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*4.
For each CSCI

10.2 Replace with the following:

10.2
Content and Format Instructions.  The format shall be supplied by the contractor but shall include the following sections:

10.2.1
Scope.  This section shall introduce the document and summarize the purpose and contents of the document.

10.2.2
Applicable Documents.  This section shall contain references to any documents that apply to the design or use of the timing and sizing data.

10.2.3
Sizing and Timing Data.  This section shall include sizing and timing data as described in 10.4 and 10.5 below.

10.3
Delete second sentence.

Add the following paragraphs 10.4 and 10.5

10.4 Software sizing and timing data reporting.  This DID is used to obtain both estimated and actual computer program memory sizing requirements and computer program timing requirements.  The timing and sizing data shall describe in detail the Computer Software Configuration Item (CSCI) timing data, memory utilization data and interface data.  However, this DID shall not unnecessarily duplicate descriptive material presented in other documents.  A software sizing and timing report shall be prepared for each CSCI.  All firmware shall be treated as software for this report.  If several CSCIs jointly share the computing or storage resources, a single report may be used to report the combined usage.

The sizing and timing report shall address the following areas:

10.4.1 Software size reporting.  The software sizing analysis shall show the degree to which all storage reserve requirements are being met.

10.4.1.1
Reporting component breakdown.

-
The basic reporting unit shall be the Computer Software Unit (CSU).


-
The CSUs shall be grouped and summed to reflect their functional task assignments, up to the Computer Software Component (CSC) level.

-
CSC totals shall be summed to reflect the whole CSCI.

-
If several CSCIs simultaneously share any available storage unit, the total aggregated occupancy per storage unit shall be reported.

-
Storage utilization shall be totaled for each separately addressed medium (e.g., RAM, PROM, EEPROM, DISK, etc.).  The expected utilization shall be compared with the total storage provided and with the amount available for use (i.e., the total minus the specified reserve).

10.4.1.2
Information to be reported.


A.
For each reporting unit, the following shall be reported:

-
As long as actual data is not available provide estimated data.

-
Quantity of source statements, including data definers, but not including comments.

-
Language used.

-
Quantity of executable machine statements.

-
Storage type(s) needed (e.g., RAM, ROM).

-
Program storage and local data storage needs (in bytes) per storage medium or individually addressable unit.

-
Date the reporting unit was last re-estimated (or re-counted if actual).

-
Change since last report.  For quantitative data (e.g., quantity of source statements) the amount of change shall be reported and explained.  For qualitative data (e.g., storage type), the change will be reported and explained.

-
If units have been added, deleted or rearranged since the previous report, the changes shall be fully explained and their impact on the overall sizing shall be explained.

B.
For major data base records, files, arrays, tables, buffers, etc.  The following shall be reported:

-
Name and maximum dimensions of the storage component.

-
Storage needs for each entry (in bytes).

-
Quantity of entries.

-
Total storage needs (in bytes) per medium/storage unit.

C.
For each CSCI, the following shall be reported:

-
Total storage needs for each storage medium (in bytes).

-
Change since last report.

-
Date of last review.

D.
For any data storage other than that contained in A or B above, reporting shall be the same as in C above.

E.
For each CSCI or reporting unit, the total utilization per medium/storage unit shall be reported.

F.
If the total realization of any medium exceeds the manual limits (see para 10.5.C), this shall be flagged and explained, and the approach planned to increase memory capacity or limit future growth shall be described.

10.4.2
Timing and Data Reporting.  The time loading analysis shall show if there is sufficient computing time to complete required software functions, and whether all timing reserve requirements can be met.

10.4.2.1
Reporting Component Breakdown.  Each timing analysis shall present execution timing data for each reporting unit.  As a minimum, the reporting units shall consist of the following:

A.
Each task called by the executive task manager (or operating system).



B.
Each interrupt initiated task.

C.
Each major functional component of the executive (or operating system).

D.
Each subtask called by a task manager if the subtask performs a well-defined function.  (It is not necessary to report the execution time for each CSU).

10.4.2.2
Information to be reported:

A. There shall be a time loading analysis for each different time period in which at least one function must be completed (thereafter called “critical time period”).

B.
The analysis shall be based on one or more scenarios.  The basis content for these scenarios shall conform to the mission load test requirements specified in the MIDS LV Terminal System Segment Specification.

C.
Execution time data for each reporting unit shall include:


-
Maximum execution time.


-
Minimum execution time.


-
Average execution time.


-
Standard deviation of execution time.

-
Method of obtaining execution timing data (i.e., estimate, code count, unit test, etc.)

D.
The data for each reporting unit shall be estimated until actual (measured) values are available.  Provisions for measuring execution time of reporting units shall be presented at CDR and described in the report.

E.
Indicate whether each reporting unit, or collection of reporting units, is event-driven or unconditionally executed.

F.
A mission load timing analysis based on the mission load specified in the MIDS LV Terminal SSS shall be generated to show:

-
The execution time for all functions and shall include the effects of buffer sizes, maximum queue lengths, and required responses to internal and external stimuli such as operational inputs, network protocols, sensor inputs, etc.

-
An assessment above shall be based on estimated data during earlier reports but shall provide actual measured data after the programs become operable.  Measurements of timing reserve shall be made by the activation of (adjustable) “dummy” routines that use processor time and/or priority groupings, as applicable.  Alternative measurement techniques may be used, if approved by the government.

G.
Whenever the measurements (or estimates) indicate that the time loading exceeds the marginal limits (see para 10.5.c) this shall be flagged and explained.  The approach planned to alleviate this time loading problem and limit future growth shall be described.

H.
Each analysis shall include an appendix that contains a description of the process flow.  After the initial report, this description shall be included only when there is a change to the process flow.  The final report shall contain this appendix.

I.
When timing data is obtained from information derived from the execution of source code on an emulation system, the emulation system shall be configured such that object code execution times are as close as possible to actual target microprocessor execution times.  To achieve this goal, the contractor shall consider such emulation attributes as the selection of program memory and microprocessor clock speed, the elimination of microprocessor wait states and the collection of timing data without overhead penalty.  Describe the emulation system configuration chosen to accomplish this goal.


10.5
Requirements on successive reports.  The reporting and approval requirements shall reflect the changes in the project maturity, as defined below:

A. The earliest phased reports (i.e., those at PDR and earlier) need not provide a breakdown to the unit level.

B.
After CDR, responses to government comments shall appear in the next subsequent report.

C.
Whenever the utilization of any storage medium or time loading exceeds marginal limits, special attention (per para 10.4.1.2.F and 10.4.2.2.G above) is required.  The marginal limits are defined as a percentage of the SS specified total usage permitted.  The marginal percentile shall reflect the maturity of the project, as follows:

3 MAC
PDR
CDR
FQTstart
FQTend
FCA

 75%
80%
85%
  90%
 95%
100%

D. If the storage or time utilization changes are attributed to any approved ECPs, the specific impacts positive and/or negative for each ECP shall be reported as “Deltas to all above reporting data”.  If the ECP has also approved the expanded use of available storage (or time), or has provided additional storage (or processing capability), the report shall explain and account for these changes in a way that preserve the continuity of the data reported.

E.
Each report shall provide an annotated history of the timing and sizing data (including a graphical representation) as developed up to the current report time.  This data (and plot) shall show the history of sizing changes for each CSCI.  The utilization of such storage medium, as well as both the specified and marginal limits, shall also be included.  For each critical time period, along with the specified and marginal limits, shall also be presented.  Annotation shall be used to explain the data (e.g., the effects of ECPs, redesigns, etc.).

F.
Each issue of the report shall indicate, by line, all changes that have occurred since the previous report was issued.
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