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1 SCOPE

1.1 Identification

This Software Design Document describes the structure of the Generic Avionics Data Bus Tool

Kit (GADBTK), which is part of the Ada Technology Insertion Program's (ATIP) Ada binding

project. The Computer Software Configuration Item (CSCI) described in this design document is

a collection of related routines that will be combined to form a bus monitor application. The

primary goal of the project is to produce reusable data bus software components.

1.2 System Overview

The Air Combat Environment Test and Evaluation Facility's (ACETEF) Maned Flight

Simulator (MFS) laboratory is a man in the loop high fidelity flight simulator that was designed to

provide avionics system stimulation to actual aircraft hardware components while pilots are flying

simulated combat scenarios. Other ACETEF laboratories provide radio frequency (RF)

simulation/stimulation and environment simulation. The output of the simulations at the various

component laboratories can be combined to provide system stimulus to an actual aircraft which is

suspended in an RF shielded anechoic chamber. Alternately individual subsystem can be

stimulated and tested in a laboratory setting. The ACETEF is used to test the electronic systems of

an aviation platform in a completely secure ground test facility at substantial cost savings over

conventional flight testing. The Generic Avionics Data Bus Tool Kit (GADBIK) CSCI will be

used in the ACETEF to provide simulation software interface to the actual system data buses under

test. It will also supply monitor and diagnostic tools to aid in evaluating the test equipment.

Additional requirements for a robust Ada - 1553 binding were added because funding for this

project was underwritten by the Ada Technology Insertion Program (ATIP) which is sponsored by

the Ada Joint Program Office (AJPO) to promote Ada reuse in the DOD community.

1.3 Document Overview

This document will detail the preliminary and detailed design of each Computer Software

Component (CSC) / Computer Software Unit (CSU) that comprise the Generic Avionics Data Bus

Tool Kit. The preliminary design will focus on the object relationships that exist within the

system. The documentation of these relationships will include pictorial information as well as text

to support the design. The primary drawing convention used in the entity relationship diagrams is

the Bohr method. The detailed design will specify the entire system in Ada& The document is

intended to capture the rational of the design structure of the code. This document will also

provide requirements traceability to show how each part of this design meets specific requirements

analysis criteria.



2 REFERENCED DOCUMENTS

2.1 Government Documents

The fol~owing documents of the exact issue shown form a part of this specification to the extent

specified herein. In the event of conflict between the documents referenced herein and the contents

of this specification, the contents of this specification shall be considered a superseding

requirement.

STANDARDS:

Military

MIL-STD-1 553B, 8 September 1986 Digital Time Division Command/Response Multiplex

Data Bus

MIL-STD-1815A, 22 January 1983 Ada Programming Language

DOD-STD-2167A, 29 February 1988 Defense System Software Development

2.2 Non-Government Documents

The following documents of the exact issue shown form a part of this specification to the extent

specified herein. In the event of conflict between the documents referenced herein and the contents

of this specification, the contents of this specification shall be considered a superseding

requirement.

STANDARDS:

AA-EF88A-TE, February 1985 VAX Ada Programmer's Run-Time Reference Manual

F-6/89-10M, 1988 MIL-STD-1553 Designer's Guide, DDC ILC Data

Device Corporation

ISBN 0-442-23805-3, 1989 Ada Quality and Style, The Software Productivity

Consortium

MFS Users Manual, Volume 3 Software Style Guide and Configuration Management.
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3 PRELIMINARY DESIGN

3.1 CSCI Overview

The purpose of the Generic Avionics Data Bus Tool Kit CSCI is to provide the necessary

interface building blocks for applications written in the Ada programming language to transfer data

on the MIL-STD-1553 multiplex data bus. The abstraction is to provide sufficient hardware

independence that only the hidden low level hardware interface specific procedures need be

modified to allow operation on different hardware platforms. The tool kit will provide all data

structures and operators needed to interface with a standard 1553 implementation. In addition to

bus primitives a sc; of reusable units will be developed to facilitate building 1553 applications.

These units will be used to build an engineering monitor/emulator application. The bus monitor

application is the actual system that the design is focused on. Throughout this design the bus

intenrace is treated as a part of the monitor application however a separate context diagram is shown

for the interface to emphasize the inde-endent nature of that component.

SStatus

Bus Data-Selection us
Application . .ra .Da, ,•' "Transm ft-Data Int , e rface -- R aw..&n Data-00 Data

RedDaa RawBusData- Dt
\ \ " -" .rite Data-,~ Raw_\BusData-

\ % " " %S tart -E u . .'"" "J~

"�Configrationkirfo
Wt interface

Bus Configuration

Figure 1 1553 Bus Interface System Boundaries

INTERFACE DEFINITIONS

ConfigurationjInfo =

BNF: DefaultBusNumber + Interface_Number + InterfaceAddress + Machine-Type

Data_Received =

BNF: (Bus-Word)

3



DataSelection

BNF: RTNum + (SA-Num) + CranRec) + (Bus-NLmn) + (Watch-Mask)

RawBusData =
BNF: (Bus_.Word)

Transmit_Data, =

BNTF: (Bus-Word)

Status =
BNF: [Nor-mal + BusError + User_-Error + Config-Errorl



User User Data

B us Data

1553_Buss-onto

Raw-BusData
, RJawBus-Dala

Figure 2 Bus Monitor Application System Boundaries

INTERFACE DEFINITIONS
BusData =

BNF: [RTStatus I BusMessage]

CapturedData =

BNF: (BusWord)

UserData =

BNF: [RT_Num I SANum I TranRec I BusNum I BusMessage I Out_File I

UpdateRate I OutputMode I WatchMask]

Command =

BNF: (Character)

Comments: Command input from user is an unformatted string that must match one of the

valid commands.

Data Type: String

Data Representation: alphajnumeric

Data Size: 80 bytes

5



3.1.1 CSCI Architecture

Valid Command Table

Commandmane
User-DmataVlddomn

Figure 3 CSC e o-CCItrfc eainhp
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3.!.'.1 Bus Interface to Monitor Exec

TransmitData =
BNF: (Bus-Word)

BusWord =

Data Type: UnsignedWord

Data Representation: numeric

Data Size: 2 bytes

Data Range: (0, 65536)

Bits: 16

Status =

BNF: [Normal + BusError + UserError + ConfigError]

DataReceived =

BNF: {Bus-Word)

Bus_Word =

Data Type: UnsignedWord
Data Representation: numeric

Data Size: 2 bytes

Data Range: (0, 65536)

Bits: 16

3.1.1.2 BusInterface to Activity-Monitor

DataReceived =
BNF: {Bus-Word)

BusWord =

Data Type: UnsignedWord

Data Representation: numeric

Data Size: 2 bytes

Data Range: (0, 65536)

Bits: 16

3.1.1.3 Monitor Exec to Activity-Monitor

CurrenLMode =

BNF: [Hex + Decimal + Octal + Binary + Formatted + Activity + PreferredData + Idle
+ Logging]

Data Type: ModeType

7



3.1.1.4 Monitor Exec to InputParser

Command_Que =
BNF: (CurrentCommand)

CurrentCommand =
BNF: [SelectRT + SelectSA + SelectTR + SelectBus + SetDisplayMode

+ SetLogMode + Start-Logging]

Data Type: CommandType

Data Representation: Enumeration

NextCommand =

BNF: CurrentCommand

Current_Command =

BNF: [Select_RT + Select_SA + SelectTR + SelectBus + SetDisplayMode
+ Set-LogMode + Start-Logging]

Data Type: CommandType

Data Representation: Enumeration

Valid_Data =

BNF: [ Integer I String I Enumeration]

Status =

BNF: [Normal + BusError + User_Error + ConfigError]

3.1.1.5 Monitor Exec to OutputFormatter

UpdateRate =

BNF: Seconds

Comments: This message to the output formatter expresses how often to refresh the

screen.

Data Type: Integer

Data Representation: numeric
Data Range: (0, 60)

Default Value: 3

Units of Measure: Seconds

Accuracy: 1

Message-Data =

BNF: MessageDMBlock + MessageContent

MessageiD_Block =

BNF: Message-Type + (WindowId)

Message-Content =

8



BNF: I (Character) I (Bus-Word) ]

Comments: This field contains the text of the message to be displayed

Data Type: String

Data Representation: alphanumeric

Message-Type =

BNF: [Info + Error + BusData + Prompt]

Data Type: OutputLMessageType

Data Representation: enumeration

Window_Id =

Data Type: Integer

Data Representation: numeric

Data Size: I byte

Data Range: (1, 4)

Default Value: I

CurrentMode =
BNF: [Hex + Decimal + Octal + Binary + Formatted + Activity + PreferredData + Idle

+ Logging]

Data Type: ModeType

3.1.1.6 Output Formatter to Input Parser

Screen_Id =

Column + Line

Line =

Data Type: Integer

Data Representation: numeric

Data Range: (1, 24)

Default Value: 1

Column =

Data Type: Integer

Data Representation: numeric

Data Range: (1, 80)

Default Value: 1

3.1.1.7 OutputFormatter to ActivityMonitor

BusActivity =

BNF: (RTStatus)

9



RTStatus=

BNF: [Active + Inactive + Unknown + NoResponse]

Comments: Most recently observed status of a given RT
Data Type: AnRTStatus

Data Representation: enumeration

10



3.1.2 System States and Mlodes

InpuL..DetectedOL

GetUserInputTrial-omn

Input...erminated Initialize Corriplete Wait-For________

ACCEPTUJSER -WaltFor-np4A Wf-ojWOTU-O

-INPUT -~SetMode Initiaflze IIILZN JE

Inflalize Bus

Mode_Read Read-ComplIete

ReceiveWrtte Mess ag

Wrte"ite..Cmit

Inpuutetecte eGe&

GetUserInpute-j~f;et

FiTeraontrAplcainSttmTastinDiga

11nmtCorpt



STATE EVENT ACTIOIN NEXT STATE
ACCEPTUSERINPLIT InpulTerminsiotd WaitFotjlriput ILE

ModeWrite Transmit WRITING,

ModeReadRaeREDN

Set Mode-Initialize Initialize-Bus INITIALIZINIG

ILE iriputLDeiected Get.Useirput ACCEPTLIEERIENtT

?'INLALIZING InitializeComplele Wait For h~lrt i

WUTPUTJO... TetminateCommand WaitForjrvut ILE

Write..Compivte Receive READING

WriteComplete Transmit WRITING

READIN~G Read-complete Write-Mesaa OUTPIJT-7O

IriputLDetected Get jUswrkiput ACCEPTýJERIIPUT

WRITING Transmit Compete Wrnte.Meaae ourUTPI -O

Input-Detected GetUs~lntyit ACCEPT..USEFLIP$JIT

Table 1 Monitor Application State Transition Table

csc ate IDLE ACCEPTr INITIALIZING READUNG WRITING OUTwtJ

Input...Parser

Outputjormater

ActivityMonitor 
>

Bus-interface >

iMonitor Ex .ecutive _ý ___> -

Table 2 Monitor Application State / CSC Table

For inforimation on data flow between the CSCs while opertion in the given states see figure
3.

3.1.3 Memory and Processing Time Allocation

12



Not Applicable.
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3.2 CSCI Design Description
The following diagramis detail the preliminary design of the CSCs identified in figure 3.

3.2.1 InputParser

User Data

COM"aot sttu Screen ID

Get-

Input Command

ValidCommand Command Dt

Data Format Table

Figure 5 Input-Parser Data Flow Diagram

Request Screen %%Requ~estScreen

- GGotData

Get_ %

Command

ResumneComnmand EntrZ Gset_
.1 Data

.3

Compare_ Format_
Command Data

S

.4
.2
& Data-Format Table

Figure 6 lnput-Parser Control Flow Diagram
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The input parser CSC meets the requirements identified as the user command interface in the
SRS for the Generic Avionics Data Bus Tool Kit. These requirements are identified specifically in
figure #2 and paragraph 3.8.1.
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3.2.2 Output Formatter

DeviePaameerTble Output-Format Table /

U Date vicRa e P rmee-alBuDat

Scren La ou Sats- esag

Figure 7Device-Paramtters Daa Fow Daram

.16



Output_FormatTable
DeviceParameter Table

ScreenRequest.

AsText
ScaleDat

C20 
a

DataScaling_Table

Update Output_
_Clock Update_ScreenMode

.5
Figure 8 OutputLFormatter Control Flow Diagram

The Output Formatter meets the requirements for the user output interface identified in figure
#2 and paragraphs 3.2.2.2 and 3.8.4 of the SRS for the Generic Avionics Data Bus Tool KiL

17



3.2.3 Activity-Monitor

CurrentMode Interval.Timer

MaTimer

-1u .2

BusSelection

-Data_ BusActivity-~-4P

Data Received7
Figure 9 ActivityMonitor Data Flow Diagram

Mode_ Timer
Manager2

Timer_lnterupt

Bus
-Data

Manager
.3 FedDt

Figure 10 ActivityMonitor Control
Flow Diagram

The Activity Monitor will partially fulfil the requirements of paragraph 3.2.2.2 of the SRS for

the Generic Avionics Data Bus Tool Kit.
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3.2.4 Bus Interface

Statis

DataRecReceiver

RawBus-Data

Receive-Buffer-Address Raw Bus Data
ConfigurationInfo

Initialize Transmit Dt

Hardware Trans mitBufferAddress Transmiter

S-Status

Startup- actor u

Figure 11 BusInterface Data Flow Diagram
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Read Data

Bus_

Receiver

.4
I
I

I

WriteData

I

Initialize
-Bus Bus_

-Hardware Transmiter

.13
Init Interlace

Sto p _ E m uI n i t i a t e-
Dsbe _Corn_ -. tr_Corn- Firmware -tr-M

Firmware

.5 .2

Figure 12 Businterface Control Flow Diagram

The Bus Interface fulfills the requirements identified in 3.2.1 and the associated subparagraphs
of the SRS for the Generic Avionics Data Bus Tool Kit.
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3.2.5 Monitor Executive

S~Prompt

Valid-Data -.

Nx-omn Interpreter M.ssage-Data

-- NextCommand-'

- , updte_Rae lo.
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Figure 13 MonitorExecutive Data Flow Diagram
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Interpreter
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Command-History
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Figure 14 MonitorExecutive Control Flow Diagram

The Monitor Executive meets the requirements derived from paragraph 3.2.2 of the SRS for

the Generic Avionics Data Bus Tool KiL The Monitor Executive is not a direct requirement of the

referenced document. Its requirement was derived from the need to coordinate the transfer of data

and control information between the other CSC units.
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4 DETAILED DESIGN
The following paragraphs present the detailed design of the CSCI identified as the Generic

Aviýonics Data3 Bus Tool Kit. The formiat followved will be to present the Ada entity diagramrs for
each CSC then any Ada entity diagrams necessary for each CSU finally the Ada specification for
the unit and a textual description will be presented. For mrore Ada structure charts see appendix B.

4.1 DD CSC Input Parser
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package IPUSERCOMMAND_ NTERFACE is

type AVALIDCOMMAND is I SELECT_RT, SELECTSA, SELECTTRANS, SFLECT_RCV,

SELECTBUS, MODEHEX, MODEDEC:?MAL0

MODEBINARY, MODEOCTAL, MODE_FORMATTED,

MODEACTIVITY, MODESTATUS, MODE_PREFERREDDATA,

MODE LOGGING, MODERAWDATA, START_LOGGING, STOPLOGG:NG,

SETLOGNAME, SET SNAPLEN, CANCEL_SELECTION,

RESETDISP, EXECUTE, QUIT, NONE);

subtype ACOMMANDDATA is string (1..80);

type AVALIDCOMMANDRECORD is

record

Command :A_VALIDCOMMAND;

Command-Data :ACOMMANDDATA;

Data_Lenght :INTEGER;

end record;

procedure StartInput;

procedure Get_Next_Command (COMMAND: out AVALIDCOMMANDRECORD);

procedure Shutdown_Input;

end IP USERCOMMANDINTERFACE;

4.1.1 IPUserCommandInterface.Start-Input

This control interface socket is used to start the input parser processor. All local data to the
package body is initialized and asyncronous input is enabled.

4.1.1.1 Start-Input Design Specification Constraints.

The input parser depends on the output formatter so if the output formatter is not running when
this call is made then input processing will block until the output formatter is started.

4.1.1.2 Start-Input Design
a. Inputs: n.a.
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b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task Parser entry StartParser: declared in local package body.

4.1.2 IPUserCommandInterface.ShutdownInput

This procedure will allow the task Parser to end in an orderly manner.

4.1.2.1 ShutdownInput Design Specification Constraints.

n.a.

4.1.2.2 ShutdownInput Design
a. Inputs: n.a.

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: TASKINGERROR: If tasking error is raised a diagnostic message
is directed to the output screen. The error is

not propagated since it most likely is raised if

the Parser task has already exited.

g. Used Elements: Task Parser entry Kill_Parser: declared in local package body.
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4.1.3 IPUserCommand Interface.GetNext Command

This procedure returns the next command the parser has read from the user.

4.1.3.1 GetNextCommand Design Specification Constraints.

n.a.

4.1.3.2 GetNextCommand Design

a. Inputs: n.a.

b. Outputs: Command: A-YALID-COMMANDRECORD

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: If que empty return null command else return command.

f. Error Handling: none.

g. Used Elements: Function QueEmpty: declared in CommandQues.

Function NextEntry declared in CommandQues.
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4.2 DD CSC Output.Formatter
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Figure 16 Output Formatter Ada Structure Diagram
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with TD_MOIEDEFINITlONS; use TO-MODE DEFINITIONS;

with BI _2b53 WORD DEFINITIONS; use 91 1553_WORDDEFINITIONS;

w~th T ;TIM7E TYPES; use TOTIMETYPES;

wit?. UT VAR1ABL-ES:R:NG; use UT-VARIABLESTR:NC;

package OFUSEROUTPUT INTERFACE is

subtype MESSAGE TEXTTYPE is TEXT TYPE(512);

subtype ERROR_TEXTTYPE is TEXTTYPE(SO);

type A_MESSAGEARRAY is array (AWORDCOUNT) of ADATAWORD;

type BUS_DATATYPE is

record

COMMAND ADATACOMMANDWORD;

BUSNUMBER INTEGER;

UNITNUMBER INTEGER;

RESPONSE ASTATUSWORD;

BUSDATA AMESSAGEARRAY;

ACTIVE BOOLEAN;

end record;

type A_DATA_MESSAGE TYPE is (TEXT, BUSDATA, ERROR);

type AMESSAGEDATABLOCX (MESSAGE-TYPE A DATAMESSAGETYPE) is

record

case MESSAGETYPE is

when TEXT ->

MESSAGE MESSAGETEXTTYPE;

when ERROR ~
ERRORDATA ERRORTEXTTYPE;

when BUSDATA

BUS-DATA :BUS DATA TYPE;

end case;

end record;

type ACURSORADDRESS is

record

Column POSITIVE;

Line POSITIVE;

end record:
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.::ccedure Set Mode (Monitor-Mode in AMON:TOR MC'E):

F:ocedure SetFormat (FormatMode in A FJOR..ATMCZE);

procedure SetUpdateRate (UpdateInterval : in SECONDS);

procedure Write (Message : in AMESSAGEDATA BLOCK);

procedure Request Channel(Cursor : out ACURSORADDRESS);

procedure Release_Channel;

procedure Clear_Display;

procedure Start_Display;

procedure Shutdown_Display;

end OFUSEROUTPUTINTERFACE;

4.2.1 OFUser_OutputInterface.SetMode

Place the output formatter in the specified operational mode.

4.2.1.1 Set-Mode Design Specification Constraints.

n.a.

4.2.1.2 Set-Mode Design

a. Inputs: Monitor_Mode• AMONITOR_MODE

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.
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c. Local Data: RateChange: BOOLEAN

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task Tuner entry SetDelay : declared in local package body.

4.2.4 OFUser Out putInterface.Write

This procedure causes the data passed through the interface to be displayed on the data portion

of the output screen.

4.2.4.1 Write Design Specification Constraints.

If the time needed to display the data written is greater than the time till the next all to this

procedure there is no guarantee that the data will be displayed before the new data is displayed.

4.2.4.2 Write Design

a. Inputs: Message: A_MESSAGE_DATA_BLOCK

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task Formatter entry WriteData : declared in local package 'Wy.

4.2.5 OFUserOutputlnterface.RequestChannel

When this procedure is called output processing is stopped and the coordinates of the input

buffer area of the screen are returned to the caller. Output remains suspended until the
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f. Error Handling: none.

g. Used Elements: Task Formatter entry SetMode: declared in local package body.

4.2.2 OFUserOutputInterface.Set Format

Define the data format the output will be displayed in by the output formatter task.

4.2.2.1 SetFormat Design Specification Constraints.

n.a.

4.2.2.2 Set-Format Design

a. Inputs: FormatMode" AFORMATMODE

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task Formatter entry SetFormat : declared in local package body.

4.2.3 OFUser_OutputInterface.SetUpdateRate

This interface allows the rate for update of the RT status map portion of the display to be set.

4.2.3.1 SetUpdateRate Design Specification Constraints.

Default rate will be set at 3 seconds.

4.2.3.2 SetUpdateRate Design

a. Inputs: UpdateInterval SECONDS

b. Outputs: n.a.
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ReleaseChannel interface is called.

4.2.5.1 Request-Channel Design Specification Constraints.
n. a.

4.2.5.2 Request-Channel Design
a. Inputs: n.a.

b. Outputs: Cursor: ACURSORADDRESS

c. Local Data: n.a.

d. Signals: n. a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task Forynatter entry GeL.Channel declared in local package body.

4.2.6 OF UserOutput Interface.Release Channel
This procedure causes the display processor to resume screen output after a call to

RequestChannel has suspended output.

4.2.6.1 Release-Channel Design Specification Constraints.
n. a.

4.2.6.2 Release_-Channel Design

a. Inputs: n.a.

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.
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f. Error Handling: none.

g. Used Elements: Task Formatter entry Resume : declared in local package body.

4.2.7 OF UserOutputInterface.ClearDisplay

This procedure forces the display processor to reinitialize the display. This means the display

is cleared and the background for the current mode and format ame repainted. Display of data will

resume the next time new data is written to the formatter.

4.2.7.1 Clear-Display Design Specification Constraints.

The data on the display at the time the call is made will not be redisplayed unless the sane data

is placed in a subsequent write operation.

4.2.7.2 Clear-Display Design

a. Inputs: n.a.

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task Formatter entry InitializeDisplay declared in local package

body.

4.2.8 OFUserOutputInterface.StartDisplay

This procedure enables screen output from the display processor.

4.2.8.1 Start-Display Design Specification Constraints.

n.a.

33



4.2.8.2 Start-Display Design

a. Inputs: n.a.

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: Start Background_Monitor

Enable DisplayProcessor output

f. Error Handling: none.

g. Used Elements: Procedure TurnBackground_MonitorOn declared in package

AMBackgroundMonitor.
Task Formatter entry Start: declared in local package body.
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4.3 DD CSC ActivityNMonitor
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with BI 1553_WORDDEFIN1T1ONS;

wit'. TD TIME TYPES; use TDTIME TYPES;

w-ý irterface_ 1553; use Interface 1553;

PaC~age A.M_BACKSRZ:N2 MCNITCR -4s

package WDEF renranes BI_1553_WORDDEFINITIONS;

subtype ANRT ADDRESS is WDEF.A REMOTE TERMINAL ADDRESS range

WDEF.AREMOTETERI4INAL ADDRESS' first..

WDEF.AREMOTETERMINALADDRESS'pred(

WDEF.AREMO0TETERMINALADDRESSilast);

type AREMOTETERMINALSTATE is (ACTIVENOW,.- RT responding.

ACTIVE, - RT was active, but ceased.

MCONLY, M- C comm~anding, no response.

INACTIVE); -- No activity observed.

type ANRTSTATEARRAY Is array (AN_RTADDR.ESS) of A REMOTETERMINALSTATE;

procedure Ti~rn_BackgroundMonitorON (HistoryLength in SECONDS :-120;

Sample_Rate in SAMPLESPERSECOND :~10);

procedure SetInterfaceUnitNumber (UnitNumber :in AInterface Unit);

procedure Turn_BackgroundMonitorOFF;

procedure Change_BMParameters (HistoryLength in SECONDS :-120;

SampleRate in SAMPLES PERSECOND :-10);

procedure GetBus Activity (ActivityRecord :out ANRTSTATEARRAY);

procedure Kill_BackgroundMonitorTask;

end AM BACKGROUNDMONITOR;

4.3.1 AM-Background-Monitor.Turn..BackgroundMonitor..On
This procedure will initialize the tunfers and starts the task to keep the RT activity Map data.

4.3.1.1 Turn Background..Monitor..0n Design Specification Constraints.
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n.a.

4.3.1.2 TurnBackgroundMonitorOn Design

a. Inputs: HistoryLength SECONDS
SampleRate: SAMPLESPERSECOND

b. Outputs: n.a.

c. Local Data: Past_Duration: SECONDS

TheSampleRate: SAMPLESPERSECOND

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task Activity-Monitor entry TurnOn declared in local package

body.

4.3.2 AMBackgroundMonitor.SetInterfaceUnit Number

This procedure selects the CTSD MMBI interface unit that will be monitored.

4.3.2.1 SetInterfaceUnitNumber Design Specification Constraints.

n.a.

4.3.2.2 SetInterface UnitNumber Design

a. Inputs: UnitNumber: AUNITNUMBER

b. Outputs: n.a.

c. Local Data: Thej1553_Interface_Unit A_UNIT_NUMBER

d. Signals: n.a.

e. Algorithms: n.a.
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f. Error Handling: none.

g. Used Elements: n.a.

4.3.3 AMBackgroundMonitor.ChangeBMParameters

This procedure allows the operational parameters to be modified dynamically during execution.

4.3.3.1 Change_BM_Parameters Design Specification Constraints.

n.a.

4.3.3.2 Cbange_BM_Parameters Design

a. Inputs: HistoryLength : SECONDS

Sample_Rate" SAMPLES_PER_SECOND

b. Outputs: n.a.

c. Local Data: PastDuration: SECONDS

The_SampleRate: SAMPLESPERSECOND

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task Activity-Monitor entry Change.-Settings: declared in local

package body.

4.3.4 AMBackgroundMonitor.GetBusActivity

Interface to take a snapshot of the current Bus Activity Map.

4.3.4.1 GetBusActivity Design Specification Constraints.

n.a.

4.3.4.2 GetBusActivity Design

a. Inputs: n.a.
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b. Outputs: ActivityRecord" ANRT_STATEARRAY

c. Local Data: CurrentRTStateTable AN.RT_STATEARRAY

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task ActivityMonitor entry ReportActivity : declared in local

package body.

4.3.5 AMBackgroundMonitor.TurnBackgroundMonitor Off
Suspend background monitor.

4.3.5.1 TurnBackgroundMonitorOff Design Specification Constraints.
n.a.

4.3.5.2 TurnBackgroundMonitorOff Design
a. Inputs: n.a.

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task ActivityMonitor entry TurnOff: declared in local package

body.
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4.3.6 AMBackgroundMonitor.KillBackgroundMonitorTask

4.3.6.1 KillBackgroundNMonitorTask Design Specification Constraints.

4.3.6.2 KillBackgroundMonitorTask Design

a. Inputs: n.a.

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

g. Used Elements: Task ActivityMonitor entry Kill declared in local package body.
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4.4 DD CSC Bus Interface
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Figure 18 Bus interface Ada Structure Diagram
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with BI_1553_WORDDEFINITIONS; use BI_1553 WORDDEFINITIONS;

raczage B: 1553 :NTERFACE is

B2SDATA_FORYMA:_ERROR excepticn;

HARDWAREFAILURE exception;

KERNALSYSTEMERROR exception;

RANGE ERROR exception;

type MESSAGETYPE is (COMKAND,RESPONCE);

type A_BUS_STATUS is (INITIALIZED, NOTREINITIALIZED,

NOT-INITIALIZED, OUTOF MEMORY,

PARAMETERERROR);

subtype AN INTERFACE is INTEGER range 0..3?

subtype A_MFSBUS is INTEGER range 0..7;

subtype AUNIBUS is INTEGER range 0..2;

subtype ATIMETAG is INTEGER range INTEGERfirst. .INTEGER'last;

procedure SelectUnit (InterfaceNumber ANINTERFACE 0;

BusNumber AMYS BUS := 0;

Unibus Number A UNIBUS :- 0);

procedure StartRT (RemoteTerminal in AREMOTETERMINAL ADDRESS;

Status out A BUS STATUS);

procedure StopRT (RemoteTerminal in A_REMOTETERMINALADDRESS);

procedure StartBC (Status out ABUSSTATUS);

procedure StopBC;

procedure StartMonitor (RemoteTerminal in A REMOTETERMINALADDRESS;

Status out ABUSSTATUS);

procedure StopMonitor (Remote-Terminal in AREMOTETERMINALADDRESS);

generic

type ATRANSMITMESSAGEBUFFER is limited private;

type ABUSOVERHEAD WORD is limited private;
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;r:7edure Transmit (Data in A_TRANSMIT_MESSAGEBUFFER:
Bus_Word in ABUS_CVER.EA RD;

Form- : in MESSAGETYPE;

Subaddress : in A-S SA::-2ESS : 0);

generic

type ARECEIVEMESSAGEBUFFER is private;

type A_BUSOVERHEAD_WORD is private;

procedure Receive (Data out ARECEIVE_MESSAGE_BUFFEr,;

BusWord out A_BUSOVERHEADWORD;

Time out ATIMETAG;

Form : in MESSAGE-TYPE;

RT_Number : in A_REMOTETERMINALADDRESS;

Subaddress : in ASUBADDRESS);

generic

type A_MONITORJMESSAGEBUFFER is private;

procedure MonitorRT (CommandWord out ADATACOM1AND_WCR2;

Data out AMONITOR_MESSAGEBUFFER;

StatusWord out A_STATUS_WORD;

Time out A_TIME_TAG;

SForm in MESSAGETYPE;

RTNumber in AREMOTETERMINALADDRESS;

Subadd.ress in ASUBADDRESS);

end BI_1553_INTERFACE;

4.4.1 BIl1553 Interface.Select Unit

This procedure is used in an environment where multiple 1553 hardware interfaces exist in

parallel to select the specific unit to operate on. The bus to default to is also selected with this

procedure. Additionally for use on the C D MMBI interface adaptor the VAX Unibus number is

needed to uniquely identify the unit.

4.4.1.1 Select-Unit Design Specification Constraints.

n.a.

4.4.1.2 Select Unit Design

a. Inputs: InterfaceNumber: ANINTERFACE

Bus_Number: A_MFSBUS
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Unibus-Number : A_UNIBUS

b. Outputs: n.a.

c. Local Data: Interface:A_INTERFACEUNIT

RT_Table• AN_INTERFACETABLE

d. Signals: n.a.

e. Algorithms: if input parameters are in valid range assign to local copies else raise

RANGE_ERROR.

f. Error Handling: none.

g. Used Elements: n.a.

4.4.2 BI_1553 INTERFACE.StartRT

This procedure allocates memory, will initialize data structures, and activates the interface

hardware for the specified RT.

4.4.2.1 Start RT Design Specification Constraints.

n.a.

4.4.2.2 StartRT Design

a. Inputs: RemoteTerminal: AREMOTETERMINALADDRESS

b. Outputs: Status: ABUS_STATUS

c. Local Data: RT: AREMOTE_TERMINAL.ADDRESS

Stat : A-BUSSTATUS

DP_Unibus_Address: NATURAL

Data_Block_Size : INTEGER

d. Signals: n.a.

e. Algorithms: Verify interface usability.
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Create a data pointer offset table.

Allocate memory.

Initialize memory.

Start 1553 processor.

f. Error Handling: none.

g. Used Elements: Procedure Verifyjlnterface : declared in local package body.

Procedure Create_Offset_Table : declared in local package body.

Procedure Allocate_Buffers : declared in local package body.

Procedure QueueRTT: declared in local package body.

4.4.3 BI_1553_INTERFACE.StopRT

This procedure is used to halt the interface processor and release allocated memory.

4.4.3.1 StopRT Design Specification Constraints.

n.a.

4.4.3.2 StopRT Design

a. Inputs: RemoteTerminal: AREMOTETERMINALADDRESS

b. Outlr-ts: n.a.

c. Local Data: ThusAddress: ATBUS_ADDRESS

TbusStatus: ATBUSSTATUS

RT_Offset: ATBUSADDRESS

d. Signals: n.a.

e. Algorithms: Calculate the control register address for the interface.
Write halt code to control register.

Release allocated memory blocks.

f. Error Handling: none.

g. Used Elements: Procedure Write_Thus : declared in package InterfaceI553.

Procedure Release: declared in package DualPortManager.
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4.4.4 BI_1553_INTERFACE.StartBC

This procedure is used to allocate memory, initialize data structures and start the interface
processor in Bus Controller mode.

4.4.4.1 StartBC Design Specification Constraints.

n.a.

4.4.4.2 StartBC Design

a. Inputs: n.a.

b. Outputs: Status: ABUSSTATUS

c. Local Data: BC_DataBlock' ABUSCONTROLER_DESCRIPTOR
ThusAddress: ATBUSADDRESS

TbusStatus• ATBUSERROR

d. Signals: n.a.

e. Algorithms: Verify hardware accessibility.

Allocate memory.

Initialize data structures.

Calculate control register address.
Write enable to control register.

f. Error Handling: none.

g. Used Elements: Procedure Read_Thous: declared in package Interface_1553.
Procedure Write Thus : declared in package Interface_1553.

Procedure Allocate: declared in package DualPortrManager.

4.4.5 BI_1553 INTERFACE.StopBC

Procedure releases memory and halts interface.

4.4.5.1 StopBC Design Specification Constraints.

n.a.
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4.4.5.2 StopBC Design

a. Inputs: n.a.

b. Outputs: n.a.

c. Local Data: ThusAddress: ATBUSADDRESS

ThusStatus : ATBUSSTATUS

RT_Offset : ATBUS_ADDRESS

d. Signals: n.a.

e. Algorithms: Calculate the control register address for the interface.
Write halt code to control register.

Release allocated memory blocks.

f. Error Handling: none.

g. Used Elements: Procedure Write_Tbus : declared in package InterfaceI553.
Procedure Release: declared in package Dual_Pcrt.Manager.

4.4.6 BI_1553 INTERFACE.Start Monitor

This procedure is used to allocate memory, initialize data structures, and start monitoring all

traffic associated with a particular RT.

4.4.6.1 Start-Monitor Design Specification Constraints.

n.a.

4.4.6.2 Start-Monitor Design

a. Inputs: RemoteTerminal : A....RFOJTh_TERMINAL_ADDRESS

b. Outputs: Status : A_BUS_STATUS

c. Local Data: RT: AREMOTETERMINALADDRESS

Stat : ABUSSTATUS

DP_Unibus_Address: NATURAL

DataBlockSize : INTEGER
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d. Signals: n.a.

e. Algorithms: Verify interface usability.

Create a data pointer offset table.

Allocate memory.

Initialize memory.

Start 1553 processor.

f. Error Handling: none.

g. Used Elements: Procedure Verify_Interface : declared in local package body.

Procedure Create_OffsetTable : declared in local package body.

Procedure AllocateBuffers : declared in local package body.

Procedure QueueRT: declared in local package body.

4.4.7 BI_1553_INTERFACE.StopMonitor

Procedure to release resources and halt interface processor allocated to monitoring operations.

4.4.7.1 Stop-Monitor Design Specification Constraints.

n.a.

4.4.7.2 StopMonitor Design

a. Inputs: RemoteTerminal : AREMOTE_TERMINALADDRESS

b. Outputs: n.a.

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: n.a.

f. Error Handling: none.

48



g. Used Elements: Procedure StopRt : declared in local package specification.

4.4.8 BI_1553_INTERFACE.Transmit

This is a generic procedure to that will place the user defined data on the bus. The Generic

formal parameter ATRANSMITMESSAGE_BUFFER is the user defined data buffer that

contains the message data words of the bus message. The A.BUSOVERHEADWORD is either

a command word type or a status word depending on the interface type (RT or BC). The Form

parameter indicates how the Bus_Word parameter is to be interpreted. The user sets the Form

parameter to Command if the currently selected interface has been configured as a BC or Response

if the currently selected interface is started as an RT. The Subaddress field is used if the Form is

Response to find the correct buffer to place the message into for transmission.

4.4.8.1 Transmit Design Specification Constraints.

n.a.

4.4.8.2 Transmit Design

a. Inputs: Data: ATRANSMITMESSAGEBUFFER

BusWord: ABUSOVERHEADWORD

Form: MESSAGE_TYPE

Subaddress : ASUBADDRESS

b. Outputs: n.a.

c. Local Data: CommandWord : ATRANSMITCOMMAND

StatusWord : ASTATUSWORD

d. Signals: TransmitComplete: VAX ast

e. Algorithms: if Form is Command then get command word and data

else get status word and data

send message

f. Error Handling: none.

g. Used Elements: Procedure Write-Status : declared in local package body.

Procedure CopyBlock : declared in local package body.
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4.4.9 BI_1553_INTERFACE.Receive

This generic procedure reads data from the bus. The generic formal parameters are analogous

to the ones in the Transmit procedure. In this RT number and the subaddress must be supplied as

the input parameters to filter the desired data from the bus traffic. The Time output is provided to

give access to the clock on the interface at the time the data is read.

4.4.9.1 Receive Design Specification Constraints.

n.a.

4.4.9.2 Receive Design

a. Inputs: Form: MESSAGEJTYPE

RT_Number: A_REMOTE_TERMINAL_ADDRESS

Subaddress: ASUBADDRESS

b. Outputs: Data: ARECEIVEMESSAGEBUFFER

BusWord" ABUSOVERHEADWORD

Time: A_TIME_TAG

c. Local Data: Status-Word: ASTATUSWORD

Base.Address: ADDRESS
WC: INTEGER

CommandWord: ADATACOMMANDWORD

Time_Value: A_TIME

Status: A_INTERFACE_ERROR

Direction A_TRANSFERDIRECTION

d. Signals: Receive_.Complete VAX ast

e. Algorithms: If interface running then copy bus data to user variables

else signal error.

f. Error Handling: if CONSIRAINTERROR signal data format error.

g. Used Elements: Procedure ReadjTimer: declared in Interface_1553

4.4.10 BISI 553INTERFACE.Monitor RT
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This procedure has only one formal generic parameter. This is because both Command and
Status words are returned with the data. The concept with this procedure was not to capture all the
data on the bus but rather to allow the hardware to filter only the data of interest. The Form

parameter in this context is to add filtering by selecting the type of transfer to record; i.e. RT to BC

or BC to RT.

4.4.10.1 MonitorRT Design Specification Constraints.

n.a.

4.4.10.2 MonitorRT Design

a. Inputs: Form: MESSAGETYPE

RTNumber: AREMOTE_'TERMINALADDRESS
Subaddress: ASUBADDRESS

b. Outputs: CommandWord: ADATA_COMMANDWORD

Data: A_MONITOR_MESSAGEBUFFER

Status_Word : ASTATUS_WORD

Time: A_TIME_TAG

c. Local Data: DatajPnt: ADDRESS

Data_Word : UNSIGNEDWORD

Words: INTEGER

Command_Trmp A ADATA-COMMANDWORD

Direction: ATRANSFERDIRECTION

Tine_Value: A_TIME

Status : A_INTERFACE_ERROR

d. Signals: n.a.

e. Algorithms: If interface is running get data and time stamp

else signal error.

f. Error Handling: none.

g. Used Elements: Procedure CopyBlock : declared in local package body.
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4.5 DD CSC Monitor Executive

OF_UserOutput
interface BLI 553_Word

VT200-Special -Definitions
10

UT 13_-1553

-Variable -.Interface

-String -iJ

MonitorE1x 53

TDMode_Definitions i nefc

-Types
W--. IPUser ircd

-Command .I -1553

Figure 19 Monitor Executive Ada Structure Diagram
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w~t.'* V72CC SPEC:AL_10; use VT200_SPECIAL 10;

wiý UT VAR:ABLE_ TRING; use UT-VARIAB..ESTRING;

wihTD MODEDEF:NTIONS; use TO_MODEDEFINITIONS;

with' TO T7:ME TYPE-S; use TDTIMETYPES;

with INTERFACE_1553; use INTERFACE 1553;

with MICROCODE_1553; use MICROCODE 1553;

with BI 1553 WORD DEFINI1T:ONS; use BI_1553_WORD DEFINITIONS;

with BI_1553_INTERFACE; use BI_1553_INTERFACE;

with OFUSER-OUTPUTINTERFACE; use OFUSEROUTPUTINTERFACE;

with IP USERCOMMANDINTERFACE; use IPUSERCOMMOANDINTERFACE.'

procedure MO0NITOR 1553 is

type AN_RT_SELECTIONTABII is array (AREMOTETERMINAL_ADDRESS) of BOOLEAN4;

type A_SELECTION_DESCRIPTOR is

record

RT A REMOTE TERM:NALADDRESS;

SA A SUBADDRESS;

TR ATRANSFER DIRECTION;

BN INTEGER;

UN INTEGER;

Active BOOLEAN :-FALSE;

end record;

subtype ASELECTIONINDEX is INTEGER range 1. .2;

type A_SELECTIONARRAY is array CA_SELECTIONINDEX) of ASELECTION DESCRIPTOR;

type AN_INTERFACE ARRAY is array (AINTERFACE UNIT'pos(A_INTERFACE UNIT~first)..

AINTERFACEUNIT'pos(AINTERFACE DNIT'last)) of BOOLEAN;

MICROCODE_ERROR exception;

MicrocodeFilename constant STRING :- "1553SD15X:EATIP.DEV.MICROCODE]BUSMON3.LIS";

Monitor-RT AN-RTSELECTION TABLE :-(others -> FALSE);

Interface-Loaded ANINTERFACEARRAY :- (others -> FALSE);

Current Sel A SELECTION-ARRAY;

NextSel INTEGER :- ASELECTION INDEV first;
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Last Sel INTEGER :- A SELECTION INDEX'first;

NewSel :ASELECTION DESCRIPTOR;

M ,d e :A-MON17OR-MODE :- BUS-STATUS;

Formsat AFORMATMODE;

Moide_Ch.arge BOOZEAN :~FALSE;

FormatChange :BOOLEAN :~FALSE:

Exit_Loop BOOLEAN :-FALSE;

First RT Selected BOOLEAN TRUE;

Commiand Rec :A-VALIDCOMMANDRECORD;

Information A MESSAGEDATA BLOCK(TEXT);

ErrorText A-MESSAGE-DATABLOCK(ERROR);

MicroCodeID AMICROCODE ID;

MicError A MICROCODEERROR;

function GetSelection Data (User-Data :STRING)

return ASELECTIONDESCRIPTOR is separate;

procedure Rotate (Index : in out A SELECTION INDEX) is separate;

procedure Initialize (ActiveRT :in out AN-RT SELECTIONTABLE;

InterfaceActive :in out AN INTERFACE-ARRAY;

MicrocodeIdent in A MICROCODEID;

NewSelection in ASELECTION DESCRIPTOR) Is separate;

procedure Deactivate (Selection-List :in out ASELECTION ARRAY;

Selection :in ASELECTIONDESCRIPTOR) is separate;

procedure Monitor is new BI_1553_INTERFACE.MONITORRT(AMESSAGEARRAY);

procedure DisplayData (Selection : in A SELECTIONDESCRIPTOR) is separate;

begin

StartDisplay;

Put At(24,1,"Reading microcode: " 6 MicrocodeFilename);

Read Microcode (Microcode Filename,MicroCode ID,Mic Error);

if Mic Error /- SUCCESS then

raise MICROCODEERROR;

end if;

PutAt (24l, 1

StartInput;
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Assign(Ir~formation.Message, " Waiting For Command"j;

Write(Informration);

loop

Get Next Ccr- and(Cor.andRec);

case CommandRec.Command is

when NONE =>

null;

when SELECT RT ->

NewSel :- GetSelectionData(Command Rec.CommandData(l.,CommandRec.DataLenght));

Initialize(MonitorRT, InterfaceLoaded, MicroCodeID, New Sel);

if Monitor RT(NewSel.RT) and NewSel.Active then

if FirstRTSelected then

Mode :- RAWDATA;

ModeChange :- TRUE;

Format :- HEX;

FormatChange :- TRUE;

FirstRTSelected :- FALSE;

end if;

CurrentSel(Next Sel) NewSel;

Last Sel :- Next Sel;

Rotate(NextSel);

end if;

when MODE HEX =>

Format :- HEX;

Format Change :- TRUE;

when MODE DECIMAL >

Format :- DEC;

FormatChange :- TRUE;

when MODE BINARY =

Format :- BIN;

Format-Change :- TRUE;

when MODE OCTAL -,

Format :- OCT;

Format Change :- TRUE;

when MODE PREFERREDDATA ->

Mode :- PRIORITY;

ModeChange :- TRUE;

when MODE RAW DATA ->

Mode :- RAWDATA;

Mode-Change :- TRUE;
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when RESETDISP -

ClearDisplay;

when CANCEL-SELECTION ->

Deactivate(Zurrent_Sel,GetSelection Data(

Com:randRec.Cor.nand_Data(I..CommandRec.Data_Lenght)));

when QUIT =>

ExitLocp TRUE;

when others =>

PutAt(23,1,ASCII.bel &

"%MON1553-W-UNIMPL, that command is not currently supported.");

end case;

exit when ExitLoop;

if ModeChange then

SetMode(Mode);

Mode-Change :- FALSE;

end if;

if FormatChange then

Set Format(Format);

Format Change :- FALSE;

end if;

case Mode is

when RAW DATA =>

for Sel in ASELECTIONINDEX loop

Display_Data(CurrentSel(Sel));

end loop;

when PRIORITY =>

DisplayData(Current Sel(LastSel));

when others =>

null;

end case;

delay 0.1;

end loop;

ShutdownInput;

ShutdownDisplay;

exception

when others ->

Shutdown-Input;

Shutdown-Display;
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raise;

•-d MONITOR_1553;

4.5.1 Exl1553 Monitor.Rotate

This procedure is simply for implementing a binary up counter with roll over characteristic.

4.5.1.1 Rotate Design Specification Constraints.

n.a.

4.5.1.2 Rotate Design

a. Inputs: Index : A_SELECTION_INDEX

b. Outputs: Index: ASELECTION_INDEX

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: if Index is less than last increment Index
else set Index to first.

f. Error Handling: none.

g. Used Elements: n.a.

4.5.2 Ex 1553 Monitor.Initialize

Starts the monitoring of a specific RT.

4.5.2.1 Initialize Design Specification Constraints.

n.a.

4.5.2.2 Initialize Design

a. Inputs: ActiveRT :ANRTSELECTIONTABLE

InterfaceActive: ANIN1ERFACEARRAY

Microcode_Ident : A_MICROCODE_ID

New-Selection : ASELECTION_DESCRIPTOR

57



b. Outputs: ActiveRT :ANRTSELECTIONTABLE

Int-,rfaceActive: AN_INTERFACEARRAY

c. Local Data: Mic_Error : A_MICROCODEERROR
MonStatis: A_BUS_STATUS

d. Signals: n.a.

e. Algorithms: If NewSelection not ActiveRT then...

If not InterfaceActive then Load MicrocodeIdent

StanMonitor(NewSelection)

end if

f. Error Handling: When Mic_Error report error.

g. Used Elements: Procedure StartMonitor : declared in package BI 1553_Interface.
Procedure Write: declared in package OFUser_OutputInterface.

Procedure Assign : declared in UT_VariableString.

procedure LoadMicrocode : declared in Microcode_1553.

4.5.3 Ex 1553 Monitor.Get Selection Data

This function takes a text string containing the selection parrameters entered by a user and

converts them to a selection record.

4.5.3.1 GetSelectionData Design Specification Constraints.

If the any parameters are out of range the a non active selection is returned and an error

message is printed in the Status Area of the output screen.

4.5.3.2 GetSelectionData Design

a. Inputs: UserData: STRING

b. Outputs: ASELECTION.DESCRIPTOR

c. Local Data: PosI : INTEGER

Pos_2: INTEGER
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Arg: INTEGER

IntData : INT_ARRAY
More : BOOLEAN

Selection : ASELECTIONDESCRIPTOR

d. Signals: n.a.

e. Algorithms: parse String for 5 selection parameters

f. Error Handling: When CONSTRAINT_ERROR write error message, return inactive

default record.

g. Used Elements: n.a.

4.5.4 Ex_1553_Monitor.Deactivate
This procedure sets the selected element of a display table to inactive. This stops all data

display on this selection and makes it's slot available for reuse.

4.5.4.1 Deactivate Design Specification Constraints.
n.a.

4.5.4.2 Deactivate Design
a. Inputs: SelectionList : A_SF±ECTIONARRAY

Selection : ASELECTIONDESCRIPTOR

b. Outputs: SelectionList : ASELECTIONARRAY

c. Local Data: n.a.

d. Signals: n.a.

e. Algorithms: If Selection in SelectionList make inactive.

f. Error Handling: none.

g. Used Elements: n.a.
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4.5.5 Ex_1553_Monitor.DisplayData

Read the bus buffer associated with a selection and if new data is present display it on the data

output display.

4.5.5.1 DisplayData Design Specification Constraints.

n.a.

4.5.5.2 DisplayData Design

a. Inputs: Selection: ASELECTIONDESCRIPTOR

b. Outputs: n.a.

c. Local Data: Command_Word A_DATA_COMMAND_WORD;

StatusWord" ASTATUS_WORD

MessageForm : AMESSAGETYPE

Bus-Message A_MESSAGEARRAY

TimeTag: A_TIME_Tj-iG

Valid-Cmnd: BOOLEAN

d. Signals: n.a.

e. Algorithms: If Selection active then get bus data.

If bus data current then write data to display.

f. Error Handling: none.

g. Used Elements: Procedure Monitor._RT : declared in package

BI_1553_INTERFACE

Procedure Write: declared in package
OFUSEROUTPUT_INTERFACE
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5 CSCI DATA
The only global data shared between packages is in the form of constant definitions. The

remainder of the global data in this CSCI is local to a particular package body. The folowing

subparagaphs outline the inter and intra package global data.

5.1 Intra Package Global Data

DUAL PORTMANAGER

DP_Memory DUALPORTMEMORY

I Global structure to map BIT-3 into

SectionCreated I BOOLEAN I FALSE

I Set to true is section didn't preexist.

Section-Mapped I BOOLEAN FALSE

I Set to true if map function was successful

LockHeld I BOOLEAN I FALSE

I Set true if Init lock is aquired.

LockStatusBlock I STARLET.LOCKSTATUSBLOCK TYPE I

I Results of request to que Init lock.

DP Initialized I BOOLEAN I FALSE

True after first call to InitializeD._P.

NextBlockPnt I SHORTINTEGER

I Used to keep place in NextBlock function

MAXDUALPORTSIZE I constant 1 128 * 1024

1 64K Words

BYTE I constant

1 8 Bits 1 byte

WORD constant 16

1 16 Bits 1 Word

ALLOCTABLE SIZE I constant 1024 * BYTE

I 1K Byte in bits

ALLOCTABLENAME I constant STRING

"DPALLOCATION TABLE" I name of lock

GSDName I constant STRING "DUALPORT"

I "DUALPORT"

TestPatern_1 constant UNSIGNEDBYTE I 16#AA#

TestPatern_2 I constant UNSIGNEDBYTE I 16#55#
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AM BACKGROUNDMONITOR

CurrentRTStateTable I ANRTSTATEARRAY

PastDuration I SECONDS

The_SampleRate I SAMPLESPERSECOND

The_1553_InterfaceUnit I AInterface Unit

-M TIMING PACKAGE

CONTEXTADR

CONTEXT'ADDRESS

BI-1553_INTERFACE

Offsets I ANRTOFFSETPOINTER I null

I Byte offsets to Subaddress Buffers

Data I SYSTEM.ADDRESS I ADDRESSZERO

I Begining address of dual port block

RecSA I ASUBADDRESSPOINTERTABLE I (others ->

ADDRESSZERO) I Addresses of Receive SA buffers

TrxSA I ASUBADDRESSPOINTERTABLE (others ->

ADDRESSZERO) I Addresses of Transmit SA buffers

Status I ASTATUSWORD

DefaultStatusWord I Current status responce for RT

Time I A_SUBADDRESSTIMETABLE (others -> 0)

I The relative time of the last message

Runing I BOOLEAN FALSE

I Flag true if StartRT successfull

Bus_Num I INTERFACE_1553.A_BUSNUMBER I

RTNum I ANRTDESCRIPTORTABLE I

RTTable I ANINTERFACE TABLE I

I Struture to competely describe hardware environment.

Interface I AINTERFACEUNIT

I Globally visable object to hold interface number.

UnitSelected I BOOLEAN I FALSE

I I Flag to indicate if a call to Select-Unit has been
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made.

RTControlBlockBase I constant 1 16#0800# 1 rt

control block base I

RTCtrlB1k_ESW constant 16#0000#

emulator status word offset

RTCtrlB1k_ECW I constant 1 16#0001# 1

emulator control word offset

RTCtrlBlk_LastCmd I constant 1 16#00021 1

last comand offset

RTCtrl_BIk_BJW I constant 1 16#0003# 1

bit jump word offset

RTCtrlB1k_VEC I constant 1 16#0004# 1

interrupt vector offset

RTCtrlBlk_BAP I constant 1 16#0005# 1

buffer address pointer offset

RTCtrlB1k_CAP I constant 1 16#0006# 1

chain address pointer

RTCtrlB1k_ATP I constant 1 16#0007# 1

address table pointer

RTCtrlBlkSTAT I constant 1 16#0008#1

status word offset

RTCtrIB1k_OMD I constant 1 16#0009# 1

output mode data offset

RTCtrlB1k_MCW I constant I 16#000a# I

memory control word offset

RTCtrlB1k_ATBA I constant I 16#000b# I

address table base address offset

RTCtrlB1k_IMD I constant I 16#000c# I

input mode data offset

RTCtrlB1k_MSGC I constant I 16#000d# I

message counter offset

RTCtrlBlkMM1 I constant I 16#000e# I

mode mask 1 offset

RTCtrl_8Bk_MM2 I constant I 16#000f# I

mode mask 2 offset

RTCtrlBlkUCBH I constant 1 16#0010# 1

UCB high offset
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RTCtrlBlkUCBL constant 1 16#0011# 1

UCB low offset

RT CtrlBlk DLAY I constant 1 16#0012#

delay offset

RTCtrlBlkCMD2 I constant 1 16#0014#

command word 2 offset

RT CtrlBlkSUBA I constant 1 16#0015# 1

subaddress offset

RT Ctrl_BIk_MSGT I constant I 16#0016# 1

message type offset

RTCtrlBlkBFHI constant 1 16#0018# 1

buffer address high offset

RTCtrlBlkBFLO I constant 1 16#0019# 1

buffer address low offset

RTCtrlBlkMCHI I constant I 16#001a# I

msg ctr high address offset

RTCtrlBlk_MCLO I constant I 16#001b# I

msg ctr low address offset

RTCtrlBlkHSHK I constant I 16#001d# I

handshake flag offset

RT CtrlBlkSYNC I constant I 16#001e# I

sync type msg flag offset

RTCtrlBlkMCYC I constant I 16#001f# I

minor cycle offset

RT CtrlBlkRBUF constant 16#0020# 1

receive buffer offset

RTCtrlBlk_CARB constant 16#0021# 1

circular asynch. rcv buffer offset I

RT CtrlBlkTBUF I constant 16#0022# 1

transmit buffer offset

RT Ctrl_Blk_CATB I constant 16#0023# 1

circular asynch xmt buffer

RT CtrlBlkRCBH constant 16#0024# 1

receive circular buffer head offset I

RT.CtrlBlkRCBT constant 16#0025# 1

receive circular buffer tail offset I

RTCtrlBlkTCBH constant 16#0026# 1
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transmit circular buffer head offset I

RTCtrlB1k_TCBT I constant 1 16#0027# I

transmit circular buffer tail offset I

RTCtrlBlkINFI I constant I 16#0028# I

info 1 offset

RT CtrlBlkINF2 I constant 1 16#0028# I

info I offset I

RTCtrl_BikSRCV I constant 1 16#0029# 1

synch rcv count offset I

RT CtrlBlkSXMT I constant I 16#002a# I

synch xmt count offset I

RT CtrlBlkARCV I constant I 16#002b# I

asynch rcv count offset I

RT CtrlBlkAXMT I constant I 1 6#002c# I

asynch xmt count offset

RTCtrlB1k_QVO I constant 1 16#0030# 1

queued vector 0 offset I

RT CtrlBlkSP.H I constant 1 16#0038#1

synch rcv buffer high offset

RTCtrlBlkSRBL I constant 1 16#0039#1

synch rcv buffer low offset

RT CtrlBlkSTBH I constant 1 16#003&t 1

synch xmt buffer high offset

RTCtrlBlk_STBL I constant I 16#003b# I

synch xant buffer low offset

INTERFACEATBASE I constant 1 16#1000#1

base address of offset table in interface local ram

UNIBUSBASEADDRESS I constant I 8#000000#1

base address of dual port memory on the unibus

DefaultStatusWord I constant ASTATUSWORD

(0, FALSE, FALSE, FALSE,FALSE,

RX 1553 MONITOR

MonitorRT I ANRTSELECTIONTABLE I (others ->

FALSE)

Interface-Loaded I ANINTERFACEARRAY I (others >
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FALSE)

CurrentSel IASELECTIONARRAY

NextSel I INTEGER

ASELECTIONINDEX'first

LastSel I INTEGER

ASELECTIONINDEX'first

New Sel I A SELECTION DESCRIPTOR

Mode I AMONITORMODE I BUSSTATUS

Format I A FORMATMODE I

ModeChange I BOOLEAkN I FALSE

FormatChange I BOOLEAN I FALSE

Exit_Loop I BOOLEAN I FALSE

FirstRTSelected I BOOLEA2N I TRUE

CommrandRec I AVALIDCOlQ4ANDRECORD

Information I A MESSAGEDATABLOCK (TEXT)I

ErrorText I AMESSAGEDATABLOCK (ERROR) I

MicroCodeID I AMICROCODEID

MicError I AMICROCODEERROR

Microcode Filename I constant STRINGI

"1553$DISKI [ATIP.DEV.MICROCODE2BUSMON3.LIS"

1NTERFACZE lS5U

Registers I A RegisterMap

InterfaceMapped I Boolean I FALSE

Setup File Read I Boolean I FALSE

UnitStatus I AUNITSTATUS

(NOTINSTALLED,

BaseAddress I A-BASEADDRESSI

BaseCSR I ACSRADDRESSI

UnitNum I AINTERFACEUNIT

InterfaceError I A INTERFACEERROR

Setup File Name I constant string I "PORTS_1553"

SOURCEBASERLEG-ADDR I constant A TBUSADDRESS 1 16#2007#

DESTINATIONBASEREGADDR. I constant ATBUSADDRESS I 16#200F#

10_BASEADDRESS I constant ATBUSVALUE 1 16#2000#

BUSREGISTER-PRIME j constant ATBUSADDRESS 1 16#20034
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BUSREGISTERALTER I constant ATBUSADDRESS I 16#200B#

HOSTDATA I constant ATEUSADDRESS 1 16#0013#

HOSTCOMMAND I constant A_-TBUS_-ADDRESS 1 16#00i0#

HOST-REQUEST I constant ATBUSVALUE 1 i6foooi*
TIMERADDRESS I constant A TBUS ADDRESS 1 16#2020#

IP USER COMMAND INTERFACE

CommandQue I AFIFOQUEUEI

MICROCODR-1551

NewId I AMICROCODE ID I0

MicrocodeList IAMICROCODELIST

OF USER OUTPUT INTERFAC-E

mainDisplay I ABUFFERID

Message_Screen I ABUFFERID

ErrorScreen I ABUFFERID

RawDataScreens I ARAWDATASCREENTABLE

PriorityScreens I APRIORITYDATASCREEN TABLE I

RTActivity I ABUFFERID

FormatedScreen I ABUFFERIDI

LoggingScreen I ABUFFERID

BusStatScreen I ABUFFERID

DataScreen I ABUFFERIDI

Display-Pages I ADISPLAYTABLEI

RATECHANGE I BOOLEAN I TRUE

SCREEN-MANAGER

ScreenBuffer I ASCREENMANAGEMENTBUFFER

NextBuffer I ABUFFERID

ABUFFER ID'first

MoreBuffers I BOOLEAN I TRUE

CS I I constant STRING I ASCII.esc
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"-[-

POSLEN i constant INTEGER i CSI'length +

2 i CSI length + length + f length

ATRCHR I constant ANATTRIBUTETABLE

('01, '11', '41, 15', 71)

UNBOUNDEDFIFOOURUE

Master-Key i ANENTRYKEY

ANENTRYKEY'first

VT200_SPECIALTO

ESC I constant CHARACTER i ascii.esc

CTL i constant STRING(1..2) I ESC & '['

EscapeSequence I constant SCREENCODES I (INVERSE

=> (6, 4, CTL & "7m "),

AttributeOn I constant ATTRIBUTECODES I (INVERSETXT

-> (5,4, CTL & "7m "),

AttributeOff I constant ATTRIBUTECODES i (INVERSETXT

-> (5,5, CTL & "27m"),

AllOff I constant STRING i CTL &

"022242527m"
TurnCursorOn I constant STRING I CTL & "?25h"

Turn CursorOff i constant STRING I CTL & "?251"

5.2 Inter Package Global Definitions

OF-LOCAL SPECS

MAXNUMBERRTDISPLAYS I constant 12

MAINHEADERROWi constant NATURAL 1

MAINHEADERCOLI constant NATURAL 1

SECHEADERROWi constant NATURAL 2

SECHEADERCOLl constant NATURAL 1

SECHEADERCOL2 constant NATURAL 20

SECHEADERCOL3 constant NATURAL 32
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SECHEADERCOL4 constant NATURAL 1 51

SECHEADERCOL5 constant NATURAL 1 71

THRIDHEADERROWI constant NATURAL 1 3

THRIDHEADERCOLI I constant NATURAL 1 1

THRIDHEADERROW2 I constant NATURAL 1 4

WORKCOMMANDSEPROW I constant NATURAL 1 22

WORKCOMMANDSEPCOL I constant NATURAL 1 1

DISPLAYSTARTROW I constant NATURAL 1 4

DISPLAYSTOPROW I constant NATURAL 21

DISPLAYSTARTCOL I constant NATURAL

MAINHEADERCOLI

ACTMONROW I constant NATURAL 2

ACTMON_COL constant NATURAL I10

TEXTHEADERROW constant NATURAL 8

TEXTHEADERCOL I constant NATURAL 30

ERRORHEADERROW I constant NATURAL 8

ERRORHEADERCOL I constant NATURAL 30

TEXTROW I constant NATURAL I10

TEXT COL I constant NATURAL 1

ERRORROW I constant NATURAL 10

ERRORCOL I constant NATURAL 1

RTACTROW1 I constant NATURAL

THRIDHEADERROW1

RTACTROW2 I constant NATURAL

THRIDHEADERROW2

RTACTCOL I constant NATURAL

THRIDHEADERCOLl + 6

RTOFFSETROWI I constant NATURAL I 4

RTOFFSETROW2 I constant NATURAL 3

RTSABNCOL I constant NATURAL 6

RTHEADERROW Constant NATURAL 6

SAHEADERROW constant NATURAL 7

BNHEADERROW I constant NATURAL 8

RTRTHEADEROFFSET I constant NATURAL 35

WORK AREAOFFSET constant NATURAL 14

BINWORK_AREAOFFSET constant NATURAL 30

NUMBEROFFSET constant NATURAL 8
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STARTAREAWORKROW I constant NATURAL I RTHEADERROW

DATAOFFSET I constant NATURAL i 11

WORKAREACOL1 I constant NATURAL I RTSABNCOL

+ DATAOFFSET

WORKAREACOL2 I constant NATURAL i RTSABNCOL

+ DATAOFFSET + BINWORKAREAOFFSET

RTHEADERCOL i constant NATURAL I 3

HEADERAREAOFFSET constant NATURAL 20

RAWDATABINOFFSET constant NATURAL 23

RAWDATADEFOFFSET constant NATURAL 14

PRIORITY COL constant NATURAL 2

PRIORITYROW constant NATURAL I 10

PRIORITY HEADERROW constant NATURAL 6

PRIORITYHEADERCOL constant NATURAL 30

PRIORITYCMDCOL constant NATURAL I PRIORITYCOL

+ 25

PRIORITYCMIROW I constant NATURAL i PRIORITY ROW

+ 9

PRIORITYSTSROW I constant NATURAL

PRIORITYCMD_ROW + 1

PRIORITYCMDOFFSET constant NATURAL 10

LOGGINGROW constant NATURAL i 11

LOGGINGCOL constant NATURAL 30

BLANKLINE constant STRING(1..80) I (others ->

I)

NORMALTEXT I constant ASCREENATTRIBUTE I Atr(NORMAL)

UNDERLINETEXT I constant ASCREENATTRIBUTE I

Atr (UNDERLINE)

BOLDTEXT constant ASCREENATTRIBUTE Atr(BOLD)

BLINKINGTEXT constant ASCREENATTRIBUTE Atr(BLINKING)

INVERSETEXT constant ASCREENATTRIBUTE Atr(INVERSE)

BLINKINGINVERSETEXT constant ASCREENATTRIBUTE BLINKING and

INVERSE

BOLDUNDERLINETEXT I constant ASCREENATTRIBUTE I BOLD and

UNDERLINE

BLINKINGUNDERLINETEXT I constant ASCREEN ATTRIBUTE I BLINKING and

UNDERLINE
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INVERSEUNDERLINETEXT I constant ASCREENATTRIBUTE IINVERSE and

UNDERLINE

BOLDINVERSETEXT Iconstant A SCREENATTRIBUTE I BOLD and

INVERSE

BOLDINVERSEUNDERLINETEXT I constant A SCREENATTRIBUTE I BOLD and

INVERSE and UNDERLINE

DATAPOSITION Iconstart A_-DISPLAYFORM4ATTABLE I

PRIORITYP05 constant APRIORITYFORMATTABLE

RI 1553 WORnD DEFTNITIONS

BroadcastAddress Iconstant AREMOTETERMINALADDRESSI 2#11111#;

ModeCorruand_1 I constant ASUBADDRESS 1 2#11111f;

ModeCoirunand_2 I constant ASUBADDRESS 1 2#00000f;
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6 CSCI DATA FILES

6.1 Data File to CSC-CSU Cross Reference
Data file PORTS_1553 used by INTERFACE_1553

6.1.1 PORTS 1553.
This file contains information on the type of CPU, number of UNIBUS channels, number of

interfaces, and 10 register addresses for the target platform. The file is order dependent, the data
may have any number of comments between it but each item must be a on a separate line, and must
come in the specified order. The semicolon (;) is the comment character.

I_BASEPAGE_ADDRESS - this is the VAX address of the io page buffer in hex

Range: <implementation dependant>

Units: UNSIGNED
TOTALNUMBERMMBIINSTALLED - the number of interface adaptor units on this CPU

Range : I..4

Units: UNSIGNED

UNITASSIGNMENTS - one definitin per MMBI installed
UNIT # CSR - octal representation of the control status register address for the interface

Range: 766000g .. 7661008

Units: UNSIGNED
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8 NOTES

8.1 Definition Of Terms and Abbreviations

AN/AYK - (Navy standard embedded mission processor)

ATIP - Ada Technology Insertion Program

BC - Bus Controller

CSCI Computer Software Configuration Item.

CSU - Computer Software Unit.
CTSD - Computer Technology and Simulation Department.

DCL - Digital Command Language

DEC - Digital Equipment Corporation
GADBTK - Generic Avionics Data Bus Tool Kit

RT - Remote Terminal

UART - Universal Asyncronous Receiver / Transmitter

VAX - Virtual Address Extension (DEC mini computer architecture)
VMS - Virtual Memory System (VAX operating system)
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APPENDIX A

10 Requirement~s Model Dictionary

10.1 Data Flows

Bus-Activity =

BNF: (RT-Status)

BusData =
BNF: [RTStatus I Bus_Message]

Bus...Message =

BNF: (Bus...Word)

CapturedData =

BNF: (Bus-Word)

Composed-Comnmand =

BNF: CurrentCommand + Userý_Data

ConfigurationInfo =

BNF: DefaultBusNumnber + Interface-Number + Interface-Address
+ Machine_Type

DataReceived =

BNF: (Bus_.Word)

Data_Scale_Definifion =

BNF: I Message-ld + Word_Numn + LSB + MSB + ScaleFactor)

DataSelection =

BNF: RTNum + (SA-Num) + (TranRec) + (Bus..Num) + (Watch-Mask)

Data_To_Transmrit =

BNF: (Bus-Word)
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DeviceParameters =

BNF: NumLines + NumCols + EscClear + Esc_Pos + EscLine + Esc-Bold

+ EscHilite + EscBlink

MessageData =
BNF: MessageIDBlock + Message-Content

MessageIDB lock =

BNF: Message-Type + (Window-Id)

Next_Command =

BNF: CurrentCommand

RawBus_Data =
BNF: (Bus-Word)

ScaledData =
BNF: (Bus-Word)

ScreenLayout =

BNF: Elements + (Title + Line + Column + Units + Width)

TextData =
BNF: (BusWord_Srting)

TransmitData =

BNF: (BusWord)

User_Data =
BNF: [RTNum I SANum I TranRec I Bus_Num I BusMessage I OutFile

I Update-Rate I CurrentMode I WatchMask]

VerifiedData =

BNF: (BusWord)
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10.2 Data Stores

Command-.History

BNF: (Composed-Command)

CommanCQue =

BNF: (CurrentComimand)

Data_FormatTable =

BNF: (ValidilnputFormat)

DataLScalingTable =

BNF: (Data_Scale_-Definition)

DeviceParameterTable =

BNF: (DeviceName + DeviceParameters)

QutpuLForrnatTable =

BNF: ( Screen-Layout)

ValidCommancLTable=

BNF: (ValidCommand)

10.2 Terminators

1553_Bus =

Bus-ConfigurationFile=

Hfistory-File=

User =

10.2 Processes

Activity-Monitor
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AsText =

BusInterface

BusMonitor=

Bus_Receiver=

Bus_Transrniter=

Compare...Commands

Data-Manager =

Disable_Corn_Firmnware=

DispatchCommnand=

FormatData =

GetCommand =

GetUser_-Data =

InitializeBusHardware=

Initate_CornFirmware=

Input.Yarser

Interpreter =

ModeControl=

Monitor_E-XE-C=
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OutputFormater =

OutputMode =

ScaleData =

ScreenInterface =

UpdateClock =

UpdateCounter =

ValidateCommand =

Verify-Data =

10.2 Control Flows

GetData =

InitInterface =

ReadData=

Resume_CommandEntry -

Start_Emu =

StartLog =

Stop-Emu =

StopLog =

UpdateScreen =

WriteData=
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10.3 Primitives

BusNum=

Data Type: Integer

Data Representation: numeric

Data Size: 4 bytes

Data Range: (1, 8)

Default Value: 1

BusWord =

Data Type: UnsignedWord

Data Representation: numeric

Data Size: 2 bytes

Data Range: (0, 65536)

Bits: 16

BusWord_Srting=

BNF: (Character)

Data Type: String

Data Representation: alpha-numeric

Column =

Data Type: Integer

Data Representation: numeric

Data Range: (0, 132)

Default Value: 0

Command =

BNF: (Character)

Comments: Command input from user is an unformated string that must match one of

the valid commands.

Data Type: String

Data Representation: alphanumeric

Data Size: 80 bytes

CommandedMode =
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BNF: [Hex + Decimal + Octal + Binary + Formated + Activity + Prefered-Data + Idle

+ Logging]

Data Type: ModeType

CurrentCommand =

BNF: [SelectRT + SelectSA + SelectTR + SelectBus + Set__DisplayMode

+ SetLogMode + StanLoging]

Data Type: Command-Type

Data Representation: Enumeration

CurrentMode =

BNF: [Hex + Decimal + Octal + Binary + Formated + Activity + PreferedData + Idle
+ Logging]

Data Type: ModeType

Default_BusNumber =

Comments: MFS data bus selection

Data Type: BusNum

Data Representation: enumeration

DeviceName =

BNF: [VTI00 + VT200 + UNKNOWN]

Data Type: TerminalDeviceType

Data Representation: enumeration

Default Value: VT200

Elements =

Comments: Number of Entries on the particular screen

Data Type: Natural

Data Representation: numeric

Data Range: (0, 3168)

EscBlink =

BNF: (Character)

Comments: Output device escape sequence to set blinking atributre on chracters.

Data Type: String
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Data Representation: alpha-numeric

EscBold=

BNT: (Character)

Comments: Escape sequence to set bold atribute on output device.

Data Type: String

Data Representation: alpha-numeric

Esc_Clear =

BNF: (Character)

Comments: Escape sequence to clear the screen on the output device

Data Type: String

Data Representation: alpha-numeric

EscHilite =

BNF: (Character)

Comments: Escape sequence to set the hilite atribute for the output device.

Data Type: String

Data Representation: alpha-numeric

EscLine =

BNF: (Character)

Comments: Escape sequence to cause a line to be drawn on the output device.

Data Type: String

Data Representation: alpha-numeric

EscPos =

BNF: (Character)

Comments: Escape sequence to position the cursor on the output device.

Data Type: String

Data Representation: alpha-numeric

Input_Command =

BNF: (Character)

Comments: Formated text string containing a user command

Data Type: String
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Data Representation: alpha-numeric

Input_Data =
BNF: (Character)

Data Type: String

Data Representation: alpha-numeric

Interface,_Address =

Comments: CSR address of VAX 1553 interface card

Data Type: Address

Data Representation: numeric

Interface_Number =

Comments: MFS unibus interface number

Data Type: Integer

Data Representation: numeric

Data Range: (1,4)

Default Value: 1

Line =

Data Type: Integer

Data Representation: numeric

Data Range: (0, 24)

Default Value: 0

LogFileName =

BNF: {Character)

Data Type: String

Data Representation: alpha-numeric

Default Value: "BUSLOG.OUT"

LSB =
Comments: Least Significant Bit of data
Data Type: Integer
Data Representation: numeric
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MachineType

BNF: [VS3200 + MVII + V780 + V6X + V8X + AYK]
Comments: Type of computer the software is exucuting on

Data Type: A_MachineType

Data Representation: enumeration

Message-Content =

BNF: [ {Character) I (Bus-Word) ]
Comments: This field contains the text of the message to be displayed

Data Type: String
Data Representation: alpha-numeric

MessageId =

Comments: The message number associated with the descriptor
Data Type: Integer

Data Representation: numeric

MessageType =
BNF: [Info + Error + BusData + Prompt]

Data Type: Output MessageType

Data Representation: enumeration

MSB =

Comments: Most Significant Bit of the message data

Data Type: Integer

Data Representation: numeric

NumericData =

BNF: (Integer)

Data Type: NumericjDisplayData

Num_Cols =

Comments: Maximum number of colomns on the output device.
Data Type: Positive

Data Representation: numeric

Data Range: (1, 1024)
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Default Value: 80

NumLines =

Comments: Number of lines on output device.

Data Type: Positive

Data Representation: numeric

Data Range: (1,768)

Default Value: 24

OutFile =

BNF: [Character)

Comments: File name of output stream

Data Type: String

Data Representation: alpha-numeric

ReceiveBuffer_Address =

Comments: Virtual address of physical memory buffer

Data Type: Address

Data Representation: numeric

RTNum=

Comments: Remote Terminal address

Data Type: RTAddressType

Data Representation: numeric

Data Range: (0, 31)

Bits: 5

RTStatus-

BNF: [Acctive + Inactive + Unknown]

Comments: Most recently obseved status of a given RT

Data Type: AnRTStatus

Data Representation: enumeration

SANum =
Comments: Subaddress of selected RT

Data Type: RTSubaddressType
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Data Representation: numeric

Data Range: (1, 30)

ScaleFactor =

Comrments: The multiplier to convert the raw data number to the internal representation

Data Type: Float

Data Representation: numeric

ScreenSelection =

Comments: Integer to specify screen dislay format to use with current data

Data Type: Integer

Data Representation: numeric-coded

StartupYector =

Comments: Microcode starting location

Data Type: Address

Data Representation: numeric

Status =

BNF: [Normal + BusError + Useri-Error + ConfigError]

StatusMessage =

BNF: (Character)

Comments: Errors, warnings, and information associated with the software not the

actual bus trafic.

Data Type: String

Data Representation: alphabetic

Title =

BNF: (Character)

Comments: Text to associate with the screen field

Data Type: String

Data Representation: alpha-numeric

Transmit_BufferAddress =

Comments: Virtual memory address of physical buffer
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Data Type: Address

Data Representation: numeric

TranRec =

BNT: [Transmit + Receive]

Comments: Direction of data transfer

Data Type: DataDirection9Type

Data Representation: enumeration

Units =
BNF: [Seconds + Minutes + Hours + Inches + Feet + Miles + CentiMeters + Meters

"+ KiloMeters + Degrees + Semicircles + InPerSec + FtPer_Sec + MiPerH

"+ MPerSec + FiPerSec2 + M_PerSec2J

Comments: Units to display screen field in.

Data Type: AvionicsUnits

Data Representation: enumeration

Update-Rate =

BNF: Seconds

Comments: This message to the output formater expresses how often to refresh the

screen.

Data Type: Integer

Data Representation: numeric

Data Range: (0, 60)

Default Value: 3

Units of Measure: Seconds

Accuracy: 1

ValidCommand =

BNF: [SelectRT + SelectSA + SelectTR + Select_Bus + Set-DisplayMode

+ SetLo._Mode + Set_Watch + Start_.Loging]

Data Type: ValidCommandType

Data Representation: Enumeration

ValidData =

BNF: [ Integer I String I Enumeration]
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Comments: This flow contains data that has been verified to be of the format requested
the values have not been tested

ValidInputFormat =

Comments: Template of the input expected to check agaii,., actual input.

WatchMask =

BNF: (Bits)

Comments: Bit mask to use as logging criteria. (i.e. when pattern is seen on bus log the

message)

Data Type: Bit_Array

Data Representation: bolean

Width =

Comments: The number of spaces to use on the output for representing el field.

Data Type: Natural

Data Representation: numeric

Data Range: (0, 132)

Windows =

Comments: The number of data windows to show on the screen at one time.

Data Type: Integer

Data Representation: numeric

Data Range: (1,4)

Default Value: 1

Windowld =

Data Type: Integer

Data Representation: numeric

Data Size: I byte

Data Range: (1, 4)

Default Value: I

Word_Num =

Comments: Subaddress word offset

Data Type: An_RT_WordNumber
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Data Representation: numeric

Data Range: (0, 31)
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APPENDIX B

10 ADDITIONAL ADA STRUCTURE CHARTS FOR CSC's
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10.1 Daul Port Manager

Condition_
Handling

Starlet

Text-1O

DualPortManager

Allocate Nxlc

Relese I3ande-aid

hIitialize-M.D

DPTests...OK
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Handles...Remai Manager

FirstBlockLOIJd
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10.2 Screen Manager

Screen-Manager

A..ABuffer-lD 
Create-Buffer

Write.._ToIBuffer

Clear-.Buffer

SA_ScreenAttribute _ Bu_ _ _

Display-.Buffer

AScreenPosition Ip___-Buffr
I Buffer-Available

And

[ And

[ Mtr
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10.3 Asyncronous Input

System

Starlet Condition_

Handling

Asyncronus-lnput

Enablejnput]

Disablejnput

Turn_Echo_Onf

TumEchoOffI / Input-Manager /

Get....Oaracter

Get Read-_Char ReadI..Strg

Buffer-E.m.pty EEo. o.-Off
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10.4 UT Bit Manipulations

UITBitManipulations

Binary

Bit_Operators A-Binary_

And ShiftLieft

Or Shift-.Right

Xor Extract-Bits

Not I Insert-Bits
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10.5 UT Variable String

UTVariableString

STextType _

Comparison...VaI•'

Assign

Compare..

Compare-

Length-Of J
As-String
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APPENDIX C

10 PROGRAM DEPENDANCY CHART FOR MONITOR APPLICATION
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