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EXECUTIVE SUMMARY

This report describes the tests performed on equipment which was added to the Data
Multiplexing Network (DMN) program after the initial procurement. This included
six new modems and Software Upgrades to the Codex 9800 Network Management System
(NMS) to correct Program Technical Reports (PTRs) generated during Operational Test
and Evaluation (OT&E) Integration tests. Tests on the additional equipment were
performed at the Federal Aviation Administration (FAA) Technical Center and at the
Minneapolis Air Route Traffic Control Center (ARTCC).

All six modems were tested at the Technical Center. The software upgrades,
however, were not available for testing at the Technical Center. Only two of the
modems and the Codex 9800 NMS software upgrades were tested at the Minneapolis
ARTCC.

All tests on the modems were successfully completed. Fourteen PTRs remain open;
seven are Class 3B and seven are Class 2B. These are considered low priority and
need not be resolved before commissioning this equipment.




1. INTRODUCTION.

This report will present the results of the Program Technical Reports (PTRs)
generated during Operational Test and Evaluation (OT&E) Integration tests at
the Federal Aviation Administration (FAA) Technical Center in Atlantic City,
New Jersey, and the key test sites (Albuquerque, New Mexico; Denver, Colorado;
and Minneapolis, Minnesota), from March through August of 1991; and the test
results for the equipment added to the Data Multiplexing Network (DMN} program.

1.1 BACKGROUND.

A discussion on the background for the original DMN equipment is provided in Data
Multiplexing Network (DMN) Phase III Equipment Operational Test and Evaluation
(OT&E) /Integration Test Report, DOT/FAA/CT-TN91/50, dated December 1991,
Additional equipment was added to the DMN program in 1992, to further improve the
National Airspace System (NAS). This report will describe the testing of this new
equipment and present the results of these tests.

1.2 PURPOSE.

The purpose of the DMN equipment is described in DOT/FAA/CT-TN91/50.

1.3 PARTICIPANTS.
Same as listed in DOT/FAA/CT-TN91/50.
4 REF E D ENTS .

Same as listed in DOT/FAA/CT-TN91/50.

2. TEST APPROACH AND CONCEPT.

The test approach was to conduct Unit Level tests at the FAA Technical Center and
System Level tests at the Minneapolis, Minnesota, field site on this new equipment.
A listing of this new equipment and test location is provided in table 1. The OT&E
Integration Test Plan, written by ACW-400A, was used as a guide during these tests.
Subtest procedures were written by the OT&E Integration test team. These
procedures were used with minor modification, for equipment tested at the Technical
Center. These procedures will also be used during the transition from the Paradymne
equipment to the Codex equipment.

The PTRs generated during the OT&E Integration tests were provided to Motorola
Codex Corporation for resolution. The PTRs were classified according to categories
listed below.




TABLE 1. ADDITIONAL DMN EQUIPMENT

DMN COTS EQUIPMENT TECHNICAL CENTER| TEST SITE

Codex 2400 Fastalk Modem X

Codex 3600 Standard Modem X

Codex 3600 Modem with Digital
Interface Option X X

Codex 3600 Modem with Single
Line Dial Option X X

Codex 6216 DTM with Redundant
V.35 Port Card X

Codex 6216 DTM with Enhanced

Common Logic Card X
Codex 9800 NMS Software Up- * X
grade

%* - The Software Upgrade was not available for the Technical
Center.




Class 1: A class 1 PTR documents a technical discrepancy in
which the Codex equipment does not meet the
specification requirements of FAA-E-2786.

Class 2: A Class 2 PTR documents an FAA operational requirement
that would lead to modification of Codex equipment.
Two subcategories are defined:

Class 2A: A Class 2A PTR documents an FAA operational
requirement that is essential and must be
available before equipment can be
commissioned into the NAS.

Class 2B: A Class 2B PTR documents a desirable
enhancement to the Codex equipment that
is not essential to commissioning the
equipment.

Class 3: A Class 3 PTR documents discrepancies between Codexs’
stated performance or functional specifications and
the observed performance or functional
characteristics during OT&E Integration. Two
subcategories were defined that distinguish between
documentation errors and equipment discrepancies.

These are:

Class 3A: A Class 3A PTR documents a discrepancy
that may require a change in the Codex
documentation.

Class 3B: A Class 3B PTR documents a discrepancy
that may require a change to the Codex
equipment.

The PTRs were prioritized from highest to lowest in accordance with the following
list:

Priority I - Class 1

Priority 1II - Class 2A

Priority III - Class 3 for both A and B
Priority IV - Class 2B

The DMN Program Office and Motorola Codex Corporation have agreed that all
Class 1, 2A, and 3A PTRs will be resolved before the first site implementation at
the Minneapolis Air Route Traffic Control Center (ARTCC).




2. UNIT LEVEL TESTS AT THE FAA TECHNICAL CENTER.

All of the new DMN phase IIIB Commercial Off-The-Shelf (COTS) equipment was
evaluated at the FAA Technical Center, except the new Software Upgrade for Codex
9800 Network Monitoring System (NMS), Codex Command Line Interface (CLI), and Tail
Circuit Synchronizer. Acceptance testing on the DMN equipment was performed
jointly by Codex and FAA Technical Center personnel. The new modems were
categorized in accordance with FAA-E-2786 and are described in the following
sections.

co 400 FAS 0 UNIT .

Tre Codex 2400 Fastalk modem is classified as Type 1A, PC plug-in modem,
transmitting and receiving asynchronous data at a rate of 300, 1200, and 2400
bits per second (bps) in a full-duplex mode of operation on the Public Switched
Telephone Network (PSTN).

The Codex Fastalk 2400 Modem was tested over the PSTIN to verify that the modem
could transfer text and binary files several asynchronous using protocols. These
protocols included Crosstalk, XMODEM, KERMIT, Hayes, and YMODEM. The Fastalk Modem
plug-in cards were installed in two compatible personal computers for this test.

3 co 600 MODEM.

The Codex 3600 Standard Modem is classified as a Type III Modem, transmitting and
receiving synchronous data at a rate of 4800 bps in a full-duplex mode of operation
on the PSTIN or a leased line, with the function of multiplexing two serial binary
input channels of 2400 bps on to one output channel of 4800 bps.

This modem can also be classified as a Type IV modem when transmitting and
receiving synchronous data at a rate of 9600 bps in a full-duplex mode of operation
on the PSTN or a leased line, with the function of multiplexing four serial binary
input channels of 2400 bps on to one output channel of 9600 bps.

Subtest 2.1, Codex 3600 tests, of the Operational Test and Evaluation Test
Procedures, were performed on this unit with minor variations. The Bit Error Rate
(BER) was checked for 1000 blocks rather than for 1 minute and the modems’ M1l and
M2 was configured to MUX MOD "k" rather than "M." In addition, the END-TO-END
Multilpexer Test and Operation on the Public Service Net was not performed.

(8) W c ON,
Subtest 2.2, Codex 3600 Digital Modem Tests, of the Operational Test and Evaluation

Test Procedures, were performed on this unit with minor variations. The Gemini
1022-Dual BERT Tester was used in place of the HP-4925/RS-232 BERT Tester.




3.4 _CO 0 Mo 1 PTION.

Subtest 2.2, Codex 3600 Dial Line Tests, of the Operational Test and Evaluation
Test Procedures were performed on this unit with minor variations. The Bit
Error Rate (BER) was checked for 1000 blocks rather than for 5 minutes and a TAS

Series II Telephone Network Emulator was used in place of a voice frequency (VF)
channel.

5 _¢co 6 W V.35 POR CED COMMON 1OGIC .
This subtest checked the redundancy option of this High Speed Time Division
Multiplexer (HSTDM). The test used two methods to verify that the redundant Common
Logic and Aggregate Interface Daughter cards operate transparently with the 6216.
The first method was done manually by issuing the SWAP command at the control
terminal. The second method was done automatically by the 6216 upon failure of one
or both of the above cards.

The laboratory tests simulated various DMN network connectivities. Test messages

were inserted at various input and receiving locations and were monitored to verify
equipment operation in accordance to manufacturers’ specifications.

4, SYSTEM TESTS AT THE MINNEAPOLIS ARTCC.

The following three new equipment items were tested at the Minneapolis ARTCC:
1. Codex 3600 Modem with Digital Signal Interface
2. Codex 3600 Modem with Single Line Dial Optiocn
3. ‘Codex 9800 NMS Software Upgrade

Tests performed on these equipments are described in the following sections.

4.1  CODEX 3600 MODEM WITH DIGITAL SIGNAT, INTERFACE.

Subtest 2.2 of the Operational Test and Evaluation Test Procedures was performed on
this unit.

4 co 600 MODEM W ING NE OPTION.

Subtest 2.2 of the Operational Test and Evaluation Test Procedures was performed on
this unit.

4,3 ¢ 9800 PG

The purpose of the software upgrades was to correct PTRs generated during OT&E
Integration tests.




Te.t results for Unit Level tests and System Level tests are discussed separately
below:
2.1 UNIT LEVEL TEST RESULTS.

Unit Level test results for those test conducted at the Technical Center are
provided in the following sections:

2.1.1 Codex 2400 Fastalk Modem.

All tests on this modem were successfully completed. The test procedures are
available from ACW-400A.

t odem.

This unit passed all tests. The test procedure and test results are available from
ACW-400A.

0 00 W e O on.

This unit passed all tests. The test procedure and test results are available from
ACW-4004A.

2.1.4  Codex 3600 Modem with Single Dial Line Option.

This unit passed all testgs. The test procedure and test results are available from
ACW-400A.

5.1.5 Codex 6216 DTM with Redundant V.35 Port Card and Enhanced Common logic Card.

This unit passed all tests. The test procedure and test results are available from
ACW-400A.

2.2 SYSTEM LEVEL TEST RESULIS.

System Level test results for those test conducted at the field site are provided
below.

w t ce tion.

This unit passed all tests. The test procedure and test results are available from
ACW-400A.

2.2.2 Codex 3600 Modem with Single Line Dial Option.

This unit passed all tests. The test procedure and test results are available from
ACW-400A,




5.2.3 Codex 9800 NMS Software Upgrade.

One Class 1, one Class 3A, six Class 3B, and seven Class 2B PTRs remain unresolved.
A detailed discussion on these PTRs is provided in appendix A, in the memo from
James W. Hall, ZAB AFS TSSE, to Chuck Morrow, dated July 24, 1992.

6. CONCLUSION.

Based on test results contained in this report, it is concluded that the following
additional Motorola Codex COTS equipment meets the FAA-E-2786, Specification DMN
equipment.

Codex 2400 Fastalk Modem

Codex 3600 Modem with Digital Interface Option
Coder 3600 Modem with Single Dial Line Option
Codex 6216 DTM

Codex 9800 Software Upgrades

The seven Class 3B and seven Class 2B PTRs need not be resolved prior to
commissioning.

7. RECOMMENDATIONS .

Based on the test results contained in this report, ACW-400A recommends deployment
of the additional Codex equipment listed in table 1. We further recommend
acceptance of the Codex 9800 NMS Software upgrades.




APPENDIX A

CODEX 9800 SOFTWARE UPGRADE STATUS




Subject:

froms

Te:

Us3. Dopartmnt
of Trarapartation

Feiaret avistien

Mininigcrecion

PTR Resolutions getes Jul 24 1992
James W. Hall, ZAB AFS TSSE Repiy to

ateam. of: J. Hall

Chuck Morrow, ANC-140

I have snclosed a report of PTR rssoluticns grouped by cClass basged
on the latest information available to me.

The print type of the PTR numbers gives a quick view of its
standing based on my information and is presented as follows:

Normal print means the PIR is resolved.

Seldface print means the PTR is unresolved and not in class 2B.
print means the PTR warrants discussion, is an

unresolved PTR classified as 2B, or vas resolved but no evidence

existed at 2MP.

A breakdown of tha PTRs is as follows:

Class 1 -~ 1 unresolved
§ resolved

Class 2A - 0 unresolved
1 resolved

Class 3A - 1 unresolved
2 resolved

Class 38 - & unrasolved
4 varrant discussion
15 rssolved

Class 28 -~ 7 unresoclved (non-essential for commisioning)
7 resolved

If you have any questions, please feel free to call me at
(S0S) 823-0413.

wey/

Jamds W. Hall

Attachmenta: 14 pagas

A-1




Clans 1 pras

ZAB 001A
Description: Hadax patch panel lacks external clock monitor.
Codex response: Monitor modules will provide this function.

Evaluation: Resolved but have seen no evidence vet.

- o - - - o - - P T T T T PR A T Y T R

ZAB 030

Description: Analog line fajilure takes more than 15 seconds to
report.

Codex response: Fixed with new softvare release.
Evaluation: The polling scheme and the local modeam threshheld

straps {DCD off, RSQ off = 5) were changad to meet the 135 second
reporting time.

L L L DD D D AP P Y AD AR AR TR G S D G O A D B R G S G D A T G G G G S - . S -

ACN 003

Description: No modez fallback occurs vhen error rate is >
1#10E-6.

Codex response: The Codex alternative was supplied..

Evaluation: Spaecification changs.

L 2 L 2 1 1 1 J - = % L Ll T 2 T T 2 X & L 7 L T D 2 1 Z L X A L 2 2]

ACN 004

Description: 1In turbo mode, 3600 does not report phase hits, gain
hits, and impulse noiss.

Codex response: Error probability reporting is a more effective
indicator.

Evaluation: Specification change.




UG-26-'232 Tmy 12:3¢  ID:SLEUCLEFOLE NTE TEL MO:E35-242-2112 Q3 =e2

ACN 008
Description: Ports 7 and 0 do not support external timing.

Codex response: Port 7 and 8 can support tail circuits (burffering)
but can not provide external medem timing on porta 7 and 8.

Evaluation: Specification chanyw,

ACN 006

Description: Bit eIrTOr rate > 1l*lUE=6 On U1l conditioned line with
acceptable 3/N ratio.

Codex responsae: FAA OCD tests showed tsst passed.

Evaluation: Resolved.

- ———— ———— A A . - e S D D W T - - . - S > o DA R A D A e G G D D D D U AP TP D D NS GO U W W S —

Description: Coamand lLine Interfacs (CLI) unit doce not provide
the same interface as vorkstation.

Codex response: Separats letter vas vwritten.

Evaluation: N/A

A-3
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Siass 2A PIRe

ZAB 024

Description: 23%00 DSU/C3U disrupts timing when DODS line fails.
Codex response: Increase ALBO setting to S in 3500 DSU/CSU.
Evaluation: Resolved.

A-4




2G-26-'37 T 12122 [D:SLELCLERCLE T3 TE. ~0:536-342-3142 "423 4

Slass 3A PIRs

2ZAB 007

Deacription: 9800 reports absence of DCD on port 1 as DCD loss
which can be misinterpreted as a loss of line.

Codex responss: Use RSQ as the line loss event.

Evaluation: Resolved.

)
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3AB 014

Dercription: 9800 screaens do not match modam meanus wvhan manually
strapped.

Codax rasponga: Additicnal funding required.

Evaluation: No change.

e e 2 e e P L L L L L P L L L L Y L LY Y Y Y Y T Y g

Des:ription: No procedure supplied to load dofaults in 6216.
Codex rasponse: Procedure supplied.

tvaluation: Rasalvad.

A-5
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Class 1R _PIRe

ZAB 001
Deacription: 2800 does not support 24kbpas on one port.
Codex response: Fixed with new softtware release.

Fvaluation: Resolved.

- - - - - — -

4AB._002

Description: Ports on CAP expansion cards are incorrsctly
labeled.

Codex response: Fixed for future deliveries.

Evalustion: ZMP relabeling was correct (homesade labels).

- - -

SAB 004

Description: Tags above icCons often are misaligneda with icons,
aaking them unreadable.

Codex response: PFixed with nev workstation.

Evaluation: No change. A procedural fix was used wvith the old
workatation. It required the user to rewrite the screen by zooming
in and out. While performing this function, I discovered a problem
with the zoom out function.

The large vindov is represented by a small box in the locating
window (small vindev under the nenu). When the usar zooms out, only
the devicas in the small DOX are cleared SO your nev ilarge networx
windov shows & mixture of the nevw and old views. This will occur
vhenevar devices axist just sutside the large netvork vindow before
it i{s zoomed out.

AD G086
Nascription: TFallback avent na. 716 rapartad arronaouasly.
Codex response: Fixed with nev softwvare release.

gvaluation: Neo change. To force this event te occur, one needs
merely to pover cycle the modes.

A-6




ZAB 010
Description: Refer to ZAD 26.

- - - - e AL DL L2 2 2 1 T P 2 T T Y Y T PSP P ey

ZAB 011
Description: 9800 historical filtar does not work properly.
Codex response: Fiyed With nav anftwara relanea.

Evaluation: Resolvad.

s e D D P U e 5P DD P R A T D D W W WP D P U A b A T Y A e S P R e W W W D W W

SAB 013
Desurlptivn;: Curser muves aciivation point.
Codex response: New vorkstation wilill resolve this PTR.

Evaluation: No change.

Y st e > P > =k > B s 4D N D N D W TR W s T R AN o Y e - - - —

ZAB 018

Descripeion: Msssage stating that device and aanager report
diffarent parameters is reported vhan modem is removed from
overrids.

Codex response: Fixad vith nev software release.

Evaluation: Resolved by uploading to inventory.

- - W D W - ™ -

328 012

Description: Some keyboard functions do not perform as
documanted.

Codex response: Documentation to resclve PIR.

Evaluation: Keys that emulate left and centar aouse huttons still
do not funcotion as documented.

ZAB 020

Dascription: CAP and MAP device inventory screens appsar
incorrectly. MNada ID fiald should ba white to indicatae it is a
required fielad.

Codex responsa: Fixed with new software releasas.

A-7
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Evaluation: Resolved.

----- - - - - - - - - e o - - -

Deacription: 3600 moden does not rscognize 2 short burst rings.
Cedex responsse: Fixed with 2.0 release of 3600.

Evaluation: Resolved.

- P ER DD I D D D D A P s S D e ol . G AR TS D WP WD W D WP - - e o -

2AR 22

Description: 3500 does not detect DDS line type and configure
itself for uses.

Codex response: Documentation change.

Evaluatien: N/A

- - - -

ZAB 025

Description: EIA ports do not report svents correctly.
Codex respanse: Works as documented.
Evaluation: VUnable to duplicate consistently but I do believe

there is an intermittant problem. The attachment enclosed shaows cne
such instance and others have occurred but were not saved.

Lrr e r vy e oy L1 2 2 X T ] L L L LA Pt T2 Tt L Ll 2 LA 2 X 2 2

ZAB 026
Description: Copy function does not work properly.
Codex response: Fixed with nev software release.

Evaluation: Resolved.

" - i — —— — . " T T M W Y G Ty WS ey A S e S W e =

Description: 9800 Mux functions do not function properly.
Some exanmples are:

1. Screen shows incorract channel speeads vhen select:i.nj
predefined nux configurations.

2. All predefined mux configurations are not available through
9800.

A-8
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3. Predefined mux configurations are numbered in 3800 and
lettared in 3600 modem.

4. UDM2 can not be edited.

S. UDM2 can be activated but screen shows incorrect strap
setTings.

Codex respanse: Fixed vith nev coftwars releaoce,
Cvaluation: As f{ollows:
1. No change.
2. All 13 nmuy configuration ara now available.
3. No changas.

4 and 9. UDM2 no longer exists in 2800.

- e - - -

ZAB 0N
vescription: "Switched tollows Leasad”™ strap 18 misnanmad.
Codex response: Fixed vith new softwvare reloaco.

Evaluation: Name more closely resembles nmodem strap and the help
infa (available with 3lrd mouse button) is very detailed.

-

ZAB 032
Description: Refor to 2DV 00s.

IAB 033

Description: Snapshot of current staltus of modeam ls incocrrect
while on dial back-up.

Codex response: Pixed vith new softvare releases.

Evaluation: Ressolved.

oo crenas --

AR o34

psscription: "Receive level™ statistic gives rfauity data when a
modea has dropouts.

Codex response: Fixed with nevw softwarse relesase.

A-9




Evaluation: The receive level of an open line is still recorded as
"0 dBm”. Also, when one chooses to see the average of the specified
time interval (in the testad case this was 6 minutes), dropouts
Jers lgnored. For exasple, [or a given 6 ainute time interval, [
had the line disconnectad for the first 5 minutes. When I viewed
the average receive level for that interval it said -13 dBm,
although -13 dBm wvas the correct level for only the last minute of
the interval.

RS BR O OPE OB ROBRRN DD D DGR DD D A T VTS D D D G WD D W WD I L S N TR A -

ZDV 00¢

Description: "Channel Sandwidth” template is not retrieved properly
in the 9800.

Codex response: Fixed with new software release.

Evaluaticn: Resoclvaed.

rT Y YT P e T Y Yyt L L L L L L L L Y - - - - - -

2DV 010
Description: Refer to ZDV 006.

2DV o011

Description: After pover interruption, 9800 did not report svunts
that occurred prior tc power loss.

Codex response: Fixed with new software release.

Evaluation: When the system cones up after a power fallure, the
current alarm conditions are reaported. The alarms that occurred
just prior to the pover failure will not be in the outstanding
events scresen but a historical event query can be performed to
retrieve events that occured prior to the power failure.

20V 012

Dascription: Job history of a Line BER test did not report correct
channel number.

Codex response: Pixed vith naw sortware releasa.

Evaluation: Resolved.

A-10




AW 993

pescription: TwWo Dodels 4Ald not re-establish RTS/DCD signalling
after a retrain.

Codex respunse: Fixed with new 3600 firmware.

Evaluation: Pertorzed test using Fireberd and HP 4928 BER tester.
I altsrnately raised and lovered RTS on the Fireberd and broke the
line. I then connected the line vhile RTS was high and again vhile
KTS was low. In both cases, I could not duplicate the the probles.

- o LA L L L L L L L L 2 X 1 2 4

ASW 004

Dearaription: Madam Subatitution Switch oscillatas batveaen two
modeas.

Codex responsa: Restored vith saervice cail.

Evaluation: Resolved.

A-11




Slasn 22 PIRs

ZAB 091
Description: 9800 does not presvent unauthorized characters.

Codex response: No plans to change at this tinms.

Fvaluation: No change.

- P D D A D WD P W S AP WD U D T R P WD WD D W WP AP AP AP AP D Ah B PE D R G W s S N A N G S G D AN R W S T G R D G e W

ZA8 008
Description: Screen blanks.
Codex response: Can be user strapped. (scrto)

Evaluation: Resolved.

Dascription: Refer to ASW 001.

LI L L L T L T ey Yy Yy 2] DD D L R R D D G P U S @D W B W

ZAR_QQ9

Description: Large natwvork window difficult to center using small
window.

Codex ressponse: No current plans to corrsct this function.

Evaluation: No changs.
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ZAR Q12

Description: Pop-up nessages are vague. Some examples are:
1. "Could not contact sourca”.
2. "One or mors devicses not changed”.
3. "One or more straps invalid®,

Codex response: Description 3 to be included in new software
release. (Whatever that means).

Evaluation: As follows for the exanmples:
1. No change.

2. No change.
3. The evant occured previously vhen tha "carrier detec-
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threshheld® strap did not agree in thae 9800 and 3600 zodam. They
now agree and I have noticed no other disparity between the moden
and 9800 that will allow the message to reoccur.

ZABR 218
Description: Print time of laser printer excassively slow.
Codax rasponse: Additional funding required.

Evaluation: No change.
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aAR QA8
Description: No keyboard template.
Codex response: Additional funding required.

Evaluation: No change.
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ZAB 019

Daescription: When initializing database, no indication of when
complaeta.

Codex response: Banner should be observed and disregard the lack of
"completa™ statenent in 2nd window.

Evaluation: Resolved.
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ZAB 023

Description: Event 453 can not ba filtared out without losing test
mode event.

Codex response: Additional events occur wvhile in test mode.

Evaluation: Resolved.
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ZAR_Q29

Description: Improper uss of "delete” Or "srase" causes systenm to
crash.

Codex response: Fixed with nev softvare releasas.

Evaluation: No change in bshavior of nev software but I learred
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that vith the 0ld system when the nultiple occurrences of the error
message appear, you can ignore them and they will eventually clear.
The nev software behaves tha same wvay.
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2DV Q0S5

Description: Procedurse for ob%taining software/firmwvare revisions is
not established.

Codax response: cConfiguration Management Plan

Evaluation: Resolved.
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ZRY Q0107

Description: Mouse cord too short.
Cedex responsa: No plans to changa.

Evaluation: No change.
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ASW 001
Description: No echo from 6216.

Codex rasponse: Put "6216" in device type field in inventery
record.

Evaluation: Resolved.
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ASW 00S

Description: Refer to ZDV 00S8.
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