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General Information

Title: Schedule 2nd weekly PRO-AMS FILE DIL-CMD activity
Priority: Morrmal

Special Processing:

On Hold: Mo

Originator: ams2allo

Type: Standard

Effectivity: FPerrmanent for Future MOPs
State: POIC Review

Due Event:

Earliest Date:

Desired Date: 2011 308:09:00:00
Latest Date:

Description of Change: Schedule a 2nd weekly PRO-AMS FILE DIL-CMD activity, Fridays at
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Starting guide for
Data Position
POCC @CERN

2011 July 20"

Telephone numbers
Software Experts (call in order):
1) Peter Dennet: +1.713.899.6100,+1 281 334 3800
2) SYSCON (Marshall DATA) +1.256.544.2200

IT (Network) Experts:
1) Pavel Goglov +41 76 487 1287 (mobile CERN 161287)
2) Mike Capell +41 76 487 0172
3) Sasha
Useful numbers
Vladimir  +41 76 487 4574 (mobile CERN 164574)
+41 76 487 1206 (mobile CERN 161206)

Ambrosi  +41 76 487 5822 (mobile CERN 165822)

Tim Urban +1 713 213 8468
A. Kounine +41 76 487 3722 (mobile CERN 163722)



POCC Computers

(Payload Operation Control Center)

@CERN
ams @pcpospO is the main POCC computer also called feplr
Network connetivity to ping eAss FEPs:
— eAss/cmdr/seq -s pcposp0:61010 -¢ "ping 1ff 80"
«feplr-alias could be different in different POCC's (e.g. @JSC — pcposj0)
Data position:
data@pcpoc30 — Monitor/Commanding
data@pcpoc3l — IT
In addition at Marshall Space Flight Center (MSFC) in the HOSC building
-Huntsville Operation Support Center- we have 3 machines called AMSfep:
@MSFC
ams @pcgsc50
ams@pcgsc5l
ams@pcgsc52
[(u: ams) p:AMS02STS134]

AMS Voice Loops

There are 3 main AMS_positions:

1) LIAISON who takes care about the relations between AMS and NASA (they are
NASA people)

2) LEAD/ COMMAND/DAQ leader and commander of AMS detector

3) DATA

The others are SUB-DETECTOR positions.

(TT, TRD, TOF, TRAKER.,RICH ECAL)

The AMS Voice Loops are:

1)OPS (Operation Payload Supporter) this is the main loop dedicated to AMS
detector. Almost all AMS communications are in this loop

2)COMMAND loop dedicated to LEAD/COMMAND position

3)DATA loop dedicated to DATA position

4)COORD loop dedicated to longer discussions for coordination issues.



NASA Voice Loops

1) POD (Payload Operation Director)

It is @ MSFC and takes care about the payload operations. It is the analogous of our
AMS-OPS

2) PRO (Payload Rack Officer)

[t is engaged to enable/disable commanding. Analogous of AMS-COMMAND.

3) DMC (Data Management Coordinator)

It is important for ku-band settings. Analogous of AMS-DATA (if you need more
bandwidth or you have problems with the flow of data ask to DMC!!! )

4)OC (Operations Coordinator)

[t is analogous of our AMS-COORD and coordinates central HOSC services (e.g.
can trigger OSTPV update)

5) RPI-OPS

Use it to communicate with MARSHALL DATA

Call Signs

To Call: say first who do you want to call then say who you are. In addition you
can specify the loop name. Example to call AMS LEAD on OPS loop:

> LEAD, DATA on OPS

Or

> LEAD this is DATA

To answer: say first who you are then you can specify who called you. Example
if COMMAND calls you:

> DATA, COOMAND on OPS

And you will reply:

>Here DATA, COMMAND go ahead

Or more simply

>COMMAND go ahead

ATT: If you are speaking with NASA staff you will be “AMS-DATA”, and all the

other AMS positions will be “AMS” .
6



What 1s a Command

Every signal which is sent to AMS payload by means of our programs is considered a
Command. These include commands sent for the instrument configuration and
communications whit AMS Laptop computer (AMS and ALC).

Commands are sent through s-band (low-rate band ) and the replies are received
through the ku-band (high-rate band). The communication with ISS are guarantee by
four main satellites which are not always available for transmission (TDRS Tracking
Data Relay Satellite).

During LOS it is not possible to command ( see HOSCfepMonitor: AOS s-band
@MCC has a red light on)

NASA staff decide if you are enable or not to command. This information is shown as
a green or red light in the HOSCfepMonitor (Account ams2all0 enabled ).

ATT: Do not send command if this light is Red!!!

OSTPV

Green line is_s-band 2Mbit/s Orange line is ku-band max100Mbit/s




OSTPYV Short Term Plan Viewer

This is a graphical interface to inform you in “real time” about the ISS operation
plan. It also displays the s-band and ku-band conditions.
It works only with internet-Explorer which runs in Windows virtual machine on
pcpoc3l, and with remote desktop on pcpoc30 (actually, it can be run from any
POCC machine, but there can be only session for data).

To run remote desktop do : nohup rdesktop pcpocws01 &

username: data

password: 123 @#S$ataD

https://roocil.dmz.hosc.msfc.nasa.gov
Username = dmz\amscern
Password= Nhascon4

A red dashed vertical line shows you the present time on plan.

ATT: these are just predictions of AOS/LOS. To know when you are enable for
commanding always listen to PRO, POD and DMC.

ATT: if you can not see this red vertical line press Real Time button

ATT: times on ISS (PLMDM and RIC times) are GPS times and that GPS time is
about 15 seconds ahead of GMT/UTC time. 9

Data Flow on ISS

PLMDM AMS *
APS
I
|
L |
HCOR — -
RIC ALC
LRDL (1553} HRDL
Low Rate Data Link High Rate Data Link
HRFM
S Band Ku Band
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Data Flow on ISS

Data from all AMS sub-detector are collected by JIMDC ( the main AMS
computer ) in blocks. Each block is then divided in frames in order to be sent in
the High Rate Data Link (HRDL). Each frame contains about 4kbytes of data.
Normally (see next slide) they are buffered on JBUX which works with the First
In First Out logic (FIFO). Out of the JBUX they are sent to HRDL for
downloading . On the ISS station they pass through the Automated Payload
Switch (APS) where they are copied in the AMS-laptop computer (ALC is the
firs backup of AMS data). After the switch, data pass through the HRDL
Communication Outage Recorder (HCOR). In AOS period data are transmitted
to Earth by satellites which use the ku-band. At Earth they are received by high
rate radio frequency antennas (HRFM) and finally arrive in the HOSC building
at Marshall.

11

Data Flow on ISS (2)

ATT: Our nominal rate for downloading from AMS is 9 Mb/s (usually @ CERN
it's possible to download at >34 Mb/s nominal) while it is 27 Mb/s for the AMS-
Laptop. These are minimum values.

ATT: The AMS LEAD can decide to send frames to JBUX (“normally” as
previous slide) otherwise he can decide to send them directly to HRDL e.i.
exclude JBUX. This last operation is done for example if we want to have data
directly at Earth during detector tests. In both cases data are copied on ALC
because they pass through APS which is, at present, programmed to copy data
on laptop.

ATT: When there is no signal for a long time or if we have problems in saving
data in ALC, frames may be temporally stored in HCOR. When the connection
is restored data are dumped out from HCOR and transmitted to Earth. This is
called HCOR-dump. In this operation HCOR completely erases.

12



NEW Off-Nominal Operation

ULF6-5.50-4 AMS-02 REQUEST TO CONNECT AMS LAPTOP TO AMS
INSTRUMENT (Jun 10" 2011)

NOMINALLY THE AMS LAPTOP AND AMS INSTRUMENT SHOULD
NOT BE CONNECTED VIA THE APS/iAPS. AMS IS AUTHORIZED TO
COORDINATE IN REAL-TIME WITH THE DMC TO ESTABLISH THE
CONNECTION BETWEEN THE AMS LAPTOP HRDL TRANSMITTER
AND THE AMS HRDL RECEIVER. MAKING THIS CONNECTION IS
CONSIDERED OFF-NOMINAL. AMS SHALL NOTIFY THE POD THAT
THIS ANOMALY IS BEING WORKED BY THE DMC. THE DMC SHALL
USE AN APPROVED DMC GROUND COMMAND PROCEDURE TO
MAKE THIS CONNECTION.

Streams Summary

AMS
Yy
ALC
= RT Streams YYy Yvyey YVYYy
=g HCOR Streams ALC JBUX AMS

= Playback Streams
[ ] Objects in space
[ ] Obijects on the ground

14



Stream Summary

When frames arrive at Earth they are collected in streams.

A Stream is a continuous sequence of frames. Every Stream type is unique and
has its own APID. For example scientific streams, SCI, had 976 as APID (see
next slide for the other APIDs). Our first software at Earth is called PDSSfep2.
This program receives the HRDL data from NASA and records them on disks.
NASA uses the User Datagram Protocol (UDP) to deliver data to our machines,
but this protocol is often not reliable and doesn't guarantee data ordering . To
solve this problem PDSSfep2 uses a multicasting solution. By multicasting it is
possible to define addresses which can be used by many hosts. Stream data are
then stored in different paths according to their UDP port. For example the
APID of SCI streams may have 3 paths RT/ HCOR/ PB/ which correspond to
Real Time, HCOR-dumped and Play-Back from Marshall data respectively. For
example our SCI real time data have 8506 as UDP port.

Stream Summary (2)

Normally scientific data are downloaded from AMS after being buffered on
JBUX and arrive at POCC@CERN through PDSSfep2 in real time so they are
usually found as SCIBPB/RT.

ATT: pcgscS1 and pegsc52 are currently not synchronized.files and directories
have different names.

ATT: It is recommendable to keep current main AMS GSC computers in
the ELog as they may change a lot. Please report every day a list of machines
and programs (with parameters) currently in use.

16



AMS Data Streams (6™ Jun 2011)

|Ap|n | Path Machine | UDP
APID|Name | Description Extension |FEP Address Port  |Frame Hz
876 [HELR AMS Housekeaping Data Low Rate
DR HOSClop fopir COP
G5SE Packoet Id 543, format 3 RT/ POSSfop AMSTophMC | B500 1040
7 POSSTop ANSTopMC | 8501 100
POSSIop AMSTop B50Z
077 |HEHR  |AMS Housokooping Data High Rata  [R17 mgg% AMSTophiC | a503 1_00}
[AMSTophIC | &s04 100
PES %MF@ BE05
FICE EE AMS Sclence Data Ry [ANSTophC | Bs0n 27574
ACOR, _ |POSSTep [ANSTophIC | 8507
PES POSSTop AMSTop BSOS
Payload to payload Requast RT/
Payload Lo payload Roply RTS
HoUSCkipang Data irom AS.
L or fcops HOSClopRIC | foplr cCoP
GSE Packot Id 777, format 7 RTS POSSop AMSTopMC | BSDG 1_00)|
HCOR/ POSSep AMSTopMC | 8510 1.00|
FES FOSSTop AR Top B511
D8z |SCIBPE |AMS Scionco Data bulfored in JBUX [RT7 FOSSTop AETephiC | 8512 Z75.74
|Mayback (Was APID 575) 7 FlGSTopn AMGTopMIC | B513
| a FEs FOSSTep BRI 8514
983 |[HRBPE |AMS Housckooping Data Dullorod in K17 FOSSTop :g% 8515 1.00)|
JBUX Playback (T FOSSTop B516 .00}
PEY POSSTop ANIS Top a517
970 |[HERFE |AMS Housokooping Dats rocorded  [R17 FOSSTep [AMSTophiC | @518 100}
by AMS Laptop Playhack HCORS POSSfop AMSIopMC | 8519 1.0
PR/ PDSSfep AMS fop 8520
078 |SCIRPE |AMS Science Data recorded by AMS |RT/ POSSfop AMSTophMC | 8521 BZ7.21
|Laptop Playback HODRS POSSfop AMSTophMC | 8522
PR PSS e AMSTop B523
1274 [Sband  [Sband dump of PLMDM CVT aroa
with AMS-02 Subsot data (304) ShandDurmp [AMSTephMC | BS540 1040

=4

NOTES : AMS Data Streams (Jun 6™ 2011)

Notes: AMSfepMC is the AMSfep multicast address ending in .50

AMSfep will be a particular AMSfep IP address from subnet xxx.xxx.xxx.160/27. Current
default is IP address ending in .166 (pcgsc50)

feplr is the pcposXX machine to operating as the low rate FEP.

Frame Hz are based on downlink rate budgets of 9Mbit/s for AMS and 27Mbit for AMS Laptop.

APID 876 data is GSE packets

UNDER

TEST (Jun 12™)

Now we have the possibility to download CHD data through s-band.

APID:1274

APID Name: Sband

Description: Sband dump of PLMDM CVT area with AMS-02 Subset data

UDP port: 8548 (8549)

18



S-band Dump Procedure

If KU-band is not available for long time (greater than 4 hours), e.g. high beta-
angle periods, LEAD could ask PRO to download CHD files through the S-band:

this Is called S-band Dump.

The S-band dump function is now part of PDSSfep2 and is always enabled.
If an S-Band dump starts, which has the AMS-02 subset at the proper offset,
it will be recorded.

Until proper support is developed to write CHD files DATA should run a
chd_disp copy
to log the chd_disp text as follows:

chd_disp —h pcgse52 —p 61013 > /Data/log/CHD_DATA _GMTxxx-hh-
mm.log

Where xxx is the Julian day and hh-mm is the hour and minute. This can run on
a pcpocXX machine. All AMS users can display CHD by:
chd_disp —h pcgsc52 —p 61013 9

Data APID Name

There are 3 main Data categories coming from AMS:

1) HKLR = housekeeping low rate

2) HKHR = housekeeping high rate

3) SCI= Science data

These last two categories can also be Playback both from AMS-laptop and
JBUX and so we have:

2.1)HKRPB= housekeeping (HR) playback from Laptop (recorded)
2.2)HKBPB= housekeeping (HR) playback from JBUX (buffered)

And

3.1)SCIRPB= science data playback from Laptop (recorded)

3.2)SCIBPB= science data playback from JBUX (buffered)

At Marshall each of these types takes 3 different paths: RT/HCOR/PB
according to the “way” they have arrived to us i.e. in real time, by HCOR-dump
and Play-Back from Marshall.

20



HKLR House Keeping Low Rate

The HKLR instead have a different story. When they came out of AMS they do
not pass directly to the HRDL but they pass though the LRDL (1553) line first.
After passing the Payload Multiplex De-Multiplex(PLMDM ) they are sent to
the HRDL (ATT: this path is not shown in the Data Flow on ISS slide ) where
they are sent to Earth. At Marshall they are not stored by PDSSfep2 but we
receive them in a NASA Customer Data Packet (CDP) and we receive them with
our programs HOSCfep and HOSCfepRIC.

ATT: HKLR of AMS-laptop are called HKALC.

21

What you have to do @POCC

In Data position you are responsible for the correct data flow from ISS to
earth. In addition you have to take care of the correct traffic of Commands
The main Programs that you have to use are:

@CERN on pcpoc30 & pepoc3l:
*HOSCfep
*HOSCfepRIC
Other programs are
«jmdc_mon
*jmsg
sjmdc
*JBUX-M

@MSFC there is the main program for data flow control and storage:
*PDSSfep2 in pegsce52/51/50
ATT: machines at Marshall are also called PDSSfep. 22



PDSSfep 2

PDSSfep looks like a running shell. This is an example of how PDSSfep2
monitor looks like

*When the connection is recovered for some times you will see “Seq error” which
means that we have sequence errors in data frames i.e they are not ordered in
time.

ATT: if the situation does not recover to normal behavior report the error!!!

*With this command you will also see the rates of transmission for the three GRS
threads (HKHR, SCIBP, HKPB)

ATT: for low transmission rate data the rate may be less then 0.01 Mbit/s, so you
will see “0.00 . 23

PDSStep2 @MSFC

Data are downlinked from ISS through k-band and are stored @ MSFC in our
machines (GSE= Ground Support Equipment).

To log form pcpoc30 or pecpoc3] to Marshall do “ssh” and
ams @pcgscS52(here currently runs PDSSfep2)
Password: AMS02STS134

There are only monitoring windows of PDSSfep2 (now is a service not a program)

which usually grep the log as:
tail -F -n 1000 /Data/log/PDSSfep2_current.log
tail -F -n 1000 /Data/log/PDSSfep2_current.log | grep -E “\[E\]\I“USDM” \I“Our”

24



PDSSfep2 @MSFC (2)

PDSSfep2 is the main software interface to our downlinked data.
ATT: PDSSfep2 must be unique!!! To check that no others are running do

“ps -aux | grep fep”

To run PDSSfep2 do:

service PDSSfep2 restart (this should kill and start the program)
Or if doesn't work

service PDSSfep2 stop

service PDSSfep2 start

The current rate is seen with a monitor launched locally:
tclsh ~data/eAss/tcl/fepMon.tcl pegsce52:61013

25

Example of how change the “hot”
machine

For the change of the hot machine to pcgsc51 COORD will need to work
the following steps starting during a long LOS

1. Call to stations: Data, Data-Prime, Data-Xfer, and Data-Quality
With JMDC-C program:

-1. Set Hi Rate Data Output Mode to 1:JBUX

-2. Switch JBUX Playback OFF

-3 Wait 5 mins to empty possible buffers in JMDC.

2. On pcgsc50

1) Data and Data-Prime: Confirm proper operations and configuration
for PDSSfep2

3. On pggsc52
2) Data-Xfer. Stop bbftp



Example of how change the “hot”
machine

- 4 On pcgsc51
- 1) Data: Kill PDSSfep2
« 2) Data-Qual: Update the file ids and clean /Data as desired.

- 3) Data-Prime: Perform final PDSSfep2 installation (mv & make
installfep)

« 4) Data-Prime: Move old log files to /Data/old-logs/
« 5) Data-Xfer: Start bbftp
- 6) Data: “service PDSSfep2 start”

e 7) Data: On data@pcpocXX “cd ~/eAss; tclsh tcl/fepMon.tcl —s
pcgsc51:61013”

« 8) Data: On ams@pcgsc51 “tail —n 200 —F
/Data/log/PDSSfep2_current.log”

¢« 9) Data: During next AOS carefully monitor PDSSfep2 and
bbftp 27

Example of how change the “hot”
machine

5. On pcgsch2 after a few AOS/LOS cycles Data-Prime:
1) Install current PDSSfep2
2) Deep clean /Data/lFRAMES and /Data/log
3) Start and verify PDSSfep2 operations.

The operational software is installed in ~ams/pdennett/eAss on pcgscbx
machines.

28



Example of a problem with PDSSfep2

ATT: Pay attention to the number of

“FramesReceived”

“Framed Written”

If you see that we have less data written then those received it means that we
are losing data !!! (i.e. they are not saved on disk).

You can monitor this error with a

> tail PDSSfep_current.log | grep “FIFO”

and for example you will see

2011-156.20:40:29: [E] GRS: FIFO Overrun Error

Contact people responsible for AMSfeps machines (A. Lebedev?)

To launch PDSSfep2

At this moment we cannot command @ MSFC, we can only monitor.

When we are enabled, programs will be launched by typing:

 ssh ams@pcgsc50
Jdeploy/eAss/scripts-gsc/run-PDSSfep.sh

e ssh ams@pcgsc51
Jdeploy/eAss/scripts-gsc/run-PDSSfep.sh

* ssh ams@pcgsc52
/pdennett/eAss/scripts-gsc/run-PDSSfep2.sh

29
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From Marshall to POCC

Streams are then stored into packets which are set from Marshall to POCC (Sasha's software
BBFTP) . At POCC the “original” blocks must be reconstructed. In addition at POCC there is
a mini-SOC where there is the first deframing of files to get the one-minute-frames which
will be used for the one-minute-raw and finally the one-minute-root data (Alexei Lebedev's
deframing).

To check that everything works well (from frames to blocks) see on pcposp0:

watch 1s —It /Data/FRAMES/HKHR/RT/(check last directory)
tail =F —n 1000 /Data/BLOCKS/HKHR/RT/deframing.log

D. Grandi’s code check_data.pl does these tails automatically. It is stored
in pcposj0 , directory dgrandi/. To run it (look at “AMS Data Streams™):
>check_data.pl “Name” “Path Expression” “# of lines to print”

ATT: do the same for all Data types that we are receiving @POCC
(Ex: HKLR/CDP , SCIBPB/RT ....)

ATT: if you are not looking for deframming files you can also use check_data_log.pl .

jmdc_mon

JMDC is the J-crate Main DAQ Computer (DAQ= Data Acquisition) of AMS.

To run it, type /pocchome/common/bin/jmde_mon
sjmdc_mon is the software monitoring interface to JIMDC. This gives information
about the number of blocks (here called file ) that are stored in JBUX ready to be
transferred and their size expressed in bytes (out=xxxxx(file="number”
size=""number"k/M/GB)). You have also information on the number of blocks that
have been erased (in this case it is called **d”) Ex: era=xxxxx(d="number)) . Each
block contains 64 frames. ATT: the JBUX is automatically erased.

ATT: Some errors in the JBUX memory [lash, like the one in figure, are normal.




Example
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JBUX you have to consider that the nominal downlink rate (ku-band) does not
correspond to the rate of emptying of the buffer because AMS constantly
acquires data.

1 frame = 4080 bytes (1 byte (B)= 8 bits)

1 frame = 0.03264Mbits

In the jmdc_mon you have to take the number of files at two consecutive times
(*out” in previous slide) multiply it by the number of frames and divide by the
corresponding time interval:
d0=53377%64 t0=48:02=48%60+2 sec=2882 sec
d1=53583%64 t1=49:19=49%60+19 sec=2959 sec
Dd=d1-d0=13184 Dt=t1-t0=77
Dd/dt= 171.2 frames/sec = 5.59 Mbps this is the effective emptying rate
T=d1*(Dd/dt)=20031 sec which is about 5 hour and an half

33

Example 2

If you want to know the rate of the filling of the JBUX you make:

in pcposp0:

- ¢d /home/ams/testDT/count/logs/

If you view the data_SCI_ALL.log you can see the size of the data transfered
day by day. You can divide the size of the file for the number of seconds in a day.
With a size of 160000 MB, the rate is about of 15 Mbits/s;

[f we consider a rate of 50% LOS and 50% AOS, the total band for not
increasing the JBUX used space is about of 30 Mbits/s.

With a size of 100000 MB, the rate is about of 9.3 Mbits/s;

If we consider a rate of 50% LOS and 50% AOS, the total band for not
increasing the JBUX used space is about of 18.6 Mbits/s.
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How to use JBUX-M

This is a graphical interface of the files stored in JBUX. This information are taken
from the Critical Health Data (CHD) that arrive at POCC through CDP.

ATT: CHD are contained in HKLR.

The JBUX files are expressed in MB as a function of time.

To run it go to pcpospO then:
>JBUX-M
It will read the files stored in /Data/BLOCKS/HKLR/CDP

ATT: If you open ti for the first time: check that the directory is the one written
above. Find the most recent file and load it (press “L” this will be the first file to be
read). Press the arrow in order to load it in the last file to be read, as the time passes
by it will automatically update. Then click the READ button: it is red when it is
running. With the left and right buttons of you mouse you can increase or lower the
scale (right bottom of the panel).
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AMS-Flight @JSC

In the AMS-Flight folder on Desktop of pepoc30 & pepoc3]1 vou will find
these programs for AMS interface:

B AMS-FLIGHT - File Browser
Fil= Edit View Go Bookmarks Tabs Help
R P}
f - L= ‘ E,
- HOSCfeD Rark Farward Up tor Reload e aamm e s e
Name ~  Owner  Permissions | Size | Date Modified
e chd_disp data -rwre 266 bytes Fri 06 May 2011 08:23:12 PM UTC
« EKERIS
e ERIS data TWXIWXER 254 bytes Fri 06 May 2011 08:23:12 PM UTC
e HOSCrep data R 263 bytes Fri 06 May 2011 08:23:12 PM UTC
.
L] HO S CfepMOnltOr e HOSCMonitor data STWXTWXEX 275 bytes Fri 06 May 2011 08:23:12 PM UTC
e McastMon  data e 267 bytes Sat 21 May 2011 09:31:00 PM UTC
= McastMon
.
5 items, Fres space; 676.2 GB
« chd_disp

They are the software interface whit AMS instrument.

ATT: the suffix fep stands for front end processor. Do not make confusion
with the HOCS building at Marshall.

HOSCfep

This is the main program which provides the interface to and from AMS during
ISS operations. All the other software is connected to HOSCfep. It has to be
started before any other program and it must be unigue i.c. just one in running.
During normal conditions (enabled to command) it appears as a running shell
which displays commands (CMD) and replays (RPL).

In this shell it is also possible to send commands.




Few HOSCfep Commands

When you type a command remember to check if you are “‘enable to
send commands” (see HOSCfepMonitor (2))

e enables command

d disables command

x erased a command in the queued
q quits HOSCfep

ATT: After any command do not press ‘“‘enter’’!!!
ATT: Do not quit if HOSCfep shell is running!!!
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Shells to be checked on HOSCfep

* Ifin local open folder AMS-FLIGHT on Desktop

» Otherwise you can type on terminal.
/pocchome/data/eAss.ams/scripts-gsc/AMSConfig.sh ams HOSCMonitor
/pocchome/data/eAss.ams/scripts-gsc/AMSConfig.sh ams McastMon
/pocchome/data/eAss.ams/scripts-gsc/AMSConfig.sh ams chd_disp
/pocchome/data/eAss.ams/scripts-gsc/AMSConfig.sh ams HOSCfep
/pocchome/data/eAss.ams/scripts-gsc/AMSConfig.sh ams ERIS

» Tails to be launched (ssh ams@pcposp0):
tail -F -n 100 /Data/log/HOSCfep_ams_current.log
tail -F -n 100 /Data/log/HOSCfep _ams_current.log | grep -E "TAG"

tail -F -n 100 /Data/log/HOSCfep_ams_current.log | grep -E
"error"\|"CRC"\|"Abort"
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ERIS

ERIS (EHS Remote Interface System -for EHS acronym see ... ) acts as
the HOSC interface for security. It start and stops a service connection,
and reports the status of all connections. It has to be started after
HOSCfep and it must be unique. Also in this shell you can type
commands.

ATT: If you have already quitted HOSCfep you must quit ERIS as well.
ATT: To quit ERIS type “exit”
ATT: To see if ERIS is running type: status
telnet on port 9209
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HOSCfepMonitor

It is the visual monitor of HOSCfep softwer. At
GMT real time it displays information about;
*Things we control
*Things HOSC controls
*Things MCC controls (Mission Control Center i.e.
NASA staff @JSC )

*Things we count
*Housekeeping path: Connections

ATT: if you have problems call Peter
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HOSCfepMonitor (1)

Things we control:
*HOSCfep running (logged on)
ATT: if red restart HOSCfep
*ERIS running (HOSC connection back)
ATT: if red restart ERIS. If it 1s still red call MARSHALL DATA
on RPI-OPS and say “We are connected to the ERIS interface and
we gave the command for HOSC connection but we have got no
reply. ”
*AMS POCC local enable

ATT: if you type “d” in the HOSCfep shell “AMS POCC local
enable” turns red i.e you disable POCC staff to send commands.
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HOSCfepMonitor (2)

Things HOSC controls:
s Account ams2allO enabled.
ATT: If itis red it means that you are not enable to sent
commands to ISS!!.
*Clear to send commands to HOSC.
ATT: If 1t 1s red you are not enable to sent commands to HOSC (i.e.
PDSSfep machines at Marshall)
Non EHS enablement.
ATT: If red 1t means that Enhanced HOSC System 1s down.
eRemote enablement
*ATT: Sometimes we're enabled, but 1n Ku/S LLOS. Need to check
HK before sending commands.
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HOSCfepMonitor (3)

Things MCC controls
*HOSC connected to MCC.
ATT: This means that MSFC is connected to JSC

*HOSC enabled to MCC.

ATT: This means that it is possible to send commands to
Marshall

*AOS (s-band @MCC) .

ATT: When you are in LOS this light turns red. Wait for next
AOS.
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HOSCfepMonitor (4)

*Things we count
In this case AMSBIloks are blocks of command files which we send to
AMS for commanding. Do not confuse them with AMS data blocks.

*AMSBIlocks queued
These counts the number of blocks that remains in the queue i.e not
already sent. If you have to kill them type “x” in the HOSCfep shell.

*AMSBIlocks count

*NASA command count
*HOSC command rejected
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HOSCfepMonitor (5)

House Keeping path: Connections
«Custom Data Packet connection. (CDP)
ATT: In normal conditions check that the HK frame count number
increments (HK= House Keeping).
AT If this light is red you have a problem with CDP
communication!!! see next slide if the next procedure dosen' t work
call SYSCOM.
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How to recover HOSCfep connection

[t can happen that the connection with HOSCfep gets lost.

HOSCfep runs on pcposp0 but if the host where it has been started shuts down
you will loose connection with HOSCfep in about 10 minutes.

Use this procedure:

1) Ask/say to LEAD that you have to restart HOSCfep.

2) Check if HOSCfep is still running on pcposp0O. For example you can do:

> ps -aux | grep “HOSCfep”

3) If it is running Kill the process! It should be the one with:

/pochome/data/e Ass.ams/hosc/HOSCfep -- flight — istance ams — port 61010 ...
If it does not die, ask LEAD to do it as “sudo”.

4)Kill also ERIC!!! (find it with the same procedure)

5)Restart HOSCfep.

4)Restart ERIS.

5)Open all the other programs.

ATT: For any problem, contact the on call expert.
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McastMonitor

Multicastig is a network “way “ to share the same information (packets) with
many hosts. With Multicasting every host at POCC receives the same packet at
the same time. This guarantees data ordering and less bandwidth resources.
*McastMonitors displays in a running shell the replays of the commands send
to AMS. (Ex: macst: [RP .....])

ATT: check that this shell 1s running while data downlink is active

chd_disp

CHD means Critical Health Data. These contain the “healthy™ information of
AMS sub-detectors and JBUX status (JBUX is the main buffer of AMS).
They are not Science data but they are part of the HKLR data.
echd_disp is the soliware interface which shows you CHID status. It appears as a
running shell whit colored letters (green. red, pink, black).
ATT: IBUX free=0% does not mean that there is no [ree space in JBUX!!




Acronyms of chd_data

In the last line of the running sell you will see:

HB heartbeat (increases from O to 255 then starting again)

FC command (should increase if there has been sent commands )
ID identification number of the IMDC (JMDC-1 or IMDC-2)
Al alarm

PS power step

HO high rate owner

LO low rate

DA DAQ status (1 green=on, 0 red=off see next slide)

DO DAQ owner

TMD Time Multiplexer/Demultiplexer

51

Error Example in chd_disp &
jmdc_mon

If DA is O (red) for a long time (more then one minute) it means that the DAQ is
not running. Check if there are errors also in jmdc_mon. For example if you
see something related to DAQ as:
[E] dag_auto calibration: Normal calibration is Failed on node 1CS
[E] DAQ procedure status: error: step=3 sub=4 TDR 7-03
it means that something has gone wrong with TDR (Tracker Data Reduction)
Anyway inform LEAD of the error!
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Monitoring Frames & Blocks

 Typein aterminal:
ssh ams@pcpospO
tail -F -n 100 /Data/BLOCKS/HKLR/CDP/deframing.log
watch Is -It /Data/FRAMES/HKLR/CDP/0*
tail -F -n 100 /Data/BLOCKS/HKHR/RT/deframing.log
watch Is -It /Data/FRAMES/HKHR/RT/0*
tail -F -n 100 /Data/BLOCKS/HKBPB/RT/deframing.log
watch Is -It /Data/FRAMES/HKBPB/RT/0*
tail -F -n 100 /Data/BLOCKS/SCIBPB/RT/deframing.log
watch Is -It /Data/FRAMES/SCIBPB/RT/0*
tail -F -n 100 /Data/BLOCKS/SCI/RT/deframing.log
watch Is -It /Data/FRAMES/SCI/RT/0* 53

Monitoring Frames & Blocks (2)

« |f interested only in frames, then type:
ssh ams@pcposp0
watch Is -It /Data/FRAMES/HKALC/CDP/0*
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Laptop-Flight @CERN

In the Laptop-Flight folder on Desktop of pepoc30 & pepoc3l you will
find these programs for communications with AMS-laptop:

LAPTOP-FLIGHT - File Browser

Fle Edit Miew Go Bookmarks Iabs Help
4+ & = &
« HOSCfep ot e U e e
Name v | owner size Date Modified
» ERIS
& mccontrol  dats 2 285 bytes Fri 06 May 2011 08:23:12 PM UTC
- i i K
chd_disp  data - 279 bytes Fri 06 May 2011 08:23:12 PM UTC
« HOSCfepMonitor &
o s sn data 276 bytes Fri 06 May 2011 08:23:12 PM UTC
L] McaStMon . ERIS data 267 bytes Fri 06 May 2011 08:23:12 PM UTC
c iS B roscrep data 276 bytes Fri 06 May 2011 08:23:12 PM UTC
» chd disp
s & Hoschonitor data 2 288 bytes Fri 06 May 2011 08:23:12 PM UTC
® ddl’S_Sh M vcastion  data -rwxewxex 279 bytes Fri 06 May 2011 08:23:12 PM UTC
7 items, Free space: 676.3 GB

« ACLcontrol
(to be launched on terminal)

e They are the analogous of the AMS-Flight software (previously seen) but
they are used to communicate with the ALC 1.e. AMS laptop computer. =5

Laptop-Flight @ CERN (2)

« These shells can also be launched by typing in terminal:

/pocchome/data/eAss.amslaptop/scripts-gsc/AMSConfig.sh amslaptop
ALCcontrol

/pocchome/data/eAss.amslaptop/scripts-gsc/AMSConfig.sh amslaptop
chd_disp

/pocchome/data/eAss.amslaptop/scripts-gsc/AMSConfig.sh amslaptop
HOSCfepMonitor

/pocchome/data/eAss.amslaptop/scripts-gsc/AMSConfig.sh amslaptop
McastMon

/pocchome/data/eAss.amslaptop/scripts-gsc/AMSConfig.sh amslaptop
HOSCfep

/pocchome/data/eAss.amslaptop/scripts-gsc/AMSConfig.sh amslaptop
ERIS

« Tails to be launched on terminal (ssh ams@pcposp0):
tail -F -n 100 /Data/log/HOSCfepRIC_amslaptop_current.log
tail -F -n 100 /Data/log/HOSCfepRIC_amslaptop_current.log | grep -E "TAG"

tail -F -n 100 /Data/log/HOSCfepRIC _amslaptop_current.log | grep -E

"error"\|"CRC"\|"Abort" .



Laptop-Flight @ CERN (3)

ATT: The Data position monitor system is still under construction so some names
may be misleading!!!

To distinguish them from the AMS ones:

This HOSCfep is HOSCfepRIC. You can find it running doing for example on
peposjo

>ps -aux | grep “HOSCfepRIC”

ATT: it must be running, if not or if you have problems with HOSCfep you will
probably have problems with HOSCfepRIC as well. Use the same procedure to
restart it ( slide “How to restart HOSCfep connection™).

This ERIS amslaptop.

HOSCfepMonitor: as before the suffix should be added but in this case you can
distinguish this monitor from the HOSCfep one by looking at the first line which
reports HOSCfepMonitorRIC .

McastMon the same

chd_disp the same

ALCcontrol

*ALCcontrol activates a monitor interface which gives you the possibility to
“easily” control and command AMS-laptop.
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ALCcontrol (1)

This part of the monitor gives you information about:

«Connections (green lights) to Server and Signal

«Rev (receive ) where you can see the Rate of transmission from AMS to the
laptop. It is the same of the ku-band.

«Xmit (transmitted)

=Record information about number of Frames, File ID recorded on laptop.
ATT: ID= 2188 means folder 0002 file 188.

ATT: Disk free is not the real free space on laptop.
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ALCcontrol (2)

In this part of the monitor vou can see AMS payload activities.
ATT: when the data acquisition is stopped the DAQ green light turns gray
(is it true?).
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ALCcontrol (3)

In this part of the control there are some sequences of commands that you can
send to AMS-laptop.

eFile-Downlink-DDRS”number”’.seq

eFile-Uplink-DDSR”number”.seq

These are sequences used to downlink and uplink files or programs in ACL.
This operations are normally scheduled in the NASA operation Plan (see
OSTPV). Every Wednesday we have our window to do this work.
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ALCcontrol (4)

*Reboot.seq

This does the ACL rebooting sequence . ATT: do not execute this unless to
have really have to do.

sping-ALC-"number”.seq

This sends “numbers” of Pings to ALC. ATT: if the ALCcontrol doesn't seem
to be updated you can send a ping to ALC.

*Load-Qlist-HK.seq

ATT: If connection is broken to restart chd_disp you have to execute
Load-Qlist-HK.seq This can happen for example after rebooting of laptop.
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Laptop Reboot

If laptop is rebooted (soft or power cycle from the astronauts) do the following:
On ALC control interface
*Load QLIST (see previous page)
On ddrs_sh
*Load RICshim 2.1

/home/ams/pdennett/e Ass/scripts/LoadRICshim.sh 2.1
*L.oad usbHRDLfep 2.0

/home/ams/pdennett/e Ass/scripts/LoadusbHRDLfep.sh 2.0
To check:

ps aux | grep RICshim (HRDLfep)
tail -n -20 /Data/log/poke-alive.log
pstree (two diff processes in tree and their gnome-terminal)

RICshim...log is logging received commands to ALC
usbHRDLfep...log is logging what transferred to ground
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ddrs_sh

DDRS means Digital Data Recording System. It refers to the AMS-laptop
computer.
*ddrs_sh is the direct software interface to AMS-laptop (it works “like™ ssh).
When this program is running it looks as a normal (static) shell where you can type
standard Linux commands but all in one line! Two consecutive commands must be
separated by ;" (see next shides for some examples)

ATT: In this shell yvou can't use “tab™!!! ATT: to quit it just do “ctrl”+c¢

ATT: Check the free space on discs by typing “df -h”

no stdout so use for ex Is —la /Data/pippo 2>&1

Aha Sl | i v, S0R1 184
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How to Cleanup AMS-Laptop

To save space, old data on laptop must be removed. This is an example.
Log on ddrs_sh and then do:

df -h

Filesystem Size Used Avail Use% Mounted on
/dev/sda3 20G 6.3G 12G 35% /

/dev/sdal 194M 29M 156M 16% /boot
/dev/sda2 128G 188M 121G 1% /dal0
tmpfs 2.0G 104K 2.0G 1% /dev/shm
/dev/sdbl 688G 557G 97G 86% /datl

ddrs_sh: Logged on
du -h /Data/FRAMES/HRDIL/*

];le(] Data/FRAMES/HRDL/0014

cd /Data/FRAMES/HRDL/0014; rm -f 0%
cd /Data/FRAMES/HRDL/0014; rm -f 1*
cd /Data/FRAMES/HRDL/0014:; rm -f 2%
cd /Data/FRAMES/HRDL/0014; rm -f 3%
du -h /Data/FRAMES/HRDIL/*

84G  /Data/FRAMES/HRDI/0014
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How to Uplink & Downlink on ALC

Our activities scheduled on OSTPV (plan) have to pass the NASA EHS access.
To access EHS on pcpoc31 there is a virtual Windows interface. On the Desktop
there is the icon “EHS web” (the one whit NASA logo) . Double click on it
(press “ok” for starting the program) and insert
Usersname = ams2all0

Password = Temp12345678!
Our files have to be put in PIMS directory. If you have to move files from and to
ALC you have to pass through this directory.
To uplink the file name is usually DDRS7100.
ATT: first you have to create the file to uplink on a Laptop (next slide).
If you have to downlink the name is usually DDRS7101 (the possible names are
7100-7101-7102-7103).
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How to Uplink & Downlink on ALC(2)

Files for uplink are built on one of the ground Laptops. Most recently we have

—  DATA
- PRO |SS

Uplink Express ‘E AMS

e Rack 6 Laptop

| control

|
PIMS
CERN | M5 | mSC | _.
Downlink

How to create the file for Uplinking

been using amslaptop]1.

1. ssh ams@amslaptop1

2.
3,
4.
5.

6.
7.
8

cd ~/pdennett/transfer/eAss (this is the most current eAss directory)
Place the new JAP into ext-bin/ (please email what version is used)
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Edit: ./scripts/build-DDRS7100.sh (to copy just this JAP into the uplink
directory (line 24)).

run ./ scripts/build-DDRS7100.sh

The resulting file is /PLD/DDRS7100
Transfer to pcpoc31 and check in to PIMS
after next procedure (next slide) tell PRO.
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How to uplink :

-go to PIMS (so VM and EHS to be started... new user is IN28..)

Put the file in PIMS as:

PIMS-->Documents--> Miscellaneous-->PRO-->Uplink files --> AMS--> DDRS7100
Then click on the file, then Options->Swap File Bytes

After that you have to inform PRO that your file is ready to uplink and tell the size the
name and the time stamp. When they reply that everything is ok (ie. your copy is now
on ISS computer ( Express Rack 6 )) you can go to the ALCcontrole and “Execute” the
File-Uplink-DDSR7100.seq. This sequence will copy the new file in /PLD directory of
AMS-laptop. You should see the ID=2 in the chd_disp of laptop. Wait some time.
When ID=0 the uplink has finished.

Then use ddrs_sh shell where you can do some commands:
Example for a new JAP file:
cd /PLD; rm -rf “old files”
Is —-la /PLD
cd /PLD; cpio —i =1 DDRS7100; Is-la  (all in one row..)
cd /PLD:; mdSsum —¢ mdSsums

tar xvf package.tgz (create eAss 777)
Is —la /PLD/eAss/ext-bin/
cp /PLD/eAss/ext-bin/jap* ~ams/pdennet/e Ass/ext-bin/; Is —la ~ams/pdennet/e Ass/ext-bin/ 69

chown ams:ams ~ams/pdennet/e Ass/ext-bin/*; Is —la ~ams/pdennet/e Ass/ext-bin/

How to uplink (2)

This is an example for installing the new file on laptop:
cd /PLD/; 1s -la

total 4140....

cd /PLD; rm -rf DDRS7101 eAss md5Ssums package.tgz unpack.sh
cd /PLD/; 1s -la

Total 2624.......

cd /PLD; epio -i -1 DDRS7100; Is -la

Total 4120

cd /PLD; cat unpack.sh

¢pio -i -1 DDRS7100

mdSsum -¢ md5sums

cd /PLD; Junpack.sh; Is -la

package.tgz: OK

unpack.sh: OK

install.sh: OK

cleanup.sh: OK

Total 4120........

cd /PLD; cat install.sh

cd /PLD; cat install.sh

tar --same-owner -C ~ams/pdennett -xvzl package.lgz
cd /PLD; finstall.sh; 1s -la ...

After that rename DDRS7101 with gmt as DDRS7101.gmt190 (for example) 0



How to create the file for Downlinking

Use the ddrs_sh shell. Then type:

cd /PDL ; 1s -la

(if the file DDRS7101 already exists you have to remove it )
cd /PDL ; rm -f DDRS7101

cd /PDL ; ./build_DDRS7101.sh

This will create a file with the last log information of AMS-laptop. After that do
“Execute” File-Downlink-DDRS7101.seq. You should see the ID=2 in the
chd_disp of laptop. Wait some time. When ID=0 tell PRO that the file is ready
for dowlink (it is now in the Express Rack 6) and tell the size the name and the
time stamp of the file . When PRO tells you that the dowlink has been finished
you can retrieve the copy on pcpoc3l.
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How to Retrieve the downlinked file

To retrieve the copy use EHS (NASA logo on Windows virtual machine ). Log
in select ISSULF6Fligth (ATT: from 22" Jun IN28 instead of ULF6 ) then
click on:
PIMS-->Documents--> Miscellaneous-->PRO-->Downlink files --> AMS-->
DDRS7101.
Options -->Retrieve the Copy , decide where to copy it (put it for example on
Desktop) click on the file name and then click on “Retrieve”. After that, you
have to copy it on pcpoc31. Use the mouse to move it from Windows to Linux
Desktop. Create a new directory where you want to unpack the file. Usually they
are in /pocchome/data/pdennett , call it downlink-gmt-""day”. Then:
cpio -i -1 '/pocchome/data/Desktop/DDRS7101'
ATT: this in ".... " has to be dragged with the mouse



How to dowlink (2)

This is an example:

data@pcpoc99 datalS cd pdennett/

[data@pcpoc99 pdennett]S Is

downlink-gmt-104 downlink-gmt-110 downlink-gmt-124 downlink-gmt-133 downlink-gmt-145
downlink-gmt-107 downlink-gmt-117 downlink-gmt-131" downlink-gmit-138
[data@pcpoc9Y pdennett]$ mkdir downlink-gmi-152

[data@ pcpocY9 pdennett]S cd downlink-gmi-152

[data@ pcpoc99 downlink-gmit-1521% cpio -i -1 Ypocchome/data/Desktop/DDRS7101°
6987 blocks

[data@pcpoch9 downlink-gmt-1521$ Is -la

total 3508

drwxr-xr-x. 2 data ams 4096 2011-06-01 18:17 .

drwxrwxr-x. 12 data ams 4096 2011-06-01 18:16 ..

-rw-r--r--. 1 dataams 46 2011-06-01 18:17 md5sums

-rw-r--r--, 1 data ams 3576872 2011-06-01 18:17 package.tgz

[data@ pcpoch9 downlink-gmt-152]$ mdSsum -¢ mdSsums

package.tgz: OK

[data@pcpoc99 downlink-gmt-152]$ tar xvzf package.tgz

Data/log/

Data/log/RICshim_2011_101.1og

Data/log/RICshim_2011_129.log

Laptop PB

use ALC monitor

-select Playback

-Select START ID and END ID (if file 0047/432 write just 47432)
NOT select Loop data

NOT select APID

-then inform LEAD to stop PB

-call PRO to disconnect AMS -> ground and connect Laptop ->ground
@end go back to AMS-> ground and Laptop disconnected...

if PB from MSFC: check COORD and PETER...
N.B. files arrive with correct APID for ex. SCIRPB?
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Error Example of HOSCfepRIC

Some times you will see:
EHSpdCDPtoFrame HeartBeat Sequence error....
They are errors analogous to the PDSSfep sequence.
1) If they are few in a minute do not worry it is a normal behavior after the loss
of signal
2) If they are one a second it may means that we have two ERIS's running for
HOSCfepRIC.
(If yes kill one ERIS or not? Or Kill every thing and restart ?)
3) Otherwise you may have a problems of load in AMS-Ilaptop. Check the load
by typing “w” in ddrs_sh
(If yes ask DMC ? What do we have to ask?)
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Example: how to copy a new JAP file
form AMS-laptop to IMDC

Fist you have to do the uplink procedure. Then ask DMC to connect AMS-
Laptop to AMS. (see AMS-02 REQUEST TO CONNECT AMS LAPTOP
TO AMS INSTRUMENT for details). In ddrs_sh unpack the news file as
cd /PLD; rm -rf “old files”
Is —la /PLD
c¢d /PLD:; cpio —i -1 DDRS7100: Is-la
cd /PLD; md5sum —¢ mdSsums

tar xvf package.tgz
Is —=la /PLD/eAss/ext-bin/

Then type all in one row:
~ams/pdennett/e Ass/cmdr/jftp -h hrdl -n e -f jap.”Number version”.img -u
/PDL/eAss/ext-bin/jap.”Number version”.img
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Useful “Tails”

All these programs do not have time display!
To ensure that they are updated use tails

For HOSCfep on pcposjO:
tail —n 10000 —F /Data/log/HOSCfep_ams_current.log
and for commands
tail —n 10000 —F /Data/log/HOSCfep_ams_current.log
| grep —E “CMD”\["RPL"\I"(ERR)\I’error”

ATT: 1FO5AS5 means 'Playback Control' ; R and W mean Read and Write ; DT
means Data Type (for other DT see http://ams.cern.ch --> in DAQ site the file is
PDF: Data Type only)
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Useful Tails

For HOSCfepRIC on pcposjO

tail —=F -n 10000 /Data/log/HOSCfepRIC_amslaptop_current.log
| grep —E “CMD”\I"RPL"\I”error”

Do the same at pcgsc50-51-52:
For PDSSfep

tail -F -n 10000 /Data/log/PDSSfep_current.log
| grep “Seq. error”
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Keep an eye on disk space!!!

Remember to check if our discs are free!

1) JBUX maximum buffer: 112 GB
(about 430000 blocks (or files) = 27.5 x1076 frames )
To monitor it, use jmdc _mon and JBUX-M

2)AMS-laptop disk space datO is 128 GB and dat1 is 688 GB
To monitor it, use ddrs sh and type “df -h” or “df -H”

3) pcgsc50/51/52  disk space is 300 GB each.
To monitor it, log in as ams and type “df -h”

ACRONYMS

*TT Tracker Temperature

*TRD Transition Radiator Detector
*TOF Time Of Flight

*RICH Ring Imaging Cerenkov detector
*ECAL Electromagnetic Calorimeter
+ACC Anti Coincidence Counters
*PLMDM Payload MDM

*MDM Multiplex/De-Multiplex

«CDP Costumed Data packet

*DR Data Reduction
*TDR Tracker DR

*ASP Automated Payload Switch *EDR ECAL-DR

*RIC Rack Interface Controller *RDR RICH-DR

*GRS Ground Recording System *LVIDR Levlel Trigger-DR
«PDSS Payload Data Service System *SDR TOF and ACC-DR
*GPS Global Position System *UDR TRD-DR

*GMT Greenwich Meridian Time
«UTC Coordinated Universal Time
*RIC Rack Interface Controller

*EHIS EHS Remote Interface System
*EHS Enhanced HOSC System
*DAQ Data Acquisition System
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