WSC Testing for the WDISC Expansion System


1.
Summary

This document contains suggested tests to be run at the White Sands Complex (WSC) for the WSC TCP/IP Data Interface Service Capability (WDISC) expansion system that was shipped from GSFC to WSC on 9/25/03.

WDISC is being expanded by increasing its number of Programmable Telemetry Processors (PTP's) and attendant hardware.  Five new PTP's and attendant hardware were purchased in early 2003 under SODA task GD44 and were set up at GSFC for testing.  The expansion system is housed in two STDN racks, one for STGT and the other for WSGT.  Each rack contains two PTP's and attendant hardware, with one PTP and other hardware available as spares for either rack.

Extensive testing was done at GSFC from 4/14/03 to 9/16/03, where the system met all requirements.  Testing at WSC should cover the basics, including whether the pieces of hardware remained intact after shipment and installation, and needs to cover the things not tested at GSFC, such as DIS software and Local Interface (LI) updates, connections to IRIG and 5-MHz signals generated at WSC, interface to a WSC time server, interface to a WSC NT monitoring computer, NCCDS updates, connection to the Closed IONet, and data flow tests.

Several supporting documents are available at the following web site:

  http://ncc.gsfc.nasa.gov/syseng/wdisc/exp.htm

2.
Power-Up Test

After the racks have been connected to power, make sure all components are plugged into the power strips in the racks and are turned on.  The forward and return patch panels don't have power lights, but all the other components in the racks should have their power lights lit, including the Keyboard/Video/Mouse (KVM) switch, the three AB switches, the receiver-driver (which has two power cords and lights), the KVM, the two PTP's, the two 5-MHz bridges, and the 5-MHz bridge redundant power supply (which has two power cords and lights).  The KVM switch is powered by the PS/2 connection to the PTP's, the KVM monitor has its power switch on the lower right-hand corner on the back of the screen, the PTP's have power switches on the back and the front, and the receiver-driver has two power switches in the back.

3.
Boot-up Test

After the components have been powered up, slide the KVM tray out of the rack and press the "3" button on the KVM switch to display the PTP3 system on the KVM monitor.  Press the "4" button on the KVM switch in each rack to display the PTP4 system.  Each PTP should automatically start with a VirusScan logo, automatically log on as Administrator, and automatically display three Avtec server windows on the NT desktop.  The keyboard and track ball on the KVM should work for either PTP in the rack.

4.
Comprehensive Test

a.
Summary

The comprehensive test will verify the operation of and the cable connections between the PTP Monarch boards, the patch panels, the AB switches, the receiver-driver, and the 5-MHz bridges (as long as a 5-MHz signal is supplied to the bridges).  The test will also verify the ability to control the setting of the AB switches.  This test is similar to GSFC test case 6 (refer to the web site), but this test includes the verification of setting the AB switches and uses different frame sync patterns.  This test requires no outside connections, such as IRIG, LI, network, or 5-MHz signal, although it will test for the 5-MHz signal if it is supplied to the bridges.

In the following steps, three test WDISC desktops are created on PTP3 and three on PTP4.  These test WDISC desktops are similar to existing desktop C:\Ptp_user\Desktops\GSFC_Testing\TimeDelayA_Groom1.dtp, which should reside on each PTP.  A WDISC desktop for Monarch board 1 is created by first double-clicking the "Console1 5000" icon on the NT desktop of the PTP, which loads the Console.exe client on Avtec server 1.  For Monarch board 2, use the "Console2 5001" icon and for Monarch board 3, the "Console3 5002" icon

b.
For PTP3, create the following test WDISC desktop for Monarch board 1 with the following six modules:

1)
Avtec Serial Input Module

a)
Board number
= 1

b)
Polarity
= True

c)
APC
= Enable

d)
Source
= Ext 422

e)
Code
= NRZ-L

f)
Orientation
= MSB

g)
Clock Phase
= True

h)
Bits/Wd
= 8

i)
PipeLine
= No (unchecked)

j)
Frame Len
= 1264

k)
FramesPerBuffer
= 1

l)
User GRT Offset in


microsecs
= 0

m)
Synchronizer
= Enable

n)
Sync Pattern
= 1ACFFC1300000000

o)
Mask Pattern
= FFFFFFFF00000000

p)
Sync Location
= First

q)
Slip Size
= 0

r)
Search Errors
= 0

s)
Lock Errors
= 0

t)
Check Frames
= 0

u)
Fly Frames
= 0

v)
Use Time Board
= Yes (checked)

w)
Tag First Bit
= Yes (checked)

x)
Extended Options
= (default values)

*
Data output port 1 to Time Delay Test module.

2)
Time Delay Test Module

a)
Enable Log Output
= No (unchecked)

b)
Log Errors Only
= No (unchecked)

c)
Selected Stats
= (default values)

d)
Error Criteria For
= (default value)

e)
Minimum
= (default value)

f)
Maximum
= (default value)

g)
Frame Sync Patt
= 1ACFFC13

h)
Time Tag Source
= Normal

i)
Time Loc (Bits)
= 38

j)
Delta Limit
= 10

k)
Reference Freq
= 1000000.000000

*
Data output port 1 to Avtec Serial Output module.

3)
Avtec Serial Output Module

a)
Board number
= 1

b)
Polarity
= True

c)
Idle Pattern
= Clamped

d)
Output Mode
= Telemetry

e)
Source
= Int DDS

f)
Code
= NRZ-L

g)
Reference
= External 422

h)
Orientation
= MSB

i)
Clock Phase
= 0 degree

j)
Gated Clock
= Disable

k)
Bits/Wd
= 8

l)
Length
= 1264

m)
Frequency
= 2000000

n)
Extended Options
= (default values)

*
Event output port to Time Delay Test module.

4)
CPU Timer Module

a)
Bit Rate
= 9600

b)
Frame Len
= 5

*
Event output port to File Playback module.

5)
File Playback Module

a)
File
= c:\ptp_user\logs\switcha.dat

b)
Strip Mux Header
= No (unchecked)

c)
Filter Mux Header
= No (unchecked)

d)
Play PAUSE
= Yes (checked)

e)
Play Send One Now
= No (unchecked)

f)
Mode
= Loop

g)
Mux Header Filter
= 0

h)
Start Byte
= 0

i)
End Byte
= 0

j)
Buffer Size
= (not applicable)

*
Data output port 1 to ComPort Transceiver module.

6)
ComPort Transceiver Module

a)
Port
= Com 1 (for AB switch#1)

b)
Baud Rate
= 9600

c)
Handshake
= Enable

d)
Frame Size
= 5

e)
Break (msecs)
= 0

c.
For PTP3, create test WDISC desktops for Monarch boards 2 and 3 with the same modules as above except for:

1)
Avtec Serial Input Module

a)
Board number
= 2 or 3

...

3)
Avtec Serial Output Module

a)
Board number
= 2 or 3

...

6)
ComPort Transceiver Module

a)
Port
= Com 3 or Com 4 (for AB switch#2 or #3)

...

d.
For PTP4, create test WDISC desktops for Monarch boards 1, 2, and 3 with the same modules as above except for:

1)
Avtec Serial Input Module

...

n)
Sync Pattern
= 1ACFFC1400000000

...

2)
Time Delay Test Module

...

g)
Frame Sync Patt
= 1ACFFC14

...

5)
File Playback Module

a)
File
= c:\ptp_user\logs\switchb.dat

...

e.
On the forward patch panel, bottle plug the data/clock receptacles from:

PTP-3 FWD SVC 1 Source to SWITCH-1 INPUT A Load

PTP-4 FWD SVC 1 Source to SWITCH-1 INPUT B Load

PTP-3 FWD SVC 2 Source to SWITCH-2 INPUT A Load

PTP-4 FWD SVC 2 Source to SWITCH-2 INPUT B Load

PTP-3 FWD SVC 3 Source to SWITCH-3 INPUT A Load

PTP-4 FWD SVC 3 Source to SWITCH-3 INPUT B Load

f.
From the forward patch panel to the return patch panel, plug in cables to connect the following data/clock receptacles:

SWITCH-1 OUTPUT Source to BRIDGE-1 INPUT Load

SWITCH-2 OUTPUT Source to BRIDGE-2 INPUT Load

SWITCH-3 OUTPUT Source to BRIDGE-3 INPUT Load

g.
On the return patch panel, bottle plug the data/clock receptacles from:

BRIDGE-1 OUTPUT 1 Source to PTP-3 RTN SVC 1 Load

BRIDGE-1 OUTPUT 2 Source to PTP-4 RTN SVC 1 Load

BRIDGE-2 OUTPUT 1 Source to PTP-3 RTN SVC 2 Load

BRIDGE-2 OUTPUT 2 Source to PTP-4 RTN SVC 2 Load

BRIDGE-3 OUTPUT 1 Source to PTP-3 RTN SVC 3 Load

BRIDGE-3 OUTPUT 2 Source to PTP-4 RTN SVC 3 Load

h.
On PTP3 and PTP4, start a Console.exe on each of three Avtec servers, load the test WDISC desktops for each Monarch board, and enable all streams for the desktops.

i.
In the File Playback module on the three PTP3 test WDISC desktops, check the Play Send One Now box and verify that the three AB switches are set to "A".

j.
On the three test WDISC desktops on PTP3:

1)
Zero the counts for the Avtec Serial Input, Time Delay Test, and Avtec Serial Output modules.

2)
Verify that the Avtec Serial Input module status shows a lock state, clock present, frames incrementing, and an Rx BitRate of approximately the data rate being tested.

Note

If a 5-MHz signal is getting through the 5-MHz bridges to the Monarch boards, then the Rx BitRate will be within 40 bps of the expected 2000000-bps data rate.  If the 5-MHz signal is not getting through the 5-MHz bridges to the Monarch boards, then the Rx BitRate will be more than 210 bps away from the expected 2000000-bps data rate.

3)
From the status window for the Time Delay Test module, verify that the number of Bert Bits Tested is incrementing and the number of Bert Errors and Bert Slips is zero.

4)
Verify that the Avtec Serial Output module status shows a transmit state, clock present, and frames incrementing.

k.
On the three test WDISC desktops on PTP4:

1)
Zero the counts for the Avtec Serial Input, Time Delay Test, and Avtec Serial Output modules.

2)
Verify that the Avtec Serial Input module status shows a no lock state, clock present, and no frames incrementing (this is because the frame sync pattern received at PTP4 is 1ACFFC13 instead of the expected 1ACFFC14).

3)
From the status window for the Time Delay Test module, verify that the number of Bert Bits Tested is not incrementing.

4)
Verify that the Avtec Serial Output module status shows a transmit state, clock present, and frames incrementing (PTP4 is transmitting data with a frame sync pattern of 1ACFFC14, but the AB switch isn't selecting it).

l.
In the File Playback module on the three PTP4 test WDISC desktops, check the Play Send One Now box and verify that the three AB switches are set to "B".

m.
On the three test WDISC desktops on PTP4:

1)
Zero the counts for the Avtec Serial Input, Time Delay Test, and Avtec Serial Output modules.

2)
Verify that the Avtec Serial Input module status shows a lock state, clock present, frames incrementing, and an Rx BitRate of approximately the data rate being tested.

Note

If a 5-MHz signal is getting through the 5-MHz bridges to the Monarch boards, then the Rx BitRate will be within 40 bps of the expected 2000000-bps data rate.  If the 5-MHz signal is not getting through the 5-MHz bridges to the Monarch boards, then the Rx BitRate will be more than 210 bps away from the expected 2000000-bps data rate.

3)
From the status window for the Time Delay Test module, verify that the number of Bert Bits Tested is incrementing and the number of Bert Errors and Bert Slips is zero.

4)
Verify that the Avtec Serial Output module status shows a transmit state, clock present, and frames incrementing.

n.
On the three test WDISC desktops on PTP3:

1)
Zero the counts for the Avtec Serial Input, Time Delay Test, and Avtec Serial Output modules.

2)
Verify that the Avtec Serial Input module status shows a no lock state, clock present, and no frames incrementing (this is because the frame sync pattern received at PTP3 is 1ACFFC14 instead of the expected 1ACFFC13).

3)
From the status window for the Time Delay Test module, verify that the number of Bert Bits Tested is not incrementing.

4)
Verify that the Avtec Serial Output module status shows a transmit state, clock present, and frames incrementing (PTP3 is transmitting data with a frame sync pattern of 1ACFFC13, but the AB switch isn't selecting it).

o.
In the File Playback module on the three PTP3 test WDISC desktops, check the Play Send One Now box and verify that the three AB switches are set to "A".

5.
IRIG Test

a.
When an IRIG-B signal is provided to the Apogee ISA-STG2 card in a PTP, then the IRIG time tag will appear in:

1)
the upper left-hand corner of each Avtec server window on the NT desktop.

2)
the "ERT First Frame" and "ERT Last Frame" fields in the status window of the Avtec Serial Input module in the test WDISC desktop used in the Comprehensive test.

b.
If an IRIG-B signal is not provided to the Apogee ISA-STG2 card in a PTP, then the IRIG time tag will reflect the PTP clock, which is accessible via the tray at the bottom of the NT desktop.  If the PTP is not accessing a time server, then the PTP clock will drift away from an accurate clock by up to 3 minutes in 24 hours. 

6.
Time Server Test

a.
When a PTP is connected to an IP network and is accessing a time server, then the time server's time tag will appear in:

1)
the upper right-hand corner of each Avtec server window on the NT desktop.

2)
the PTP clock, which is accessible via the tray at the bottom of the NT desktop.

b.
If the PTP is not accessing a time server, then the time in the upper right-hand corner of each Avtec server window and the PTP clock will reflect a drifting PTP clock time.  The PTP clock will drift away from an accurate clock by up to 3 minutes in 24 hours. 

7.
WSC NT Monitoring Test

When a PTP is connected to an IP network and has access to a WSC NT monitoring computer on the network, then the remote Avtec Console.exe capability and the Remote Administrator (Radmin) software can be tested (refer to GSFC test case 1 on the web site).

8.
LI/DIS Test

The new LI's and DIS software that controls them will need testing.  The new LI's are defined as:

WDISC RTN 4 = LI "L" (OUT 199)

WDISC RTN 5 = LI "M" (OUT 236)

WDISC RTN 6 = LI "N" (OUT 237)

WDISC FWD 4 = LI "H" (IN 88)

WDISC FWD 5 = LI "Q" (IN 178)

WDISC FWD 6 = LI "R" (IN 179)

9.
NCCDS Updates

a.
NCCDS scripts and utilities will need updating to incorporate the new destinations for PTP event schedules.  (Refer to NCR 236.)

b.
The NCCDS Firewall will need to be updated to incorporate IP addresses for the four new PTP's.

c.
The NCCDS local Domain Name Server (DNS) will need to be updated to incorporate the domain names and IP addresses for the four new PTP's.

d.
The NCCDS data base will need updating to incorporate new User Interface Channels (UIFC's), PTP sets, PTP destinations, Service Specification Codes (SSC's), and WDISC mappings.  Six new UIFC's will be needed to correspond to the six new LI's.  Current and suggested PTP set names, the PTP destinations in the PTP set, and the PTP domain names:

PTP Set Name
PTP Dest
Domain Name

STGTPTP
STGTPTP1
scptp1.ops.nascom.nasa.gov


STGTPTP2
scptp2.ops.nascom.nasa.gov

WSGTPTP
WSGTPTP1
wcptp1.ops.nascom.nasa.gov


WSGTPTP2
wcptp2.ops.nascom.nasa.gov

STGTPTPX
STGTPTP3
scptp3.ops.nascom.nasa.gov


STGTPTP4
scptp4.ops.nascom.nasa.gov

WSGTPTPX
WSGTPTP3
wcptp3.ops.nascom.nasa.gov


WSGTPTP4
wcptp4.ops.nascom.nasa.gov

10.
NISN Test

NISN must conduct security scans of the four new PTP's before they will be allowed onto the Closed IONet.  The PTP's will either connect to the Closed IONet via hubs or new rate-limiting switches.

11.
Scheduling Tests

The ability of NCCDS to schedule the new PTP's needs to be tested after NCCDS updates have been made and the PTP's are accessible by NCCDS (such as being on the Closed IONet).

12.
Data Flow Tests

After the new PTP's have been allowed onto the Closed IONet, GSFC personnel may conduct data flow tests to verify the expansion PTP's for operations.
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