


conjunction with expert systems and other economic optimization methods.
In many instances, the system could implement management decisions
without resort to human intervention by using devices controlled by the
computer. Decision thresholds where human control would be required
could be predetermined in accordance with the needs of the manager. New
micro chip technology now allows a machine or device controller so small
that it will fit any type of product or on individual animals and is smart
enough to communicate and control other devices, flexible enough to com-
municate over standard media, and cheap enough that anyone can afford to
use it.

Thus, the ability to centrally control devices based upon feedback from
the environment is now in reach. Moreover, this control can be accom-
plished in a very precise manner. Add to this the ability to store large
amounts of data and the possibility of improved learning from past
experience and experimentation becomes increasingly viable.

To exploit these potentials, a number of hardware and software
components must be integrated with expert system technology. Dairy
farming is particularly well suited to developments of this type because it is
labor intensive with numerous biological and physical processes that need to
be monitored and controlled on a regular basis. Integrated data-acquisition
systems can monitor animal performance automatically thereby freeing the
manager from the drudgery of data collection and allowing him/her to spend
more time analyzing the performance and evaluating the impact of man-
agement changes on a timely basis.

This, then, may be the shape of the future for progressive dairy

operations. The expert system developed here is only a first, small step in
that direction.
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APPENDIX A
DairyPert™ INSTRUCTIONS
for

IBM Compatible Computers Using Windows 3.0

The purpose of these instructions is to provide information on the set-
up, operation and use of an expert system (DairyPert™) for diagnosing man-
agement problems on dairy farms. You will receive a set of three (3) floppy
diskettes containing the RunTime version of DairyPert™ and associated
hardware.

The instructions provided here refer to the version of the system
configured to run under the Windows 3.0 for IBM compatible computers
using the 80386 or newer processing unit. For other operating systems, you
will need to obtain a version appropriate to your computer environment
(DOS or Apple Macintosh). Results will be identical when using these other
operating systems, but hardware/software requirements will obviously differ
and the setup procedure will correspond to the operating system being used.
The IBM Windows 3.0 procedures are included in this monograph because it
will likely be the most popular operating environment within which the
system is utilized. If you plan to use one of the other operating systems,
complete installation instructions, program diskettes and operating methods
are available from the authors.

The remainder of these instructions are divided into three sections:
hardware/software requirements, RunTime installation, and using
DairyPert™ RunTime.

HARDWARE/SOFTWARE REQUIREMENTS

This DairyPert™ version requires the following computer
configuration:

A. IBM compatible personal computer (with 80386 CPU);
B. A math co-processor chip is optional, but desirable;
C. Four megabytes of RAM memory;

D. A hard disk (with at least 5 megabytes of available space free);




E. A mouse (optional);

e

A VGA monitor is preferred (an EGA screen may be used);

Sentinel hardware lock (included with DairyPert™ package);

S

Windows 3.0;
1. Microsoft Excel 3.0;
J. Installation of DairyPert™ runtime software .

The hardware lock protects the RunTime version of the expert system
from being used on more than one machine at a time. It is required by our
licensing arrangement with Neuron Data for the expert system RunTime
packages. Microsoft Excel is required to run the nutrition model component
of the overall expert system. Excel 3.0 is required to operate under Windows
3.0. FoxPro database management software is also used by DairyPert™, but a
runtime version is included with the system.

RUNTIME INSTALLATION

The software included in the package accompanying these instructions
includes a number of files pertinent to the four main modules making up the
overall DairyPert™ system. These modules include input, nutrition model,
core expert system, and output or results. Table A-1 lists the file names and
types for each module and indicates on which disk they reside.

First, create a new subdirectory to which all of these files can be
transferred. To do so, follow the instructions below.

After booting your system and moving to the C: drive, type:
CD\ {Return}
MD\DPERT1 ({Return}
CD\DPERT1 (Return}
This creates a subdirectory entitled DPERT1 in the root directory into which
the files present on all three floppy disks will be transferred. That sub-
directory is then made active. NOTE: These steps must be followed exactly or

the proper paths for system execution will not be found by the system. Note
further that the installation must take place on the C: drive to work properly.




Starting with Disk 1 from the package, insert all the disks sequentially
into your floppy drive and type:

COPY [floppy drive designate]:*.* {Return}

This will copy all the files from each floppy disk to the RunTime subdirectory
on your hard drive. Often the floppy drive is A: so that the command will
read: COPY A:*.* (Return]. However, you may have a different designation
for the appropriate floppy drive. After completing this transfer, check the
contents of the subdirectory against the files listed in Table A-1 to insure that
all the transfers have taken place successfully.

Next, copy the file DairyPert.GRP into the subdirectory of your system
that contains the Microsoft Windows software (this subdirectory is usually
called Windows). Do so by typing:

CD\WINDOWS (Returnj
COPY\DPERT1\DairyPert. GRP {Return}

This will copy a file that sets-up a Group Window under Windows for
DairyPert™. When Windows is started, this window will automatically open
and include the icons representing the runtime system. All directory path-
ways are also preset by this file. This step and the accompanying files assume
that your Windows 3.0 software is located in a subdirectory named
WINDOWS. If this is not the case, you should rename the subdirectory to
correspond. Failure to do so will result in incorrect path names and will
render your DairyPert™ inoperable unless all pathways are modified.

The entire set of files necessary to run the model will consume under
3.5 megabytes of hard disk space (excluding the Excel.Exe file). Note that the
worksheet files pertinent to the Excel nutrition module have been loaded by
the above procedure into the DPERT1 subdirectory. However, the pathways
assume that Excel.Exe (the Excel program file) resides in a subdirectory
entitled "Excel." If this is not the case, you will need to adjust the pathways to
accommodate your own hierarchical file order. That is, the pathways
established as part of the Group Window for DairyPert™ will need to be
modified. Consult your Windows manuals for instructions if you are not
familiar with this procedure. Use of the expert system will be greatly
simplified if all relevant programs and files are organized in the above
manner.
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You will also need to ensure the following:
A. Config.sys, in the root directory, should include:

files = 30
buffers = 30

B. Autoexec.bat, in the root directory, should include:
PATH C:\DPERT1

Note: At this point be sure that you have installed the Sentinel
hardware key or lock on a parallel port at the back of your computer.

USING DairyPert™

To use DairyPert™, the four modules (Input or Start, Nutrition, Core
Expert System and Results) are run sequentially. The Nutrition and Core
Expert System modules are linked under Windows 3.0 and will run automat-
ically after starting the Nutrition portion of the system.

Input (START) Module: To initiate a DairyPert™ session (an original
diagnosis of a farm operation), go to the Windows subdirectory, start
windows by typing WIN, and bring to the foreground the DairyPert group
window by clicking on it (if this is not already the active window). Then
merely double click on the DOS-START icon to begin a session.

NOTE: Make sure Windows 3.0 is started in enhanced mode.
This should be automatic if you have a computer with a 80386
CPU and have configured your start-up files correctly, as per
Windows setup instructions. You can verify that Windows
Enhanced is operating by opening the HELP pull-down menu of
the Program Manager and clicking on the "About Program
Manager...” item. If Windows Enhanced is not indicated, stop
and refer to your Windows 3.0 manuals for advice on how to
properly configure your system.

Double clicking on DOS-START will invoke operation of the database
manager (FoxPro) used for inputting the information required to run the
nutrition and core expert system modules. You should refer to the barn
sheets furnished as part of the runtime package. Make copies of these barn
sheets for use during the "farm visit." All the data requested by these barn
sheets will be required by the input routine. Note that the questions that will
be asked by the computer follow exactly the organization of the barn sheets.
Any time you desire to exit the program, depress the Escape key once and hit
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the Cancel button when it appears on the window at the bottom of the screen.
However, exiting the program prior to completion of an entry session will
result in all previously entered data being lost when the input module is
restarted. No mechanism currently exists for partial data entry, system shut
down, and restarting entry at the point where shut down occurred.

NOTE: Certain questions contained on the barn sheets will be
skipped by the computer since it "knows” that the question will
not be relevant in the circumstances being addressed. These
same questions should not be answered on the barn sheets if
they are completed properly.

NOTE: The DairyPert™ data entry module clears a number of
database files {from previous sessions) and reloads these files
with the data for the farm under consideration. These files
include Chemical.dbf, Chemical.csv, Pens.dbf, Penfeeds.dbf,
Penfeeds.csv, Nvars.dbf, and Pentotal.dbf. These files are
necessary to complete execution of the second and third modules
of the system (the nutrition model using an Excel spreadsheet
program and the core expert system).

Consequently, if you desire to retain this information for future
use, these files should be copied to a separate subdirectory before
beginning a session for a new farm (we suggest setting up this
subdirectory with the name of the farm in question). Do not
erase these files from the DPERT1 subdirectory - the system will
automatically empty the preexisting files before starting a new
session and the lack of an appropriate file name will cause the
application to terminate.

The DairyPert™ entry program consists of a number of entry screens
with specific questions.

1. Several screens of general information about herd
production, number of physical pens or enclosures, number of
animals per enclosure and type of enclosure are asked first.

2. Then, a set of screens requests information on physical
facilities pertaining to each pen or enclosure. These screens
repeat (with some variation for each type of pen - corral,
freestall, stanchion) for each enclosure indicated previously.

3. Next, information pertinent to evaluating rations and

feeding characteristics is requested. These screens repeat for
each physiological group in each enclosure and, in turn, for
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each enclosure. The physiological groups include nine milk
cow units (early, mid-, and late lactation first calf heifers,
second calf heifers and third plus calf cows), a close-up and
regular group of dry cows, a close-up and regular group of bred
heifers, and young stock over 400 pounds in weight.

4. Finally, sets of screens dealing with reproduction and
general dairy management questions are displayed. Neither
of these two sets of screens repeats since they request general
information applicable to the entire herd and not data
pertinent to a specific physical enclosure or physiological
group of animals.

In each case, the top of the screen clearly indicates the focus by displaying the
type of information being requested and, if that information pertains to an
enclosure, the pen number and/or pen name under consideration.

The program permits incorrect entries to be changed in several ways:

1. One can merely backspace (or use the mouse to change the
location of the cursor) to an appropriate location on a screen
and make a correction.

2. If an entry has been incorrectly made on a given screen,
continue making entries until the bottom of the screen is
reached and answer NO to the question "Are these values
correct?”. This will move the entry cursor to the top of the
screen and allow changes to be made in any of the entries
present using the TAB or Return key to space down through
the screen. Previously entered values will not be erased by
this process unless new information is typed at a cursor
location.

3. If an incorrect entry is discovered after leaving an entry
screen, continue data entry through the subsequent screens
until the end of an entry module is reached. There are four
such locations within the entry program. One at the end of
questions pertaining to each physical enclosure, one at the end
of questions pertaining to each ration, one at the end of
questions pertaining to reproduction, and one at the end of
questions pertaining to general management. Each of these
locations is clearly identified by a window. At any of these
locations, answering NO to the question "Are these values
correct?” at the bottom of the screen will recycle the program
through all the previous screens pertaining to the topic under
consideration. Keying "Page Down" will allow rapid
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movement through a set of screens to reach the question(s)
that need to be corrected.

If errors are discovered after leaving a given entry module, corrections cannot
be made at this time. One will need to start the entry process over. Future
versions of the program will have a "restart” capability to permit data changes
after completion of the entire entry routine or to change data items necessary
to permit running the model on a "what if" basis.

Once the input portion of the process has been completed, proceed to
run the nutrition and expert system models by following the instructions
below.

Nutrition and Core Expert System Modules: Both the nutrition and core
expert system modules use data from the input routine to develop conclu-
sions concerning the farm under review. Thus, the input module must be
completed in full before attempting to continue.

Assuming that data entry has been completed, start the analytical
process by double clicking on the ANALYSIS icon contained in the DairyPert
Group Window. This will initially invoke operation of the Excel based
nutrition model, designed to facilitate accurate and appropriate ration
analyses, and will then automatically open and run the expert system
knowledge base.

The first screen that you will see appear is titled "OPTIONS.XLS."
There are four options on this control screen. Each of the four options - New
Feeds, Combined Feeds, Evaluate Rations, and Quit Excel - will be explained
in detail below.

New Feeds: The New Feed section allows the user to input feed
ingredients that are not contained in the existing Feed Library. The current
Feed Library content is listed on the barn sheets and is made-up of ingredients
whose chemical aspects have been characterized by the National Research
Council (NRC).

Entry of new feed ingredients, and their chemical composition values,
occurs through the New Feed screen using a unique identification number.
There is also an option for saving these feeds to the Feed Library for continu-
ing use on other dairies. Otherwise, none of the new feeds entered will be
saved when the current session is over.

Information on new feeds is obtained from the barn sheets filled out
during the farm inspection. When detailing the various rations, use the barn
sheets to enter information for each new feed under a selected identification
number. Regardless of the type of ingredient (concentrate, forage or mineral),
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this entry takes place under the "Forage" ingredient entry section and screen.
A given identification number can be used with more than one ration if the
ingredient is present. The model will automatically select the proper ration
ingredients from the Library or the entry of New Feeds as it analyzes each
ration specified. A chemical analysis for a new feed cannot be entered
through the "Input Module," however. These analyses must be entered as
part of the new feed entry process.

To initiate a new feeds entry session, follow the instructions at the top
of the Options Screen by typing CRTL + b. This will bring up the new feeds
entry screen. Similarly, follow the instructions at the top of that screen to
complete the new feeds entry process.

Combine Feeds: The nutrition module does not allow for more than
nine (9) feed ingredients (forages and concentrates) to be present in a ration at
one time. The ration evaluation model will only handle nine feeds because
of the formula size limitation for spreadsheet cells. This, however, may be
inadequate in some situations. The "Combine Feeds" option permits this
constraint to be relaxed. If more than nine feeds are present in a ration, some
can be combined to meet the restriction. The instructions for how to combine
feeds are contained on the barn sheets. No more than three (3) feed ingredi-
ents can be combined into a "combined feed." However, up to fifteen (15)
"combined feeds" can be present in the feed library. The Combine Feeds
option takes a weighted average of the selected feeds for all the chemical and
other values needed in the evaluation model. Each Combined Feed has a
unique number and those numbers and ingredient amounts should be
entered beforehand in the "Input Module" of the system under the "Forage"
ingredient entry screen. A chemical analysis for a combined feed cannot be
entered through the "Input Module," however. These analyses must be
entered as part of the combined feed entry Excel spreadsheet.

To initiate a combined feeds entry session, follow the instructions at
the top of the Options Screen by typing CRTL + d. This will bring up the
combined feeds entry screen. Similarly follow the instructions at the top of
that screen to complete the combined feeds entry process.

Evaluation of the Ration: Information, if any, from "New Feeds" and
"Combined Feeds" is used, along with regular ration information obtained
from the "Input Module" and contained in the Penfeeds.csv and
Chemical.csv files, as data for the nutrition model. The spreadsheet evaluates
each of the rations based on this data and stores the results for use by the
expert system module in a file named RESULTS.DBF. All three files must be
present in the DPERT1 sub-directory before the ration model will function.

To initiate the ration(s) evaluation, follow the instructions at the top of
the Options Screen by typing CRTL + a. This will automatically start the
evaluation(s) and at their completion turn control over to the expert system.
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At the end of the expert system analysis, control is returned to the Options
Screen. Depending on the number of pens and physiological groups for
which rations are being evaluated, ration evaluation could take from three
minutes to more than a half hour. A "Please Wait" screen appears on the
monitor while solutions are in process. Solution of the Expert System will
normally take from two to ten minutes. During solution a number of
windows will appear and disappear from your screen indicating that data is
being retrieved or files are being written. During the bulk of the solution
time, a window labeled "SESSION CONTROL" will be present on your
monitor.

In either the Combined Feed section or the Ration Evaluation
section, an error message may appear entitled: Can't Resolve
Circular References.” If that should happen, either press Enter
or click on the OK button. No error is present, since the program
will handle the circular references.

Quit Excel: The last option is "Quit Excel." This will close all open
files, saving none of them and cause Excel to terminate operation. To quit,
follow the instructions at the top of the Options Screen by typing CRTL + q.

Note: If the expert system windows do not appear, you have
probably not installed the Sentinel hardware key or lock on a
parallel port at the back of your computer.

Results Module: The nutrition model solution is utilized by the knowledge
base and expert system module along with other input data to reach numer-
ous conclusions about management of the dairy farm in question. To review
and/or print the conclusions of the expert system session and possible actions
that could be taken, double click on DOS-RESULTS in the DairyPert Group
Window. This will retrieve the database program and solution answer files
for screen and/or printer display. The help screens that automatically pop-up
as this module begins to run are self-explanatory guides to its use. If screens
come up in reverse video, they can usually be changed by holding down the
CTRL and ALT keys while simultaneously pressing the BkSp key.

If at any time you desire to exit the program, depress the Escape key
once and hit the Cancel button when it appears on the window at the bottom
of the screen.




TABLE A-1

DairyPert™ EXPERT SYSTEM FILES

DISK 1 Input Module

CHEMICAL.CSV Ration chemical analysis data [Comma delimited for
Excel input]

CHEMICAL.DBF Same as above in DBase III format

DPERT4.FXP Compiled DairyPert™ main program

FEEDINDX.IDX Index file for NRC feed ingredient library

FEEDLIB1.DBF

DBase III format feed ingredient data base for use with
DairyPert™

FEEDS.DBF DBase III format feed ingredient data base for use with
DairyPert™ entry screen

FOXPRORT.EXE RunTime data base program

FOXPRORT.OVL RunTime overlay file

FOXPRORT.RSC RunTime strings file

FOXUSER.DBF RunTime resources file

FOXUSER.FPT RunTime resources memo file

GENVARS.MEM

DairyPert™ Memory variables

NEWVARS MEM

DairyPert™ memory Variables

NEXTVARS.MEM

DairyPert™ memory variables

NGI1INIT.FXP Compiled program file

NGINIT.FXP Compiled program file

NVARS.DBF General input data base

PENFEEDS.CSV Feed rations data base [Comma delimited for Excel input]
PENFEEDS.DBF Same as above in DBase III format

PENS.DBF Pen data in DBase III file format

PENTOTAL.DBF Pen data in DBase III file format

SCRNS2.FXP Compiled program file
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TABLE A-1 - CONTINUED

DISK 2 NUTRITION MODULE

CHEMANA.XLS Excel spreadsheet for chemical analysis
CHEMICAL.XLM Excel macro for changes in chemical analysis
CHEMICAL.XLS Excel input spreadsheet for chemical analysis
CMBOWAIT.XLS Wait screen for combination feeds spreadsheet
COMBINE.XLS Excel spreadsheet for combining feeds
COMBNTR.XLM Excel macro for combining feeds
CONTROL.XLW Excel Control Screen workspace
COWDT2.XLS Nutrition model spreadsheet
COWWAIT.XLS Wait screen for nutrition model
DEFAULT.XLS Wait screen

FEEDLIB1.XLS NRC feed library and chemical values
MACRO2.XLM Excel macro for nutrition program
NEWFEED.XLM Excel macro for new feed entry
NEWFEED.XLS Excel spreadsheet for new feed entry

NWEFDSAVE.XLS

Wait screen for new feeds entry routine

NWFDWAIT.XLS

Wait screen for new feeds entry routine

OPTIONS.XLS

Excel spreadsheet for control options

RESULTS.DBF

Nutrition spreadsheet results DBase III file

DISK 3

KNOWLEDGE BASE MODULE

ELANCO87.CKB Compiled knowledge base

ELANCO.RTD Expert system batch file

NEXPERT.DAT NEXPERT database file

NEXPERT.EXE MS/Windows NEXPERT DDE server
RESULTS1.DBF DBASE III format expert system results file
RESULTS2.DBF DBASE III format expert system results file
DAIRYPERT.GRP. Windows3 group window format file
DISK 2 RESULTS MODULE

DIAGNOST.DBF DBase III format diagnostic advice file
DIAGNOST.FPT Memo file for DIAGNOST.DBF
REMEDIAL.FXP Compiled data base program for RESULTS advice
REMS2.FXP Procedures file for above

RULEINDX.IDX Index file for DIAGNOST.DBF




APPENDIX B

DairyPert™ Rule References

AREA SUB-AREAS DIVISIONS REFERENCE
Nutrition
General Sniffen, 1990
Feed Quality
General Sniffen, 1990
Ration Fiber Sniffen, 1990
Ration Energy Sniffen, 1990
Ration Sniffen, 1990
Degradable Schwab, 1989
Protein
Ration Soluble Sniffen, 1990
Protein
Fiber Digestibility [ Nocek et. al., 1988
Russell, et. al,,
1983
Starch Russell, et. al.,
Digestibility 1983
Nocek et. al., 1988
Trace Minerals Sniffen, 1990
Feed Quantity Albright, et. al,,
1988
Sniffen, 1990
Slenning, et. al,,
1985
Dry Cow Ration Sniffen, 1990
Milk Cow Ration
General Sniffen, 1990
Dry Matter Intake | Sniffen, 1990
Sequence of Sniffen, 1990
Feeding
Minerals Sniffen, 1990
Physical Facilities
General Ferreira, 1990

Weaver, 1990

Sniffen, 1990

Albright, et. al,,
1988




Appendix B Continued

Bunk Space

Bickert, 1990
Albright, 1982
Sniffen, 1990

Cow Comfort

Albright, 1982
Albright, et. al.,
1988
Arave, 1974
Metz, 1984
Wierenga, 1984
Albright, 1980
Albright, 1981
Albright, 1983
Slenning, et. al,,
1985
Irish, et. al., 1986
Longhouse, 1954
Dairy F. 5. S., 1986
Sniffen, 1990

Hill, 1973
Facilities
Management
Stall Albright, et. al.,
Maintenance 1988
Walking Ease Albright, et. al.,
1988

Sniffen, 1990

Bedding Albright, 1982
Sniffen, 1990
Manger Albright, et. al.,

1988
Sniffen, 1990

Manger Access

Sniffen, 1990

Ventilation

Slenning, et. al.,
1985

Water Quality

Penn State Dairy
Ref. Manual, 1980

Water Quantity

Penn State Dairy
Ref. Manual, 1980
Sniffen, 1990

Herd Health

Feed Practice

Ferguson, 1990
Sniffen, 1990

Sanitary Practice

Ferguson, 1990
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Appendix B Continued

Reproduction
Cull Rate Ferguson, 1990
Retained Placenta Ferguson, 1990
Maternity Pen Ferguson, 1990
Management
Pregnancy rate Ferguson, 1990
Heat Detection Ferguson, 1990
Early Breeding Ferguson, 1990
Dry Period Dias, et. al., 1982
Coppock, et. al.,
1974
Replacement
General Ferguson, 1990
Sniffen, 1990
Young Stock Ferguson, 1990
Management Sniffen, 1990
Milking Practices Merrill, 1990
Herd Sniffen, 1990
Management Ferreira, 1990
Ability Weaver, 1990
Spike, 1990
Slenning, et. al.,
1985
Economics
Cash Flow Knoblauch, 1990
Cost Control Knoblauch, 1990
Debt Knoblauch, 1990
Profitability Knoblauch, 1990

Milk Production
Rate

Knoblauch, 1990

Herd Size Knoblauch, 1990
Labor Efficiency Knoblauch, 1990
Risk Milligan, 1990

B-3




APPENDIX C

DairyPert™ Barn Information Sheets and Associated Instructions

Barn information sheets serve as forms to facilitate data capture
during the farm visit. The sheets are structured so that the informa-
tion collected can be entered directly into the computer. This
approach has the benefit of easing the data capture task, compared to
direct computer entry during the barn-walk-through, of creating a
hard copy of the information collected for future update, and of
appearing less structured and more informal to the dairyman.

After the preliminary pages, the barn sheets are labeled to
correspond to the computer entry screens used later {i.e., SCREEN 1 -
PHYSICAL FACILITIES, SCREEN 2 - NUTRITION, etc.). Questions that
are indented and printed in italics should be answered only if the
question immediately preceding them is answered as "True.” During
computer entry, such dependent questions will not be shown on the
screen if the answer to the initial question is "False."

Since the barn sheets are organized to facilitate entry of infor-
mation into the computer, the sequence of pages should not be altered
from that provided in the forms following these instructions! Note,
however, that three different entry forms are provided for obtaining
information on physical facilities (Section 2). Only one form for each
pen or enclosure should be used. The choice depends on whether the
pen or enclosure is a corral/pasture, a freestall {including those with
an exercise yard), or a stanchion facility. Because DairyPert™
evaluates each enclosure or pen individually, a different entry sheet is
needed to elicit the information appropriate to each type of facility. If
a given enclosure is of mixed type, then use the entry form which
most closely approximates the predominant type of housing being .
used at the time of the evaluation.

The remainder of this Appendix is divided into discussions of
the various sections composing the barn information sheets. A general
overview of each section is provided and answers to possible questions
about definitions, entry format and other procedures within the
section are provided. This Appendix should be used in conjunction
with Appendix A when entering information into the computer
through the data entry module.

SECTION 1

The first section of the Barn Information Sheets requests
general data such as farm name, operator(s) name, address, telephone
number, feed dealer's name, veterinarian's name, and nutrition consul-
tant's name. These items are not entered into the computer data




bank, but are requested as backup information which could be useful at
a later point. Then general herd information is requested. This
includes the rolling herd average, the number of pens or enclosures
making-up the operation, the physiologic groupings within pens, and
the size of each group. This information is needed for computer entry
and the questions should be self-explanatory.

Page 2 of the entry forms contains a table requesting detailed
information on each pen. In the appropriate boxes enter the pen
numbers or names used by the operator to distinguish animal group-
ings, select each pen's housing type, mark as "true" each physiologic
grouping present in each pen, and provide the number of milk cows,
dry cows, bred heifers and young stock present in each enclosure.
The total number of animals present in each pen will automatically be
calculated during computer entry procedure and need not be entered
except as a cross check for accuracy.

SECTION 1II

The second section requests data on the physical aspects of
animal housing. Select the appropriate Section II entry forms - corral,
freestall, or stanchion - to match the pen types specified in Section 1.
The information requested must be entered for each physical pen (up
to eleven [11] can be entered on a single barn sheet for a given type of
housing). Use additional entry sheets if the number of similar-type
pens exceeds eleven.

On the entry forms, the check marks to the left of the question
indicate the physiologic animal groups to which the question applies
(M = milk cows; D = dry cows; B = Bred Heifers; and Y = Young Stock
over 400 pounds in weight). If a check mark is present under one or
more of these headings, then the question to the right should be
answered for the pen(s) containing animals of that physiologic group.
For pens containing physiologic animal groups that are not checked,
the associated question need not be answered.

Several questions in this section may require some additional
explanation. These include:

1. Pen length and pen width should be entered in feet. In
a corral environment, acreage measures can be converted
to feet by the rule that an acre equals 208.7 by 208.7 feet.
For example, a 10 acre pasture or a 10 acre corral, would
have the dimensions of 2,087 feet by 2,087 feet. These
two questions are used by the computer system to
calculate space-per-cow in square feet per cow.

2. For corral and freestall facilities, physical barriers to
bunk access refers to anything that might have been
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placed in front of or alongside a bunk or anything that
might restrict access to a bunk. For instance, a skid
loader or a feed wagon parked against the bunk or material
that is piled along the side of a bunk would reduce access.

3. Also, for corral and freestall facilities, the question on
square footage of shade per cow may be difficult to
estimate under some circumstances. For example, if
shade is provided by trees, then an estimate will be
necessary. To calculate the square footage of shade from a
tree assume that the area providing the shade is circular in
circumference with a radius equal to the distance from the
trunk to the outermost branches. Then multiply the
radius (measured in feet) by itself and the result by 3.14

(r). That will give the area of shade provided by a tree, or
at least a rough estimate. Don't forget to enter this value
on a per cow basis.

4. The question concerning whether it takes longer than
thirty seconds to fill a two gallon bucket at times of peak
water demand is a means of measuring the adequacy of
water pressure in the system supplying the facility. It is
used in lieu of a pressure gauge to evaluate water supply.

5. The two questions on whether summer and winter
ventilation are adequate for the facility anticipate a
subjective answer. The evaluator will need to use his or
her judgment and experience, as well as the discussion
with the dairyman to answer these questions.

SECTION III

Section III requests ration information for each physiologic
group present in each pen or enclosure identified in Section I. Again,
to the left of the questions on the entry forms, check marks indicate
the physiologic animal groups to which a question applies (M = milk
cows; D = dry cows; B = Bred Heifers; and Y = Young Stock over 400
pounds in weight). If a check mark is present under one or more of
these headings, then the question to the right should be answered for
the pen(s) containing animals of that physiologic group. For pens con-
taining physiologic animal groups that are not checked, the associated
question need not be answered.

Remember, up to fourteen physiologic groups may be present in
any physical pen or enclosure. The groups are:

A. Early 1st lactation cows;
B. Mid-1st lactation cows;
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Late 1st lactation cows;
Early 2nd lactation cows;
Mid-2nd lactation cows;
Late 2nd lactation cows;
Early 3+ lactation cows;
Mid-3+ lactation cows;
Late 3+ lactation cows;
Close up dry cows;
Other dry cows;
Close up bred heifers;

. Other bred heifers; and
Young stock (over 400 lbs. of body weight).

ZEPRGCTIOEEUN

Each group is evaluated as if they received a separate distinct ration.
Even if the same ration is fed to each physiologic group within a pen,
the computer will request the ration information by physiologic group
and the information gathered by the barn information sheets needs to
correspond to this format. That is, for the Section III entry sheets,
the eleven locations provided for answers to each question refer to a
single pen. Usually the number of physiologic groups will not exceed
that number in a given facility. Thus, for Section III, it is suggested
that one set of entry sheets be used for each physical pen or enclosure.

Note, however, that if one ration is fed to all the physiologic
groups in a given pen, ration ingredient data will need to be entered
into the computer only once. This is because the computer
"remembers” the first entry and will apply it to subsequent physiologic
groups if the evaluator requests.

General Nutrition Issues: The first entries deal with a series of
questions concerning general nutrition, feed types, and feeding
sequences. These are all self-explanatory with several possible
exceptions. These include:

1. For the question dealing with whether animals in a pen
are dewormed, answers may differ depending upon the
geographical location of the farm as well as the deworming
practices followed. For instance, in southern climates,
where there is no winter kill of parasites, animals exposed
to pasture some time during the year should be dewormed
either four times a year, at the time of dry off, or at the
time of calving. If one of those conditions is met, then the
answer is true. In northern climates, where there is a
winter kill of parasites, it is recommended that cattle be
dewormed twice in the spring if they are exposed to
pasture. If this recommendation is not followed, then the
answer to the question is False.
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2. The series of questions that relate to the types of feed
fed and the sequence of feeding need to be answered with
reference to each other. For instance, the question on
whether corn silage is fed before hay crop silage only
applies if both hay crop and corn silage are fed. On the
computer input, the question will not appear unless this
condition is met. The other feeding sequence questions
are obviously related in a similar fashion.

3. On the question concerning whether or not the manure
contains whole or partially digested kernels of corn,
answer True if you can see corn in the manure. If you can
see corn by using the toe test -- sticking you toe in a fresh
pile -- also answer True. Only fresh piles that have been
undisturbed are to be evaluated to differentiate corn that is
passed through in the manure and that which may have
been dropped in from either the bunk or other extraneous
sources.

Ration Ingredients: After answering the initial nutrition questions, a
work sheet is provided for listing the specific ingredients contained in
the ration provided to each physiologic group in a pen. Up to nine
different feed ingredients and eight different mineral ingredients can
be specified for each ration.

Combined Feeds: If the total number of ingredients exceeds the
number allowed, up to three ingredients can be combined into one
entry by using one or more of the "combined feeds" entry locations
listed under the forage section. To facilitate the combining of feeds, a
-- Combined Feeds Worksheet -- is provided. The computer program
will take the weighted average of the feeds to be combined and create
one feed for each combination specified. It also allows for a chemical
analysis for any of the feeds that are to being combined.

Each feed combination will have a unique index number similar
to that assigned to the conventional feeds included in the feed library.
Because combined feeds are weighted averages, changing the propor-
tions of ingredients used will change the result. Thus, a new com-
bined feed should be assigned if the same ingredients are used for
another ration but the proportions fed change.

New Feeds: The ration ingredient section of the barn informa-
tion sheets contains a list of feeds that are present in the computer
library, along with a unique index number. If a particular feed is not
included, then that feed is classified as a new feed and can be entered
under that category in the forage section. Simply enter the new feed
at that point and complete the "New Feed Worksheet" to facilitate the
entry of information on the ingredient characteristics.




At the point of computer entry, a new feed can be saved in the
feed library for future use by the system. For example, if there is a
commercial feed that is used by several dairymen, saving the original
entry would reduce the time requirements for data entry in future
evaluations. To determine what new feeds are stored in feed library,
start Excel and open the NEWFEED.XLS and the MACRO2.XIM file.
Then, press Control-B and any saved new feeds will appear on the
computer screen along with all the appropriate values that have been
entered for those feeds. This list can be printed in the conventional
manner for handy reference.

hemical An is: After selecting the various

ingredients present in a given ration, information is requested on the
amount fed or eaten by the animals (preferred, but usually not known),
whether the amounts provided are calculated on a "dry matter” or "as
fed" basis, and whether a chemical analysis on a feed ingredient has
been obtained. If a chemical analysis is available, then an additional
work sheet -- Chemical Analysis -- will need to be prepared.

Minerals: Up to eight different minerals can be entered under the
mineral section. If the ration for a particular group is receiving more
than eight minerals, then you must go through the same procedure in
combining minerals as is done for combining feeds. If a mineral you
are feeding is not contained in the Feed Library, then it will be classi-
fied as a new feed and can be entered under the mineral section as a
new feed.

Representative Animal/Environment: Finally, after entering the ration

information, a series of questions is asked to ascertain information
relative to the representative or average, animal in the group being
evaluated and the environmental conditions present in the pen (i.e.,
the average age and body weight, days pregnant, days in milk, produc-
tion, average temperature and humidity, etc.). The responses to these
questions are used to predict animal requirements and the ability of
the ration to meet those requirements. Thus, accurate estimates are
critical to the diagnostics that will be forthcoming from the evaluation
system.

SECTION IV

Section IV requests information on reproductive and maturity
facilities. The questions in this section are self-explanatory.
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