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The ReSupply Validation Program (RSVP): 

A Systems Report 

Introduction 

 

The United States Marine Corps (USMC) has changed its doctrine and policy to 

achieve more flexible and effective combat operations. To accomplish this goal 

(as expressed in Operational Maneuver From the Sea), Concept of Naval Force 

Protection for the 21st Century, Joint Vision 2020, Marine Corps Strategy 21, and 

Sea Power 21 illustrate the need for highly mobile medical units with improved 

responsiveness.1-5 The success of such units is impossible without the 

development of more modular, flexible, and efficient Authorized Medical 

Allowance List/Authorized Dental Allowance List (AMAL/ADAL) 

configurations that match the speed and mobility of USMC contingency response 

operations. 

 

The development of such streamlined AMALs/ADALs requires improvement in 

the medical resupply process. Currently, USMC is sustained with preconfigured 

AMALs/ADALs: when some of the supplies within an AMAL are exhausted, the 

entire block is resupplied rather than only those items that have been depleted. 

This process assumes the same consumption rate for each line item in the block. 

When in theater, consumption rates vary significantly depending on the patient 

stream. As a result, USMC unnecessarily expends resources in the form of supply 

overstock as well as in storing, maintenance, and transportation of these 

additional supplies.  

 

To streamline the resupply process, the Naval Health Research Center (NHRC) 

expanded the Estimating Supplies Program (ESP), a program that estimates the 

supplies required to treat a particular patient stream, into a tool called the 

ReSupply Validation Program (RSVP). RSVP is a software program designed for 

Navy and Marine Corps planners and logisticians as (1) a simulation tool that 

models the delivery and consumption of a medical supply inventory over a series 

of time intervals, and (2) a research tool that can help determine the optimal 

configuration and delivery schedule of medical supplies for any type of operation. 

RSVP links the resupply process to the demands of the patient stream, providing 
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users with the ability to tailor their resupply to meet the needs of a specific 

mission. 

 

This document explains what RSVP does, how it works, and why it is useful for 

the medical planning and logistics communities.  

 

Background 

 

In the 1990s, NHRC designed the supply review model that established a valid 

configuration for a single AMAL/ADAL by mapping patient conditions (PCs) to 

medical tasks to the individual supplies needed to perform those task.6-15 USMC 

requested that NHRC use this same process to determine the total materiel 

requirement for a defined patient stream, this time mapping the quantity of PCs 

to the individual supply item quantities.   

 

NHRC first evaluated how the current AMAL configurations served a user-

defined patient stream. NHRC developed a patient stream using ESP, which 

incorporated patient probabilities from the ground casualty projection system 

FORECAS. Eight thousand three hundred and thirty-one patients (the notional 

number of patients for which the current AMALs are configured) were entered 

into ESP and distributed over 350 PCs. ESP then generated the consumable 

supplies and equipment necessary for treating these patients. The analysis showed 

that the consumption rates of each item in the AMAL vary significantly. In fact, 

current inventory levels of approximately 70% of the consumable supply items 

exceeded the actual requirements of the defined patient stream. 

 

After discovering the excess in the original AMAL configuration, NHRC proposed 

to simulate the consumption of an ESP-generated inventory that was linked to a 

patient stream. The goal was to assess whether the necessary items and quantities 

were available to treat patients as they arrived into the health care system. To 

achieve this goal, several capabilities were incorporated into ESP: the ability to time 

phase the patient stream and inventory, the ability to decrement supply quantities 

from an inventory as they were used, and an expanded selection of reports. NHRC 

named the new program RSVP to acknowledge its new functionality. The results of 

the simulation showed that the RSVP time-phased inventory would be successful in 
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treating the patient stream while at the same time reducing supply overstock and, 

therefore, the resources required to store, maintain, and transport that overstock.  

 

For a detailed description of the development of RSVP from ESP, see NHRC 

Technical Report 03-18, “The ReSupply Validation Program (RSVP): Developing 

ESP Into a Tool That Validates Patient-Driven Fleet Marine Force Medical 

Resource Requirements.” 16   
 

Description of RSVP 

 

Underlying Data 

Because RSVP was developed from ESP, the two programs share the same 

database and are installed at the same time. For RSVP to run properly, the most 

current version of ESP must also be installed on the same machine. When using 

RSVP, users select scenarios that were generated in ESP, either preestablished 

ones or ones they created themselves. 

 

RSVP offers the following levels of care and their respective functional areas 

(FAs): First Responder, Battalion Aid Station (BAS), Forward Resuscitative 

Surgery System (FRSS), Surgical Company (SC), En Route Care, Small 

Ships/Independent Duty Corpsman, Landing Ship Dock/General Medical 

Officer, and Preventive Medicine. RSVP also has the treatment briefs developed 

by the Joint Readiness Clinical Advisory Board. 

 

RSVP has two primary functions: to create an inventory and simulate its use. The 

user enters scenario parameters and RSVP calculates supplies according to 

stochastic principles, which means it generates inventories by randomly choosing 

the arrival times and PCs of each patient. Once it creates the patient stream, 

RSVP identifies supplies consumed by those patients, then, over time, decrements 

the quantity of each item from the supply block. The user can see which supplies 

will last throughout the scenario. 

  

These two functions, Inventory Generation and the Consumption Simulator, are 

explained in greater detail below.



4 

Inventory Generation 

The Inventory Generation function is used to generate and schedule the delivery 

of a resupply inventory based on the arrival of the patient stream. This function 

has three screens, each with its own tab: Scenario, Functional Area Laydown, and 

Generate Inventory. 

 

Scenario Screen 

In the Scenario screen, the user enters the following parameters to define the 

scenario: the number of patients, the number of days in theater, and the number 

of resupply periods (see Figure 1).  

 

 
Figure 1.  The Scenario screen. 

  
Next, the user selects a scenario. The scenario, as previously mentioned, is 

originally built in ESP where the user selects the levels of care, the FAs, and the 

PCs those functional areas are expected to treat. Therefore, the scenario the user 

selects in RSVP determines the FAs for which the inventory is built as well as the 

types of patient stream the inventory is suited to treat.   

 
Functional Area Laydown Screen 

Next the user clicks the Functional Area Laydown tab to select the FAs for the 

scenario (see Figure 2). The list of FAs are those that were selected when the user 

321
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built the scenario in ESP. The user specifies how many of each FA to supply. At 

least one FA must be selected to execute RSVP. 

 

 
Figure 2. The Functional Area Laydown screen. 

 

Generate Inventory Screen 

The user then clicks the Generate Inventory tab. In this screen, the user enters the 

number of days in each period and the percentage of casualties expected to arrive 

during each period. Once the days and percentages are entered, RSVP creates a 

bar graph to display the percentage of patients expected to occur in each period.  
 

 
Figure 3. The Generate Inventory screen. 

2

3
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This feature allows the user to model supply delivery while taking into account 

mission constraints. Based on the knowledge of the type of operation, the 

location, the terrain, the number and types of available transportation assets, and 

storage capabilities, the user can adjust how much of the inventory arrives during 

each period. RSVP uses these percentages to divide the inventory into shipments: 

if 10% of the casualties are expected in period 1, then 10% of the inventory is 

sent at the beginning of the period. The user can change the period days and 

percentages, which in turn changes the bar graph upon leaving the grid. 

 

Once the user types in the inventory Name and clicks the Generate button in the 

Generate Inventory screen, RSVP generates 100 stochastic iterations of the 

patient stream. For each iteration, RSVP generates a patient stream based on the 

percentages of occurrence in the scenario.  

 

Next, each PC's iterations are ordered on patient quantity from highest to lowest. 

The 80th percentile quantity is chosen for each PC. Then, RSVP identifies the 

quantity that matches the 80th percentile, aggregates the patient stream, and 

generates the supplies to treat those patients.  

 

For example, Figure 4 shows 5 iterations of a patient stream. PC 001 appears 2 

times in the first iteration, 1 in the second, 4 in the third, 3 in the fourth, and 1 in 

the fifth. These quantities are then rank ordered. The 80th percentile, which is 3, 

would be used to generate the supplies to treat that PC.   
 

Sample Patient Stream 

Iteration PC 001 PC 002 PC 003 
1 2 1 3 
2 1 2 1 
3 4 0 4 
4 3 0 0 
5 1 1 1 

 
Rank-Ordered Sample Patient Stream 

Percentile PC 001 PC 002 PC 003 
 100  4 2 4 

80 3 1 3 
60 2 1 1 
40 1 1 1 
20 1 0 0 

 
 Figure 4. Sample Iterations of a Patient Stream.
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Inventory Reports 

 

RSVP generates 7 inventory reports, some of which detail elements of the 

scenario and patient stream, and others that are concerned principally with 

supplies.  

 

The scenario and patient description reports are: 

• Scenario Description 

• Patient Stream by Category 

• Patient Stream 

The reports detailing lists of supplies for the patient stream are: 

• Total Calculated Supply Requirements – Units of Measure 

• Time-Phased ReSupply Sorted by Functional Area Then Supply 

• Time-Phased ReSupply Sorted by Supply Then Functional Area 

• Time-Phased ReSupply Sorted by Supply Totaled Across Functional Area 

– Unit of Issue  

 

The Scenario Description report (see Figure 5) lists the user inputs for the 

scenario: the name, the selected FAs, the first and last day of each period, and the 

total number of patients divided into the number of periods. This report is useful 

for seeing the user inputs at a glance. 
 
 

 
Figure 5. The Scenario Description report. 
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Figure 6. Patient Stream by Category report. 

 

The Patient Stream by Category report (see Figure 6) lists the number of patients 

within each patient category. The patient categories are those defined by the Joint 

Readiness Clinical Advisory Board. This report is useful for seeing the frequency 

of occurrence by types of patients. 

 

The Patient Stream report (see Figure 7) lists the patients in order by PC code. 

This report is useful for identifying whether a particular PC is in the scenario. 

 

 
Figure 7. Patient Stream report. 
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The Total Calculated by Supply Requirements report (see Figure 8) is an 

alphabetical list of supplies for the given patient stream. The supplies are grouped 

by FA and includes the National Stock Number (NSN), supply nomen, and unit 

of measure (UM) quantity. This is useful for viewing the total supply needs for 

each FA.  

 
 

Figure 8. The Total Calculated by Supply Requirements – Units of Measure report. 

 

The Time-Phased ReSupply Sorted by Functional Area Then Supply report (see 

Figure 9) tells medical planners whether a supply lasts the duration of the 

scenario.  

 
Figure 9. Time-Phased ReSupply Sorted by Functional Area Then Supply report 

 

The report categorizes each supply by UM, unit of issue (UI), and unit of issue 

reduced (UI-) for each FA.  
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UM is the amount of supply required to treat the patient stream. UI is the amount 

of the supply required to treat the patient stream rounded up to the nearest 

package size. UI- subtracts the amount of the supply already in the inventory, so 

that an additional order will not be placed. This report shows how different 

methods of packaging supplies affects the quantity required during each period 

throughout a scenario. 

 

UI amounts carry over from period to period, such that if the supply is packaged 

in units of 12, and only 5 are needed for period one and 5 for period six, 2 units 

of 12 each will not be ordered (creating an inventory of 24), but rather the original 

package of 12 will cover both periods. 

  

The Time-Phased ReSupply Sorted by Supply Then Functional Area report (see 

Figure 10) lists each supply and all the FAs in which it is used. The report displays 

the UM, UI, and UI- quantities for each period. This report is useful for viewing 

the demand for a particular supply for all FAs at once.  

 

 
Figure 10. Time-Phased ReSupply Sorted by Supply Then Functional Area 
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The Time-Phased ReSupply Sorted by Supply Totaled Across Functional Area – 

Unit of Issue report (see Figure 11) totals the quantity of each supply across all 

FAs. Each supply is listed in alphabetical order, and the quantities allotted for 

each period appear across the report in UI amounts, not UM, because using this 

method prevents accumulation of unnecessary inventory.  

 

 
Figure 11. Time-Phased ReSupply Sorted by Supply Totaled Across  

Functional Area – Unit of Issue report. 

 

This report is useful for ordering supplies because it gives a total number for each 

required supply, in both the UM and the package quantity. 
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Consumption Simulator 

 

To run the Consumption Simulator, the second function of RSVP, users select a 

patient stream and an inventory of medical supplies, then time phase patient 

arrival and supply delivery over a series of time intervals. The Consumption 

Simulator evaluates how that inventory performs by simulating the consumption 

of its supplies as a particular patient stream arrives into the health care system. It 

has three screens: Scenario, Schedule Patients, and Evaluate.   

 

The Scenario Screen 

In the Scenario screen (see Figure 12), the user inputs the number of casualties, 

the number of days for the scenario, and the number of periods. Next, the user 

selects the scenario from which to generate the patient stream.  

 

 
Figure 12. The Scenario screen for the Consumption Simulator. 

 

The Schedule Patients Screen 

The user then clicks the Schedule Patients tab and enters the number of casualties 

expected to arrive in each period over the length of the scenario. Once the 

quantities are entered, RSVP displays a bar graph showing the user’s selection. At 

this point, the user can modify the patient schedule, which also changes the graph 

upon leaving the grid, ensuring the changes total 100%.   
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Figure 13. The Schedule Patients screen. 

 

The Evaluate Screen 

The user then clicks the Evaluate tab, selects the inventory to evaluate, and clicks 

the Evaluate button (see Figure 14).  

 

 
Figure 14. The Evaluate screen. 
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RSVP generates the patient stream based on the percentages of occurrence for 

each PC in the selected scenario and then calculates the supply demands for each 

period. RSVP uses the number of casualties expected in each time period to 

decrement the supply quantity in the inventory in order of patient arrival and 

treatment task completion. 

 

For example, going back to the Schedule Patients screen (Figure 13), 10% of the 

patients, or 20 patients, are expected to occur in period 1. RSVP gets the supplies 

for period 1. As each patient comes through, the supply quantities required to 

treat those patients are decremented. When period 2 begins, RSVP gets the 

supplies for period 2. As the 21st patient comes through, RSVP decrements the 

supplies. This process is repeated for all periods. 

 

Once the consumption simulation is complete, the user can view the reports by 

selecting Reports under the Analyze pull-down menu.  

 

Simulation Reports 

 

There are 13 different Simulation Reports. These, too, are separated by 

information concerning patient stream and supplies. 

The scenario and patient description reports are:  

• Simulation Descriptions  

•  Arrival Time Distributions by Hour and Day 

•  Patient Condition Distributions 

•  Patient Stream Log (also details supply usage) 

The reports detailing lists of supplies for the patient stream are: 

• Supply Depletions During Simulation 

• Supply Depletions Summary 

• Supply Usage Detailed by Patient Condition 

• Supply Usage Summarized by Functional Area 

• Supply List (UM) Sorted by Functional Area Then Supply 

• Supply Quantity Delivery and Consumption – Depleted Supplies 

• Supply List UM, UI, UI Reduced Sorted by Supply Then Functional Area 

• Supply List UM, UI, UI Reduced and Supply Consumption 

• Supply List UI Reduced by Period Sorted by Functional Area Then Supply 
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Descriptions of the simulation appear in the Simulation Descriptions report (see 

Figure 15), including the number of days in the scenario and how many patients 

are expected to be treated.   

 
Figure 15. Simulation Descriptions report. 

 

The patient stream is broken down into a schedule in the Arrival Time Distributions 

by Hour and Day report (see Figure 16). This report shows how the patient stream 

looks each day of the scenario.   

 

 
 

Figure 16. Arrival Time Distributions by Hour and Day report. 
 

 

Planners can find out which PCs are included in the scenario on the Patient 

Condition Distributions report (see Figure 17), which shows patients’ arrival day, 

length of stay, and how many cases per PC. The list is arranged by PC, and shows 
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when in the scenario that patient will arrive, how long their care is expected to take, 

and how many patients with that condition to expect. Personnel needs may be 

calculated with this report, since it gives insight into supplies and personnel needed 

from the perspective of what kind of injuries will need to be treated. 

 

 
 

Figure 17. Patient Condition Distributions report. 

 

The Supply Depletions Summary report (see Figure 18) shows how many supplies 

will be depleted daily as an aggregate, not as individual pieces. This will tell the user 

at a glance when the largest supply depletions will occur, giving an indication of how 

to adjust the distribution of supplies.  

 

 
Figure 18. Supply Depletions Summary report. 
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The Supply Usage Detailed by Patient Condition report (see Figure 19) tracks 

supplies. Arranged alphabetically by supply, it then lists each FA and which PCs will 

be treated there. Also included is how many of an individual supply each PC 

requires, and the total used. This gives users the ability to go supply by supply and 

evaluate how many of each are needed and for which conditions. 

 

 
 

Figure 19. Supply Usage Detailed by Patient Condition report. 

 

The Supply Depletions during Simulation report (see Figure 20) details, by supply, 

when in the mission each supply will run out. The report gives a day-by-day 

accounting, beginning with those supplies that will be depleted first. This report is 

useful for evaluating how well the inventory stocks the scenario, and for 

determining which supplies will need to be reordered first. 

 
 

Figure 20. Supply Depletions During Simulation report. 
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Users may want to know how each supply is distributed across FAs. The Supply 

Usage Summarized by Functional Area report (see Figure 21) arranges that 

information first by FA, then alphabetically by supply, and again lists totals used. 

This enables users to quickly go down their inventory list by supply.  
 

 
 

Figure 21. Supply Usage Summarized by Functional Area report. 

 

Unit of measure (UM) is the amount of each supply required to treat the patient 

stream. The Supply List (UM) Sorted by Functional Area Then Supply report (see 

Figure 22) sorts supplies first by FA, then by supply. The list gives the per package 

amount and the quantity required by the scenario, which allows users to see how each 

FA will be stocked. 

 

 
 

Figure 22. Supply List (UM) Sorted by Functional Area Then Supply report. 
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The Supply Quantity Delivery and Consumption – Depleted Supplies report (see 

Figure 23) shows how each supply will be decremented over the course of the 

scenario. It is broken down by FA, then alphabetically by supply. Each supply 

quantity is then shown over 6 periods. In this example, the supply quantity is 

delivered at the beginning of the scenario. This will show if enough of the supply 

has been ordered for the scenario.  
 

 
 

Figure 23. Supply Quantity Delivery and Consumption – Depleted Supplies report. 

 

To see how the patient stream uses supplies, the Patient Stream Log (see Figure 24) 

shows each FA and lists the supplies used in that area over the 6 periods. Supplies 

are grouped by medications, consumables, or durables, and the chart shows how 

many are available at the beginning and end of each period. It also indicates the day 

the supply will run out. 

 
Figure 24. Patient Stream Log report.  
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To sort first by supply then by FA, the user can select the Supply List UM, UI, UI 

Reduced Sorted by Supply then Functional Area report (see Figure 25). This report 

views supplies across FAs, and shows quantities as they decrement according to 

patient usage. The UM, UI and UI reduced (UI-) amounts are broken out and listed 

by period. The user can then see where each supply is needed and how many will be 

needed to meet demand in all FAs. 

  

 
 

Figure 25. Supply List UM, UI, UI Reduced Sorted by Supply then Functional Area report 

 

The rate of consumption is easily viewed in the Supply List UM, UI, UI Reduced 

and Supply Consumption report (see Figure 26). It lists supplies in alphabetical 

order and charts decremented quantities throughout the scenario. 

 

 
 

Figure 26. Supply List UM, UI, UI Reduced and Supply Consumption report. 
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Sorting by FA then supply, the Supply List UI Reduced by Period Sorted by 

Functional Area Then Supply report (see Figure 27) quickly shows the inventory of 

supplies at each FA, and how many will be available by period. If they are all 

scheduled to arrive at the beginning of the scenario, the list will look more like 

Figure 26, in which the majority of supplies are grouped in period 1.  

 

 
 

Figure 27. Supply List UI Reduced by Period Sorted by Functional Area Then Supply report. 
 

 

 

 
 

 
 
 
 
 
 
 
 
 



 

22 

 

Discussion 

 

You can use RSVP for planning, scheduling, and ordering the optimal configuration 

and delivery of supplies for any type of operation. Based on estimated patient 

streams, RSVP identifies those supply items that are considered high use, which can 

assist in developing likely resupply configurations. RSVP can benefit the Navy and 

Marine Corps by: 

 

• Decreasing the medical logistics footprint ashore. 

• Reducing costs of acquiring, storing, and maintaining medical assets. 

• Decreasing on-hand quantities of supplies and inventory holding costs. 

• Reducing personnel needs associated with storing, maintaining, and 

inventorying medical supplies. 

• Pushing forward the high frequency usage supply items. 
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Conclusion 

 

RSVP is a planning tool that can help prepare for operational missions, providing 

insight into whether an inventory is sufficient for a patient stream. The user can 

define scenario parameters, including casualty numbers, days in theater, medical 

treatment facilities, and supply delivery schedules to approximate an operation. 

Using those user-defined parameters to model a patient stream that might flow 

through the health care system, RSVP generates an inventory and simulates its 

consumption.  

 

To simulate inventory consumption, RSVP time phases the arrival of a particular 

patient stream and supply delivery as they might actually occur. This enables 

RSVP to show whether or not a supply delivery schedule can successfully 

accommodate the arrival of a particular patient stream. It tracks shortages and 

excesses in the supply inventory, identifying when in the scenario an individual 

supply becomes exhausted, as well as the patient who consumed it.  

 

RSVP provides a more precise method for reordering supplies, because it details 

the quantity (in unit of issue and unit of measure) of each supply delivered, used, 

and overstocked for each time interval in the delivery schedule.  

 

RSVP generates a variety of reports to address as wide a variety of users’ concerns 

as possible. 
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