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2. Description 

 

2.1. CM functions  

2.1.1. General CM overview 
 

 
 

Figure: CM functional architecture 

2.1.2. CM hardware architecture 

2.1.3. CM software architecture 

2.1.4. Partitioning and segregation 
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5. Consequences-of-failure matrix 

This CM analysis focus on the analysis of all the CM functions that are not specific to one of the hosted system applications - this analysis 
excludes functions specific to system applications hosted within the CM.  
 
 

The CM-1 and CM-2 host the application software for: 
- Application A, 
- Application B, 

 

 
These applications are completely described in: 

- The MSI 10-00-00 for Application A, 
- The MSI 20-00-00 and MSI 30-00-00 for Application B. 

 

The aim of this section is to analyze the impacts of the CM failures on the hosted application by reviewing all the MSG-3 analyses where the CM-1 or CM-2 
appears as failure cause. The result of this review is presented on the ‘CM-1 & CM-2 consequences-of-failure’ matrix. 
 

This matrix is based on following MSG-3 analyses: 
- The MSI 10-00-00 ‘Application A’    issue 3, 
- The MSI 20-00-00 ‘Application B, part 1‘      issue 4, 
- The MSI 30-00-00 ‘Application B, part 2‘      issue 4. 
-  

 

To support FEC selection within Level 1 analysis, specific tables provide “FEC distribution at CM level” further to considered CM loss cases (total / partial CM 
loss).  
For each related case, an associated ‘CM-1 & CM-2 consequences-of-failure’ matrix is presented to support the assessment of the whole failure effects at A/C 
level. This FE results from source MSIs FE, by compilation. 
 
The analysis covers the following functional failures (which are the consequence of single failure of an electrical component of the CM) and their impacts on 
the hosted applications: 

- First, the total loss of CM-1 or CM-2, 
- Then, the loss of block of Input / Output data of CM-1 or CM-2: 

o The loss of all the AFDX data (input and output), 
o The loss of all Discrete (input and output), 
o The loss of all the A429 busses. 

 

On a single MSI, we provide the analysis of redundant Computing 
Modules, meaning hosting the same applications software. 
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The same type of question arises if the display HIED includes several redundant screens coupled to 
functionally independent input channels. 

 

 
Distributed functions 

Legend : ───  1st distributed function,    ───  2nd distributed function, etc. 

 

Therefore, the function failure analysis (data sheet B) of distributed functions must be carried out with 
a specific policy and some specific rules. Other policy and rules concerning Level 1 analysis on HIED 
are defined in § III.5.3 on page 67. 

III.4.2.2. MSI Breakdown and distributed functions 
Functions being defined at MSI level, distributed functions cannot be addressed in a given Systems 
and Powerplant report. 

In the example above, each distributed function which is represented in the diagram would be split in 
at least three functions at MSI level: 

- At least one function in the MSI on the left (data generation functions) 
- At least one function within the MSI Processing HIED (data processing functions) 
- At least one function in the MSI Displaying HIED (data display functions) 

III.4.2.3. Policy for Distributed function breakdown regarding MSI breakdown 
The names of the functions defined at MSI level but which are parts of a distributed function shall be 
easy to match at each step (or MSI) of the distributed function. In the example above, the functions 
could be (for instance): 

- For system A: 
 provide processing HIED with system A status  

(this function is considered as an input function for the HIED) 

- For Processing HIED: 
 process system A status data  

(this function is considered as a processing HIED function) 

- For Displaying HIED: 
 display system A status  

(this function is considered as a displaying HIED function) 

It must be remembered that these input or HIED functions are parts of a distributed function: this 
modifies the failure effect assessment and the failure cause analysis of the functional failure analysis. 



   

 

 
 

 

 
Input functions, HIED functions 

  

The HIED process, transmit, display or record data that the HIED gets through the input functions. In 
some cases, there is no processing HIED between the System (MSI) and the displaying HIED. 

The input functions are analyzed as functions of the MSI that includes System A, B, or C in the 
example. 

The HIED functions are analyzed as functions of the MSI that includes the HIED. 

The above functions aside, a HIED may also have intrinsic functions such as ensure its cooling, 
allowing the crew to perform certain actions (e.g. changing the display, tuning the brightness of a 
screen) that are analyzed as usual MSI functions. 

III.4.2.4. HIED function description 
Non distributed functions of HIED are analyzed as in the general case (refers to § III.4.1). 

For distributed functions, the function failure analysis (data sheet B) of the HIED is preceded by two 
steps in Data Sheet A: 

- 1st step: define HIED functions from input functions 
- 2nd step: define functional redundancies of HIED 

 

Step 1: HIED functions 

This Step 1 consists in: 

- Retrieving and copying all the input functions analyzed in the various Systems and Powerplant 
analysis reports, with: 

 MSI number 
 Functions and Failure causes exactly as they appear on the Data Sheets B of 

the Systems and Powerplant analysis reports 
 FEC of the functional failure 

- Completing this table with a HIED Function column, numbering and characterizing each HIED 
function in front of each input function. 

 
Systems and Powerplant analysis – HIED functions, Step 1 

MSI Nr F NR Normal characteristic action 
of the item

FC NR Why the functional failure 
occurs

FEC F NR Normal characteristic action 
of the HIED

FUNCTION FAILURE CAUSE HIED FUNCTION








