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The Process

Operational 
Architecture

Technical
Architecture

System 
Architecture

Requirements Definition

Requirements Matrix
What information?
Who needs it?
What data elements?

System Design  

What tools?
Interfaces?
How integrated?

System Standards

Specifications
Integrity
Interoperability
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Candidate 
Technologies 
and Concepts
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PRC-150 HF
PRC-117F SATCOM

WAVLAN

Technology Funnel

Reporting Module

Libretto 

PRC-150
PRC-117F
WAVLAN
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Results
AARs / SCRs

Spiral 
Development

Capability
Functional
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Operational Architecture: 
Definition

“The operational architecture view is a description of “The operational architecture view is a description of 
the tasks and activities, operational elements, and the tasks and activities, operational elements, and 
information flows required to accomplish or support a information flows required to accomplish or support a 
military operation.”military operation.”

• Descriptions of the 
operational elements

• Assigned tasks and activities

• Information flows required 
to support the warfighter

• Types of information exchanged

• Frequency of the exchange

• Which tasks are supported by the 
exchanges

• The nature of the exchanges in 
detail sufficient to ascertain 
specific interoperability 
requirements
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Operational View

FR
FS

TH
DCEC

First 
Response

First 
Response

Forward SurgeryForward Surgery

Theater HospitalTheater Hospital
Enroute CareEnroute Care

Definitive CareDefinitive Care

Information Requirements

Forward
Health Care

Information Superiority 
(Situational Awareness)

Mission Planning 
and Rehearsal

Telemedicine 
Teams

Facilitated by 
Net-centric & 

layered comms

Patient Movement
and Visibility

Medical Treatment 
Facility Status

Clinical
Reachback

Medical  
Surveillance
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JTF HQ Ashore or Afloat
Watchboard

Full Complement of MTFs
Net-centric data exchange

Logical Networks Established
Shared Situational Awareness
Field MTF Support
Air Evac Information Exchange
Clinical Reach-back

Network of “Subnets”
Sites connected by HF
Sites connected by VHF/UHF
Sites connected by NIPRNET
Sites connected by POTS

Range of Data rates
As low as 1.2kbps on HF
As high as 256 KB over NIPRNET

Wireless LAN (WAVELAN) 
- 802.11b where sensible within MTFs

JMO-T Systems Architecture 

Concept of Operations

TCAS

Theater Pt Movement
Requirements Ctr

Joint Pt Movement Requirements Ctr 
AE/Airlift C2

Strategic  Evacuation

Tactical 
Evacuation

(C-130)

Definitive Care Hospital

JTF HQ

Forward Surgery
With Wireless LAN

LOS Data Link
(<10 miles)

Beyond LOS Data Link

Medical Consultation
“Reachback”

UHF SATCOM

Forward Surgery
First Responder

NIPRNET 
Connectivity

TCASTCAS

TCASTCAS

LOS Data Link
(<10 miles)

TCASTCAS

LOS or BLOS 
Data Link

• Medical Applications
With TCAS

• Wired or Wireless
Network

PDA
• Medical Applications

With TCAS

• Wired or Wireless
Network

PDA

First Responder

Ground Ambulance

Afloat Medical Treatment
Facilities

TCASTCAS

TCAS

TCASTCASTCASTCAS

Theater Pt Movement
Requirements Ctr

Joint Pt Movement Requirements Ctr 
AE/Airlift C2

Strategic  Evacuation

Tactical 
Evacuation

(C-130)

Definitive Care Hospital

JTF HQ

Forward Surgery
With Wireless LAN

LOS Data Link
(<10 miles)

Beyond LOS Data Link

Medical Consultation
“Reachback”

UHF SATCOM

Forward Surgery
First Responder

NIPRNET 
Connectivity

TCASTCAS

TCASTCAS

LOS Data Link
(<10 miles)

TCASTCAS

LOS or BLOS 
Data Link

• Medical Applications
With TCAS

• Wired or Wireless
Network

PDA
• Medical Applications

With TCAS

• Wired or Wireless
Network

PDA

First Responder

Ground Ambulance

Afloat Medical Treatment
Facilities

TCASTCAS

TCASTCASTCAS

- Echelon 1 - Echelon 2 / Bravo Team - JTFHQ / Alpha Team
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?Joint Medical Workstation (JMeWS) – Oracle 9.i database/applications

• Micro-Internet Controller (MINC)/Team Care Automated System (TCAS) 

?Reporting Module

• Patient Reports 

• ANNEX Q Reports

?SNAP Automated Medical System (SAMS v8.2/8.3 & 9.0) 

?WatchBoard - Medical battlespace situational awareness display

?Clinical Reachback (MedX7!)

?Medical Data Surveillance System (MDSS)

?Joint Medical Semi-Automated Forces (JMedSAF) 

?Healthcare Complex Model (HCM)

Applications Overview
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Layered Communications Network 
Data Exchange Options

?NIPRNET (128 KBPS)

?PRC-150 HIGH FREQUENCY RADIO (2.4-9.6 KBPS)

?PRC-117F / PSC-5 SATCOM (2.4 KBPS)

?INMARSAT (VOICE and 9.6 - 64 KBPS)

?CELL PHONE (VOICE and 9.6 KBPS)
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Reporting Module

?Patient Reports

• SF 600 Chronological Record of Medical Care
• Hospitalization Report
• Host Nation Report
• MEDEVAC Report (Tactical Ground/Air)
• Air-Evacuation Patient Information (API)

?ANNEX Q Reports

• Joining Report
• Capability Report
• Medical SITREP
• Blood Report
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Joint Medical Workstation (JMeWS)

?Mobile Medical Data Store (MMDS) – Oracle 9.i database local/theater 
• Object-Relational Database Management System (O-RDBMS)
• Secure Socket Layer (SSL) Client/Server access
• Oracle Advanced Security Module – 3DES encryption 

?Micro-Internet Controller (MINC) / Team Care Automated System (TCAS)
• Provides low bandwidth (2.4-64 Kbps) data networking capabilities to 

existing military tactical radio systems (HF, SATCOM, VHF, UHF)
• Allows creation of sub-networks of same frequency tactical radios and 

bridging of different frequency subnets into a consolidated network
• Conversion from RS-232 serial data to a synchronous MIL-STD-188-114 

data stream. Each data controller can support up to two radio systems  
• Team Care Automation System (TCAS) communications software –

uses object-oriented compression scheme to enhance data exchange 
at low bandwidths (3DES encrypted)
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Patient Tracking, 
Visibility and Status
Patient Tracking, 

Visibility and Status

Near Real-Time C2

SF 600
- Sick Call Log Hospitalization

- Provider Note
- OR Note

MEDEVAC

Host Nation AE Patient 
Information (API)

Initial 
Encounter

Admission/ 
Surgery

Ground / Air
Tactical 

Evacuation Host Nation
Facility

Admission Strategic 
Air Evacuation
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Annex Q Reporting

Facility ReadinessFacility Readiness

Joining

w/ Personnel

Capabilities

w/ Personnel

Medical

SITREP
Blood
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Watch Board Patient Visibility

Patient Search

Patient Search
Results

SF600 Details MEDEVAC Details

Hospitalization 
Details

Air-Evac
Patient 

Information

Host
Nation
Details
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Watch Board Facility Status

Capability

Blood Theater Current

Theater Historical

Joining

Medical SITREP

Medical SITREP

w/ Capability
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Medical Data Surveillance System                 
(MDSS) Standard Reports

Y o u r  S e l e c t i o n s  
M e n u  T i t l e  Y o u r  S e l e c t i o n  

M T F  1 8 t h C S H ,  
3 r d M E D B N  

U n i t  A l l  
P a t i e n t  T y p e  S i m u l a t e d  P a t i e n t 

 
W e e k l y  D N B I  f o r  A l l  U n i t ( s )  a n d   
f o r  1 8 t h C S H ,  3 r d M E D B N  M T F ( s ) 
B a c k  t o  >  s e l e c t i o n  s c r e e n   
 
C a l c u l a t e d  P A R  w a s  7 2 3   
 
M o s t  r e c e n t  r e p o r t s  a s  o f : 
3 / 3 0 / 2 0 0 1  1 0 : 1 2 : 3 6  ( G M T ) 
 

S t a r t  D a t e  2 0 0 1- 03 -2 4  0 0 : 0 0 : 0 0  

E n d  D a t e  2 0 0 1- 03 -3 0  2 3 : 5 9 : 5 9  

 

 

P A R  
( A v e r a g e  
F o r c e )  

7 2 3  

D i s e a s e  a n d  N o n -
B a t t l e  I n j u r y  
C a t e g o r y  

W e e k l y  
I n c i d e n c e  

W e e k l y  
r a t e  p e r  
t h o u s a n d  

D a y s  
o f  
L i g h t  
D u t y  

L o s t  
W o r k  
D a y s  

I n -  
P a t i e n t s  

O u t -  
P a t i e n t s  

D e r m a t o l o g i c a l  0  0  0  0  0  0  

U n e x p l a i n e d  F e v e r  0  0  0  0  0  0  
G a s t r o i n t e s t i n a l  0  0  0  0  0  0  
G y n e c o l o g i c   0  0  0  0  0  0  
H e a t / C o l d   0  0  0  0  0  0  
S p o r t s  I n j u r y   0  0  0  0  0  0  
M o t o r  V e h i c l e  
A c c i d e n t  I n j u r y   

0  0  0  0  0  0  

W o r k  I n j u r y   0  0  0  0  0  0  
O t h e r  I n j u r y   1 4   1 9 . 3 6 4   0  0  7   7   
O p t h a l m o l o g i c a l  0  0  0  0  0  0  
P s y c h i a t r i c  M e n t a l  0  0  0  0  0  0  

P s y c h i a t r i c  S t r e s s   0  0  0  0  0  0  
R e s p i r a t o r y   0  0  0  0  0  0  
S T D   0  0  0  0  0  0  
O t h e r  
M e d i c a l / S u r g i c a l   

0  0  0  0  0  0  

T o t a l  1 4  0  0   0   7   7   

C a t e g o r y   W e e k l y  
I n c i d e n c e  

W e e k l y  
r a t e  p e r  
t h o u s a n d  

D a y s  
o f  
L i g h t  
D u t y  

L o s t  
W o r k  
D a y s  

I n -  
P a t i e n t s  

O u t -  
P a t i e n t s  

D e n t a l  0  0  0  0  0  0  
M i s c / A d m i n   0  0  0  0  0  0  

DNBI ReportDNBI Report

Reportable ConditionsReportable Conditions

Ill Defined ConditionsIll Defined Conditions

Major ICD 9 CodesMajor ICD 9 Codes
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Medical Data Surveillance System       
(MDSS) Analyses Capability

DCDDCD

Relative RiskRelative Risk

Alert MatrixAlert Matrix
Patient ListPatient List

Patient RecordPatient Record

Dynamic Change
Point Detection
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Joint Medical Semi-Automated 
Forces (JMedSAF) 

Synthetic 
Battlespace

J
M
e
d
S
A
F 
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Features of Joint SAF

• Synthetic Force Objects (sample list)
– FWA, RWA, Tanks, Jeeps, Trucks, Individual Combatants (ICs), LHDs

Divers, Missiles, Commercial Air/Ships
– Objects composed of…Weapons systems, Sensor systems, Communication 

systems, Maneuver systems, Physical attributes 
• Behaviors use or “task” objects

Tanks working as platoons/companies, Individual Combatants work as rifle 
teams/squads, special ops teams
Mine neutralization tactics, Anti Air warfare

• Synthetic Environments composed of 
integrated environmental models and databases
?Multi-State Objects
?Dynamic Weather
?Environmental Effects on Objects 
?2D/3D Visualization  
?Multiple C4ISR  interfaces
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Allows the User To...

?Rehearse Plans and Courses of Action
?Augment Tests and Operations with 

Virtual Systems and Participants
?Model & Evaluate New Systems
?Evaluate New Doctrine, Concepts, and 

Tactics, Techniques and Procedures

Integrated into a Joint Synthetic Battlespace
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Entities 
• Medical Treatment Facility 

Examples
– Battalion Aid Station, Surgical 

Company
– Combat Support Hospital, 

Fleet Hospital
– Host Nation Facilities, 

Refugee/IDP Camps
• Ambulances 

– HMMWV, M113
• Tactical and Strategic Air Evac

– UH-60, C-130, C-141, C-9
• CRTS (LHD)
• USNS Mercy

JMedSAF Medical Simulation 
Enhancements to JSAF

• Casualties 
– WIA, DNBI

• Evacuation
– Manual or Auto
– Affected by  

Terrain 
and 
Environment

• Medical Facilities
Beds, Equipment
Personnel, Supplies
Telemedicine

Behaviors
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JMedSAF Characteristics

• Casualty Sources
– WIA caused by force on force interactions
– DNBI generated based on Population at Risk, one of three 

geographic DNBI distributions, and variable mission length
– Specific diseases  and disease distributions may be injected to 

support MSEL execution

• Casualty Treatment
– Treatment required based on DEPMEDs protocols and Time, Task, 

Treater Files (TTTF) as implemented by MAT
– MTF stay time and  probability of recovery based on Patient Code

(PC) and available treatment
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JMedSAF Characteristics (Cont.)

• Medical Treatment Facilities (MTF)
– Basic MTF Templates based on MAT templates
– Host Nation facilities and Refugee/IDP camps also available
– Variable staffing, supply, holding and treatment capability
– Configuration may be changed during exercise play
– Length of stay dependent on time required to stabilize and treat

specific PC

• Evacuation Simulation
– Inadequate MTF resources generate evacuation request 
– Selected destination based on facility’s ability to treat patient
– Patients expected to exceed evacuation policy will be evacuated out 

of theater upon stabilization 
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JMedSAF Characteristics (Cont.)

• Command and Control Messages for Situational 
Awareness
– Casualty reports generated at point of occurrence
– MTF Outpatient, Admit/Discharge, and In Transit Reports 

generated as occurring
– Evacuation requests generated as necessary
– Blood, Capability, SITREP,and Joining Reports generated to 

provide status of MTFs
– Information displayed on Medical C2 system (Watch Board and 

MDSS)
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Healthcare Complex Model (HCM)

A Tool for Medical Contingency Planning
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PLAN

Health Care
Delivery
SystemEVALUATE IMPLEMENT

DESIGN

EVALUATE IMPLEMENT

Model
System

Using simulation-based planning as an enabler 
of health care system deployment

6

Simulation-Based 
Analysis Approach

Where/How to 
expand telemedicine?

What are resource allocation 
implications?

What medical services 
increase 

the RTD rates?

What if….?
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HCM simulates healthcare delivery through discrete events at 
the patient episode level throughout a large network of 
facilities.

Overview of HCM Overview of HCM 

• Providers

• Care Protocols

• Ancillary Resources

• Equipment

• Information Technology

Evacuation Patterns

Telemedicine 

Population

Patients

Population

Population Population

Pa
tie

nts

Patients

Patients


