
Execution
Environment: HiL and

Simulators 

Intervening Conditions

F1: PIPELINE_OPS_SETTING_SIMULATORS_FROM-

THIRD-PARTY

F2: PROCESS_CULTURE-AND-ORGANIZATION_HW-

AND-SW-DEVELOPERS-ONBOARD

Facilitating
CC1: PIPELINE_BARRIERS_RESOURCES_LIMITED-SW/HW-RESOURCES
CC2: PIPELINE_BARRIERS_RESOURCES_LIMITED-HUMAN-RESOURCES
CC3:PIPELINE_BARRIERS_DOMAIN_HIL-NOT-USABLE-FOR-SAFETY-
REASONS
CC4: PIPELINE_OPS_SETTING_SIMULATORS_SELF-DEVELOPED
CC5:PROCESS_CHALLENGES_ENVIRONMENT_COMPLEXITY

Constraining

S1: PIPELINE_OPS_MITIGATION_FLAKINESS_TIMEOUT
S2:PIPELINE_OPS_MITIGATION_FLAKINESS_ADJUST-PIPELINE-
CONFIGURATION
S3:PIPELINE_OPS_MITIGATION_FLAKINESS_CHECK-DEVICE
S4: PIPELINE_OPS_SETTING_HIL-AND-SIMULATORS
S5:PIPELINE_OPS_SETTING_MOCKING
S6: PIPELINE_OPS_RESTRICTIONS_CONFIGURATION_GREEN-
BUILD-RULE

Strategies

CA1: PIPELINE_OPS_TRIGGERING_WHAT
CA2: PIPELINE_OPS_TRIGGERING_WHEN
CA3: PIPELINE_PHASES_TESTING
CA4: PROCESS_CHALLENGES_TESTING_TEST-
AUTOMATION_NEED-A-CONTROLLED-ENV

Causes

CT1:PROCESS_CONSTRAINTS_HIL-ON-CUSTOMER-SIDE
CT2:PROCESS_CONSTRAINTS_V&V_TESTING_ON-HIL
CT3: PROCESS_DOMAIN_RAILWAYS
CT4: PROCESS_DOMAIN_ENERGY
CT5: PROCESS_DOMAIN_AEROSPACE

Context

G
ives raise to

Result inLead to

CH1: PIPELINE_CHALLENGES_SIMULATORS_LIMITED-
FUNCTIONALITY
CH2: PIPELINE_CHALLENGES_SIMULATORS_ACCESSIBILITY
CH3: PIPELINE_CHALLENGES_SIMULATORS_REAL-TIME-
PROPERTIES
CH4: PIPELINE_CHALLENGES_SIMULATORS_INTERACTING-
ENVIRONMENT
CH5:PIPELINE_CHALLENGES_SIMULATORS_FUNCTIONAL-

CORRECTNESS
CH6: PIPELINE_CHALLENGES_HIL_TEST-ON-HIL
CH7: PIPELINE_CHALLENGES_HIL_AUTOMATED-DEPLOYMENT
CH7: PIPELINE_CHALLENGES_FLAKY-BEHAVIOUR_FEATURE-
INTERACTION
CH8: PIPELINE_CHALLENGES_FLAKY-BEHAVIOUR_TIMING-ISSUES
CH9:PIPELINE_CHALLENGES_FLAKY-BEHAVIOUR_LACK-OF-
CONTROL-OVER-RESOURCES
CH10: PIPELINE_CHALLENGES_FLAKY-BEHAVIOUR_HIL-
AVAILABILITY

Challenges
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