11 CSR 50-2.401 General Specifications

(1) Background Information.

(A) The M ssouri Analyzer System (MAS) has been desi gned
around a personal conputer systemto provide the capability to
make nodifications which are needed after the anal yzers are put
into use. There are a nunber of additional features that could
be developed in the future to inprove repair procedures providing
substantial benefits to the program Initially, the additional
software capability will be used to inprove the correlation of
the em ssions test procedure with the federal certification test
procedure by reducing the nunber of pattern failures. The MAS
w Il be capable of perform ng uniformand consistent tests for
M ssouri's annual notor vehicle safety and em ssions inspection
program

(B) Features of the MAS will include:
1. Vehi cul ar em ssi on neasurenents of hydrocarbon (HC),

carbon nonoxi de (CO and carbon dioxide (CO). (Oxygen (O)
shal |l be offered as an option);

2. Engi ne RPM neasur enents;
3. Exhaust dilution determ nations;
4. A bar code scanner for nore conveni ent and accurate

data entry; and

5. A dedicated printer for vehicle inspection reports or
ot her general purpose printouts other than state inspections; a
dedicated printer to fill in all state certificates; data

recording on standard 1.44 M 3.5" floppy disks and; a hard disk
with a mninmumof forty negabytes (40Md); information display to
the MAS operator; bidirectional conmunications via dial-up

tel ephone line and nodem and fully menu driven, interactive,
sinple mcroprocessor controll ed operation.

(© The MAS shall be designed and constructed to provide
reliable and accurate service in the autonotive repair and
service center environnment. The manufacture of a MAS shall nake
every effort to maximze man/ machine interface sinplicity.

1. The MAS anal yzer shall utilize the progranm ng | anguage
of "C' unless otherw se approved in witing by the state.

2. The software used in the analyzer shall consist of a
process control systemas well as data |look up files. Security
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shall be provided that will prevent any unauthorized
nodi fications of the software.

3. Where the word analyzer is used in the specifications,
it refers in nost cases to the anal yzer system which includes
all of the conponents which make up a certified MAS

4. The state reserves the right, at any tinme, to acquire
anal yzers currently in-use at licensed stations for the purpose
of evaluating conpliance with the certification specifications.
When an analyzer is pulled fromthe field, manufactures shal
supply the station fromwhich it was renoved with a | oaner in
wor ki ng condition. Manufactures shall pay for all necessary
shi pping and transfer costs for the | oaner and the anal yzer
sel ected for randomtesting.

5. The hard di sk shall be partitioned so that at | east
thirty megabytes (30 Mb) are allocated for all of the required
prograns, all of the vehicle test and calibration records, and
the di sk operating system Al of the proprietary programm ng
devel oped to neet the requirenents of the specifications shall be
contained in the remaining storage consisting of at |east ten
megabytes (10 Mb). The state will consider allow ng the
manuf actures to use additional nass storage in the thirty
megabyte (30 Mo) section for optional software applications if
the prograns stored there will benefit the notor vehicle
i nspection program

(2) List of Abbreviations.

Al Air injection

AC Al ternating current

ASCl | Anerican Standard Code for Information Interchange
Bl OS Basi ¢ i nput output system

CAT Catal ytic converter

CE Conver si on equi pnent

cm Centineters

CO Car bon nonoxi de

coz Car bon di oxi de

CM Converti bl e MAS

CRT Cat hode ray tube

Cyl Cyl i nder

DC Direct current

DS Direct ignition system

DNR M ssouri Departnent of Natural Resources
E Ei t her

ECSI Em ssion control systens inspection
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ECS Em ssion control system
EPA Envi ronmental Protection Agency
ESC Em ssi on standards category
ETL Environnental testing | aboratory
F Fahr enhei t
F Fai
Fed Feder al
FS Full scale
GvW G oss vehicl e wei ght
GWR Gross vehicle weight rating
HC Hydr ocar bon
Hp Hor sepower
1/ M | nspecti on/ mai nt enance
| MCS | nspecti on/ mai nt enance control system
| T™M Idle test MAS
K Em ssion reduction factor
L Left
LET Low em ssi on tune-up
LIC Li cense
Wi Mot or vehicl e i nspection
None
NAI No air injection
NBS Nat i onal Bureau of Standards
a2 Oxygen
oBD On- board di agnostics
CEM Original equi pnent manuf acturer
P Pass
PEF Propane equi val ency factor
PCV Positive crankcase ventil ation
PPM Parts per mllion
PRE Previ ous
QA Qual ity assurance
R Ri ght
ROM Read only nenory
RPM Revol ution per mnute
SAE Soci ety of Autonotive Engi neers
SHP State Hi ghway Patr ol
SPEC Specially constructed vehicle
SS Speci al standards
T Tanpering found
U Unknown
UL Underwiters' Laboratory
uP M cr oprocessor/ m croconput er
VDC Vol ts direct current
VEC Vehi cl e em ssion control | abel
VI C Vehi cl e inspection certificate
VI N Vehicl e identification nunber
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VIR Vehi cl e inspection report # Nunber

(3) High Throughput Testing Capability. The em ssion anal yzer
shal |l be designed so that it is capable of testing at |east ten
(10) vehicles per hour w thout experiencing excessive hangup or
ot her deleterious effects. A study shall be submtted to the
state indicating the maxi num nunber of tests per hour that were
achi eved using the analyzer submtted for certification. A brief
description of the study nethodol ogy used by the nmanufacturer to
make the throughput determ nation shall be included in the study.
Thi s eval uation shall not include the tinme required to enter
vehicle identification data or to conduct the underhood

i nspecti on.

(4) Manufacturer's Assurance. The manufacturer shall certify to
the state that the exhaust em ssion anal yzer neets or exceeds the
performance specifications of this docunent.

(5) Applicable Codes. The manufacturer shall certify that MAS
submtted for certification conplies wwth all applicable M ssour
and federal adm nistrative, safety, ergonomc, |icensing and
certification requirenents. The state is not aware of any
governmental or regul atory agency which will accept ignorance of
the I aw as an excuse for nonconpliance. The state feels that if
manuf acturers are going to market a product, it is their
responsibility to determne if their product neets applicable

| aws and regul ations. Qutside of Underwiters' Laboratories (UL)
or Environnental Testing Laboratory (ETL) approval, the state is
not aware of additional requirenents that the anal yzers m ght be
subject to in the station environnent. However, the state cannot
be hel d responsible, nor will the stations be held responsible,
to pay for analyzer nodifications required by regul ati ons which
t he manuf acturer was not cogni zant of when the equi pnent was
built. Therefore, at a mninum it is recomended that in
addition to UL and ETL, manufacturers contact the Federal
Communi cat i ons Conmm ssion (FCC) regarding radi o frequency
interference and the Cccupational Health and Safety

Adm ni stration (OSHA) regarding the storage and use of anal yzers
and calibration gases in the garage environnent.

(6) Tanper Resistance.

(A) Controlled access design shall be the responsibility of
the manufacturer and is subject to approval by the state.
Anal yzer operators shall be prohibited, to the state's
satisfaction, fromcreating or changi ng any inspection or test
results, state prograns or state data files contained in the NMAS.
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Manuf actures shall utilize special BIOS partitions or equival ent
approved by the state), as well as other appropriate software and
har dwar e provi si ons deened necessary by the state to protect the
files and progranms. File and program protection may consi st of
mechani cal systens in conbination with el ectronic/software
systens. The protection features shall prevent access to the
secured floppy disk drive and portions of the hard disk
containing I/ M prograns and inspection and test data. The
control -break key (or is functional equivalent) giving access to
the DOS shall not be activated except through the use of a
speci al password and a blind entry on the QA State nmenu. The
password shall be chosen by the state at the tinme of
certification testing. Access to the DOS shall not be avail able
to the manufacturer's service technicians.

(B) In addition, the em ssion analyzer and the sanpling
system shall be nade tanper-resistant to the state's
satisfaction. At a mninum the manufacturer shall devel op
tanper-resistant features to prevent unauthorized access through
the cabinet. Mcrosw tches, keyed | ocks and software al gorithns
requiring the use of a password which woul d be changed on a
quarterly basis beginning January 1 by the nmanufacturer woul d al
be acceptabl e provided the physical or |ogical design effectively
prevents unaut hori zed access. For exanple, a nercury switch
woul d not be effective if the analyzer can be tipped over to one
side to trigger the switch. A keyed |ock would not be effective
if it is placed in a position that allows the anal yzer cabinet to
be flexed slightly to bypass the | ock.

(© Manufacturers may offer analyzers wth additional
fl oppy disk drives that can run optional software application
prograns. However the optional floppy disk drives shall be
secured behind a | ocked conpartnment door (or its functional
equi val ent approved by the state) which uses the sane key as the
| ock on the door securing the VIC. In addition, both of these
doors shall have a mcroswitch (or state-approved equival ent)
whi ch prevents the printing of certificates whenever either door
IS open.

(D) If tanpering occurs, a software | ockout al gorithm shal
be activated which aborts any existing inspection sequence and
prevents further state inspection until |ockout is cleared by an
SHP representative or other representatives with specific witten
aut horization fromthe state. Software obtained i ndependently by
t he i nspector mechanic shall not be bootable fromthe optional
fl oppy di sk.
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(E) The | ockout system shall be designed so that it can be
activated by an SHP representative fromthe WI State Audit Menu.
Only SHP representatives, or other representatives with specific
witten authorization fromthe state, may renove | ockouts put in
pl ace fromthe M/I State Audit Menu. Manufacturers shall devel op
a system by which their service technicians shall be prevented,
by sonme net hod approved by the state, fromclearing SHP installed
| ockout s.

(F) It isthe intention of the state to allow the MAS to be
used with the systens bei ng devel oped by the SAE conm ttee
attenpting to devel op standardi zed specifications for a general
vehi cl e diagnostics link. The tanper-resistance features shal
be designed so that these and ot her avail abl e software prograns,
especially those which deal with repair and di agnostics of
vehi cles, can be added at a | ater date.

(G Optional software packages supplied by the manufacturer
shall not interfere wwth the normal operation of the state
i nspection and testing software, shall not conprise the
t anper-resi stance of the analyzer (such as give the inspector
mechani ¢ access to the DOS) and be approved by the state prior to
performng official state inspections.

(7) Mcroconputer Conpatibility

(A) A standard m croconputer nust be included in the MAS
anal yzer and is to be used to control all MAS functions. The
conputer shall be a state certified and approved unit, including
all features defined in Appendix A at the end of 11 CSR 50-2. 407.
Each vendor is to devel op DOS executabl e prograns for each mgjor
state required function. These prograns shall -

1. Control each of the MAS functions and ti m ng;

2. Exam ne and obtain values fromall of the MAS sensors;

3. Read and wite MAS information to diskette in standard
DOS 1.44 Mo 3.5" format;

4. Prepare/ format new fl oppy di sks;

5. Archive floppy disk informati on between fl oppy di sk and
hard disk as indicated in section (8);

6. Copy the MAS identification information fromthe hard
di sk onto each new fl oppy di sk;
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7. Aut o answer aut hori zed nodemtel ephone calls, receive
and forward files on demand, permt external state access to the
DOS; and

8. Read bar code labels fromVIN | abels, certificates, ECS
gui des and vehicles, and approved state representative
identification cards.

(B) The state reserves the right to add additional prograns
and functional performance requirenents, up to the technical
l[imts of the hardware, to inprove the safety and em ssion
i nspection program

(8) File Backup.
(A) Directory and File Structure.

1. The hard disk shall have directories with the foll ow ng
nanmes in the root of the C/ directory: DOS, MASDATA, COW and
MAI LIN. The manufacturer may nanme directories for use of the MAS
software but nust provide the previously nentioned directories
for state use. The conputer path nust include the ROOT(C. /), the
MAS software directory, DOS and COWM

2. The C./ MASDATA directory shall contain the foll ow ng
files: "MAS. DAT", "MAS. HST", "CAL.DAT", "AUD T.DAT" and
" LOCKQUT. "

3. At the conclusion of each test or gas calibration, the
test or calibration record (including aborted tests) shall be
pl aced in the appropriate file indicated as foll ows:

A MAS. DAT: This file will contain test records, fromthe
start of any test, which have not been collected by the state. A
mrror copy of this file, having the sane nanme will be stored on
the root directory of the "A:" floppy disk. Both files wll be
updated at the sanme tine by the test software. The software nust
al so test for the existence of the file before witing to the
file.

B. MAS. HST: This file will contain archived test records
t hat have been collected by the state. This file will have the
"MAS. DAT" file appended each tine "MAS. DAT" is collected by nodem
or a state representative. Wen a state representative sel ects
"I NSTALL NEW DATA DI SK*" fromthe MVI State Audit Menu, a nessage
shal | be displayed instructing the state representative to wait
while the file is appended.
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C. A "Bookmar k" record shall be placed at the top of each
"MAS. DAT" file before it is appended to the archive file. This
record shall be of the sane length as the test records. If any
provision is made by manufacturer for reading the archive file,
this record nust be identified and ignored.

D. Bookmar k record fi el ds.

1. BOX string identifier 4
2. Station No. 7
3. MAS No. 4
4. BLANK 16
5. Time-24 hour (HHWM 4
6. Dat e- ( MVDDYY) 6
7. Undefined 858
Tot al 900

E. CAL. DAT: This file shall contain gas calibration
records. A mrror copy of this file, having the sane nane w ||
be stored on the root directory for the "A:" floppy disk. Both
files will be updated at the sanme tinme by the test software. The
software nmust also test for the existence of the file before
witing to the file.

F. AUDI T. DAT: This file shall contain records of the
performance audits, all practical/denpo test, and all additions,
changes and deletions to the inspector nechanic file. This file
shall reside in the C./ MASDATA directory, and will be collected
by the state on a regular basis. The file shall be initialized
after each data collection. A mrror copy of this file, having
the sane nanme, will be stored on the root directory of the "A'"
floppy disk. Both files will be updated at the sane tine by the
test software. The software nust also test for the existence of
the file before witing to it.

G LOCKQUT: This file shall contain the | ockout data (Y
or N) and nust be read each tine the MAS software is | oaded.

H. The follow ng information shall be retained as a valid
vehicle test record on the hard disk and floppy disk, in file
MAS. DAT, if the reset switch is activated or the analyzer is
switched off after an inspection has been initiated and the
vehicle identification nunber has been entered:

) Record nunber (field 1);
1) Station nunber (field 2);
I

(I
(I
(I'11) MAS nunber (field 3);



11 CSR 50-2. 401

(I'V) Inspector nechanic nunber (field 8, 9, 10, 11, 16 or
17);

(V) Date of inspection (field 12, 13, 14, 15, 18 or 19);

(VI) Inspection start tinme (field 20, 21, 324, 325, 326,
327, 328, 329, 330, 331, 332 or 333); and

(VIT) VIN nunber (field 23).

[ . As soon as the vehicle identification nunber is
entered, the information in subparagraph (8)(A)3.6. shall be
recorded on the test record before the test will be allowed to
pr oceed.

The test record shall be conplete in length. Pad blank fields
W th spaces.

J. The C./ COM directory shall contain the comuni cations
software and the file PASSWORD. DAT. Contai ned i n PASSWORD. DAT
will be a twelve to eighteen (12-18) nonth password |ist (twelve
to eighteen (12-18) records). The password will be a nine (9)
character string and will be used for one (1) cal endar nonth.
Password files will be provided by the state upon anal yzer
certification and for annual software updates.

K. PASSWORD. DAT record fi el ds:

Field Descri pti on Lengt h
1. Month identifier 2
2. Year identifier 2
3. Password string 9

L. The C./ MAILIN directory will contain the DNRMAI L. TXT
file when downl oaded by the state for display on the MAS screen.
The MAS software nust | ook for this file on startup to display,
i f found.
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(B) Duplication of Files on the State "A:" Drive.

1. In order to limt MAS downtine after serious hard disk
mal functions which may require a new or reformatted hard di sk,
the manufacturer shall store duplicate files on the state "A'"
floppy disk drive. The files to be duplicated are the Licensed
| nspect or Mechani ¢ Nane/ Li cense Nunber/Access Code file, Station
Number, MAS Nunber and the CONTROL. DAT Files. Each tine the
files are nodified, the changes nust be witten to both sets of
the file. The mechanic backup file nane to be used is MECHBACK

2. If the file cannot be found on the hard disk, the MAS
can restore the file fromthe floppy disk. this will nean |ess
downtinme for the station in restoring access codes and station
i nformati on.

3. The MAS nust wite these files to the floppy after a
di sk change is nmade by a state representative.

(9 Required Printers.

(A) Printing Requirenments. The MAS unit is to use tw (2)
printers.

1. The first printer is an inpact printer to print vehicle
i nspection reports and general purpose (nonstate) docunents.
Conti nuous eight and a half by eleven inches (8 1/2" x 11"
finished) fan-fold, pin fed paper is to be used.

2. A second, separate inpact printer shall be dedicated
to the task of filling in designated information on the
certificates. Continous, fan-fold, preprinted state certificates
Wl be used. The certificate will consist of two (2) copies
that will be torn away froma perforation on the bottom of the
form The finished size of the existing certificates are eight
and a half by eleven inches (8 1/2" x 11") (not counting the
additional wdth required for the pin-feed nechani smand printer
margins). The top copy of the certificate may be printed on up
to twenty-four (24)-pound paper, and carbonl ess copies on up to
fifteen (15)-pound paper. The printer shall print information
on the certificate using IBM8 characters (ASCIl), ten (10)
characters per inch and eighty (80) characters per line. This is
intended to ensure uniformty between manufacturers for style,
si ze and nunber of characters per inch.
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(B) Security.

1. The inspection certificate printer and the certificate
storage area shall be |ocated in a secured area. Access to the
area securing the printer and certificates shall be avail able
only to the inspector nmechanic at the station or SHP
representative. The certificate storage area shall have a
redundant security systemutilizing both a hardware | ock and a
software | ock which neet state approval. The secured area
containing certificates and the inspection certificate printer
shal | be designed so that the sane key can be used to open any
access doors which secure the optional floppy disk drives. |If
any of these doors are opened, a mcroswitch (or equivalent)
shal | be used which prevents the printing of certificates of
i nspecti on.

2. The purpose of the hardware lock is to allow the
station to physically secure certificates against theft when the
anal yzer is not being used for state inspections. The physical
security shall prevent access to certificates which protrude
outside of the printer and cabinet that could be pulled out by
unaut hori zed personnel. The |ock should be easily
i nt erchangeable to allow the vendor to change | ocks or
conbi nations in the event security is breached or when personnel
changes occur.

3. The purpose of the software lock is to restrict access
to loading and aligning certificates prior to printing, clearing
paper m sfeed or jam problens, etc. and to provided a record of
t he personnel perform ng those functions. After an inspector
mechani ¢ has entered his/her access code to initiate a state
i nspection and after the criteria for issuing a certificate has
been net, the inspector mechanic shall be allowed to check the
certificate for alignnment and nmake adjustnents as necessary
W t hout entering additional access codes or aborting the
i nspecti on.

4. | f tanpering occurs, a software | ockout algorithm shal
be activated which aborts any existing test sequence and prevents
further inspections and testing until the | ockout is cleared by
an SHP representative or other representatives with specific
witten authorization fromthe state.

11
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(C Storage.

1. The secured space designed to store unused certificates
shal | neasure nine and a half inches deep el even i nches w de
(9 1/2" x 11") and at least five inches (5") tall. The inspector

mechanic will sign the certificate and a copy will be provided to
the custonmer and a copy inserted in to the analyzer. The used
certificate drop box shall be of the approximate size of the
certificate and shall be designed to keep the certificates in
sequential order. The certificate drop box need not be a secured
area, but shall prevent certificates frombeing spilled out when
access i s gained.

2. The area containing the certificates shall be |ocated
so that proper tension is maintained on the certificates as they
are fed up through the printer.

3. There shall be unlimted access to the test report
printer so that paper can be easily replaced, printer jams can be
cleared and ribbons can be replaced. Only SHP representatives,
manuf act urer representatives, authorized repair personnel and
aut hori zed station personnel shall be all owed access to the
i nspection certificate printer (see Appendix A at the end of
11 CSR 50-2.407 for nore printer information).

(10) Vehicle Repair and D agnostics Application.

(A) The analyzer's primary purpose will be to run the state
i nspection and test and record inspection/test data in a manner
specified in this rule. The state's intent is to all ow
di agnostic and repair information in the software.

(B) Manufacturers may offer a diagnostics and repair
software application programas an option to the anal yzer
purchaser. Methods for diagnosing or repairing conponents or
systens will be allowed provided that they in no way shal
interfere with any of the state inspections or contradict the | ow
enm ssions tune-up procedure.

(© Manufacturers that already offer optional em ssions
di agnostic and repair applications may submt those for state
review. At a mninum the guidance presented in the
manuf acturer's application nust be easily accessed and be focused
and organi zed on the basis of em ssions failures.

12
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(D) As an option, the analyzer manufacturer may establish a
mechani smto obtain access to off-site repair information systens
requested by the purchaser using the tel ephone nodem (operating
as a "dunb" ASCII or VT100 termnal) contained in the MAS so | ong
as it does not interfere with the state inspection system

(11) Capability to Access OBD Fault Codes.

(A) Mnufacturers may offer the ability to access the
on- board di agnostics (OBD) systemon vehicles failing the state
i nspection. Although the MAS will not be required to have
provi sions for accessing vehicle OBD systens when the program
starts, the provisions may be offered by the manufacturer as an
option. The analyzer nmay be equi pped with the necessary
ancillary devices and associ ated software when the anal yzer is
submtted for certification

(B) Analyzer manufacturers nmay devel op provisions for
readi ng fault codes contained in vehicle on-board conputer
systens using the SAE Standarized Link when those specifications
becone available if the state feels, after consultation with the
manuf acturers, that this feature can be added to the MAS. If the
capability to access OBD fault codes using the SAE Link is added,
it wll function in nmuch the sane manner as the existing OBD
check except that it will be automated and will only be usable on
1994 and | ater nodel year vehicles. The MAS would pronpt the
i nspector mechanic to access the vehicle's OBD port, decode the
fault codes and display results on the screen, print a short
description of the codes on the VIR and record the fault codes on
the test record. An analyzer submtted for MAS certification
nmust include information on the ability to |ater upgrade the
systemto include OBD and SAE Link diagnostics.

(12) Master Reference Table.

(A) A Master Reference Table may be provided in the future.
The state will transmt this information to the anal yzer
manuf acturers as soon as a decision has been made to proceed with
the Master Reference Tabl e.

(B) Up to five negabytes (5 Md) total information shall be
provi ded to acconodate the reference table.
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(13) Annual Software Mbodifications.

(A) Equi prrent manufacturers shall provide a maxi num of
three (3) state-approved software updates during the two (2)
cal endar years beginning at the inplenentation date of the
M ssouri enhanced |/ M program at no additional cost to the
purchaser. The software version shall be indicated on the
anal yzer status screen, on each vehicle test record and the
i nspection certificate. The version nunber shall consist of a
four (4) digit al phanuneric code to be nmade up of the |last two
(2) digits of the year followed by a two (2) digit version
nunber. The version of software used in running every vehicle
test shall be indicated on the test record. The anal yzer
manuf acturers shall notify the state in witing that they wish to
make a software update and provide an inplenentation schedul e,
submt an affidavit signed by the chief executive officer or
conpany president stating that the software update conplies with
state specifications, obtain witten state approval prior to use
of the software update in official state inspections, and instal
the correct software version nunber so that it is recorded to the
test record and printed on each VIC

(B) Al state-required software updates done by the
manuf acturers shall cause the software version nunber to change
as indicated on the Anal yzer Status Screen (see 11 CSR 50-2.403).
In addition, the updated software version nunber shall be
recorded on the test record and inspection certificate as soon as
it isinstalled. There will be a separate field on the test
record indicating the software version currently in use and
another field used to indicate the version nunber that the
software will be updated to when the clock activates it. The
state will then be able to search the records prior to the update
activation date to determ ne how many anal yzers have been updated
by | ooking at the update field. The update field in the test
record shall go blank when the update is activated.

(C©) The state does not anticipate that extensive
nodi fications to the software will be required. Rather, the
state anticipates that only mnor nodifications or additions wll
be needed. Areas in the software where changes or additions
m ght be required include: preconditioning procedures and
em ssion test sequences, various |ook-up tables, diagnostic and
repair procedures, data comrunication procedures, criteria
affecting em ssion standards selection or referral of failing
vehicles to referee stations, vehicle exenptions, capability to
read on-board diagnostics fault codes and vehicl e pass/fai
criteria. QOher areas not specifically nentioned may al so be
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affected at sone point, but the state does not expect to make
changes in all these areas at once.

(D) Additional software updates required between the annual
updat es shall be prepared by anal yzer manufacturer on 3.5"
PC/ M5- DOS standard 1.44 Mo di skettes, designed to be installed by
the SHP representatives or other authorized representatives. The
anal yzer shall also be designed to allow updates to be installed
via the nodem at the state's option. |If the software update is
acconpl i shed by nodem the analyzer shall identify itself by
brand nanme and nodel nunber, when the systemis accessed by the
state.

(E) Manufacturers shall include the cost of software
updates in the original purchase price of the anal yzer

(14) Bar Code Readers.

(A) Noncontact bar code scanners and all necessary
interface software and hardware designed to read | abel s neeting
SAE specifications J1877 and J1892 w il be required on al
anal yzers. The information scanned shall be stored on the test
record and will be used to identify the VIN

(B) When the enhanced I/M programis inplenmented, analyzers
delivered to stations are required to be equi pped with an RS232
connector (which neets noise hardened el ectrical standards
preventing el ectromagnetic interference fromvehicle ignition
systens) and the software needed to use the bar coded information
in the test procedure. The state will allow subm ssion of an
alternative connector to the RS232 for consideration but reserves
the right to make the final determ nation in each case.

Anal yzers submtted for certification shall be equipped at that
time with fully functional noncontact scanners capable of reading
bar coded | abel s neeting SAE J1877 and J1892 (see 11 CSR 50-2. 407

(Appendi x B)).

(O In addition to collecting the VIN, scanners nay al so be
required to enter certificate nunbers and em ssion application
information froma state-approved abbrevi ated | ookup manual .

Anot her function may include readi ng i nspector nmechanic and state
i nspector | D badges. The state inspector |ID badges wll be
provided by the state and will be witten in three (3) of nine
(9) bar code format and ot herw se consistent with applicable SAE
speci fications.

(D) The state recommends that the manufacturers contact the
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vehi cl e manufacturers to inquire about obtaining bar coded | abels
for testing purposes. The state will allow vendors to submt
contact readers for consideration.

(15) Training. The analyzer shall contain a training feature
that will allow an inspector nmechanic or student to conplete the
i nspection procedure w thout generating an official inspection
record or certificate. Vehicle inspection reports shall indicate
to the satisfaction of the state that they are for training only
and cannot be used for certification. The word VO D shall be
printed in large letters on the face of the certificate. In
addition the certificate nunber and sticker nunber fields of the
certificate shall be printed wwth the word VO D. The training
feature will be used by the state representatives for eval uating
i nspector nmechani c performance, by the manufacturers for training
purchasers of anal yzers or by analyzer owners to train new

enpl oyees. The training application shall not require the use of
an inspector nmechanic's access code or allow access to secured
areas of hardware or software. The display shall show a nessage
t hroughout the inspection that this is a training exercise and
not a test for certification.

(16) State Representative Access to Test/Calibration Records.

(A) The software shall be designed to include provisions
for retrieving and copying the test record file or designated
portions of it for QA and enforcenent purposes using floppy disk
access. As indicated previously, the bar code reader shall be
able to scan authorized bar code identifications cards. Once
these cards are utilized by the state, the software shall be
designed to prevent access by individuals w thout proper bar code
i dentification.

(B) There shall be a nmenu itemon the MVI State Audit Menu
that allows a record search to be perfornmed. The search shal
| ocate, display and printout test and calibration records based
on VIN, date/tinme, vehicle owner's nanme or cerificate nunber
information entered by an SHP representative. Once a test record
is located, the QA/state representative shall be allowed to
review the previous test records as well as those which foll ow
the target record.
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(17) d ock/ Cal endar.

(A) The MAS unit shall have real a tine clock/cal endar
whi ch shall nmke available the current date and tine. Both tine
and date shall be in standard IBM PC format and used to set the
conputer's date and time on power-up

(B) Analyzers shall store the date and tinme on the test
record. For the display, the date may be indicated nunerically
by nonth, day and year (separated with a slash between each), or
with the nonth spelled out and the day and year separated by
commas. The tinme shall be on a twenty-four (24)-hour clock.

(© The date/tine, along with the time the inspection or
test started and when it ended, is to be included on the test
record. The start tinme is when the inspector nechanic's access
code is entered and the end tinme is when the MAS data is witten
to the test file.

(D) If the clock/calendar fails or becones unstable (as
referenced to the initial tinme set at power-up), the MAS unit
shal |l be | ocked out fromstate testing and a nessage shall be
di spl ayed indicatiing that service is required.

(E) Resetting of the clock shall require controll ed access
available only to the state representatives and the
manuf acturer's service technician. The access nmechani sm or
procedures shall be approved by the state.

(F) The analyzer clock/cal endar shall be equipped with a
battery backup feature and a battery with a five (5) year
expected life.

(G The cl ock/cal endar shall be used to allow the station
to use the MAS software at tinmes specified by the state. Al
sof tware updates shall be activated by cl ock/cal endar when
directed by the state.

(18) Lockout Notification. The analyzer shall alert the operator
of any | ockout situation by prom nently displaying a nessage on
t he CRT.
(19) Manual Testing Mode.

(A) The MAS shall be capable of being switched to an
operations node that will allow the MAS to be used as an ordinary
garage em ssion anal yzer for general autonotive repair work and
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di agnosti cs.

(B) If, during an inspection, the MAS is switched over to
t he di agnostic node, the command shall be ignored.

(20) Software Loading. The inspector nechanic shall not have to
| oad the m croconputer's operating or applications software to
operate the MAS. On each PONER ON of the MAS, the MAS shal
automatically do all m croconputer conponent self diagnostics,
menory checking and | oading of all necessary operating software
W thout intervention by the inspector nmechanic. Upon

sati sfactory conputer conponent check-out, the applications
software is to present a nenu of available MAS operations. Al
offered features are to be nenu-driven. For each feature, a
context sensitive, on-line help facility is to be provided which
can be accessed preferably with a single key stroke. [|f the MAS
does not have a satisfactory conputer conponent check-out, the
applications software is to | ockout the unit.

(21) Docunentati on.

(A) The MAS software shall be fully docunented. One (1)
copy of the docunentation listed as follows shall be submtted to
the state unless otherw se requested by the state. Manufacturers
shall agree, in witing (signed by the chief executive officer
(CEO of the conmpany), to submt copies of the programlistings
to the state upon request, within a tineframe satisfactory to the
state, or whenever a decision is nmade by the manufacturer to
voluntarily suspend or term nate production of the MAS. The
state does not expect to ever have a need to review the program
listings and, therefore, will not require that they be included
with the application for certification. However, the state
reserves the right to require that copies be provided, if the
need does arise. Software docunentation shall include at |east
the foll ow ng:

1. Compl ete programlistings, including the source code as
well as the object code as well as the object code, in both
machi ne readabl e and paper form shall be provided upon request.
They are not required to be submtted with the application for
certification;

2. Functional specifications;
3. Functional flowcharts of the manufacturer's software;
4. Sanpl e inputs and outputs fromall processes;

18



11 CSR 50-2. 401

5. Detailed interface information on the optical bench
including the identification of protocol and out put
speci fications; and

6. All DOS file layouts with file nanes, file types, file
security, field nanes, field types, field sizes and field editing
criteria.

(B) Docunentation provided by the vendor to neet this
requirenent will be treated as proprietary information by the
state, provided that material is clearly marked as confidenti al.
Gross marking of all material as confidential in not acceptable;
onlu that material which is proprietary should be marked.

(C© These requirenents are inposed to permt the state to
bot h operate and check out the MAS units. Doing so requires ful
file descriptions and either the detailed code or a full set of
M5-DOS routines with all necessary protocol to performthe MAS
functions.

(D) The purpose of the requirenent for detailed code is to
provide the state with a nechanismto assure continued
per formance of inspection stations in the event that a major
supplier should fail. The state is not interested in any
di scl osure of proprietary information, nor in the detailed
operati ons of vendor code. However, it is essential that all of
t he necessary working code, schematics, drawi ngs and so for be
avai l abl e in case of dem se.

(22) Availability of Grcuitry. Al integrated circuits used in
the MAS shall be types and brands that are presently in common
usage. Custom ROM prograns devel oped by the manufacturer for
bui l di ng the anal yzer are all owed.

(23) State Access. The SHP representatives nmust have access to
update certain portions of the anal yzer software. The software
shall be designed to include an WI State Audit Menu as indicated
in 11 CSR 50-2.403. Access to the MWI State Audit Menu wil |
require entry of an access code that will be entered by a state
representative when the initial station inspectionis
acconplished. The analyzer's testing functions shall not operate
until the MVI State Audit Menu access code is entered.

I nformation contained in the files associated with the State
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Representative Menu shall be hidden in software to the state's
satisfaction. The access code shall consist of thirteen (13)
al phanunberi c characters.

(24) Data and File Transfer.
(A) Modes.

1. Al'l calibration, vehicle test records and ot her MAS
files shall be capable of being transferred fromthe MAS in three
(3) ways-

A By use of the 3.5" PC/Ms-DOS standard 1.44 Mo fl oppy
di sk on which data is stored;

(B) By nmeans of a standard IBM PC fully conpati bl e RS232
serial port with the baud rate selectable for at |east twelve
hundred (1200), twenty-four hundred (2400) or ninety-six hundred
(9600); and

(G Via an internal (that is, located inside the cabinet)
nodem and connection to a tel ephone line. This nodem (see 11 CSR
50- 2. 407 (Appendix A) for baud rate and other specifications is
to be attached to a telephone line installed in the facility. It
is to be activated in a receive node during hours specified by
the state. Upon contact, the MAS is to verify authorization for
access via password and then respond to various comrands as
defined in the Modem Protocol for access via password and then
respond to various commands as defined in the Modem Prot ocol
Docunent, available on a need-to-know basis fromthe state.

(B) Modem

1. A tel ephone line, separated fromthe power cord, shal
be provided for the nodem The tel ephone Iine shall be encl osed
in a protective cable neeting state and UL approval. Alternative

met hods to protect the tel ephone Iine may be submtted to the
state for approval.

2. The tel ephone Iine shall be plugged in at the tines
specified by the state. If a dial tone is not found, or if
i nspection data is not transferred to the state at the specified
tinme, an appropriate nessage shall be displayed the next tine the
power to the analyzer is turned on.
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A If the last data transfer occurred twenty-seven (27) or
nore days ago, a nessage shall be displayed the next tine the
power is turned on, as follows: "Please be sure the tel ephone

cord is connected when the power is turned-off tonight. The
anal yzer will soon be called by the state for data transmttal."

3. | f the power necessary to activate the nodem cannot be
supplied in another manner, the anal yzer shall have a main power
switch | ocated on the back panel wth a power-off/ standby node
switch on the front panel. The operator shall be instructed in
the Omer's Manual to | eave the main power switch on and the
tel epnone |ine plugged when the state accesses the data each
nmonth. Exceptions to this may be made when the anal yzer needs to
be relocated or damage to the telephone line will result. The
power - of f/ st andby node shall provide the power necessary for the
t el ephone nodemto remain in a standby condition.

4. During warmup, the analyzer shall display nessages from
the state, sent via the tel ephone. The display format shal
i nclude a header indicating that a nessage fromthe state is
bei ng di splayed. The file nane where the nessage will be held
wll be called DNRVAIL. TXT. If nore than one (1) page is to be
di spl ayed, the inspector nechanic shall be instructed to strike
any key to continue. Wen the entire nessage has been di spl ayed,
a nmenu shall be displayed as follows. Press one (1) of the
fol |l ow ng nunbers:

Print a copy of the state nessage
Read t he nessage again
EXIT

o wWhE

: When the inspector nechanic selects EXIT, the nessage
shal | be erased.

6. | f the inspector nechanic selects #1, the nessage shal
be printed out, the screen cleared and the Main Menu displ ayed.
| f the inspector nechanic selects #2, the nessage shall be
di spl ayed and the nenu displayed again. |[If the inspector
mechani ¢ sel ects #3, the anal yzer shall display the Main Menu.

(C) Diskettes. Diskettes nmust be renovabl e and show full
conpatibility with existent state m croconputers. Both a 3.5"
fl oppy disk drive and the port nust be secured logically and
physically to permt only duly authorized state and manufacturer
access. Vendor nethodology to restrict access shall be approved
by the state.
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(D) File Conpression.

1. The state will provide to the manufacturers a utility
to conpress the data prior to data transm ssion. The data shal
be conpressed each tinme the MAS is put into conmunication node
(see Appendix A follow ng 11 CSR 50-2.407).

2. The conpression utility will be provided at no charge
for distribution within the em ssion inspection area.

(25) Test Record Storage Capacity.

(A) The MAS floppy disk drive shall have the capability to
store at | east one thousand (1000) current test records not
counting those on backup. Storage shall be nmaintained with power
of f.

(B) The analyzer shall display a prom nent warning nessage
to the operator when the fl oppy di sk storage space i s running
low. The display shall indicate the nunber of remaining records
avai | abl e when space for fifty (50) or fewer inspections are
left.

(26) On-line Pollution Control Equi pnent Manual .

(A) The analyzer shall be designed to provide future access
to an on-line pollution control equi pnent manual. The manual
shal | be accessible fromoutside the state inspection sequences
by manufacturer devel oped software. However, access to the
manual from outside the inspection sequences nust not allow an
operator to enter the state inspection sequences.

(B) The on-line pollution control equipnent manual shal
pronpt the inspector nmechanic for the vehicle information
necessary to identify which pollution control equipnent shoul d be
installed on a particular vehicle (that is, PCV, evaporative
control, air punp).

(27) State Certification.

(A) Pursuant to other requirenments within 11 CSR 50-2. 401.
no licensed station may performofficial inspections after
i npl ementati on of the enhanced I/ M program on Cctober 1, 1990
w t hout an anal yzer system nodel which has been certified as a
MAS. In order to be certified as a MAS, a sanple of a candidate
nodel nust be submtted to the state for review and approval
under procedures designed by the state. Upon approval, the state

22



11 CSR 50-2. 401

w || docunent nodel certification for the responsible

manuf acturer and will add the nodel to its |list of approved MAS
units. In addition, the state will periodically distribute this
list to licensed inspection stations. However, the state retains
the authority to decertify a nodel at any tinme if production
nodel s used by licensed stations are found to be inconsistent
with this specification.

(B) Manufacturers may submt for certification nodels which
vary fromthese specifications. However, in order for a nodel to
be certified, software functions nmust be consistent with the
anal yzer algorithm and the manufacturer nust denonstrate to the
sati sfaction of the state that-

1. The performance of the nodel is equival ent or superior
to a nodel which neets these specifications fully; and

2. There will be no extra cost or inconvenience to the
state if the nodel is certified (see Appendix A followng 11 CSR
50- 2. 407) .

(28) Tel ephone Requirenents.

(A) Each safety and em ssion inspection station shall be
equi pped with private tel ephone service utilizing an RJ11 jack
connector, or state-approved functional equivalent, to which the
em ssion anal yzer shall be connected at tinme specified by the
state.

(B) The Mssouri State H ghway Patrol shall be notified
i mredi at el y when phone nunbers are changed or service is
i nterrupted.

(C© The tel ephone service shall be maintained in good
wor ki ng order.
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EPA Rul eneki ngs
CFR: 40 C.F.R 52.1320(c)(80)(i) (A

FRM 57 FR 46778 (10/13/92)

PRM 57 FR 27959 (6/23/92)

State Subni ssion: 6/ 28/ 91

State Proposal: 15 MR 421 (3/16/90)

State Final: 11 CSR 50 (12/21/90)

APDB Fi | e: MO- 86

Descri ption: The EPA approved this new regul ati on which establishes requirenents for the

M ssouri Anal yzer System
A4444444444444444444444404444440444444044444444444404444448444444444444444444444444444444444444444

Di fference Between the State and EPA- Approved Regul ation

None
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