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1.0 SUMMARY

lhis is the second monthly progress report submitted under

Contract N00024-78-C-7l29 for the development, test and delivery to

the U.S. Navy, Naval Sea Systems Command , of two (2) Engineering

Development Models (EDM) of a Shipboard Data Multiplexing System

(SDMS).~ Activity during this reporting period is reflected in the

I “prograrn overview chart of Figure 1 with in process or completed

efforts indicated by darkened triangles .

~Technical progress on the program during this report period was

slowed , somewhat, due to the following EDM related i tems:

a) Priority placed on getting the ADM system at NOSC up to

par for their design baseline tests.

b) Unscheduled task requests from NAVSEC (data terminal turn-

around , coninon MPUs, etc.).

c) Rescheduling due to FY78 funding constraints. ~- (

While the above described task assignments are conflicting with

some of our internal plans and schedules , they do not at this time

represent any changes to the major program objectives (i.e., CDR ,

hardware ship, etc.).

During the regularly scheduled program review , held on 24 and 25

May, we were able to reach an accord with the Navy on a technical

baseline for the EDM program . This , of course, i s a necessary

prelude to contract definitization.

Other continuing efforts during this report period include:

[~~~~~~~~ • • _ _ _ _ _ _
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a) Basic Hardware Definition

b) Basic Hardware Design

c) Software Definition and Design

d) Prepartio~ of Detail Schedules for all EDM Program

Act lvi ties

e) D3 Preparation

f) Establishment of Firm Technical Baseline

As indicated in item d) above , preparation of detail schedules

is in process and will be included in subsequent reports as they become

available.

Also , it is to be noted that in addition to the technical

progress , which is CDRL Sequence No. AO2V , this report covers the

progress and/or status of the following EDM activities :

a) Reliability Status (AOO5)

b) Maintainability Status (AO12)

c) LOR Status (AO2H)

d) Technical Manual Status (AOOF)
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‘.
2.0 TECHN ICAL PROGRESS

2.1 General

Per mutual agreement of the Navy and Rockwel l ’s Program Office,

top priori ty was assigned to resolving technical problems on the design

baseline system at NOSC, San Diego . The motivation behind this request

is to minimize carry over problems from ADM and SA-SDMS equipment into

the EDM design . This effort included the following tasks:

1. Correct all problems on the system as installed .

2. Integrate the AM Loader and Cable Loader into the system

and verify proper operation.

3. Reconfigure the ADM system (by adding sink/source PROMS)

to test system load characteri stics per an NOSC test plan.

The first task was initiated in Apri l and , in combination with

task 2, was successfully completed during this reporting period . In

addition , the MU operational integrity was verified . The detected

error rate was observed to be within the acceptabl e range.

After reconfiguration (task 3), a significant and unacceptably

high detected error rate was observed . This condition is still being

investigated .

2.2 Prime Mission Equ i pment

2.2.1 Traffic Controller çTC)

The technical proposal depicts a IC configuration that is

externally controllabl e via the test connector. Investigation 
into3
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2.2.~ (Continued)

the requirements for mechanizing this feature indicated that 16

additional wires would have to be added to the TC wire harness. The

addition of these connections exceeds the pin availability on the test

connector. Since this capability is not a speci fication requirement ,

and is considered by Rockwell to be in the “desired ” category, the added

cost for its implementation is considered not warranted . Hence, we

plan to discuss the possibilit y of not i ncorporating this feature at

the next program review meeting. The TC operational configuration

will be established by a pre wire strap installed on the TC log ic

module.

Preliminary design of the IC logic module has been started . The

TC/Cable Loader interface is being mechanized to eliminate the need

for a special adapter which interfaced with the logic module test point

connector. This will be accomplished by incorporating two buffer ICs

and four resistors on the TC logic module and using the originally

specified test connector.

2.2.2 Area Multiplexer (AN)

Preliminary logic design of the cable controller module has been

compl eted and the parts are now being ordered for breadboard fabrication .

Preliminary concepts have been developed for mechanizing the AM

configuration monitor and RM Address (RMID) compare functions.

4 
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2.2.3 Remote Multiplexer (RM)

1. The RM functional requirements to meet the unique “smart

users ” requirements and Remote PROM Control were discussed

and agreed to during the 5/10/78 program review at Autonetics.

2. Customer coments on the EDM technical proposal were revised ,

discussed and are being i ncorporated in D3.

3. Changes to the EDM spec (pp. 16, 17, l7A , 18, l8A and 18B,

dated 5/18/78) were received and are being reviewed by

Autonetics Engineering for consistency with prior technical

agreements and for potential cost impact.

4. The RM Controller Unit (CU) design is presently being

reviewed to expand its memory size from 4K to 6 or 8K.

Anticipate this decision to be made during the next report

period .

5. Preliminary concepts for implementing an intra-RM data

transfer capability were developed and presented to the

Navy . Refinement of these concepts and customer coordination

continues .

2.2.4 Input/Output Unit (IOU)

Preliminary design of the IOM logic for the IOM/TIB interface

indicates that a single file design is preferred over the dual file

design. The same functional TIB interface is provided with simpl er

overall logic (less complex and less hardware required). The first cut

detail design of the dual redundant IOM EMR logic is complete.

5
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2.2.5 Mai ntenance Unit (MU) and Peripherals

Nothing to report.

2.2.6 System

2.2.6.1 RE Transceivers

The FM detector zero-crossing test described in last month ’s

report was incorporated in the RE Transceiver test procedure. An

additional test to measure the “xen ” (enable transmit) turnoff delay

has also been added to the procedure . Four ADM modules have been

successfully tested to the new requ i rements.

Continuing operation of the ADM hardware at NOSC has demon-

strated significant improvement in system operation with the

implementation of the RF Transceiver and RE Cable fixes.

The EDM Local Oscillator (L.O.) driver stage was redesigned to

provide a more consistant RF drive l evel over the operating bandwidth .

An interactive computer program was written to facilitate tolerance

analysis of the network. A breadboard unit was built to verify the

computed response; with acceptable results. This driver stage is

being i ncorporated into the EDM Transceiver breadboard for interface

tests.

Work is underway to generate the RF power budget as requested

by NOSC. Initial emphasis wil l be placed on obtaining a statistical

model of the FM detection process to assess the false alarm character-

istics.

6
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2.2.6.2 Cables and Miscellaneous Bus Hardwar~
Nothing to report.

2.2.6.3 Battery Pack Asse~~ly

Nothing to report.

2.2.6.4 Power Supplies

Nothing to report.

2.2.6.5 Mechanical and Enviro nmenta l Considerations

A study of airborne/structureborne noise , as applicabl e to our

EDM packaging requirements and design solutions , continues with two

primary outputs during this report period as follows :

1. An internal report was prepared which summarizes the alrborne/

structureborne noise requirements for the SDMS-EDM throughout

its evolution (this includes data taken at NOSC on the

SA-SDMS-RM).

2. A preliminary specification was generated for the EDM fan.

RFQ ’s were sent out to potential suppliers and we are awaiting

their response.

A thermal analysis was completed and will be summari zed in a

report scheduled for completion early next month.

Design layout of the RM and th~ 16-module IOU continues with

developmental analysis supporting the design effort.

An analysis Is currently underway to determine IOU cooling

requirements for an ambient temperature of 65°C. Feasibility of

meeting this ambient condition without drastic changes to the planned

configuration will be included in the analysis.
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2.2.7 Input/Output Modules

New requirements for eleven IOMs were described in last month ’s

report. The remaining eight 1GM requirements were reviewed during this

period for feasibility , cost and potential probleni areas. No signifi-

cant problems were identified . A summary of old and new requirements

for the aforementioned eight lOMs is provided in Table 1.

The high input impedance requirement for the DC Analog input

module , which was discussed in last month ’s progress report, was found

to be based on a yet undefi ned , but potentially existent applicat ion.

The problem of impl ementing this ti ght tolerance requirement is pri-

marily cost (i .e ., the technical risks do not appear to be excessive).

With this in mind , Rockwell plans to proceed with the impl ementation

of this requirement. Should the need for this input impedance value

fail to materialize , the change to a more practical value could be

easily implemented .

2.2.8 Design-to-Cost (DTC)

A contractural baseline is being established in preparation

for generation of the DTC Plan , CDRL Seq. #A034. Other related issues

such as production WBS, establishment of DIC targets and requirements

of CDRL AO35 (DTC Report) are being examined to determine their

influence on the DTC Plan.

The computer program used to support DTC efforts on the SA-SDMS

program is being reviewed for applicabilit y to CORL A035 requirements.

Activity expected during the next status reporting period will

include the drafting of the DTC Plan .

8
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2.3 Test Equipment

2.3.1 Peculiar Support Eq~uipinent

Nothing to report.

2.3.2 Factory Test Equipment

Nothing to report.

2.4 Software Development

2.4.1 Simulation Pro g ram

Two key simulation engineers (Bob Doyle and Milt Allione) attended

a five day course, “Simulation , Model Building and SIMSCRIPT 11.5” ,

presented by CAd , the firm which maintains and markets the SIMSCRIPT

11.5 computer. Additional effort during this period has been primarily

to become familiar with the SIMSCRIPT language . Acquisition of the

SIMSCRIPT computer from CACI and implementation within our computational

environment is scheduled for early June.

2.4.2 Operational Programs and Firmware

Work continues on generating the MU PPS. The first partial rough

draft is nearing completion and will be incorporated in D3 in June.

A definition of RM firmware anticipated memory requirements, IOM

related functional requirements and desired CPU characteristics are in

work.

3.0 RELIABILITY

3.1 Genera l

Reliability/safety activities for the period 30 Apri l 1978 through

27 May 1978 are suniTlarized below. Primary efforts during this reporting

period were associated with parts control plan preparation, updating the

MTBF prediction for the TC to support a tradeoff decision , and preparation

of reliabilit y design criteri a (guidelines).

13



r VV V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C78- 500. 2/301

3.2 Reliability Management Sumary

An overview of SDMS reliability/safety task milestones showing work

in progress is presented in Figure 2. Specific tasks conducted during

this initial reporting period and activities planned for the next reporting

period are indicated below.

3.2.1. Reliability/Safety Management

Preparation of SDMS reliability design criteria (guidel i nes) is

in progress. The design criteria will be issued to responsible design

personnel . The criteria contain information related to EDM reliability

requirements, parts selection and approval procedures, derating policy ,

stress and thermal analysis requirements, design review checklist and

electrostatic discharge protection measures. The guidelines will be

issued to designers by 20 June 1978.

Submittal of the reliability and safety program plans have been

rescheduled due to FY78 funding limitations . Final drafts of the

Reliability Program Plan (DSN AOON) and System Safety Program Plan

(DSN AO3Q) will be submitted in mid-September.

3.2.2 Reliability/Safety Analysis

Computer reliability files for the latest RF transceiver (XCVR)

design are currently being compiled and edited. Initial reliability

predict ion activity will consist of generating two computerized MIL-

HDBK-2178 predictions for the TC RF XCVR to evaluate the effect on the

IC MTBF of operating with and without a cooling fan. Results of these

initial predictions will be compl eted during the first week in June and

will be used to support a IC cooling design tradeoff (fan vs. dissipators )

decision . Results of this study and tradeoff reconiiiendations are 4

14
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3.2.2 (Continued)

scheduled to be discussed with the Navy at our next regularly scheduled

program review .

3.2.3 Parts Reliability

The SDMS EDM Parts Control Program Plan (DSN AO2Q) was completed

and submitted during this report period . The plan describes policies

and procedures for EDM parts selection , control and approval .

3.2.4 Data Items

DSN AO2Q - SDMS EDM Parts Control Program Plan , dated 15 May 1 978

was submitted on schedule.

3.3 ~ Schedule Problem Narrative

A revised scheduling of ~ task milestones and CDRLs have been made

to reflect rescoping of the FY 1978-9 reliability effort. Revised task

milestones are shown in Fi gure 2.

3.4 Rel iability Trend Suninary

Nothing to report.

4.0 INTEGRATED LOGISTICS SUPPORT

4.1 General

Completion of sections 1 through 4 of the ILS plan was accomplished

during this report period . Effort continues on the remaining sections

of the plan. Anticipate the completed plan , revised to include Navy

coments, will be completed as scheduled in November.

4.2 Maintainability ()~ Status

Current maintainability activities being performed include the

following :

I

L 
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4.2 (ContInued)

1. Development of M guidelines .

2. Preparation of the prelimi nary ~ program plan.

3. Incorporation of M features into the TC-power supply sub-

contractor specifications.

4. Study of PROM identification .

5. Development of an approach to BITE evaluation.

The R guidelines and a rough draft program plan are scheduled for

V the end of June.

V 4.2.1 ~ Problem Sumary

Nothing to report.

4 . 2 . 2  GFE g Problems

Nothing to report.

4.2.3 R Trend Suma~y~
Nothing to report .

4.3 Level of Repai r (LOR)

Activity on this task is being deferred until FY79 due to funding

constraints.

4.4 LI fe Cycle Cost (LCC)

Activity on this task is being deferred unti l FY79 due to funding

constraints.

4.5 Training

Activity on this task is being deferred until FY79 due to funding

constraints.

4.6 Technica l Manuals

Activity on this task is being deferred until FY79 due to funding

constraints.
16
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5.0 TECHNICAL STUDIES AND ANALYSES

The following is a listing of studies and analyses accomplished

during this reporting period:

RM control l er requirements and design concepts.

Development of a comon IOM logic design for the IOM/TIB

interface (in progress).

IC temperature evaluation with and without fan (reliability

tradeoff).

6.0 MEETINGS

The following SDMS-EDM related meetings were held at the Rockwel l

Anaheim facility .

1. SDMS-EDM Program Review 10 May 1978

2. SDMS-EDM Program Review 24 and 25 May 1978

7.0 PENDING , UNRESOLVED PROBLEMS

7.1 Engineering

No new problems were identified during this reporting period .

Effort toward resolving the problems indicated in the last report

continues , namely:

A. IC Cooling

B. Excessi ve A i rborne Noi se

C. CPU Size Limit of 4K

7.2 Logistics

Nothing to report.

17
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7.3 Operations

Nothing to report.

7.4 .Dther

Nothing to report.

8.0 DOCUMENTS TRANSMITTED

The following SDMS-EDM related documents were transmitted to the

Uavy during this report period .

a) Minutes of Program Review Mtg. of 10 May (C78- 380.5/301) (A030)

b) Minutes of Program Review Mtg of 24 & 25 May (C78-380.6/301)(A030)

c) Cost Performance Report for May 1978 (C78-461.2/301 ) (A03l )

d) EDM Management Proposal (Vol. I) - Fina l (177-894/301 )

e) EDM Technical Proposal (Vol II) - Fina l 177-894/301)

f) EDM Cost Proposal (Vol III) - Final (177-894/301 )

I) Interim Technical Report for April (C78-500.1/301 ) (A02V )

h) Part Control Program Plan (C78-577/301 ) (AO2Q)

9.0 DOCUMENTS RECEIVED

None.
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