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—— analog signal
— discretized signal
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Local
Osclllator
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Analog

Backend

64 X RS422
' at (nmax) 10 Mops / |i1nk

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



Digital

Backends

n x CX4
at 10 Qops / link

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



Digital

Backend

n x SFP+/fi bre
at 10 Qops / link

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



Cettl ng as nany
DIts on di Sk as
possl bl e




Sensitivity = —
%



=2-A

sample — %

https://en.w ki pedi a. org/w ki / Nyqguil st —Shannon_sanpl 1 ng t heorem



Cont enporary VLBI recorders

et hernet (UDP/|P) packets
» 2n.106 Mops

- real sanpl ed

+ VDI F(*)

(*) VLBl Data | nterchange Format - https://vibi.org/vibi-standards/vdift/

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



Cont enporary VLBI recorders
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Cont enporary VLBI recorders

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



recorders

ethernet cards

Cont enpor ary et her net

many HardDisks

>> GB RA

May 2025

verkouter@jive.eu

, formats, transfer and tools

ISITION

VLBI Data acqu



Cont enporary ethernet recorders

W B, e g Mark6 (M T Hayst ack/ Conduant)
—— =3 z - proprietary hardware
- only one supplier (Conduant Corp.)
- = 8 (Pbs
- 30 k€ (inc. 32 x 10 TB HDD)

Power

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



Cont enporary ethernet recorders

O T (- Mark6é (M T Hayst ack/ Conduant)

_ - proprietary hardware
- only one supplier (Conduant Corp.)
- = 8 bs (= 16 Gops wth expander)
- 30 k€ (32 x 10 TB HDD + expander)

Fl exBuf f ( Met sahovi / JlI VE)
- fully custom zable, fully COIS

- n Pbs
- ~20 k€ (1 nc. 36 HDD)

Bl F | Concept: A Mijunen, Metsahovi
ff & Productionalized: JIVE

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



Cont enporary ethernet recorders

The only tangi ble difference between the systens. The rest Is semantics/software.

Mar K6 renovabl e di sk packs

Fl exBuff fi xed di sks

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



4

) 239/1:2819

completely different.




BBC formatter recorder

L | ®
Field System

Schedule:

13:40:10/antcn=17h33m?21.2s,16°49'12.2"
13:40:30/disk_record=on:eg063h_ys no0001

ié:42:30/disk_record:off

e o




recorder

Field System

Schedule:

13:40:10/antcn=17h33m21.2s,16°49'12.2”
13:40:30/disk_record=on:eg063h_ys no0001

13:42:30/disk_record=off

e L




recorder




Field System

- control.exe




Field System

TCP/ 1 P

- control.exe




VSI/S - V(LBI) S(tandard) I(nterface) / S(oftware)

* ASCII based
«every query Or command yields reply

https://vlbi.org/ w-content/upl oads/ 2023/ 08/ VSI 2003 02 13 vsi-s final rev 1. pdf



«every query Or command yields reply

https://vlbi.org/ w-content/upl oads/ 2023/ 08/ VSI 2003 02 13 vsi-s final rev 1. pdf



<command> <paraml> |

<query> ? | <paraml>

<param2>

<param2>



I<command> = <result code> [: <valuel>

I<query> ? <result code> [: <valuel>



Field System

mode = mark4 : 64;



Field System

control.exe

<< execute
command >>



Field System

Imode 0 ;



VSI/S - V(LBI) S(tandard) I(nterface) / S(oftware)

<result code> i1s an ASCII integer as follows:

@ - action successfully completed

- action initiated or enabled, but not completed

- command not implemented or not relevant to this DTS
- syntax error

- error encountered during attempt to execute command
currently unable to service request; try again later
- inconsistent or conflicting request

- no such keyword

- parameter error

ooJoorT P, WMN B
I

See pp.8-10 Iin https://vlDbi.org/ w-content/upl oads/ 2023/ 08/ VSl 2003 02 13 vsi-s final _rev 1. pdf



/99 P 3 :c‘ﬁ;;vc crase P tccﬁon‘o‘: —— - yen OF tcrmina‘ | SS_rev? | E | p.49 | Get StreamStor firmware/software revision levels (qu/
,—mﬁ‘ “g - 1, was over® o
tect m Recover 42 which — g ony) 9.2 System Setup and Monitoring /
—— . Com s
cover Reset Mar Sur ( arcjsoﬁwarc revision i tqi??al;l:: /
e P 438 amStor firmw rcvision \¢ S——
sset @ Get SU¢ Grmw goftwar® 1pps_source p. 12 | Select source of 1pps synchronization tick /
T
::,S...Lcl""'? @ Get Strcamsm : -t only) clock_set p. 16 Specify frequency and source of the CLOCK dry
s Q9
Siﬂz‘? @ Get syster™ status e correlator use DOT? p.27 | Get DOT (Data Observe Time) clock informat]l
w‘? 60 Qet 1as 1D (pr ™ DOT _inc p. 28 Increment DOT clock / 7 2
¢k 1D s —| | DOT_set p.29 | Set DOT clock on next external 1pps tick /
T 1 1aybac error’ 3 p. 31 Get error number/message (query only) / QTO{?
2 W data fcwrdmgp ficd P'&Y |} —_—
8. p. 31 Set 02 o { or Spect 3 mode © p. 35 Set data recording/readback mode / m%
rmgﬁg 18 pPlay data i rc; set wg ralc status? ° p. 51 Get system status (guery only) /
Set playbse — cantabel - Satygy
play .40 &ing onloffs ass1gn ; 9.3 Data Checking
M A4 TumT — Ayt arrent yalue O3 ‘
: eC
. X

een start-
file2disk ° p. 32 Transfer data from file to !\/
in2net ¥ p. 34 Transfer data directly fror{
net_protocol 3 p. 37 Set network data-transfey
net2disk 2 p. 36 Transfer data from netw/
record H p. 41 Turn recording on|off; /

MARK 5B DIM COMMAND SET

8




Cont enporary ethernet recorders

The only tangi ble difference between the systens. The rest Is semantics/software.

Mar K6 renovabl e di sk packs

Fl exBuff fi xed di sks

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



H gh speed packet capture
This does not cone for free

O S defaults wong for this use
- O S network buffer size \
- spread (interrug A@opsm
- pays Nno_al gy P8 har dwar e | ayout

L

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



H gh speed packet capture

Tuning I1s a topic of I1ts own

VLBI Data ac quisition, formats, trans fer and tools verkouter@jive.eu May 2025



Choi ce of recordi ng software




Oi1gin of the differences

Choi ce of recordi ng software

cplane /7 dplane
- M T Hayst ack

T
o / V= - \

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



Oi1gin of the differences

Choli ce of recordi ng software

cplane /7 dplane
- MT Haystack

Jrvebab™
- Joint Institute for VLBI I n Europe

%M1

J > D > \\,‘: - > ] / o ,," ‘;"4 qid % | i\ o | o ™
> % < >, G s = 4 | d 3 - _ | 0 - {0 *
s Y | 1 1 - |
< n 7 B ¢ 8
* KA . . I e e . “ =
2 Y ‘ . .
y \ " () o
e L i . c
o |
& - E I -

VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu May 2025

(*) https://github.confjive-vlbi/jivebab






Consequence(s) of the cholce

verkouter@jive.eu



Consequence(s) of the cholce

cplane, Mark6

verkouter@jive.eu



Consequence(s) of the cholce

cplane, Mar K6

/mnt/disk/1/0/data 1
/1/1/data

/1/7/data
/mnt/disk/2/0/data

/2/7/data

/mnt/disk/4/7/data .

verkouter@jive.eu



cplane, MarKkG6

regex. /mmt/disk/[1-4]/[0-7]/data




Consequence(s) of the cholce

jivebab, *

/mnt/.. ??7? . cal ©
/data/.. ??? gesh -
/.. 27?7 _ye5aP a Ul -

verkouter@jive.eu



Consequence(s) of the cholce

DEFAULT start up

5ab,

0
=
J

verkouter@jive.eu

kO
1skl
1SkN-1

\ 00¥

/mnt/d

/mnt/dis
/mnt/d




jivebab, DEFAULT startup

/mnt/disk0
/mnt/diskl
/mnt/diskN-1 40
A\
L o
nos® a‘“\s
!
( ne
ks 19 Junt
p VO ot ™

regex: /mt/di sk| 0-9] +




Consequence(s) of the cholce

/mnt/disk/1/0/data

/mnt/di

g . =
n i

jiveb5ab, -6 conmand |1 ne option

/1/1/data

v 2 -
‘I "

verkouter@jive.eu



Consequence(s) of the cholce

jivebab, *

set di sks?;, o
— Iset disks? O - /mnt/diskO : /mnt/diskl - .. ;

set disks = 12 : /path/to/sd* ; o

— Iset disks = 0 : 18 ;

set disks?;
— Iset disks? 0 : /mnt/disk/1/0/data : .. : /path/to/sdA :© .. ;

() https://github.com/jive-vibi/jivesab/blob/master/doc/jive5ab-documentation-1.11.pdf

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu - May2025




jivebab, conmmand |1 ne script

$> m6sg_mount

() https://github.com/jive-vibi/jivesab/blob/master/scripts/m6sg mount




Consequence(s) of the cholce

jivebab, conmmand |1 ne script

$> m6sg mount 134

(*) https://github.com/jive-vibi/jivedab/blob/master/scripts/m6sg_mount

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu - May2025




Consequence(s) of the cholce

jivebab, conmand |1 ne script

$> m6sg_mount -u 3

(*) https://github.com/jive-vibi/jivedab/blob/master/scripts/m6sg_mount

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu - May2025







Consequence(s) of the cholce

cplane / dplane

ﬁ
$> tcpdump -c 10M /dev/ethl

/dev/ethl

| $> tcpdump -c 10M /dev/ethN
/dev/ethN

10 MByte
blocks

verkouter@jive.eu



Consequence(s) of the cholce

cplane / dplane

R $> tcdeJEAaa*"”'
/dev/ethl il

blocks

\l" g ,' s . A

\i . _ gl “
/g i o T .

| il 10 MByte

P ‘lr} _cons y

b 4 . fad ,‘

o)) e . g
‘ > _ “ _
2y

verkouter@jive.eu



Consequence(s) of the cholce

cplane / dplane

Confi guration: & Flexibility: @
VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu " May2025




Consequence(s) of the cholce

cplane / dplane

BAND A, R+L

BAND B R+L

| nstall ati on: @ Flexibility: @
VLBI Data acquisition, formats, transfer and tools - May2025

verkouter@jive.eu



Consequence(s) of the cholce

cplane / dplane

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025



Consequence(s) of the cholce

jivebab

verkouter@jive.eu



Consequence(s) of the cholce

jivebab

.]

while( true ) {
read(socket, bu

* *
192.168.178.1 . /> .. */

Byte
blocks

verkouter@jive.eu



Consequence(s) of the cholce

jivebab

o\
. on

{\ O \
af \ g\“baac\( en0®

¢ 2l

- - . -
ey, y & 2 ~ Py - o
: e Cr o
> - e 4
‘ @ SOE TN | p Ry
oS Ry ] p
. T v o - A
T 3 7 y B
- ] e ctel
- . ol

192.168.178.0 ;™

- -
il g
Py = —
_,u" ./‘~
.asgd - '-tl;',_‘vvt:.
= - i S @
o 77 |

S %

]
\ / Y, .
W - -
. 9 P
> e >
¢ _cn A
v s "'
\ B =z 5
\S _ . <
/N ey 4 [
9 oy
‘" '_,< & a
- XA ‘
WY ’ 2
9 oz > z !
y ey < g
{ ~ - >
\. sl _
s

blocks

verkouter@jive.eu



Consequence(s) of the cholce

Configuration:® Flexibility: @

VLBI Data acquisition, formats, transfer and tools verkouter@ijive.eu May 2025







Consequence(s) of the cholce

cpl ane / dpl ane Mark6 for nat
/mnt/disk/1/0/data/EXP_STATION SCAN.vdif

HDR

/mnt/disk/2/0/data/EXP_STATION SCAN.vdif

HDR

/mnt/disk/3/0/data/EXP_STATION SCAN.vdif

HDR

ethernet cards

/mnt/disk/4/7/data/EXP_STATION SCAN.vdif

HDR

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

cpl ane / dpl ane Mark6 for nat
/mnt/disk/1/0/data/EXP_STATION SCAN.vdif

HDR

/mnt/disk/2/0/data/EXP_STATION SCAN.vdif
10 MByte HDR

/mnt/disk/3/0/data/EXP_STATION SCAN.vdif

HDR

ethernet cards

/mnt/disk/4/7/data/EXP_STATION SCAN.vdif

HDR

Recording application header

- VLBI payload data >> GB RAM

verkouter@jive.eu



Consequence(s) of the cholce

cpl ane / dpl ane Mark6 for nat
/mnt/disk/1/0/data/EXP_STATION SCAN.vdif

HDR O

/mnt/disk/2/0/data/EXP_STATION SCAN.vdif

HDR

/mnt/disk/3/0/data/EXP_STATION SCAN.vdif

HDR

ethernet cards

/mnt/disk/4/7/data/EXP_STATION SCAN.vdif

HDR

Recording application header

- VLBI payload data >> GB RAM

verkouter@jive.eu



Consequence(s) of the cholce

cpl ane / dpl ane Mark6 for nat
/mnt/disk/1/0/data/EXP_STATION SCAN.vdif

/mnt/disk/2/0/data/EXP_STATION SCAN.vdif

HDR

/mnt/disk/3/0/data/EXP_STATION SCAN.vdif

HDR

ethernet cards

/mnt/disk/4/7/data/EXP_STATION SCAN.vdif

HDR

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

cpl ane / dpl ane Mark6 for nat
/mnt/disk/1/0/data/EXP_STATION SCAN.vdif

/mnt/disk/2/0/data/EXP_STATION SCAN.vdif
10 MByte HDR

/mnt/disk/3/0/data/EXP_STATION SCAN.vdif

HDR

ethernet cards

/mnt/disk/4/7/data/EXP_STATION SCAN.vdif

HDR

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

cpl ane / dpl ane Mark6 for nat
/mnt/disk/1/0/data/EXP_STATION SCAN.vdif

/mnt/disk/2/0/data/EXP_STATION SCAN.vdif

HDR

/mnt/disk/3/0/data/EXP_STATION SCAN.vdif

ethernet cards

/mnt/disk/4/7/data/EXP_STATION SCAN.vdif

HDR

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

ethernet cards

Recording application header

- VLBl payload data

cpl ane / dpl ane Mark6 for nat
/mnt/disk/1/0/data/EXP_STATION SCAN.vdif

verkouter@jive.eu

HDR

0

|

/mnt/disk/2/0/data/EXP_STATION SCAN.vdif

HDR

2

/mnt/disk/3/0/data/EXP_STATION SCAN.vdif

HDR

|

1

/mnt/disk/4/7/data/EXP_STATION SCAN.vdif

HDR

3




Consequence(s) of the cholce

cpl ane / dpl ane Mark6 for nat
/mnt/disk/1/0/data/EXP_STATION SCAN.vdif

/mnt/disk/2/0/data/EXP_STATION _SCAN.vdif
/mnt/disk/3/0/data/EXP_STATION SCAN.vdif

/mnt/disk/4/7/data/EXP_STATION _SCAN.vdrf

| nconvenl ent for e-shi ppl ng

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

cpl ane / dpl ane Mark6 for nat

VDI F content cannot be used directly

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

|1 vebab, FlexBuff/vbs fornmat ( DEFAULT)
/mnt/disk0O/EXP STATION SCAN/

/mnt/disk1l/EXP_STATION_SCAN/

ethernet cards

/mnt/disk2/EXP_STATION_SCAN/

/mnt/diskN/EXP STATION SCAN/

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

|1 vebab, FlexBuff/vbs fornmat ( DEFAULT)
/mnt/diskO/EXP_STATION_ SCAN/

/mnt/disk1l/EXP_STATION_SCAN/

N byte

/mnt/disk2/EXP _STATION SCAN/

ethernet cards

/mnt/diskN/EXP STATION SCAN/

Recording application header

- VLBI payload data >> GB RAM . 256 MB typically

verkouter@jive.eu



Consequence(s) of the cholce

|1 vebab, FlexBuff/vbs format ( DEFAULT)

/mnt/diskO/EXP STATION SCAN/

/mnt/disk1/EXP_STATION_SCAN/

ethernet cards

/mnt/disk2/EXP_STATION_SCAN/

/mnt/diskN/EXP STATION SCAN/

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu

N = 256 MB typically




Consequence(s) of the cholce

|1 vebab, FlexBuff/vbs format ( DEFAULT)

/mnt/diskO/EXP STATION SCAN/

/mnt/disk1/EXP_STATION_SCAN/

N byte

ethernet cards

/mnt/disk2/EXP_STATION_SCAN/

/mnt/diskN/EXP STATION SCAN/

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu

N = 256 MB typically




Consequence(s) of the cholce

|1 vebab, FlexBuff/vbs format ( DEFAULT)

/mnt/diskO/EXP STATION SCAN/

/mnt/disk1l/EXP_STATION_SCAN/

ethernet cards

/mnt/disk2/EXP _STATION SCAN/

/mnt/diskN/EXP STATION SCAN/

Recording application header

- VLBl payload data
N = 256 MB typically

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu - May2025




Consequence(s) of the cholce

|1 vebab, FlexBuff/vbs fornmat ( DEFAULT)
/mnt/disk0O/EXP STATION SCAN/

0000000
0000007

/mnt/disk1l/EXP_STATION_SCAN/

0000002
0000004

/mnt/disk2/EXP_STATION_SCAN/

0000001
0000006

ethernet cards

/mnt/diskN/EXP STATION SCAN/

0000003
0000005

Recording application header

B VLBI payload data >> GB RAM N

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu

= 256 MB typically




Consequence(s) of the cholce

|1 vebab, FlexBuff/vbs format ( DEFAULT)

0000000
0000007

0000002
0000004

000000
0000006

0000003
0000005

Unl que file nanes: e-transfer v

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

|1 vebab, FlexBuff/vbs format ( DEFAULT)

0000000
000000

000000
000000

000000
0000006

0000003
0000005

Only VLBI data: can use any VDI F t ool

Recording application header

- VLBl payload data
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu




Consequence(s) of the cholce

J]1vebab - you have a chol ce

conpli led I n default:
vbs ( Fl exBuff) fornat

comnmmand |1 ne: set default formt
$> jivebab --format mk6 | flexbuff

runti ne: set format (VSI/S)
record = mké - O]1 ;

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu




A~ W DN

. buy/ r epur pose nachi ne
. Install +tune operating system (any POSI X)

. connect (nmany) di sks

. can mount as /mnt/diskNNN?
yes:. done

no: renenber path/regex
In FS jive5ab.ctl add set disks= path/regex;

5. configure network card(s)
6. get + build jrvebab

7. profit! $> jivebab -m3 [Joptions]

verkouter@jive.eu

$> git clone https://github.com/jive-vibi/jivebab.git
$> mkdir build && cd build &% cmake -DSSAPI_ROOT=nossapi ..
$> make [-j <n_cpu>] [VERBOSE=1]




Tunl ng
the key to high speed
packet capture




CPU/ core |limtati ons

NO HYPERTHREADI NG




CPU/ core |limtati ons




CPU/ core |limtati ons

Dual Core Processor without
Hyper-Threading

System Bus

verkouter@jive.eu



CPU/ core |limtati ons

Dual Core Processor without Single Core Processor with
Hyper-Threading Hyper-Threading enabled

System Bus

verkouter@jive.eu



CPU/ core |limtati ons

Dual Core Processor without Single Core Processor with
Hyper-Threading Hyper-Threading enabled

System Bus

$> grep -E '~processor' /proc/cpuinfo | wc -I $> grep -E '“processor' /proc/cpuinfo | wc -I
2 2

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu




‘o @ verkouter — marjo@mvvm: ~ — ssh marjo@mvvm — 86x24

top - 16:53:39 up 1:07, 2 users, Lload average: 0.05, 0.03, 0.00

Tasks: 92 total, 1 running, 91 sleeping, ® stopped, © zombie

%Cpu(s): 0.0 us, 0.2 sy, 0.0 ni, 99.7 id, 0.0 wa, 0.0 hi, 0.0 si, 0.2 st
KiB Mem : 4050652 total, 3573436 free, 120792 used, 356424 buff/cache

KiB Swap: 1048572 total, 1048572 free, ® used. 3707452 avail Mem

TIME+ COMMAND

T kworker/@ 0H“*§
. 04, Kkworker/@: 1H
.00 KSOTTITHU/T
.06 rcu_sched

.00 rcu_bh

.00 migration/0
.00 lru-add-drain
.01 watchdog/0
.00 cpuhp/0

.00 cpuhp/1

.00 watchdog/1
.06 migration/1
.00 ksoftirqd/1

DU WM, O|mhO;mO;mh ;! ;! D N 0N 0N e
& I e B e B S I I B e B S I O I B oS B oS B e S IS IS B ()
OO OO OO OO OO W W e
SO0 O
SO0 OONO O
o I B e B e I I O B e B oS I O I e B o B e B e e IO B oS B QS

0
0
0
0
0
0
0
0
0
0
0
0
0
0

& B B e B S I I O I e B oS I S O B S B oS B S I Oy
(& B B B e I I B e B e I S IS B S B e B S I O




CPU/ core |limtati ons

Dual Core Processor without Single Core Processor with
Hyper-Threading Hyper-Threading enabled

System Bus

verkouter@jive.eu



CPU/ core |limtati ons

t hreadO { t hreadl {

read(net, ..); write(disk, .); threado { threadl {
} } read(net, .); write(disk, .);

System Bus

verkouter@jive.eu



CPU/ core |limtati ons

#1 NO hypert hreadi ng

t hreadO { t hreadl {

read(net, ..); write(disk, .); threado { threadl {
} } read(net, .); write(disk, .);

System Bus

verkouter@jive.eu



CPU/ core |limtati ons

| nt errupt pI nni ng




CPU/ core |limtati ons




CPU/ core |limtati ons

H B




CPU/ core |limtati ons

char* p;
1f(*p & Ox1){




CPU/ core |limtati ons




CPU/ core |limtati ons

char* p; char* p;
if(*p & 0x1){ 1T(*p & Ox1){

PACKET

verkouter@jive.eu



CPU/ core |limtati ons

verkouter@jive.eu



CPU/ core |limtati ons

STATEN

STATE1

STATEOQO

verkouter@jive.eu



CPU/ core |limtati ons




CPU/ core |limtati ons

#2 | RQ schedul I ng

LI nux default:
round-robi n | RQ schedul I ng

Sol ut 1 on:
pin ethernet RQs to fixed core(s)
to keep data |local to core + cache

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu




CPU/ core |limtati ons

Buf f er siI zes




CPU/ core |limtati ons

$ sudo /sbin/sysctl -a | grep udp

net. I pv4. udp nem 02031 122711 184062
net. 1 pv4. udp rnmemmn 4096

net. I pv4.udp wremmn = 4096

net.core.rnem nmax = 1073741824
<< snip >>

https://ww. kernel . org/ doc/ Docunent at i on/ net wor ki ng/ i p-sysct| .t xt
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CPU/ core |limtati ons

net. I pv4. udp nem = 92031 122711 184062

https://ww. kernel . org/ doc/ Docunent at i on/ net wor ki ng/ i p-sysct| .t xt
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CPU/ core |limtati ons

$ sudo /sbin/sysctl -a | grep -E 'net.core.[rw nen
net.core.rnemdefault = 212992

net.core.rnemnax = 212992

net.core.wmrem default = 212992

net.core. wem nax = 212992

verkouter@jive.eu



CPU/ core |limtati ons

net.core.rnemnax = 212992




CPU/ core |limtati ons

$ sudo /shin/sysctl -a | grep backl og
net.core. netdev nax backl og = 1000
net.iI pv4.tcp max syn backl og = 128

verkouter@jive.eu



CPU/ core |limtati ons

net.core. netdev nax backl og = 1000




CPU/ core |limtati ons

#3 Tune buffers

$ cat tune.txt ()

net.core.rnem nax=201326592
net.i1 pv4. udp nenr'536870912 805306368 1073741824

net. core. netdev _nax backl 0g=1048576
<< snip: there Is nore! >>

$ sudo /sbin/sysctl -ptune.txt

(*) See https://github.conm jive-vlbi/jivebab/doc/flexbuf.recording.txt (in 3.1.0-branch and | ater)
A documented ‘script’ to serve as tuning guide: the what, why, and how

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu - May2025




CPU/ core |limtati ons

Sl ngle core
perf or mance




CPU/ core |limtati ons

Single core: 16-21" (ps reliably

+ per packet 1 nterrupt handl I ng
* menory speed lIimt

(*) broadly scales wwth CPU cl ock frequency
VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu - May2025




CPU/ core |limtati ons

#4 mul ti ple separate streans

Create separate = 16 (bps streans:

 different | P destinati on address
- different UDP destination port
* Or both




CPU/ core |limtati ons

#4 mul ti1 ple separate streans

Create separate
. di ff-~-

Set ’(_\ ﬂg
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net port
record

<port> ;
on : <scan> ;

verkouter@jive.eu



Server chassis (Mark6/ Fl exBuff)

et her net cards menory nodul es hard di sks

Disk witer thread #1
Net wor k reader thread - |
Fd = Opeetitemttaiotas
s = socket(AF_INET, PF_DGRAM); Disk witer thread #2
bind(s, ANY:PORT_NR); while( t
writ] fd = opepfilmntldickns - |
while( true ) { /= Disk witer thread #3
read(socket, buf, N); ¥ while( t
, /* .=/ V/Viit fd = open(“/mnt/disk0/..”");
} while( true ) {
write(fd, buf, N);
/* .. */
}
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net port = | ipl@jportl J:|ip20fport2]* ;
record on - <scan> ;

verkouter@jive.eu



Server chassis (Mark6/ Fl exBuff)

et her net cards menory nodul es hard di sks

Disk witer thread #1
Net wor k reader thread #1
fd — Ope VAT A A g 1= | I 4 LEAN
s = socket(AF _INET, PF_DGRAM); Disk witer thread #2
bind(s ” while( t
Net wor k reader thread #2 writ fd = opepfdmnt/dickn/s >N |
while /= Disk witer thread #3
rd s = socket(AF_INET, PF_DGRAM); } while( t
/7 bind(s, - - writ — T = 9\ -
1 Net wor k reader thread #3 /* Td open(**/mnt/disk0/..”);
while( t -
,,gad s = socket(AF_INET, PF_DGRAM); ¥ Wh"e(_truid) g £ -
/= | bind(s, 1P3:PORT_NR3); V/"i'tegl , buf, N);
¥ while( true ) { }
read(socket, buf, N);
/* .. */
+

verkouter@jive.eu



Data format (S)

wnat did | jJust record?




BBCO, 10 11 01 11 01 10 00 10 10 OO0 10 O1 11 O1 10

BBCL, 01 00 10 10 OO0 11 10 OO0 10 O1 11 01 10 00 01

BBCN, 00 10 01 11 01 10 OO0 O1 O1 11 01 10 00 11 10

verkouter@jive.eu



BBCO, 10 11(01 11 01 10 OO0 10 10 OO0 10 O1 11 O1 10

BBCL, 01 |00j{10 10 OO0 11 10 OO0 10 O1 11 01 10 00 01

BBCN, 00 1001 11 01 10 OO0 O1 O1 11 01 10 OO0 11 10

tp 10 01 ...00
t; 11 00 ...10
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BBCO, 10 1101111 01 10 00 10 10 OO0 10 O1 11 O1 10

BBCL, 01 00|j10{ 10 OO0 11 10 OO0 10 O1 11 01 10 00 01

BBCN, 00 (10101f 11 01 10 OO0 O1 O1 11 01 10 00 11 10

tp 10 01 ...00
t; 11 00 ...10
tp 01 10 ...01

-8

N ehannel < Mpirs per sample
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10 01
11 00
11 11
01 O1
01 10

.00
.10
.11
.10
.01
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adb459ed

5d0a9d3e

e/6baebb

31349721

abaddeed

0595f 62cC

O/7c4ac8c

a69al469

Od75f 2f 7

552619b8

390dd99b

81dd1a87

2e6a/79f 4

aadddebc

bead04bl

c6752d53

dbl5ebaf

f c7859ab

58ea8499

a’9b9ba’7

not e:

45f 31dd4

08976aae

41d589e3

df 83926a

65467925

2c61a994

95a519b5

43c/7cH4

11f 9076b

d5e7f e86

9798e953

/0ad862a2

0d6e991le

7a’8abeb

18762097

f a85d6d9

219b6379

4al58eab

/d8cf 754

44p849d5

this 1s 1n 32-bit hexadeci mal

representati on now



adb459ed

5d0a9d3e

e/6baebb5

31349721

abaddeed

0595f 62cC

O/c4ac8c

a69a1469

Od75f 2f 7

552619b8

390dd99b

81ddl1la87

2eb6ar79ft 4

aadddoebc

bead04bl

c6752d53

dbl5ebaf

f c7859ab

58ea8499

a’9b9ba’

not e:

45f 31dd4

089 /76aae

41d589e3

df 83926a

65467925

2c61a994

95a519b5

43c/7/co4

11f 9076b

d5e7f e86

9798e953

/0a862a?2

9d6e991e

7a’8abeb

18762097

f a85d6d9

219b6379

4al158eab

/d8cf 754

44ph849d5

this 1s 1n 32-bit hexadeci mal

representati on now



6b5669al
54e695f 5
2dd189¢e6
9ae5296Db
0a37956f

\‘F\() r‘1EL

56256a76
94a4ad83
46¢chb9389
e6e46da8
dcd9eba?

82c65526
9a8d9857
8999acs5hb
a8875542

A—

b168
e4ad879b
69d2665e
ada02966
6lbal4b5a
1d396981

g\

a9b65alf
58975895
d964f 565
4p875K7-

2979f 057
6bc1d467
f625c279
25694a99
72669al7/
b492a659

patt el n

63aabb6cC
a/498aa?2
2269c9f 6

000
56959798
c6d23918
6al2blab
ab5a3975b
95931b29
bl194a6¢c5



6b5669al
54e695f 5
2dd189e6
9ae5296Db
0a37956f
00000000
62ec9736
56256a76
94a4ad83
46¢chb9389
e6e46da8
dcd9eba?

82c65526
9a8d9857
8999ac5hb
ag88/75542
2200066a
00000000
662db168
e4ad879Db
69d2665e
ada02966
6lbal4b5a
1d396981

a9b65alf
58975895
d964f 565
4b87557d
000003ec
00000000
2979f 057
6bc1d467
f 625¢c279
25694a99
712669al7
b492a659

63aabo56cC
a’498aa’2
2269c9f 6
5197668a
4005069
0000000
56959798
c6d23918
6al2blab
ab5a3975Db
95931b29
bl194a6¢c5



The standard 32-byte VDIF Data Frame Header 1s shown 1n Figure 3.

Word 0

Word 1

Word 2

Word 3

Word 4

Word 5

Word 6

Word 7

Bit 31 (MSB) Bit 0 (LSB)
Byte 3 Byte 2 Byte 1 Byte 0
L | L Seconds from reference epochsy
ass‘i;‘;'edz Ref Epochg Data Frame # within second,,
V; loga(#chns)s Data Frame length (units of 8 bytes),,
C, bits/sample-15 Thread 1D Station ID¢
EDVyq Extended User Data,,

Extended User Datas,
Extended User Datas,
Extended User Datas,

Figure 3: VDIF Data Frame Header format; subscripts are field lengths in bits;
byte #s indicate relative byte address within 32-bit word (little endian format)

From VLBI

VLBI Data acquisition, formats, transfer and tools

verkouter@jive.eu

Data | nt erchange Format (2009) - https://vibi.org/vibi-standards/vdif/

May 2025



The standard 32-byte VDIF Data Frame Header 1s shown 1n Figure 3.

Bit 31 (MSB) Bit 0 (LSB)
Byte 3 Byte 2 Byte 1 Byte 0
Word0 | L | L Seconds from reference epochs
Word 1 asslig:l-ed Ref Epochg Data Frame # within second,,
Word 2 V; log,(#chns)s Data Frame length (units ~{ 8 bytes),,
Word 3 C, bits/sample-15 Thread ID - | 56 CX)DS m D6
Word 4 EDVg ‘ \ be 7 2 . ﬂUOUS\ V 4
Word5 | n desc! S cont!
Word 6 f o) ended User Datas,
Word 7 Extended User Datas,

VLBI Data acquisition, formats,

Figure 3: VDIF Data Frame Header format; subscripts are field lengths 1n bits
byte #s indicate relative byte address within 32-bit word (little endian format)

2

From VLBl Data | nterchange Format (2009) - https://vibi.org/vibi-standards/vdif/

transfer and tools verkouter@ijive.eu
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The standard 32-byte VDIF Data Frame Header 1s shown 1n Figure 3.

Word 0

Word 1

Word 2

Word 3

Word 4

Word 5

Word 6

Word 7

Bit 31 (MSB) Bit 0 (LSB)
Byte 3 Byte 2 Byte 1 Byte 0
L | L Seconds from reference epochsy
ass‘é‘;‘edz Ref Epochg Data Frame # within second,,
V; loga(#chns)s Data Frame length (units of 8 bytes),,
C, bits/sample-15 Thread 1D, Station 1D ¢
EDVyq Extended User Data,,

Extended User Datas,
Extended User Datas,
Extended User Datas,

Figure 3: VDIF Data Frame Header format; subscripts are field lengths in bits;
byte #s indicate relative byte address within 32-bit word (little endian format)

Fr om VLBI

VLBI Data acquisition, formats, transfer and tools

verkouter@jive.eu

Dat a | nterchange Format (2009) - https://vibi.org/vibi-standards/vdif/

May 2025



The standard 32-byte VDIF Data Frame Header 1s shown 1n Figure 3.

Word 0

Word 1

Word 2

Word 3

Word 4

Word 5

Word 6

Word 7

Bit 31 (MSB) Bit 0 (LSB)
Byte 3 Byte 2 Byte 1 Byte 0
L | L Seconds from reference epochsy
ass‘é‘;‘edz Ref Epochg Data Frame # within second,,
V; loga(#chns)s Data Frame length (units of 8 bytes),,
C, bits/sample-15 Thread 1D, Station 1D ¢
EDVyq Extended User Data,,

Extended User Datas,
Extended User Datas,
Extended User Datas,

Figure 3: VDIF Data Frame Header format; subscripts are field lengths in bits;
byte #s indicate relative byte address within 32-bit word (little endian format)

Fr om VLBI

VLBI Data acquisition, formats, transfer and tools
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Dat a | nterchange Format (2009) - https://vibi.org/vibi-standards/vdif/
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The standard 32-byte VDIF Data Frame Header 1s shown 1n Figure 3.

Word 0

Word 1

Word 2

Word 3

Word 4

Word 5

Word 6

Word 7

Bit 31 (MSB) Bit 0 (LSB)
Byte 3 Byte 2 Byte 1 Byte 0
L | L Seconds from reference epochsy
ass‘é‘;‘edz Ref Epochg Data Frame # within second,,
V; loga(#chns)s Data Frame length (units of 8 bytes),,
C, bits/sample-15 Thread 1D, Station 1D ¢
EDVyq Extended User Data,,

Extended User Datas,
Extended User Datas,
Extended User Datas,

Figure 3: VDIF Data Frame Header format; subscripts are field lengths in bits;
byte #s indicate relative byte address within 32-bit word (little endian format)

Fr om VLBI

VLBI Data acquisition, formats, transfer and tools
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The standard 32-byte VDIF Data Frame Header 1s shown 1n Figure 3.

Word 0

Word 1

Word 2

Word 3

Word 4

Word 5

Word 6

Word 7

Bit 31 (MSB) Bit 0 (LSB)
Byte 3 Byte 2 Byte 1 Byte 0
L | L Seconds from reference epochsy
Un- Ref Epochg Data Frame # within second,,
assigned,
V; log,(#chns aa Frame length (units of 8 bytes),,
C, bits/sample-15 Thread 1Dy Station 1D
EDVyq Extended User Data,,

Extended User Datas,

Extended User Datas,

Extended User Datas,

Figure 3: VDIF Data Frame Header format; subscripts are field lengths in bits;
byte #s indicate relative byte address within 32-bit word (little endian format)

Fr om VLBI

VLBI Data acquisition, formats, transfer and tools

verkouter@jive.eu

Dat a | nterchange Format (2009) - https://vibi.org/vibi-standards/vdif/

May 2025



Data Frame Header

Thread ID O

Data Array
Time segment O

Data Frame Header

Thread ID 1

Data Array
Time segment O

Data Frame Header

Thread ID 2

Data Array
Time segment O

Data Frame Header

Thread ID 1

Data Array
Time segment 1

Data Frame Header

Thread ID O

Data Array
Time segment 1




—=={ Nread O, tine O

Data Frame Header

Thread ID 1

Data Array
Time segment O

Data Frame Header

Thread ID 2

Data Array
Time segment O

Data Frame Header

Thread ID 1

Data Array
Time segment 1

=t hfead O, tine 1



Data Frame Header

Thread ID O

Data Array
Time segment O

Data Frame Header

Thread ID 1

Data Array
Time segment O

Data Frame Header

Thread ID 2

Data Array
Time segment O

Data Frame Header

Thread ID 1

Data Array
Time segment 1

Data Frame Header

Thread ID O

Data Array
Time segment 1

==t hread 1,

-t N ead 1,

tine O

tine 1



Data Frame Header

Thread ID O

Data Array
Time segment O

Data Frame Header

Thread ID 1

Data Array
Time segment O

Data Frame Header

Thread ID 2

Data Array
Time segment O

Data Frame Header

Thread ID 1

Data Array
Time segment 1

Data Frame Header

Thread ID O

Data Array
Time segment 1

“The VDIF specification does not
mandate strict Data Frame ordering
within a Data Thread, but a best
effort should be made to do so.”



Data 1S recorded

now wnhat ?




WAs the recordi ng successful ?

BT

Enter: the scan_check? query



WAs the recordi ng successful ?

BT

Enter: the scan_check? query

EXP_STA_SCAN(vbs/mk6)
- =

- scan end tine
-verify same data format as
at begin of scan

- scan start tine
- data f or nat
- nunber of bhitstreans

—_— scan | ength (Dytes)  oo————————




WAs the recordi ng successful ?

BT

Enter: the scan_check? query

e detect frame format (MarkIV, VLBA, Mark5B, VDIF)
emostly by looking for the magic bit pattern (syncword)
« VDIF done heuristically so may #FAIL

e detect recorded data rate
e detect 1f data 1is missing

e decode time stamp at begin and end of scan
« then ((teng - thegin) * data_rate) - recording_length



WAs the recordi ng successful ?

2T

# Tell system to find a specific recording
# without argument (default) is ‘the last recording you made’
scan_set = nl5x2_ef_no0014 ;

Iscan_set = 0;

# What is in that recording?

scan_check?

Iscan_check? 0 :

?

: n15x2_ef_no0014 : VDIF : 2015y297d11h02m@1.1389s

e SCAn nhame
« detected data type

e sStart time

 Length

« data rate

« format specific information

780.786s

16Mbps :

0 :

8032;



WAs the recordi ng successful ?

BT

# Tell system to find a specific recording

# without argument (default) is ‘the last recording you made’
scan_set = nl5x2_ef_no0014 ;

Iscan_set = 0;

# What is in that recording?

scan_check?

Iscan_check? 0 : ? : nl5x2_ef_no0@014 : VDIF : 2015y297d11h02m01.1389s : 780.786s : 16Mbps : 0 : 8032;
A 4 - A A A

scan name :
detected data type
recording start time :
recording length : :
bit-stream data rate:
format specific 1nfo



Adapt abl e scan_check al gorithm

t he scan _check? al gorithm

-re-1nvented + re-i1npl enent ed
-handl e >1 VDIF threads I n one “recordi ng”
-handl e (very) high data rates



Adapt abl e scan_check al gorithm

EXP_STA SCAN(vbs/mk6)

-current tine - current tine -current tine -current tine
- VDI F t hread(s) - VDI F t hread(s) - VDI F t hread(s) - VDI F thread(s)

| | | |

v

Conmbi ned resul t:
- VDI F t hr eads
- data rate per thread




Adapt abl e scan_check al gorithm

EXP_STA SCAN(vbs/mk6)

-current tine - current tine -current tine -current tine
- VDI F t hread(s) - VDI F t hread(s) - VDI F t hread(s) - VDI F thread(s)

| | | |

Al | ows tuni ng®

- how nuch data read 1 n total

nore data read = better heuristics, but:
decoding ~ 8MB takes ~ 1-2 s execution ti ne!

- how nany sanpl e pol nts/data per sanpling point
- can take hint fromcurrent net_protocol setting
- Wil be Iin jivebab 3.2 and up

(*) See e.qg. https://github.comjive-vlbi/jiveb5ab/comm t/2304d5f b8e89463a8eab5el51a3eeec7180dbd23



Get data to correl at or




Get data to correl at or

Mar k6, ship di sk nodul es

verkouter@jive.eu



Get data to correl at or

$> scp /mnt/disk/* 1013.mpifr-bonn.de:/path/..

277




Get data to correl at or

$> scp /mnt/disk/* 10l13.mpifr-bonn.de:/path/..




Get data to correl at or

$> ftp /mnt/disk/* i10l13.mpifr-bonn.de:/path/..




Get data to correl at or

$> ftp|scp /mnt/disk/* 1013.mpifr-bonn.de:/path/.

<Tr ansm ssi on Control Protocol

https://en.wikipedia.org/wiki/Transmission Control Protocol

verkouter@ijive.eu " May2025




et

data to correl at or

Transfer speed

30

25

20

15

10

Time

https://en.wikipedia.org/wiki/Transmission Control Protocol




et

data to correl at or

Transfer speed

30

25

20

15

10

packet | 0SS

Time

https://en._wikipedia.org/wiki/Transmission _Control Protocol




Get data to correl at or

Use the UDP Data Transfer protocol

UDIT

- software library 1n user space (not I1n OS kernel!)
require application to actually use the library

- pbased on connectionl ess unreliable UDP protocol
1 nmpl enent TCP-I11ke features:

connecti on ori ented
rel1 abl e

https://en._wikipedia.org/wiki/UDP-based Data Transfer_ Protocol

verkouter@ijive.eu " May2025




Get data to correl at or

Use the UDP Data Transfer protocol

UDIT

- software library 1n user space (not I1n OS kernel!)
require application to actually use the library

- pbased on connectionl ess unreliable UDP protocol
1 nmpl enent TCP-I11ke features:

connecti on ori ented
rel1 abl e

- A LOT faster on long fat |1 nks!

https://en._wikipedia.org/wiki/UDP-based Data Transfer_ Protocol

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu " May2025



Get data to correl at or

Use the UDP Data Transfer protocol

sfxc-sw - Traffic - B4 (flexbufs) &

A | - S

- S

§ 20G | E

3 m

g =

> 106G ct
+
el

0.0 . . . . .
08:40 08:50 09:00 09:10 09:20 09:30

From 2017-11-14 08:37:37 To 2017-11-14 09:30:34

B Inbound  Current: 1.66 G Average: 724.52 M Maximum: 2.79G
B Outbound Current: 1.27M Average: 913.81 k Maximum: 3.54 M

https://en._wikipedia.org/wiki/UDP-based Data Transfer_ Protocol

verkouter@jive.eu



Get data to correl at or

] 1vebab has UDT support built In

net protocol = udt - .. ; ®

() https://github.com/jive-vibi/jivesab/blob/master/doc/jive5ab-documentation-1.11_.pdf




data to correl at or

] 1 vebab e-shi ppl ng

https://github.com/jive-vibi/jivebab/blob/master/scripts/ms5copy




Get data to correl at or

] 1 vebab e-shi ppl ng

$> nbcopy [options] SRC DST




Get data to correl at or

] 1 vebab e-shi ppl ng

$> nbcopy [options] mk5:///1-10 file:///path/to/




Get data to correl at or

] 1 vebab e-shi ppl ng

$> nbcopy [options] mk5:///1-10 file:///path/to/




Get data to correl at or

] 1 vebab e-shi ppl ng

$> nbcopy [options] SRC DST

mk5://]host]] -port}]/| module/ |scans
file://]host]]| -port]/path/to/{dir/|file}
mk6://]host]] -port}]/| module/ Jrecording(s)
vbs://|host]]| -port]/recording(s)

host: host nane or | Pv4 address (default | ocal host)
port: jivebab command port (defaults 2620)

verkouter@jive.eu



Get data to correl at or

] 1 vebab e-shi ppl ng

$> nbcopy [options] SRC DST
loptions]

-p <PORT> PORT number to use for data connection (default 2630)

-m <MI'u> MI'U to use for the data transfer (default 1500)

- udt Use UDT as data transfer protocol (default TCP)

-r <RATE> Maximum transfer rate to use (only when using UDT)

--resune, How to handle file(s)/recording(s) that already exist on the other side

--all ow overwite,
--ignore_existing

verkouter@jive.eu



Get data to correl at or

] 1 vebab e-shi ppl ng

verkout@Mac> mbcopy -udt -mtu 9000 -p 2631 mk6://130.141.242.16:2621/.. vbs://flexbufl2._jive.nl/..




Get data to correl at or

] 1 vebab e-shi ppl ng

verkout@Mac> mbcopy —udt —-mtu 9000 -p 2631 mk6://130.141.242.16:2621/.. vos . //TlexbutlZ_ jive.ni/.




Get data to correl at or

] 1 vebab e-shi ppl ng

verkout@Mac> mbcopy —-udt —-mtu 9000 -p 2631 mko://1230.141 . 242 16:2621/.. vbs://flexbufl2._ jive.nl/..




Get data to correl at or

] 1 vebab e-shi ppl ng

verkout@Mac> mbcopy —-udt -mtu 9000 -p 2631 mk6://130. 141 . 242 1622621/ vos-//Tlexbutl2_ jive.ni/.




Get data to correl at or

] 1 vebab e-shi ppl ng

disk2net = connect :

net2vbs = open : .. ;

udt data channel port 2631, mtu 9000 '

$> jivebab -p 2621 —m 3 -6 $> jivebab -m 3

VLBI Data acquisition, formats, transfer and tools verkouter@jive.eu - May2025




Get data to correl at or

j1vebab e-shipping UDT firewall settings

firrewall s nust all ow
bl -di recti onal UDP
traffic on data port

i
we data cramet PO 2631, e, 9000'* =
$> jivebab -p 2621 —m 3 -6 i > iivebab -m

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu




DST

Mark5 File FlexBuff Mark6
1cl rem 1cl rem 1cl rem 1cl rem

1cl

Mark5
rem
1cl

File
fs; I :x(::: -

FlexBuff

rem

Mark6
rem

VLBI Data acquisition, formats, transfer and tools

verkouter@jive.eu

May 2025



SRC

Mark5

FlexBuff

1cl

rem

1cl
File
rem
1cl
FlexBuff
rem
1cl
Mark6
rem

verkouter@jive.eu




Mark5 File Mark6
lcl rem lcl rem lcl rem
1cl
Mark5
rem
1cl
File
SRC
1cl
FlexBuff -
mldl skZ2net + net 2vDbs

verkouter@jive.eu



et

(|

] 1vebab + nbcopy GU

Jive5ab Copy Manager (on ccsbeta)

Type [Marks =]

Reload I":Hpst.;,j 0 (10.88.0.50)

[ Selection
'l?pel FlexBuff ¥|

data to correl at or

front end

Reload | Host [aribox (10.88.0.22) =i

VSN

, .-'#S<:an

Size

SHVL-199/16000/1024

Selection size: no selection

474

14.35T

~Disk usage:-
Total: 82.38T

Used: 60.47T

Station

Size

o

EGOSTA

- EG089B

ELO53H

- ELO53I

ELOS3]

- EPO87I

F14C2

- FBTEST

FTO0%A

- GAO35B

GAO37A

- GAO37B

GRO35

- GR35F

R1680

- RAGS14C

RG14C

- RG14D

RG14E

- RG14H

Selection size: no selection

verkouter@jive.eu

4.232T7
1.911T
13.43G
53.67G
53.67G
2.987T
187.4G
18.17G
796.4G
4.187T
5.530T
4.096T
7.591T
975.9G
4.531T7
1.398T
992.2G
22777
1.621T
4.219T7

[~ show file chunks

https://github.com/jive-vibi/jivebab-copy-manager




et data to correl ator

| 1vebab + nbcopy GJ frontend

- Jive5ab Copy Manager (on ccsbeta)
—Selection —Selection
Type [Marks ~|  Reload | Host | 0 (10.88.0.50) =~ Type |FlexBuff =]  Reload | Host [aribox (10.88.0.22) |

Bank | VSN #scan Recordi ng Size 1 - Disk usage

B A SHVL-199/16000/1024 474 14.35T - L | -

, 1 akftp wb no0002 35.70G Total: 82.38T Used: 60.47T Free: 17.72T
n16/2_wb_n00001 KE .
' n1612_wb_no0002 17.85C Experiment Station | Scan Chunk Size 24|
ks ;ﬁ:*;—,‘,‘:::’,—:A;I:jﬁigﬁj @ FBTEST 18.17G
e nl f;:';_""'t:'_l'!(:';:;O':‘C) -j:. ’\: " FTO09A 796.4G
7 n16i2 wb no0006 50.09G B Gabsh S-LE7T
: o GAO37A 5.530T
8 n16/2_wb _no0008 17.85G -
s - #- GA037B 4.096T
9 n16/2_wb_no0009 35.76G -
e # GRO35 7.591T
10 n16/2_wb no0010 32.18G
; e GR35F 975.9G
11 n16/2_wb no0011 32.18G -
e # R1680 4.531T
12 n16/2_wb no0012 50.09G =
: - B RAGS14C 1.398T
13 n16/2_wb no0014 17.85G ol
: - RG14C 992.2G
14 n16/2_wb no0015 35.76G =
s e ®- RG14D 2.277T
15 n16/2_wb _no0016 32.18G -
: - #- RG14E 1.621T
16 n16/2_wb _no0017 50.09G -
: e ®- RG14H 4.219T
17 nl6i2 wb no0019 17.85G k.
5 o B TEST1 2.519G
18 n16/2_wb no0020 17.79G -
: e = Wb 2.519G
19 n16/2_wb no0021 17.85G :
_WO_ =8 no0001 2.519G
21 gs037a_wb_no0039  35.70G TR ;
22 <0373 wb no0041  35.70G 00000001 on disk31  256.0M
54 95037a—wb—n000 %5 uoe 00000002 on disk21  256.0M
= 35037a—wb—n000 & headc 00000003 on disk32  256.0M
25 gs037a_wb_no0047  35.70G gggggggg st 3!533 ggg‘gm
26 gs037a_wb_no0049  35.70G < :
55 920372 wb no0051  33.706 00000006 on disk16  256.0M
28 gs037a_wb_no0053  35.70G QlaUonnl e 290
29 gs037a_wb_no0055  35.70G ROO0OEs e dIE  SEe o

30 gs037a wb no0057  10.63G CGODIRID e ite  TaM |

31 n<N37a wh naNNSR 34 mlr; ._l:l R : |

Selection size: 135.8G (5 items) Selection size: no selection ¥ Show file chunks

https://github.com/ji1ve-vibi/ji1veb5ab-copy-manager

verkouter@jive.eu



et data to correl ator

| 1vebab + nbcopy GJ frontend

- Jive5ab Copy Manager (on ccsbeta)
—Selection —Selection
Type [Mark5 ~|  Reload | Host | 0 (10.88.0.50) ~l Type |FlexBuff ¥|  Reload |'H'ost | aribox (10.88.0.24) d
Bank | VSN #scan Record'ing Size 12 - Disk usage
EI A SHVL-199/16000/1024 474 14.35T A s . e
L e 1 akfto wb no0002 35.70G . Total: 82.38T Used: 60.47T Free: 17.73T
5 512 wb_no0001 _ _ ;
nl6i2_w b_':* 00RO /.82 Experiment Station | Scan | Chunk Size |
Hesee il b @ EGOBTA 4.232T |
b it - EG089B 1.911T
7 n1612_wb_no0006 ; Etggg,“ ;ggg
“ Copyto... 8 n16i2_wb_no0008 17.85G & ELOS3| g
| » 9 n1612_wb_no0009 35.76G B
__ Clear selection Esc 5 EPO87I 2.987T
: : , 10 nl6i2 wb no0010 32.18G )
: ! Sr s F14C2 187.4G
11 nl6i2 wb no0011 32.18G & FBTEST 18.17G
12 nl6l2 wb no0012 50.09G : "
z i #- FTOO09A 796.4G
13 nl6i2_ wb no0014 17.85G 5 GAO35B 4.187T
14 nl6i2_ wb no0015 35.76G @ Ef 264 8G
15 nl6i2 wb no0016 32.18G _. Jb 693.7G
16 n16i2_wb _no0017 50.09G L i 540G
17 nl6i2 wb no0019 17.85G i Nt 307.0G
18 nl6i2_ wb no0020 17.79G - sh 773.96
19 nl6i2_wb no0021 17.85G " T 7 49.96
20 gs037a_wb _no0037 35.70G - Ys H 44.SG
21 gs037a_wb no0039 35.70G _. GAO3TA < 550T
22 gs037a_wb no0041 35.70G £ ;
z GAO37B 4.096T
23 gs037a_wb _no0043 35.70G & GRO35 7501T
24 gs037a_wb_no0045 35.70G E :
s GR35F 975.9G
25 gs037a_wb_no0047 35.70G & R1680 4.531T
26 gs037a_wb no0049 35.70G : 3
s = e #- RAGS14C 1.398T
27 gs037a_wb_no0051 35.70G B RG14C 992 .2G
28 gs037a_wb _no0053 35.70G 5 ‘
s RG14D 2.277T
29 gs037a_wb no0055  35.70G f. RG14E 1 61T
30 gs037a_wb_no0057 10.63G - RG14H 4'219.'.
S 31 nsN37a wh naNNSK 34 [S1G :l g
u i |
Selection size: 135.8G (5 items) Selection size: no selection ¥ Show file chunks

https://github.com/ji1ve-vibi/ji1veb5ab-copy-manager

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu - May2025




et

data to correl at or

| 1vebab + nbcopy GJ frontend

=3 jiveSab Copy Manager (on ccsbeta) - 0| X
Selection Selection
Type [Marks »|  Reload | Host |0 (10.88.0.50) ~| Type |FlexBuff ¥|  Reload | Host | aribox (10.88.0.24) ~|
Bank VSN 10.88.0.50 -> aribox (on ccsbeta)
S A SHVLIAL —Protocol— ~UDT
 TCP Rate (Mbps)
« UDT MTU 9000
........ Extra options
-t 120
“O Al M Rename recording k.*l)?_?(?P<exp>[a-zA—ZO-9]+)_(?P<st>[a-zA—ZO-91+)_(?P<scan>[a-zA-ZO-9]+).* testl {st} {scan}
Clear seld
Help I Apply
m5copy -udt -m 9000 -r 800000000 -t 120 mk5://10.88.0.50:2620/A/n1612_wb_no0001 vbs://10.88.0.24:2620:192.42.120.34/testl_wb no0001
m5copy -udt -m 9000 -r 800000000 -t 120 mk5://10.88.0.50:2620/A/n1612_wb no0002 vbs://10.88.0.24:2620:192.42.120.34/testl wb no0002
m5copy -udt -m 9000 -r 800000000 -t 120 mk5://10.88.0.50:2620/A/n1612_wb_no0003 vbs://10.88.0.24:2620:192.42.120.34/testl_wb _no0003
m5copy -udt -m 9000 -r 800000000 -t 120 mk5://10.88.0.50:2620/A/n1612_wb no0004 vbs://10.88.0.24:2620:192.42.120.34/testl_wb no0004
m5copy -udt -m 9000 -r 800000000 -t 120 mk5://10.88.0.50:2620/A/n1612_wb_no0005 vbs://10.88.0.24:2620:192.42.120.34/testl_wb no0005
Executing command 1 of 5 101.40 Mbyte/s
A 12%
e e Ry b bin L (L b #- RAGS14C 1.398T
oA GEOUS WD mobiat:  2a.fdia #- RG14C 992.2G
29 it sy B #- RG14D 2.277T
Xz e L S o e - RG14E 1.621T
30 gs037a_wb no0057  10.63G o e
31 nsN37a wh naNNSRA 34 516 LJ 5 GlaH 4.2197
‘| _'J
Selection size: 135.8G (5 items) Selection size: no selection Iv Show file chunks

https://github.com/jive-vibi/jivebab-copy-manager

verkouter@jive.eu



Get data to correl at or

| 1vebab + nbcopy GJ frontend

VEOSaD LOopYy wVianager Jil CLU JLaj -t L] /{.

.......

(10.88.0.50) LI Type |FlexBuff = Reload ‘ Host I‘i ribox (10.88.0.24) LI

R

scan

Recording — Disk usage

Selection size: no selection

Type |FlexBuff |v

Total: 82.38T Used: 60.47T Free: 17.73T

Experimems Station Scan Size

187.4G
M a S 18.17G
796.4G

Selection size: no selection [ Show file chunks

https://github.com/jive-vibi/jivebab-copy-manager

verkouter@jive.eu



et data to correl ator

] 1vebab + nbcopy GU

front end

r | Experiments |

FlexBuff manager (on ccs)

— Selection

Reload | Host [aribox (10.88.0.22) ~

Type [FlexBuff ~|  Reload

Used: 168.4T

Host [ marké-1 (10.88.0.81)

Buff i

age

10.9T

nent Station ‘Scan Size
298 46.00G
51 1.338T
54 1.977T
55 999.2G
60 1.109T
33 209.3G
142 1.431T
143A 2.105T
149E 630.0G
49F 317.3G
9LE 4.992T
9LF 3.296T
448 2.737T
L3 206.1G
Cl 651.3G
K1l 1.981T
L1 1.164T
P1 262.1G
C3 404.6G
K3 957.3G
L3 1.163T
M3 815.0G
SX2 329.1G
NAA 270 I

ize: no selection

—Disk usage
Free: 42.49T Total: 853.0G Used: 2.114G Free:
= | Experiment Station | Scan | Size
- E- GA043 9.51T
5 GAO43A 21.63T
Scan check

Copyto... 4
Clear selection Esc [19G

Rename .4G

No0047  43.19G

No0048 172.8G

No0053 43.19G

No0054 43.19G

No0055 69.58G
No0056  70.54G

No0057 70.54G

No0058 64.78G

No0059 69.58G

| No0060 70.54G
i No0077 115.2G
. P e No0078 43.19G
: No0079 43.19G
LI No0080 69.58G
- A : : Aannond INncAC

I~ Marké format |~ Show file chunks Selection size: 7.328T (99 items)

v Marké format [§ Show fi

https://github.com/ji1ve-vibi/ji1veb5ab-copy-manager
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Get data to correl at or

] 1vebab + nbcopy e-shi ppl ng

-
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Get data to correl at or

The advant age of fl exbuff-to-flexbuff e-shipping

St ati on Correl at or

/mnt/disk0/EXP STATION SCAN/

0000000
0000007

/mnt/disk1/EXP STATION_ SCAN/ \ /mnt/diskO/EXP_STATION_SCAN/

0000002
0000004

B

Wy
a

O

A"  /mnt/diskl/EXP_STATION_SCAN/

— .~

/mnt/disk2/EXP_STATION_SCAN//{J

0000001
0000006

/mnt/disk3/7EXP_STATION_SCAN/

0000003
0000005

verkouter@jive.eu



Get data to correl at or

The advant age of fl exbuff-to-flexbuff e-shipping

St ati on Correl at or

/mnt/disk0/EXP STATION SCAN/

0000000
0000007

/mnt/disk1/EXP_STATION SCAN/ \ /mnt/diskO/EXP_STATION_SCAN/

0000002
0000004

B

Wy
a

) %

0
—
p—
K

/mnt/diSk2/EXP_STATION_SCAN//§ EQQ\/@“% -i fa%} Efw/ /mnt/diskl1/EXP _STATION SCAN/

/mnt/disk3/7EXP_STATION_SCAN/

0000003
0000005

verkouter@jive.eu



Get data to correl at or

The advant age of fl exbuff-to-flexbuff e-shipping

St ati on Correl at or

/mnt/disk0/EXP STATION SCAN/

0000000
0000007

/mnt/disk1/EXP_STATION SCAN/ \ /mnt/diskO/EXP_STATION_SCAN/

0000002
0000004

B

Wy
a

) %

0
—
p—
K

/mnt/diSk2/EXP_STATION_SCAN//§ EQQ\/@“% -i fa%} Efw/ /mnt/diskl1/EXP _STATION SCAN/

/mnt/disk3/7EXP_STATION_SCAN/

0000003
0000005

verkouter@jive.eu



Get data to correl at or

The advant age of fl exbuff-to-flexbuff e-shipping

St ati on Correl at or

/mnt/disk0/EXP STATION SCAN/
EXP_STATION_SCAN.0000000
0000007

/mnt/disk1/EXP STATION SCAN/ |

/mnt/disk0O/EXP_STATION_SCAN/
EXP_STATION_SCAN.0000000 EXP_STATION_SCAN.0000002

0000007 0000004

EXP_STATION_SCAN.0000002 R fo P
0000004

— .~

K
p—
K

/mnt/disk2/EXP_STATION_SCAN/ WM /mnt/disk1/EXP_STATION_SCAN/
9 ¥ e =\ EXP_STATION_SCAN.0000001
EXP_STATION_SCAN.0000001 = &;g? & gz~w \% 14" . )
EXP_STATION_SCAN. ° °

/mnt/disk3/7EXP_STATION SCAN/

0000003

0000005

verkouter@jive.eu




Deal 1ng with
scattered dat a
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How do | know what / how nuch 1s on those di sks?!

verkouter@jive.eu



How do | know what / how nmuch 1s on those di sks?!

VBS FS tool s

https://code.jive.eu/verkout/vbs fs

vbs Is, vbs rm, vbs Ts

verkouter@jive.eu



How do | know what / how nuch 1s on those di sks?!

vbs 1Is,

verkouter@jive.eu



How do | know what / how nuch 1s on those di sks?!

VDS Irm

verkouter@jive.eu



How do | know what / how nuch 1s on those di sks?!

vbs fs

verkouter@jive.eu



How do | know what / how nmuch 1s on those di sks?!

VBS FS tool s

https://code.jive.eu/verkout/vbs fs

vbs Is, vbs rrm

Pyt hon scripts, list/renove vbs+nk6
nodel | ed after Is(l) and rm(1)

many fam |l i1 ar options

verkouter@jive.eu



How do | know what / how nmuch 1s on those di sks?!

VBS FS tool s

https://code.jive.eu/verkout/vbs fs

vbs fs

FUSE virtual file systemdriver ‘)

https://en_.wikipedia.org/wiki/Filesystem 1In_Userspace

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu




How do | know what / how nuch 1s on those di sks?!

E>

verkouter@jive.eu



How do | know what / how nuch 1s on those di sks?!

$> vbs Is [options][pattern..]

verkouter@jive.eu



How do | know what / how nuch 1s on those di sks?!

$> vbs Is —Irth haavee*

verkouter@jive.eu



How do | know what / how nmuch 1s on those di sks?!

$> vbs Is —Irth haavee*
Found 4 recordings 1n 90 chunks, 57 .68G

drw-r--r-- Jops Flexbuf 12.75G Jun 22 10:27 haavee_ vbs no0O001
drw-r--r-- jJops Tlexbuf 9.75G Jun 22 10:27 haavee_vbs no000la
-rw-r—--r—-- Jops Flexbuf 15.64G Jun 22 10:27 haavee _m6_ no0001

-rw-r--r—-- Jops Tlexbuf 19.54G Jun 22 10:28 haavee_76_n00002

verkouter@jive.eu



How do | know what / how nmuch 1s on those di sks?!

Found 4 recordings 1n 90 chunks, 57 .68G

drw-r--r-- jops Tlexbuf 12.75G Jun 22 10:27 haavee vbs no0001
drw-r--r-- Jjops Tlexbuf 0.75G Jun 22 10:27 haavee vbs no00Ola
-rw-r--r—-- Jops Tlexbuf 15.64G Jun 22 10:27 haavee m6 no0001

-rw-r--r—-- Jops Tlexbuf 19.54G Jun 22 10:28 haavee_76_n00002

verkouter@jive.eu



How do | know what / how nuch

Found 4 recordings
drw-r--r-- jJops
drw-r--r—-- jops
-rw-r--r—-- Jops
-rw-r--r--— Jops

IN 90 chunks, 57 .68G

Flexbuf 12.75G Jun
Flexbuf O_.75G Jun
Flexbuf 15.64G Jun

Flexbuf 19.54G Jun

verkouter@jive.eu

1S on those di sks?!

22 10:27 haavee vbs no0001
22 10:27 haavee vbs no000la
22 10:27 haavee m6 no0001
22 10:28 haavee m6 no0002




How do | know what / how nuch 1s on those di sks?!

$> vbs Is .. —T .. <pattern> [<pattern> .]
\\_w'“accumulate by <pattern>s”

verkouter@jive.eu



How do | know what / how nmuch 1s on those di sks?!

$> vbs Is .. -1Th emll7e* eml1ll7f* eg088 ys*
\\_w'“accumulate by <pattern>s”
Found 3 recordings In 13426 chunks, 3.11T
drw-r--r—-- jJops Flexbuf 2.36T Aug 05 13:24 eg088 ys*
drw-r--r-- Jops Flexbuf 394.59G Jun 06 20:34 emll/e*
Tlexbuf 372.59G Jun 06 18:09 emll7f*

drw-r--r-- Jops

verkouter@jive.eu




Easy access to recordings using a virtual file system

verkout@flexbufl:$ find . -type T -name haavee\* -exec Is -l1h {} \;

verkouter@jive.eu



Easy access to recordings using a virtual

verkout@flexbufl:$ find .

-rw-r--r—-- 1
-rw-r--r-—- 1

-rW-r—--r—-
-rW-r—--r—-
-rW-r—-r—-
-rW-r—--r—-
-rW-r—-r—-
-rW-r—-r—-
—rW-r—-r—-
-rW-r—--r—-
-rW-r—--r—-

RPRRRRRRRR

-rW-r—-r—-
-rW-r—--r—-
-rW-r—--r—-
-rW-r—-r—-
-rW-r—--r—-

P RPRRERR

Jops
Jjops

jops
jops
jops
jops
jops
jops
jops
jops
jops

jops
jops
jops
jops

jops

flexbuf
flexbuf

Tlex
Tlex
Tlex
Tlex
Tlex
Tlex
Tlex
Tlex
Tlex

Tlex
Tlex
Tlex
Tlex

Tflex

out
out
out
out
out
out
out
out

ouf

out
out
out
out

ouft

-type T -name haavee\* -exec Is -1h {} \;

3.36
217G

256M
256M
256M
256M
256M
256M
256M
256M
256M

256M
256M
256M
256M

256M

Jun 22 12:
12:

Jun

Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun
Jun

Jun
Jun
Jun
Jun

Jun

22

22
22
22
22
22
22
22
22
22

22
22
22
22

22

12:
12:
12:
12:
12:
12:
12:
12:
12:

12:
12:
12:
12:

12:

28
27

26 .
26 .
26 .
26 .
27 .
26 .
27 .
27 .
27 .

27 .
27 .
27 .
27 .

27 .

SNON SN N N NSNS NENNN

./haavee_m6 no0002
./haavee_m6 no0001

naavee vbs no0001/
naavee vbs no0001/
naavee vbs no0001/
naavee vbs no0001/
naavee vbs no0001/
naavee Vvbs no0001/
naavee vbs no0001/
naavee vbs no0001/

naavee vbs no0001/

naavee VvV
naavee Vv
naavee Vv
naavee Vv
naavee Vv
naavee Vv
naavee_V
naavee Vv

naavee Vv

0S nNo0001.
0S nNo0001.
0S no0001.
0S no0001.
0S no0001.
0S no0001.
0S no0001.
0S no0001.
0S no0001.

f1le system

00000007
00000019
00000013
00000025
00000031
00000001
00000049
00000043
00000037

naavee vbs no000la/
naavee vbs no000la/
naavee vbs no000la/
naavee Vvbs no000la/

naavee vbs no000la/
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naavee VvV
naavee VvV
naavee Vv
naavee Vv

naavee Vv

0s no0001a.00000037
0s no0001a.00000001
0s no0001a.00000031
0s no0001a.00000025

0s no0001a.00000019



Easy access to recordings using a virtual file system

$> vbs fs Joptions] /path/to/mountpoint
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Easy access to recordings using a virtual file system

/mnt/disk/1/0/data/EXP_STATION_SCAN.vdif /mnt/disk0/EXP_STATION_SCAN/
ron o [ mAA L 7 A

/mnt/disk1/EXP_STATION_SCAN/

0[0]0]0]0]0)~ 0000004

/mnt/disk2/EXP_STATION_SCAN/

/mnt/disk3/EXP STATION SCAN/

0000003 0000005

/mnt/disk/2/0/data/EXP STATION SCAN.vdif

HDR 2

/mnt/disk/3/0/data/EXP_STATION_ SCAN.vdif

HDR 1

/mnt/disk/4/7/data/EXP_STATION _SCAN.vdif

HDR 3

/path/to/mountpoint/EXP_STATION SCAN.vdif

DATAT] [DATAT] [PATATY] IDATATI] [DATATI] PATA] BATAL .

/path/to/mountpoint/EXP_STATION SCAN

0000000 0000001 0[0]0]0]0]0)~ 0000003 s
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access to recordings using a virtual file system

$> vbs fs Joptions] /path/to/mountpoint

A multi-threaded FUSE virtual file system in C++

* Reconstructs scattered recordings as single files, transparently for:
- cplane/dplane MIT Haystack Mark6 format
 J1vebab FlexBuff/vbs format

» User, group, permissions, modification time reflect actual status of on-disk files

* |/O scheduling done in vbs_ fs

e configurable read-ahead
* serving multiple files and/or multiple users guaranteed optimal if reading from the same mountpoint

« VbS Ts can be run multiple times but may degrade I/O performance depending on usage pattern

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu




Easy access to recordings using a virtual file system

$> mkdir /path/to/mountpoint

$> vbs fs Joptions] /path/to/mountpoint

$> Is -alh /path/to/mountpoint

-rw-r--r-- 0 jops flexbuf 16G Jun 22 12:27 /tmp/foo/haavee m6 no0001
-rw-r—--r-- 0 jops flexbuf 20G Jun 22 12:28 /tmp/foo/haavee m6 no0002
-rw-r--r—-- 0 jops flexbuf 13G Jun 22 12:27 /tmp/foo/haavee vbs no0001
-rw-r--r-- 0 jops flexbuf 9.8GC Jun 22 12:27 /tmp/foo/haavee vbs no000la

VLBI Data acquisition, formats, transfer and tools verkouter@iive.eu




Easy access to recordings using a virtual file system

-rw-r--r—- 0 jops flexbuf 16G Jun 22 12:27 /tmp/foo/haavee m6 no0001
-rw-r--r—- 0 jops flexbuf 20G Jun 22 12:28 /tmp/foo/haavee m6 no0002
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Easy access to recordings using a virtual file system

E>
Joptions]

-6

- R <PATH>

-1 <PATTERN>
- n <NUM>

loptions]

Scan Marke mountpoints for shrapnel (default FlexBuff mountpoints)
Add <PATH> to list of directories to scan for shrapnel

Only index/scan recordings matching <PATTERN> (default anything recognizeable as recording)
Enable read-ahead of <NUM> blocks to speed up data access (default no read-ahead)
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Get data to correl at or

e-transfer daenon/cli ent




Get data to correl at or

e-transfer daenon/cli ent

disk2net = connect :

net2vbs = open : .. ;

udt data channel port 2631, mtu 9000 '

$> jivebab -p 2621 —m 3 -6 $> jivebab -m 3
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Get data to correl at or

e-transfer daenon/cli ent

$> jivebab -p 2621 —m 3 -6




Get data to correl at or

e-transfer daenon/cli ent

The e-transftfer tools

https://github.com/jive-vibi/etransfter

etd, etc

(A “e-transfer daenon”
“e-transfer client”




Get data to correl at or

e-transfer daenon/cli ent

The e-transfer tools support
+ tcp, udt

| Pv4 + | Pv6
+ proper daenon

multiple clients over one port sinultaneously
server communi cates data channel to client

 also renpte-to-renote transfers

- file to file only




Get data to correl at or

e-transfer daenon/cli ent

GA ‘ ~_worT simltaneously
- __adta channel to client
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Get data to correl at or

e-transfer daenon/cli ent

$> ../etd [options] --command tcp:// --data udt://




Get data to correl at or

e-transfer daenon/cli ent

$> ./etd [options] --command tcp://

-—command <protocol>://]<host>]] :<port>}

<pr ot ocol > tcp, tcpb, udt, udie (default no default)
<host > IPv4 or IPv6 address or hostname (default all interfaces i.e. IPv4 0.0.0.0)

<port> Port number to listen on for incoming command connections (default 4004)
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Get data to correl at or

e-transfer daenon/cli ent

$> ../etd [options] --data udt://

-—-data <protocol>://][<host>]]| :-<port>]

<pr ot ocol > tcp, tcpb, udt, udie (default no default)
<host > IPv4 or IPv6 address or hostname (default all interfaces i.e. IPv4 0.0.0.0)

<port > Port number to listen on for incoming data connections (default 8008)
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Get data to correl at or

e-transfer daenon/cli ent

$> ../etd [options] --command tcp://
-—-data tcp://10.88.0.33:8009
-—-data udt://192.42.120.39:8008
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Get data to correl at or

e-transfer daenon/cli ent

$> ../etd [options] --command tcp://
-—-data tcp://10.88.0.33:8009

<::::: __data udt://192.42.120.39:8008
e-transfer client wll:

 try to connect to data channels 1 n this order
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Get data to correl at or

e-transfer daenon/cli ent

$> ../etd [options] --command tcp://
-—-data tcp://10.88.0.33:8009

<::::: __data udt://192.42.120.39:8008
e-transfer client wll:

 try to connect to data channels 1 n this order
 Internal client uses fast tcp
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Get data to correl at or

e-transfer daenon/cli ent

$> ../Jetd [optlons] ——Command tcp://

<::::: __data udt-//192.42.120.39:8008
e-transfer client wmll:
 try to connect to data channels 1 n this order

 Internal client uses fast tcp
- external client uses fast udt
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Get data to correl at or

e-transfer daenon/cli ent

$> ../etc [options] SRC DST




Get data to correl at or

e-transfer daenon/cli ent

$> ../etc SRC

/path/to/file*.*




Get data to correl at or

e-transfer daenon/cli ent

$> ../etc SRC

/path/to/file*.*

flexbuf4._.jrve.nl:/path/to/file*_.*
Tlexbuf4d._jive._nl#4005:/path/to/file*_.*
tcp6:flexbufe. jrve.nl:/path/to/file*.*
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Get data to correl at or

e-transfer daenon/cli ent

$> ../etc SRC

/path/to/file*.*
flexbufd._jive.nl_Lpath/to/frle™_*
Tlexbuf4d. jive. (#4005 Jpath/to/fTile*.*

| exbuf6 . jIve T -/path/to/File*_*




Get data to correl at or

e-transfer daenon/cli ent

$> ../Jetc DST

/path/to/{dir/|Tile}
130.141.242_.16:/path/to/{dir/|file}
udt:-fb7.j1ve.nl#42267:/path/to/{dir/|Tile}
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Get data to correl at or

e-transfer daenon/cli ent

$> vbs fs [options] /mnt/data




Get data to correl at or

e-transfer daenon/cli ent

$> vbs fs [options] /mnt/data
$> ../etc [options] /mnt/data/* fb7.jive.nl:/data/
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Get data to correl at or

e-transfer daenon/cli ent

$> ../etc [Joptions]

loptions]

-h, --help short (long) explanation of the command line

- m <nunber > Message level - higher number = more output (default 0)

-V Enable verbose output on each file transferred

--resune, How to handle file(s) that already exist on the other side (default New i.e. file may not exist!)
--overwite,

- - ski pexi sti ng
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Thanks
I or
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(Autonmatically) collect franes
| N
nul t1 ple recordi hgs?

Extra Good Stuff ™




—_—

digital backend(s) S VLBl data recorder(Ss)

—_—




—_—

data stream #0

end( s)

data stream #1

—_—

data stream #2
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VDI F Frane VDI F Frane VDI F Frane
e —————————

data stream #0

—_——

data stream #1

end( s)

data stream #2

verkouter@jive.eu



EXP_STA SCAN(vbs/mk6)
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net port = 10 portlif=suffixl]:

o iportZl=sufftix2];

L1p
L1p
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net port | =suffixl]
| =suffix2];

on - <sCan> ;

record
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ds<suffixl> _ds<suffix2>
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Thr ead #O0 Thr ead #1 Thr ead #O0

—_—

data stream #0

end(s) TewmEmmmmmm, /| B]

data stream #1

—_—

data stream #2
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ds<suffixl> _ds<suffix2>
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he datastreanr conmand

See this coomt log for brief usage/hel p/expl anati on:
https://github.con’jive-vlbi/jive5ab/commt/74c3f 1b35bd258f 344def 8a50cae805381420549
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The standard 32-byte VDIF Data Frame Header 1s shown 1n Figure 3.

Word 0

Word 1

Word 2

Word 3

Word 4

Word 5

Word 6

Word 7

Bit 31 (MSB) Bit 0 (LSB)
Byte 3 Byte 2 Byte 1 Byte 0
L | L Seconds from reference epochsy
ass‘i;‘;'edz Ref Epochg Data Frame # within second,,
V; loga(#chns)s Data Frame length (units of 8 bytes),,
C, bits/sample-15 Thread 1D Station ID¢
EDVyq Extended User Data,,

Extended User Datas,
Extended User Datas,
Extended User Datas,

Figure 3: VDIF Data Frame Header format; subscripts are field lengths in bits;
byte #s indicate relative byte address within 32-bit word (little endian format)

From VLBI

VLBI Data acquisition, formats, transfer and tools

verkouter@jive.eu

Data | nt erchange Format (2009) - https://vibi.org/vibi-standards/vdif/
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$> jiveb5ab -m 3
s = socket(AF _INET, PF_DGRAM);
bind(s, 192.168.178.800, 2630);

VDI F {threadl d=0, stationld="W"}
sent by 192.168.178. 1: 5000

while( true ) {
’ 1Ipv4 _addr fromAddr;
data stream #0 read from(socket, buf, &fFromAddr);
/* .. */
vdifth = (struct vdif_header*)buf;

if( vdifh.threadld == 0 ) {
/* ... */

¥
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$> jivebab -m 3

t hreadl d=0, stationld="W" t hreadl d=1, stationld="W"

4

vdifth = (struct vdif _header*)buf;
1T vdifh_threadld == 0 ) {

...
! 4
! 4
*
4,
,
o,
o,
N
b,
by '
... “‘ *x *x
... “‘ - - -
...... -““I
""tsasassmnnmnmmmmunnn®®

¥
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$> jivebab -m 3
sent by 192.168.178. 1: 5000 sent by 192.168.178. 2: 5000

. iIpv4_addr fromAddr;
*, read_from(socket, buf, &fromAddr);
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datastream = add : <suffix> - <match specification> J: <more matches> ];
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datastream = add <match specification>

Mat ch on any/all of:
- source | Pv4

e Source port

VDI F threadl d
VDI F stationld

See this coomt log for brief usage/hel p/expl anati on:
https://github.con’jive-vlbi/jive5ab/commt/74c3f 1b35bd258f 344def 8a50cae805381420549
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datastream = add <sufFfiIx>

See this coomt log for brief usage/hel p/expl anati on:
https://github.con’jive-vlbi/jive5ab/commt/74c3f 1b35bd258f 344def 8a50cae805381420549




ds<suffixl> _ds<suffix2>
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00:
00:

00:
00:

00:
00:

53:
53:

53:
53:

53:
53:

TianMa (SHAO) j 1ve5ab Marké configuration by Bo XIA and Yongbin JIANG

20:mk5=record? nthread
20/mk5/1'record? : 4

31; mkb5=net protocol?

31/mk5/net protocol? 0 :

39; mkb5=net_ port?
39/mk5/1net_port? 0 :

TOW / Recorders, Media Handling, e-transfers

32 ;

2630 :© 2631 :

verkouter@jive.eu

udpsnor: 768000000 :

20632 :

2634

128000000 :

16 ;
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00:
00:

00:
00:

00:
00:

53:
53:

53:
53:

53:
53:

20:mkb=record? nthread
20/mk5/11'record? :- 4 :

31; mkb5=net protocol?

31/mk5/net protocol? 0 :

29, mkb5=net port?
29/ mkb/ Tnet_port? 0 -

32 ;

2630 :

2631 :

udpsnor: 768000000 :

20632 :

2634 ;

128000000 :

16 ;




00:
00:

00:
00:

00:
00:

53:
53:

53:
53:

53:
53:

20:mkb=record? nthread
20/mk5/1'record? :- 4 :

31; mk5=net_ protocol?

31/mk5/net protocol? 0 :

39; mkb=net port?
39/mk5/net_port? 0 :

32 ;

20630 :

20631 :

udpsnor: 768000000 :

20632 :

20634 ;

128000000 :

16 ;




nk5=scan check?
nk5/ scan check?

VDI F : 128




nk5=scan check?
nk5/ scan check?
VDI F : 128

256Mops




nk5=scan check?
nk5/ scan check?
VDI F : 128

256Mops

1060224




128 x 256 Mops = 32 @Qps
on a standard Mar K6
Wt h
32 x 10 TB HDD (or | arger)
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