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= Multiple sites = World-wide mobile sites
Uging XML For Navy Missile = Fully redundant = Battle damage
Systems
= Safety concerns = Nuclear
Whit Kemmey = Hostile environment = Runs underwater
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= 5000 employees and contractors
= Panama City, Florida
= Dam Neck, Virginia
= Research, development, test and evaluation

= Engineering and fleet support activities for surface
warfare, surface ship combat systems, ordnance,
strategic systems, amphibious warfare, mines and
mine countermeasures, and amphibious and special
warfare systems
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US Submarines

= SSN—attack ships and subs
i = SSBN—strategic deterrence
%‘ “ ' '”‘*‘E& & : = 24 Iong-rangi strategic missiles (50% of US warheads)
Ir' = Survivable, re-targetable nuclear strike capability
= 560 feet, 16K tons, 155 crew
= SSGN—converted SSBN'’s for modern warfare
= 154 tactical cruise missiles
= Peace-time, conventional deterrent, and combat missions
= 66 Special Operations Forces personnel
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= Trident Fleet Ballistic Missile
= Polaris (1956), Poseidon, Trident I, Trident Il
= 44 1t, 130K Ibs, 20K ft per second (6 km per second)
= Range more than 4600 miles
= $30.9 million each

= Tomahawk Cruise Missile
= Several variants
= 20.5ft, 2900 Ibs, 550 mph
= Range approximately 1000 miles
= $600K each
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SSGN Diagram

Multiple AUR Canisters (MACs)
for up to 154 Missiles

Advanced Seal Delivery
System (ASDS)/
Dry Deck Shelter (DDS)

\(Any combnaliof two)

Exterior Communication
System (ECS)
Masts and Antennas

Accommodations for 66
SOF personnel

2 Lockout Chambers

8 Tubes Reconfigurable to either
SOF or STRIKE use

14 Tubes Strike use

Attack Weapon
Control System SOF Battle Management
Center
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Fire Control

= Fly to space and land in a small spot
= Moving launcher

= Ballistic flight

= Accuracy

= Re-targetable

= System maintenance

= Safety

10/27/04 16

= One main computer with < 1 MB of memory

= Hardware was built specifically for this system
= Many functions built into hardware or firmware
= Very few COTS components

= Software was developed in-house or by contractor
= No external market to draw from
= OS developed in-house
= Tool set developed specifically for system

= Trident Higher Level Language (THLL)
= Compilers, linkers, loaders, debug tools

10/27/04 17

= VxWorks from Wind River for PowerPC
= Kernel OS (5.3.1)
= Unix host development tools (compilers, etc.)

= PowerPC target debug tools
= VxWindows from Visicom

= X11R6 and Motif 2.0
= In-house shell development

= File client/ server software (Unix-like)

= System menu manager for display

= Support for FC specific devices and modes
= Two of everything

10/27/04 18



= Standard Operating Procedures (SOPs) are used to
conduct all operations on the weapons system

= SOPs contain rigid step by step checklist

= Majority of procedures have migrated from paper to
electronic

= Title XVII: Government Paperwork Elimination Act —
“acquisition and use of information technology, to include
alternative information technologies that provide for
electronic submission, maintenance, or disclosure of
information as a substitute for paper”

10/27/04 21

The Senate and the...House
have worked together...to create
Document Type Definition files

(DTDs) for usein the creation The Department of the Navy will

of legislative documents using fully exploit Extensible Markup

XML. Language as an enabling technology
—XIM.NOUSE. GOV to achieve interoperability in support

of maritime information superiority
—DONCIO
10/27/04 23

Using XML to Simplify Operator
Procedures

Background (cont) ..ﬂle

= Leverage system information to better control
application flow

= Perform the task in the correct sequence while
accounting for variations in system configuration

= Software directs the appropriate action at the
appropriate time

10/27/04 22

Example of Paper Procedure

(Previous Software)
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(Procedural Guide)

1. OpenTIDB®
2. Navigate to ®
Weapons

Procedures

3. Conduct WP
141 Part 1
(Process Balpar

message)

WP 141, Part |. BALPARS Entry

TDESS, ot EXCie Targetng
Operations

Operations window, start the Process

Inthe Targeting

Te55age(S) application
displays uniilinstructed to return to procedure

Atprinter, remove associated printout(s)

Verify BALPARS Message Summary printout(s) as
llow:

'+ MDR line correct against message
+ DeltaUT encountered

Example of Migration of

Weapons Procedure Into A
Electronic Environment

Pi—Partt Entry
ALDESS. if ot Execute Targeting
Operations

In the Targeting Operations window, start the Process
BALPARS Messat lication Sequence thiough
‘isplays until instructed to return to procedure

Atprinter, remove assciated printout(s)

Verify BALPARS Message Summary printout(s) as
follows
+ MDRline correct against message
+ Delta UT encountered

..
EEEEAEN RV RN

Operations

: TDESS, ot already accomplishied EXGCUe Targetng

2
o
- Auprinter, remove associated printout(s)

4. Verity BALPARS Message Summary printout(s) as
follows
+ MDRline correct against message
+ Delta UT encountered
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WP 141, Part |. BALPARS Entry

AUDESS, if not already accompiished Execute Targeting
Operai

Inthe Targeting Operations window, start the Process
BALPARS Message(S) application Sequence through

Atprinter, remove associated printout(s)

Verify BALPARS Message Summary printout(s) as
llow:

'+ MDR line correct against message
+ DeltaUT encountered

peram

1. ALDESS, if not aready accomplished Execute Targeting
2

Inthe Targeting Operations window, start the Transfer
i

BALPARS Data application. Sequen
D untilinstructed (o return to procedure

3. Ifno further targeting operations are required, n the
@ Targeting Operations window choose Cancel.

4. Exitthis procedure

WP 141, Part Il. BALPARS Transfer

Operations

Inthe Targeting Operations window, start the Transfer
fience through displays.

alia applcation:
untilinstructed to return to procedure

@ 3 Ifnofurther targeting operations are required, inthe:
Targeting Operations window choose Cancel.

4. Exitthis procedure

(Procedural Guide)

4. Log completion g
of WP 141 Pt 1

1. AUDESS, if not already accomplished Execute Targeting
peramo

Inthe Targeting Operations window, start the Transfer
BALPARS Data applcation. Sequence through displays
untilinstructed to return to procedure:

If no further targeting operations are required, in the.
Targeting Operations window choose Cancel,

Exitthis procedure

N
EEEEAEN RV RN

Conduct WP 141
Part2 (Transfer
BP message)

(Procedural Guide)

6. Log completion o
WP 141 pt 2

q

7. Cconduct WP 169
(lnit'lalize IRR i
Message Media)




i WP 169. Message Data Media Initialization

L

1. Verity Message Data ODC(s) serial number i correct
Message data ODC(s) to be iniialized.

Verify ODC(s)file protect device is notin PROTECT
osition.

ALDESS, if not already accomplished, select
lications . i

Ko

Inthe Media Operations window start the Initialize IRR
jicat

untilinstructed to return to controling procedure;

Inthe Media Operations window choose Cancel

o
6. Exitthis procedure.

|\ -
| RN

Verify Message Data ODC(s) serial number i correct
Message data ODC(s) to be iniialize.

X 2. Verity ODC(s) fle protect device is notin PROTECT
osition.

3. ALDESS,if not already accomplished, select
& ‘Applications - - Execute Media Operations,
4.

Inthe Media Operations window start the Initialize IRR
jicat

5. Inthe Media Operations window choose Cancel

6. Exitthis procedure.

|\ -
| RN

Hin ches o erakera: Talictos

Initadlicn WU Plavasgs Medis: nlomsbicn

]

Example of Migration of Weapons

Procedure Into A Software Oriented

é Verify Message Data ODC(s) serial number is correct
Message data ODC(s) 1o be intialized.

B, O

% AtDESS, i notalready accompished, select
pesa

‘§ Inthe Media Operations window start the Initalize IRR

untilinstructed to return to controlling procedure.

-]
5. Inthe Media Operations window choose Cancel

% exitnis procedure.

| ]
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(Procedural Guide)

K
This page |n(emiona\ly |eft blan!

= BALPARS Resident Task combines three
separate FC Applications into a single
operation that is sequenced by the FCS.

BALPARS Entry
BALPARS Transfer

Message Data Media
Initialization

BP Resident Task
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Definitions

= Drive Table—XML file that contains the steps of a
task

= Entity File—strings used by a Drive Table

= Drive Table Controller (DTC)—software that
How it Works interprets a Drive Table and carries out its instructions

= Semantic Actions—special functions called by the
DTC when instructed by a Drive Table

= Resident Task—a single procedure encapsulated in
one or more Drive Tables

10/27/04 58

Drive Tables

Drive Tables Entity Files

w Dr|veTab|e Semanllc

L@J
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N

m‘ Drive Table Semantlc
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NAV,

DAHLEREN

Drive Tables

Status Section

<status >
<address>
<code>balpars</code>
<title> &balpars; <ftitle>
</address>
<security class="unclassified"/>
<applic>
<all/>
</applic>
<version>
<revision>Baseline</revision>
<change>0</change>
<reason>Process and transfer BALPARS data. </reason>
<date>
<year>2003<lyear>
<month>April</month>
<day >28</day >
</date>

<resp>Whit Kemmey K54</resp>
<lersion>
</status>

Content Section

Abort if this |<content icon.num="0">
<mode>STANDBY <mode>
mode>MSLTEST</mode>

<equipment >MMSS</equipment>

qfnterface>

<property valuetype="string">displayOpen </property>
<value>false<ivalue>

<property valuetype="string">statusMsg</ property >
<value>&balpars.scroll.abort; <ivalue>

<property valuetype="string">completeMessage</property >
<value>&balpars.complete.no_transfer;<value>

<property valuetype="string">assumeMedialnserted< property >
<value>false<value>

</interface>

<task title="&balpars;">

<l--MAIN STEPS -->

= address
= all

= applic

= change
= code

= date

= day

= month

10/27/04

= action

= assert

= case

= content

= default

= drivetable
= dtref

= else

= elseif

L] eq

= equipment
= expression
L] ge

10/27/04

DriveTable
3 - TS -

10/27/04

Status Elements

reason

resp All elements used by Drive

revision Tables are specified in aDTD

security

spalt

title These elements are part of the
) DT metadata (contained in the

version status section) and are parsed

year by the DTC, but are not used in

execution of the DT

Content Elements

= go2step
L] g[

= if

= interface
= le

= log
=t

= mode

= ne

= parameter
= postcond
= precond

= property

Prive Tables

\

A

62

il
protocol
sa
status
step
step-alts
subtask
subtask-alts
switch
task
task-alts
then
value
wrapup

64

66
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Entities
<IENTITY leapsec "BALPARS">

<IENTITY SUCCESS "0">
<IENTITY DEP_ABORT_DATA "7">
<IENTITY DEP_ABORT_MMSSIO "8">

<IENTITY balpars.initl "This task will process and transfer BALPARS data and, if
required, prompt for media initialization.">
<IENTITY balpars.init2 "Do you want to continue?">

<IENTITY balpars.abort "Operation aborted.">

<IENTITY balpars.abort.mode_change "Mode change is in progress.">
<IENTITY balpars.abort. mode_fail "Mode was not achieved.">
<IENTITY balpars.abortmmss "A MMSS failure has occurred.">

XML Library

Prive Tables

Drive Table
Controller

10/27/04 68

4‘%
= Open source XML parser libxml

= Written in C; source code can be downloaded from
the internet at http://www.xmlsoft.org

= Uses a DOM-like interface

10/27/04 69

ln.l ’L !!:I

DT is parsed by XML Parser and then represented in
memory as a tree of nodes

tep-alts

|sa | |dt-ref | |sa |

10/27/04 70

Drive Tables Entity Files

e Ao

m— DINCTehE
cloctio > oot ol
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= Called when operator selects menu items
= Parameter indicates filename of Drive Table (DT)

= DTC calls XML Parser to load DT into memory as
DOM tree

= DTC moves from node to node, executing specified
instructions, and deciding which node to execute next
based on DT

= DTC calls Semantic Actions (SAs) as instructed by DT
= DTC can execute additional DTs as instructed by DT
= DTC remains responsive to system events

10/27/04 72
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DTC
execute
. - .
list of running DT's current tag
move ClI
current pove
DT . properties
nstruction TP
current
DT . properties
nstruction TP
10/27/04 .

-

listSize = dtc_count Chi | drenByNane( post condNode, assert _str);
for (i=0; i < listSize; i++){
tenpn = dtc_next Chi | d(post condNode, t enpn, assert_str);
status = dtc_assert(tenpn);
if (status != SUCCESS){
dt c_goCat ( DTC_ERR_POSTCOND) ; } }

dtc_postCond

post condNode = dtc_get On(dtc_gl obal s- >dt St ack) ;

next Node = post condNode- >next ;
if (NULL == next Node){
parent Node = post condNode- >par ent ;
if (xm Strcnp(parent Node->nane, step_str) == 0){
next Node = dtc_fronBt epToNext Execut abl e( par ent Node) ; }}
dt c_set On(dt c_gl obal s->dt St ack, next Node) ;

dt c_sendEvent () ;

10/27/04 75

= Set of functions with common prototype
= Loaded along with DTC
= Invoked using symbol lookup
= Char** sa_name (SaArg *saArg)
= saArg structure
= Parameter data from DT as NULL-terminated array
= Additional information from DTC (e.qg., application context)

10/27/04 77

dtc_gl obal s->uxTopLevel = XtApplnitialize(...);

dtc_gl obal s->wi dget1d = fcx_create_nsgbox(...);
Xt Set MappedWienManaged(. .. Fal se);

Xt Set MappedWienManaged(. .. Fal se);

Xt Real i zeWdget (...);

Xt AddEvent Handl er (... (XtPointer)dtc_clientMessageth ...);
xcne. type = O ient Message;

xcme. wi ndow = Xt W ndow( dt c_gl obal s->trueTopLevel );

xcne. format = 32;

xcne. message_type = 1;

XSendEvent (... (XEvent *)&xcne);

Xt AppMai nLoop(dt c_gl obal s->uxAppCont ext ) ;

Prive Tables

|
Menu g’ ive Table = Qg Scmantic
Selection Controller Actions
A i
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char **sa_get Char(SaArg *saArg) {
char **retArray = NULL;

if (2 == sa_get Nuntl enent s(saArg- >stringArray)) {
status = sa_get StringAt(saArg->stringArray, &tr, 0);

if (ERROR!= status) {
status = sa_get LongAt(saArg->stringArray, & ndex, 1);

if (ERROR != status) {
retArray = sa_newstringArray(1);
if (index >=strlen(str)) {
sa_putStringAt(retArray, "error", 0); }
el se {
ch[0] = str[index];
sa_putStringAt(retArray, ch, 0); }}}}

return retArray;}

13



= -a@_CckDessConfig checks status of specified DESS

NSWCDD Semantic

Actions

sa_ckUAS determines if UAS is open

sa_launchUAS launches UAS from the specified Mass Memory

sa_isMMSSavailable provides the status of the “other” Mass
Memory

sa_launchApp launches an application
sa_whatDESSamlprovides the node number of the DESS
sa_wrapupApp terminates a previously launched application
and unloads the associated program set

sa_getChar returns a single character from a string
sa_increment increments a given integer

sa_concatenate takes two strings and returns the string
sa_autolog posts a message to the autolog

79

Content Section

<content icon.num="0">

<mode>STANDBY</mode>

<mode>MSLTEST </mode>

<equipment>MMSS</equipment>

<interface>
<property valuetype="string">displayOpen</property>
<value>false</value>
<property valuetype="string">statusMsg</property>
<value>&balpars.scroll.abort;</value>
<property valuetype="string">completeMessage</property>
<value>&balpars.complete.no_transfer;</value>
<property valuetype="string">assumeMedialnserted </property>
<value>false</value>

</interface>

<task title ="&balpars;">

<I-MAIN STEPS->

<if>
<expression>
<property valuetype="string">dtc.abort</property>
<eq/>
<value>true</value>
</expression>
<then>
<action>
<go2step stepref="initResponse"/>
</action>
</then>
</if> -
|(f (dtc_abort == TRUE)

got o init Response;

Using XML to Program

<step id="scrollStatus">
spname="sa_postMessage">

Passing
barameters |

<parametername="messageString">
<property valuetype="string">statusMsg</property>
parameter>
<property valuetype="string">result</property>
</sa>
<ppstcond>
<assert>
Seta <property valuetype="string">done </property>
iable <value>true<ialue>
<lassert>
</postcond>
</step>

ifNode = dtc_get On( dtc_gl obal s->dt Stack);

acti onNode = dt c_get Acti onNodel f True( i f Node);

if (NULL == actionNode){ /* check <elseif>'s */
listSize = dtc_count Chi | drenByNane(i f Node, el seif_str);
for (i =0; (i <listSize) & (NULL == actionNode); i++){
el sei f Node
act i onNode

dt c_get Acti onNodel f True(el sei f Node);}}

if (NLL == actionNode){ /* check for <else> */
el seNode = dtc_nextChild (ifNode, elseNode, else_str);
if (NULL != el seNode) actionNode = el seNode->children;}

if (NULL !'= actionNode) status = dtc_action(actionNode);}
if(status == SUCCESS) status = dt c_set!|fSwitchNextNode(ifNode);
if(status == SUCCESS) dtc_sendEvent();

10/27/04

<parameter name="printObject'>SCROLL </parameter>

dtc_next Chil d(i f Node, el seifNode, elseif_str);

84
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<switch>
<property valuetype="string">thisDess</property>
<case><value>1</value>
<action>
<assert>
<property valuetype="string">otherDess</property>
<value>2</value>

</assert>
</action>
</case>
<case><value>2</value>
<action>
<assert>
<property valuetype="string">otherDess</property>
<value>1</value> switch (thisDess)
</assert> {
</action> case 1:
</case> ot her Dess :
</switch> br eak;

case 2:
otherDess := 1;

<step id="initialize">
<sa name="sa_postDisplay'>
<parametername="TitleText">&balpars;</parameter>
<parametername="TemplateType">Question</parameter>
<parameter name="SystemModal">NO</parameter>
<parameter name="NumButtons'>2</parameter>
<parameter nam umWidgets'>3</parameter>
<parameter nam ushbutton1">YES</parameter>
<parameter name="Pushbutton2'>NO</parameter
<parameter name="Widget|D">PIXMAP_WIDGET </parameter>
<parameter name="Pixmap">Question</parameter>
<parametername="Text1">TEXT_STRING_WIDGET </parameter>
<parametername="String1">
<property valuetype="string">initializeMsg </property>
</parameter>
<property valuetype="string">windowl|D</property>
</sa>
<postcond>
<assert>
<property valuetype="string">displayOpen</property>
<value>true<Nalue>
</assert>
</postcond>
</step>

<step id="initResponse">
<sa name="sa_getResponse">
<parameter name="windowID">
<property valuetype="string">windowlID< property >
</parameter>
<parameter name="numRegionOneCheckBoxes ">0</parameter>
<parameter name="numRegionTwoCheckBoxes">0< parameter>
<property valuetype="string">buttonSelected</property >
<property valuetyp tring">firstScrollRegion</property >
<property valuetype="string">secondScrollRegion</property>
</sa>
<switch>
<property valuetype="string">buttonSelected</property >
<case>
<value>YES<value>
<action><go2step stepref ="initRemove'/></action>
</case>
<case>
<value>NO<Nalue>
<action><go2step stepref ='finalRemove"/></action>
</case>
</switch>
</step>

10/27/04

Displaying a Panel

High-Level Flow through

BALPARS.xml

88
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<drivetable> : ‘<step id="initialize"></step>

<status></status> <step id="initializeResponse"></ste
<content icon.num="0"> <step id="initializeRemove"></step>
<mode>STANDBY</mode> >

<I-SUBROUTINES >
<!-- abort -->
<step-alts id="abort"></step-alts>
<!-- printouts and complete -->

>
<step id="printoutsResponse "></stej

<step id="printoutsRemove"></step |
hw

<!-- finalResponse -->
<step id="finalResponse "></step>
<l-WRAPUP ->
<wrapup>
<step id="finalRemove"></step>
<step id="scrollStatus"></step>

<equipment>MMSS</equipment>

<interface><finterface >

<task title="&balpars;">
<Il-MAIN STEPS->

tResponse"></step>
initPrint'></step>

<step id="initRemove "></step>
<step id="checkMode"></step>
<step id="callChangeMode "></step>
<step id="mtfss"></step>

<step id="mtfssResponse"></step>

<stei idf'mtfssRemove“x/steﬁ

BALFANS Infcmmize

<step id="getAltMmssStatus'></step> </wrapup>
<step id="getDess1Config"></step> </task>
</content>

<stei id="ietDeSSZConfii‘></steﬁ>
>

</drivetable>




Summary of Benefits _ﬂﬁi— Customer Perspective

* Easy to modify and extend = Simplify execution of procedures

= Change oradd Drive Tables = Direct actions of operator
* Add SAs that anyone can use = Account for configuration
= New features = Reduce reliance on paper
= Multi-purpose XML = Reduce number of actions required
= Generate documentation
= Convert to HTML via XSL for testing Drevious # of Steps Current # of Steps
= Incorporate into Content Management system for 58 16

configuration control
= IMPROVE QUALITY OF LIFE OF THE SAILOR!
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