is configured to operate multiple instruments using the shared resources.

In a more general case, the term “instrument” can be replaced with the term “scenario”,
wherein a scenario comprises one or more instruments. Both, the scenario and the
instruments, may comprise a plurality of shared resources in multiple combinations, i.e.
stimuli and/or measurement devices. Both will be described with respect to Fig. 3.
Assuming that instruments in the tester (short for test apparatus) have shared resources
10a, b, which however may sometimes still be used concurrently. Each combination of
instruments to be used concurrently from multiple threads despite the shared resources
should not try to lock the same mutexes (or shared resources) while instruments or
scenarios wherein exclusive access of a shared resource is required, must lock at least

one mutex overlapping with the conflicting instruments.

According to an embodiment, the system provides four distinct instruments using two
shared resources SR-A and SR-B. Instrument 1 uses SR-A only, instrument 2 uses SR-B
only, and instrument 3 and instrument 4 use both shared resources SR-A and SR-B. The
instruments 1 and 2 may describe two single source radio frequency stimuli and the
instruments 3 and 4 may describe two dual source radio frequency stimuli. Instruments 1
and 2 are certainly usable concurrently, since they do not share resources. Furthermore,
instruments 3 and 4 should be usable concurrently (in the radio frequency case special
care is taken that this happens only with compatible settings for the dual tone). However,
it will not be possible to use instrument 1 or 2 concurrently with instrument 3 or 4, since
the routing of signals from the sources either goes through the tone combiner 25 or it does

not.

A shared resource 10a or 10b may be a physical input/output device like, e g a signal
generator to generate an analog stimulus signal 17a, 17b, which may be a radio
frequency signal, or a measurement device. According to a further embodiment, the
shared resources 10a, 10b may be digital to analog converters configured to convert a
digital inbound signal to the analog outbound signal 17a, 17b, e.g. to be used as a
stimulus signal for a device under test. The speed of the analog to digital conversion
depends on parameters like sampling rate and/or resolution (or quantization) of the digital

inbound signal. Therefore, at least one of the digital to analog converters may be used



10

15

20

25

30

35

WO 2016/155830 PCT/EP2015/057273

concurrently, for example for two different digital inbound signals and two different
instruments, if e.g. the settings allow a digital to analog conversion which is twice as fast
as a further signal processing. In this case, a converted signal may be temporarily stored
in a storing unit (or a buffer), e.g. a (flash) memory and further processed from the storing

unit.

The idea of how to cope with the instrument-based differentiation of a concurrent or an
exclusive use of a shared resource is to virtually split the shared resources 10a, 10b into
virtual shared resources. According to the previously described embodiment, a shared
resource A is split into a virtual shared resource A1 and a virtual shared resource A2, and
a shared resource B is split into a virtual shared resource B1 and a virtual shared
resource B2. From now on, simple locking as described in Fig. 4 can achieve exactly the
desired behavior. Since instrument 3 and instrument 4 should be able to run concurrently
despite their shared resources, they each lock half the resources, i.e. only one out of two
associated virtual resources. Furthermore, instrument 1 and instrument 2 require
exclusive access to shared resource A and shared resource B, respectively, and therefore

lock both virtual shared resources, i.e. the complete shared resource.

This mechanism is universally applicable whenever two instruments should run
concurrently even though they make use of the same resources. For each such case, the
affected resources need to provide duplicated locks and only half the locks are taken in
each instrument. The instruments which should still be locked out from concurrency will

simply lock all resources.

Fig. 3 shows a schematic sequence diagram illustrating an exemplary scenario 101 of the
method 100. To better illustrate the plurality of certain steps (or instruments) of the
method 100, these steps are aligned on the left and the right hand side of the resource
blockers 30a to 30d in the middle of the diagram. The resource blocker 30a refers to the
virtual resource SR-A1, 30b refers to the virtual resource SR-A2, 30c¢ refers to the virtual
resource SR-B1, and 30d refers to the virtual resource SR-B2. The method starts by
executing instrument 1 35a. A checking step may optionally be implemented to check the
relevant virtual shared resources SR-A1 and SR-A2 30a, 30b. This is optional since the
resource blockers are initially not blocked in this specific scenario. In general, the nature
of (multi-threaded) concurrent execution implies that the individual scenario cannot know
whether it gets executed first. Before selectively performing a test using a tester

configuration defined by the first instrument, the first set of resource blockers 40a, 40b,
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belonging to the virtual shared resources 30a and 30b, are blocked. While a test using the
configuration of instrument 1 is performed, a test using the configuration of instrument 2
35b is to be executed. In a further step, the set of resource blockers 40c, 40d is relevant
to the second instrument 35b checked with respect {o the state (blocked or unblocked) of
the resource blockers 40c, 40d. If none of the checked resource blockers are blocked, the
test program blocks these resource blockers. Thereafter, the test using instrument 2 is

performed.

While the test using instrument 2 is running, the test using instrument 1 is finished.
Therefore, the test program unblocks the relevant resource blockers 40a, 40b to indicate

that shared resource A 10a is free.

A further test program portion is trying to perform a test using instrument 3. In a first step,
the relevant resource block 40a, 40c are checked. In this case, instrument 2 still blocks
the resource blocker of the virtual resource SR-B1 40c implying that the test using
instrument 3 cannot be executed at that moment. As indicated in Fig. 3, the test program
may simply wait for the second instrument to finish or, not shown in Fig. 3, a further test
program portion may be executed meanwhile, if possible. However, once the checking of
instrument 3 is positive (because the test program running instrument 2 unblocked the
resource blockers 40c and 40d), the relevant resource blockers 40a and 40c¢ are blocked
and a test according to instrument 3 35c is performed. Parailel to instrument 3 35c,

instrument 4 35d may be operated.

Although this scenario is exemplary and shall not limit the generality, it shows that the
shared resources A and B, 10a, 10b can run concurrently in those instruments where
concurrency is possible. However, if instruments block each other, an instrument trying to
access a shared resource which is already blocked needs to wait for execution at least

until the resource blocker is freed.

Introducing a mapping from instrument (or scenario) based decisions of what may run
concurrently and what not to basic synchronization mechanism makes the solution more
easily portable and less deadlock prone than conventional point solutions. The preferred
embodiment virtually splits the locks associated with shared resources and assighs each
instrument, which should still own their shared resource exclusively over all other
instruments, the whole set of locks, while instruments that should run concurrently with

each other will be assigned only a subset of locks. Thus, after this mapping is applied the
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problem is reduced to simple serial locking of all assigned locks. Therefore, it may be
defined a sequence of locking which is always executed in the same order to avoid

deadlocks

Fig. 4 shows a schematic table indicating the allocations of shared and virtual shared
resources 10a, b and 30a-d to the corresponding instruments 35a-d. An X indicates a

blocking of the resource block and an O indicates an unblocked resource blocker.

As is stated clearly, this mechanism is universally applicable whenever two instruments
should run concurrently even though they make use of the same resources. For each
such case, the affected resources need to provide duplicated locks (resource blockers)
and only half the locks will be taken in each instrument. The instruments which should still

be locked out from concurrency will simply lock all virtual shared resources.

Depending on certain implementation requirements, embodiments of the invention can be
implemented in hardware or in software. The implementation can be performed using a
digital storage medium, for example a floppy disc, a DVD, a Blu-Ray, a CD, a ROM, a
PROM, and EPROM, an EEPROM or a FLASH memory, having electronically readable
control signals stored thereon, which cooperate (or are capable of cooperating) with a
programmable computer system such that the respective method is performed. Therefore,

the digital storage medium may be computer readable.

Some embodiments according to the invention comprise a data carrier having
electronically readable control signals, which are capable of cooperating with a
programmable computer system, such that one of the methods described herein is

performed.

Generally, embodiments of the present invention can be implemented as a computer
program product with a program code, the program code being operative for performing
one of the methods when the computer program product runs on a computer. The

program code may, for example, be stored on a machine readable carrier.

Other embodiments comprise the computer program for performing one of the methods

described herein, stored on a machine readable carrier.
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In other words, an embodiment of the inventive method is, therefore, a computer program
having a program code for performing one of the methods described herein, when the

computer program runs on a computer.

A further embodiment of the inventive method is, therefore, a data carrier (or a non-
transitory storage medium such as a digital storage medium, or a computer-readable
medium) comprising, recorded thereon, the computer program for performing one of the
methods described herein. The data carrier, the digital storage medium or the recorded

medium are typically tangible and/or non-transitory.

A further embodiment of the invention method is, therefore, a data stream or a sequence
of signals representing the computer program for performing one of the methods
described herein. The data stream or the sequence of signals may, for example, be
configured to be transferred via a data communication connection, for example, via the

internet.

A further embodiment comprises a processing means, for example, a computer or a
programmable logic device, configured to, or adapted to, perform one of the methods

described herein.

A further embodiment comprises a computer having installed thereon the computer

program for performing one of the methods described herein.

A further embodiment according to the invention comprises an apparatus or a system
configured to transfer (for example, electronically or optically) a computer program for
performing one of the methods described herein to a receiver. The receiver may, for
example, be a computer, a mobile device, a memory device or the like. The apparatus or
system may, for example, comprise a file server for transferring the computer program to

the receiver.

In some embodiments, a programmable logic device (for example, a field programmable
gate array) may be used to perform some or all of the functionalities of the methods
described herein. In some embodiments, a field programmable gate array may cooperate
with a microprocessor in order to perform one of the methods described herein. Generally,

the methods are preferably performed by any hardware apparatus.
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The above described embodiments are merely illustrative for the principles of the present
invention. It is understood that modifications and variations of the arrangements and the
details described herein will be apparent to others skilled in the art. It is the intent,
therefore, to be limited only by the scope of the impending patent claims and not by the

specific details presented by way of description and explanation of the embodiments

herein.
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Claims

What is claimed is:

A method (100) for operating a test apparatus (5) comprising a plurality of shared
resources (10a, 10b), which can be used in different instruments (35a-35d), the

method (100) comprising:

blocking a first set of resource blockers (40a, 40b) when a first instrument (35a),

which requires a first subset of the shared resources (10a), is to be executed,;

trying to block a second set of resource blockers (40c, 40d), when a second
instrument (35b), which requires a second subset of the shared resources (10b} is
to be executed, wherein the first set of resource blockers (40a, 40b) is different

from the second set of resource blockers (40¢, 40d); and

wherein a plurality of resource blockers (40a-40d) are assigned to a shared
resource (10a, 10b), which is involved in a conflicting combination of instruments

and in a non-conflicting combination of instruments.

The method (100) according to claim 1, the method comprising:

executing a first test program portion (45a) configured to operate the first

instrument (35a), the test program portion comprising:

checking a first set of resource blockers (40a, 40b) associated with the first

instrument (35a),

blocking the first set of resource blockers (40a, 40b) if none of the resource

blockers of the first set of resource blockers are blocked, and

selectively performing a test using a tester configuration defined by the first
instrument (35a), if it was found in the checking step that none of the

resource blockers of the first set of resource blockers are blocked:
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executing a second test program portion (45b) configured to operate the second

instrument (35b), the second test program portion comprising:

checking a second set of resource blockers (40c, 40d) associated with a

second instrument (35b},

blocking the second set of resource blockers (40c, 40d) if none of the

resource blockers of the second set of resource blockers are blocked, and

selectively performing a test using a tester configuration defined by the
second instrument (35b), if it was found in the checking step that none of

the resource blockers of the second set of resource blockers are blocked:

wherein the second test program portion (45b) is executed concurrently with the
first test program portion (45a) or with a tempocral overlap with the first test

program portion (45a).

The method (100) according to claim 2, the method comprising:

waiting and checking the second set of resource blockers (40c, 40d) again if one of

the resource blockers in the subset is blocked; or

executing a further part of the second test program portion (45b) and checking the
second set of resource blockers (40c, 40d) again after the execution of the further

part is finished.

The method (100) according to one of claims 2 or 3, the method comprising:

four different instruments (35a-35d), wherein the first and the second instrument
(35a, 35b) constitute a non-conflicting combination of instruments using the first
and the second subset of shared resources (10a, 10b), respectively, and wherein a
third and a fourth instrument (35¢, 35d) constitute a non-conflicting combination of
instruments using both a combination of the first and the second subset of shared
resources (10a, 10b), wherein the first and the second instrument (35a, 35b) are
each in a conflict to both the third and the fourth instrument (35¢, 35d);
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four different resource blockers (40a-40d), wherein each of the resource blockers
is assigned to one virtual shared resource (30a-30d), wherein a first and a second
virtual shared resource (30a, 30b) are assigned to the first shared resource (10a)
and a third and a fourth virtual shared resource (30c, 30d) are assigned to the
second shared resource (10b), and wherein the first set of resource blockers (40a,
40b) comprises the first and the second virtual shared resource (30a, 30b), the
second set of resource blockers (40c, 40d) comprises the third and the fourth
virtual shared resource (30c, 30d), a third set of resource blockers (40a, 40c)
comprises the first and the third virtual shared resource (30a, 30c), and a fourth set
of resource blockers (40b, 40d) comprises the second and the fourth virtual shared
resource (30b, 30d);

executing a third test program portion (45c) configured to operate the third

instrument (35c¢), the third test program portion comprising

checking the third set of resource blockers (40a, 40c¢) associated with a
third instrument (35c),

blocking the third set of resource blockers (40a, 40c) if none of the resource

blockers on the third set of resource blockers is blocked, and

selectively performing a test using a tester configuration defined by the third
instrument (35c¢) if it was found in the checking step that none of the

resource blockers in the third set of resource blockers are blocked;

executing a fourth test program portion (45d) configured to operate the fourth

instrument (35d), the fourth test program portion comprising

checking the fourth set of resource blockers (40b, 40d) associated with the
fourth instrument (35d),

blocking the fourth set of resource blockers (40b, 40d) if none of the

resource blockers of the fourth set of resource blockers is blocked, and
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selectively performing a test using a tester configuration defined by the
fourth instrument (35d), if it was found in the checking step that none of the

resource blockers in the fourth set of resource blockers are blocked;

wherein at least two of the first, the second, the third and the fourth test program

portions are executed concurrently or with a temporal overlap to one another.

The method (100) according to one of claims 1 to 4, wherein the resource blockers
are a bit or a plurality of bits in a storing unit to indicate a usage of the shared

resources (10a, 10b).

The method (100) according to one of claims 1 to 5, wherein the resource blockers

(40a-40d) are mutexes, semaphores, locks, or monitors.

The method (100) according to one of claims 1 to 6, wherein one of the
instruments is a virtual device configured to use a signal (17a, 17b) which is based
on one of the shared resources (10a, 10b) or configured to generate a signal (17c)
which is based on a combination of signals of multiple shared resources (10a,
10b).

The method (100) according to one of claims 1 to 7, wherein a scenario is a set of

instruments, which are used concurrently.

The method (100) according to one of claims 1 to 8, wherein one of the
instruments is a one tone generator using one of the shared resources or a two

tone generator using a combination of two of the shared resources (10a, 10b).

The method (100) according to one of claims 1 to 9, wherein the shared resources

(10a, 10b) are a physical stimulus device.

The method (100) according to one of claims 1 to 10, wherein the shared

resources (10a, 10b) are a signal generator to generate a stimulus signal.

The method (100) according to one of claims 1 to 11, wherein the shared

resources are a signal generator to generate radio frequency signals.
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The method (100) according to one of claims 1 to 12, wherein the shared

resources are digital to analog converters.

Computer program having a program code for programming at least one of the
methods according to one of the claims 1 to 13 when the computer program runs

on a computer.

A test apparatus (5) comprising:

a plurality of shared resources (10a, 10b), which can be used in different
instruments (35a-35d);

wherein a first set of resource blockers (40a, 40b) is blocked when a first
instrument (35a), which requires a first subset of the shared resources (10a), is to

be executed:;

wherein it is tried to block a second set of resource blockers (40c, 40d), when a
second instrument (35b), which requires a second subset of the shared resources
(10b) to be executed, wherein the first set of resource blockers is different from the

second set of resource blockers; and

wherein a plurality of resource blockers (40a-40d) are assigned to a shared
resource, which is involved in a conflicting combination of instruments and a non-

conflicting combination of instruments.
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