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Reporl on psr_system test.c program

| OVERVIEW :

This program is for checlking the BINARY OUTPUT f{iles from IA
{Incoharent Array) & PA (Phased Array or Coherent Array) modes of Lhe pulsar
receiver uging test data generated in the correlator or GAC (GMRT Array
Combiner) systam. The test data generated in the correlator system goes (o
pulaar receiver system through GAC system, The test data congists of patterns
like sine/pulsc , patl , random & gucl. These pattens repeats with every time
aamplos of 256 spectral channels, The test data with patterns like sina/pulse |
patl & random are generated in Lthe correlator system and test data with gacl
patten in the GAC system. These hinary files can he sequired from the TA & PA
pulsar receivers using “ deveat © program, The syntax of this “devecat” command
is ;

“lime deveat [Number of blogks} {das port} = {file name with path |"
"The binary output file has 4096 { 8 kbytes ) words , in each block,

The linary files conszists of 18 bit words , with 4 sequence of 256
such words repeating on time samples. The beginning/end of each sample is
specified by a marker word. Data and marker wurds are written by a set of DSP
node cards. Marker word appears at 1he end of sach tirne sample. Last [XSP node
card writes data first folluwed by first , second , third , till last but one DSP node
cards. The GPS signal , which i3 required for putting time stamps in the
astronomical data has been coupled in these words. Presently GPE is coupled on
MSP for 1A and on LSH for PA systems. This GPS in the data can be enabled er
disabled using SPDT switch provided in the pulsar receiver rack.

Idecal reguirements of the dalain the binary file to pass through this
program with no errors , are as [ollows ;

L. The data should be synchronized with init , meana data should always atart
with channel 0 .

2. Ideally Data from each block should be identical , except marker. DBlock
length in this program is , the total number of words written by ncdes
involved {one or two for TIA & 4 for PA) in a particular dala acquisition
including marker words written by all D3! nodes.

3. If marker comes in the 256 * n ( n can be integer 1,2,54 ... } word , then
marler can appear more than onte in a block, This happena in tetal [ (dual)
polarization of 1A and dalu from PA.

4. If marker vomes in other than 256 or it's multiple words , then marker can
be in any olher word , but it must be enly once in a block. Data from 1A
system with either v or 1 (single) polarization has marker in second word.

5. Number of spectral channels should be 256,
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[Tsing a template of one block length |, this program checks the

recurded dala lile and pubs 1 reporl in Lhe “outpul.data” log [ile . From this user
can {ind Lhe [ollowing :

1. Which bhit(s) of the 16 hit word is {are) carrupted .
2. Which channeals are corrupted .

3. Which naode(s} ialare) giving corrupted words.

4. Which blocks are corrupted .

Refer Appendix A for “vode sequence and flow chart” of this program .
And refer Appendix E for descriptions of the technical words used in this report

I Main features of this program :

1.

User friendly :

This program ie made quite generalized by taking only common
and minimum command line arguments from user,

This program can create the template file from the data itsell’, by

comparing 'n" blocks , where n’ iz the user selectable number in

the “psr_system_test.hdr” file .

. GPS hit masking :

This program can mask the GPS bit in the data at 1% or 8" through
18" bit of the 16 bit word. GPS in the data ecan be disabled | for
which uger should give command line or in file argument for
<GPS hit> as 0.

. This program displays “IN PROGRESS™ und Llhen displays “xxx

biocks checked” while checking the binary [ile. x¥x depends upon
the walue get for BLK_CHECK ( PBlocks Checked } in the
“psr_syatem_test.hdr” file. This feature is helpful while checking
the binary files , having long streteh of data. Here each hlock is of
2566 words length |, irrespective of data fram which aystem and
numbecr of accumulations and polarization .

This program even works for different data from each node |
because the template consists data from all nodes . Template file of
14 syslem , singls pelarizalion will have only one node's data .
Wilth dala from all DSP node cards identical |, user can ¢heck the
hinary data file with any one node's data as template by giving the
DSP node card number for the user argument <Node #» . DSP
nnde cards , counting atarts from Zerva.
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3. Compatibility :

Thiz program writes errors found in the binary file {o
“putput.data” file with block number and byte number. Iicre hyte
number is compatible tv the value in * od -xv -Ad " of the binary file,
This leature is uselid Lo Lhe user {or debugring,

4. Easy to modify :

Thosc variables cxpected to be changed in future by the vser are
kept in the “psr_aystem_Lesl.hdr” [ile, These user

variables are read by the header_in subroutine in the program. These
variables are as tollows :

I. 8STRT_BLK : Start Block is the starting block {or making template
file | while using the program with code # O (without template made).

2. NBCS : No. ol Blucks 1o be Compared to make out the template,

3. BLE_CIIECK : To display Number of blocks checked' whils
checking the binary file.

4. MAX_DBLE_SIZE : Maximum block size of the input and templae
data.

5. MAX NODE_SIZE : Maximam number of words in a node.,

6. FPL :First Part of “input*.data” file , which is not to be prinied in
“ouiput.data” file, These are user arguments required by the program.

7. DIRI i Threctory in  which  “inpur*data”  files
“par_system testhdr” file and “psr_system_test.help” file cxists,

8. DIRZ : Directory in which “output.data”™ & “mwan.dala” [iles gets
created by this program , for wriling the results.

5. Handling vast variety of Binary files :

This program handles about 56 types of output data files, Thesse
files are the resuli of various pattens and other parameters such as |
1. Patterns : sine/pulse , patl , random from corrclator and gacl test
pattern from GAC rack.
2, Numbher ol Accurnulations : 84 , 32 , 16 & B.
3. Number ol Polarizations ; u or 1 (single) , total I (dual} , 4 stokes
{ RR, LL, RL*, LE* ) and total | (total intensity).
4. Source of data : LA and PA systems,
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Il DESCRIPTION :
A. Marker checking by this Program :

Marker in the data has been written by DSP node cards al the
end of each time sample. But marker appears in the second word of LA system ,
single polarization with any number of accumulations and any pattern data.
Marler in the data iz of 16 bits or one word. Lower 8 bits for counter and upper 8
kits for node identification. To make the program independent of the number of
nodes writing the data in JA & PA systems |, upper 8 bils have been masked. This
program can handle the marker and il's incremenlt in the lollowing way ;

4, Maker in  any one word of  ihe whole block excepl 256%n
channels, where n iz the integer 1,234 ... and has to incremeni
by ane in the naxt block or,

b, Marker in 266 * n'' word with same marker values in all 256%n
channels excapt last marker word , where it has to get ineremented by onc .

Refer Appendix B for more information on marker and refated topic .

B. GPS masking by this Program :

PS5 is required for putting time atamps in the astronomical data.
However (PS is masked and ignared hy this program. GPS can be engbled or
disahled by the user before aequiring the data from IA & PA | using SPDT
gwitches pravided in the pulsar recciver rack. For the [A mode , MSBB of the
data 1s being used as GPS bit. And in the PA mode LSB is being used as GPS hit
and additional SPDT switch facility has been given to enable GI'S in the MSE
and disable for the LSB.

<GPS bit> 3 & user argument , sither from command line or
through *input*.dsta” file. Depending upen the <GPS bit> user argument ,
apg_word_hex will get preparad in the program for masking the gpa bit in the
data wards and marker words.

Sinee the standard/template files are with gps dizabled |, program
masks gps bit for this template file before checking the data.

If data doesn'l have GPS |, Llhen command line or (hrough
“impul* dala” file user argament for <GPS hit> should he (.

If gp= bitis 1, marker gets incremented by 2 instead of 1.
eg, if marker ia Ox0001 (Oxfffc for node 0, Oxfefe for node 1, Oxfdfe for node 2 &
(xfefe for node 3 on LINUX PC and BYTE:z will be swapped on Unix PC), then it
has to inerement to (x0002 . Because of GI'S present as low , marker data
becomes 0x0003 (gps bit inverted), This has been taken care in Lhe program |
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GPS in the 2 through 8" bit of data word cannot be taken carc by
the program , because of marker (LSByte) increments in random way.

(3P5 in the 97 through 16™ bils of dala word can be Laken cure by the
program easily, Because these bits (M3Byte) of the marker word gets masked |,
since these bits used for node identification.

Sn <3PS bit> nser argument can be 0, 1 or 9 through 16.

C. DATA checking by this Program :

A block of data from binary input file after initial offset gets read by
the program and stored in the in_data array. This data gets ORed with
gps_word_hex to mask the GI*S bit. The template file created by either user or
program , also gets ORed with gps_word_hex and pels slored in the std_data
array. These two arrays gets vompared word by word. 1 any error , it will be
writlen Lo “vutpul.data” [ils in the DIRZ (~/irappafoutpul/} area in the illewing
lvrm,

Wk #; hile word # . ch #: nade 1id : hiyte # ¢ atd_dala :
in_data :

Along with this comparison , dota gets added in the mean array with
the corresponding channel. And eguare of each word gets added in the rms array
with the corresponding channel. Both mean and rms arrays are of 256 clements
gach corresponds to spectral channel. Once eof of the binary file reached |, then
all the 256 elements of both the arrays gets divided by N_ACC {Aclua]l Number
of ACCumulalions of 266 word hlucks , excluding 256 word blocks of milial offset
data). To iod rms |, elements in the rme array are square rooted and kepl in the
same array element, Then mean , rms and mean/rmas ratia of the data written Ly
Firat , Second and Third eslumns respactively in the “mean.data” file in the area
pointed by DIRZ.

Program displays the following messages , after eof of the binary file
and mean , rmes calculations ,
if no errors in the binary filas ;

No error : SUCCESSFULLY COMPARED %1d Blocks of %s Binary Input
file

otherwise it displays ;

old Mavker errors & %ld Other errors.
%ld Total error(s) in %ld Blocks of %s Binary Inpul file.

=1l
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And alzo displays ;

User parameters , errors if any , written tn “output.data” file in DIR2
dircetory.
Mean , EMS & meanfrms ratin of the data is written to “mean.data” file's
TFirst , Second & Third columns respectively in DIR2 dircctory.

V LIMITATIONS :

1. This program checks only synchronized data from pulsar receiver,
2. This program doesn't check the accuracy of gps signal.
3. Checks only offline data.

VI FUTURE SCOPE :

Next verzion of Lhis program shall be able to check ;

1. On line velidation of asynchronized test dala [rom pulsar
receiver system,

2. Accuraey of pps signal.

3. Graphical user interface by user , using Tel/Tk,
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VIl USER GUIDE -

A. ONLINE HELP :

Just by typing the exemable [1le name “psr_syslem_test”™ on
command line , user will get the help. lnitial parl of the halp is copied Irom the
help file “psr_sysiem_tesl.healp” from DIR1 arsa. In this user will gel the
informalion : code # , template/standard file name , Tnitial offset |, block length |

marker channel and GPS hit in the word.

{!omplete help information is as follows :

Usage (with template file)

per_gsystem_test <Binary Input file> <code #>

Usape (withoutb (emplais [le} ;

psr_sysbem_lesl  <Binary Inpul fde> < O (code #)= <initial offset>
length> «<marker channel> <GPS hit> «<Node #»

If code # 15 O template & “input*.data” files not required.

help information from DIRY or ~firappa/input/psr_system_test.help  file is:

Code StandardTemplate [He
Il0,

Aing, 6dace_single_IA std
#ine_3Z2aece_single [A std
sine 32aece_dual 1A .std
gine_lGacc_gingle_IA std
slne_l6Gace_dual TA std
sine_Buce_dual IA sid
pall_&4ace_single [A.gid
patl_B2acc aingle_lA atd
9 patl_d2acc dual TA.atd
1 patl l6ace_single IA.std
11 patl_16ace dunl TA.std
12  patl_B8ace dual TA.std

OF =1 OB Ot = G (D

13 random_64acc_single LAstd 256
14 random_32acc_single_lAstd 512

15  random_32ace_dual_[A std
15 random_1i6ace single_lTA.std
17  random. 16ace_dual IA . std
18 random Sace dunl TA.std

inifial  hlock
offsal
266 266
B12 hl2
512 512
1024 1024
1024 1024
2048 2048
2o8 206
Bl:2 B12
12 R12
1024 1024
1024 1024
2048 2048
2h6
512
512 al12
1024 1044
1024 1024
2048 2048

psr_aystem tesl

mark no, of pols
langih &r ch. in oulpuat,

pL

2
2566
2
312
1024

512
1024

206

Ald
1024

{u orl)
Itnorl)
1itotal I}
llueorl
Litotal I)
Litotal I
liworD
lluarl)
1(total T
llnorl)
I(total I)
1{total T}
liuorl)
l{uoerl
1iokal I)
T{uorl)
1{total I)
1(total I)




12
20
21
22
23
24
5
26
27
26
28
30
g1
32
33
34
35
26
27
38
39
40
41
42
43
44

Fur 14 system GPS is on 16" bit.
For PA gystem GPS iz on 1" bit.

gacl_fdace_single TA.sld
gacl_32ace sinple_lA.atd
pacl_H32ace_dual_TA,atd
gacl l6ace single_IA std
gacl_i6aece_dual TA.std
gacl Sace_dual TA std
gine A2ace full PA std
gine _F2ace_total PA.std
sine_16ace_full PA std
sine_ 16ace_total PA std
sinc_SBacc_total_D'A.std
patl_32acc_full_PA std
patl _3Z2acc_total _PA.std
patl_l8ace_full_PAsid
pall_18ace_total PA.std
patl_Sacc_total_PA.std

random 3Z2ace full_PA.std
random _3%ace_total_PA.std
random,_ 16ace_full_PA.std
random_16ace total PA.std
random 8ece_total PA std

gacl_2acc full I’Astd
gncl _32acc_total _PA.std
gacl_lGacc_full_I'Astd
gacl_l6Gacc_total PAstd
gacl_Bacc_tolal PA sid

256

512

H12

1024
1024
2048
4096
1024
4096
1024
2048
4096
1024
4096
1024
2048
4096
1024
40898
1024
2043
40986
1024
1056
1024
2045

256

512

H12

1024
1024
2048
40986
1024
4096
1024
2048
4096
1024
403986
1324
2048
4096
1024
4096
1024
2048
4096
1024
1056
1024
2045

256

512
1024
1024
256
1024
256
512
1024
256
1024
266
512
1024
256
1024
256
512
1G24
256
1024
2586
512

Tunrh

liz or D)

1{total I}

lfuorl)

Litotal I}

Litotal I}
4{RR,LL, RL* LR*)
Litotal I}
4(RR,LL,RL* LRR*)
1ttotal 1)

1{total 1)
4{RR,L1,RL*LR*)
litatal I}
4{RR, 1.1 EL* LE*)
1itotal D

I(total I}

4 (RR,LL,RL* LR*}
1 {total I}
HRR,LL.RL* LE¥*)
L{total I)

litotal I}
4(ER,LL,RL* LR*}
1(total 1)
4(RR,LL,RL* LR*)
1{total 1}

1(total T)

For more info. look at ~firappa‘input/ or DIR Upsr_syetem_test.helpl file,

ini_offsct and bik_len. 's are in terms of number of words .

User parameters , errors il any , written to “output.data” file in the DIR2
directory.

Mean BEMS & wmean/rma ratia of the data is written to “mean.data” file in Firgt |
Second & Third eolumns respoctively in the DIR2 directory.
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B. Some Warnings and things to be noted for using and while
modifying this program.

Warnings :

I. Currant maximum block length is 8192(8k), to increase this ,
change the MAX BLK SIZE ,which decides the array size of
in data & std data.

2, STRT_BLK should not be more than the actual dala blocks
in the Binary file. Otherwise il lakes zero's as lemplaie data (or
the word which has been ORed or ANDed with the in data 1o mask
(3P8} lor all words of a block and gives huge errors,

3, Maximum length of parvameter file , template file and output files
i2 80 eharacters including path.
eg. home/pulsarfirappafinputiinputl.data .

Note :
1. “input*.data” files & “par_system_test.help” file should be
in the directory pointed hy DIEL in the program.
2. Template files have to be kept in a directory pointed by the first
parameter in the corresponding “input*.data” file .

C. Using this program with template file :
For thig usage 15 : psr_system_test <Dinary Input file> <codc #»

{Code number can be 1 and above. The corresponding “input*.data”
(* is the code # ) file in DIR1 area will gel opened by the propram lor getting the
information such as area/path in which template file exists , initial offset , block
lenpth |, marker position {(channel number of the marker) , GPS hit in the data
and Nods humber.

Initial offset and block longth are in number of words. Each
information should be on separate line.

eg. inputd.dutafile: I part

‘heme/pulsarfirappaflemplailafsine_A32ace dual LA std
hi2

hi?d

2564

16

5
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inpull.data file IT part

slandard [la : gine_#%ace duat_TA.std
inilial oftset CB12

block length :h12

marker channel s 256

(iP5 addad at hit 116

Node number )

pattern name : gine

Accumulations 132

polarization : Dual

system 1A

Usar ig free to create any input file in DIR1 area with any eode
number , axcept the code number existed. Existed cude numbers can be
econfirmed in the “par_system_test help” file in DIR1 area. The fArsl part of the
newly ereated “input®.data® file should be added in Lhe “psr_systemn_test help”
file on appropriate line , which will gel displayed when user aske for help by
tvping the executable file.

“input*.data” file must have , complete path of the template fila
Fach variable should be on separate line for part I. Information in this part 1
ghould be eorrect. and should be in the following order ;

Iline :complete path and name of the template file.
Il line : Initial offset { number of words ).

III line : Block lenpglh { numbuer of words .

[V line : marker chunnel, (word number ).

Vline : GPS hil,

V1 line : Node number,

Fart Tl i3 aptional , which is required only for users. It will be
written to “output.data” file as it is.

Uszer has to create template file from the data file which has been
acquired with GP’S disabled. And template file has (o be kept in the
directory/area mentioned in Lhe “inpul®.data” file. The hlock lenglh of this
template file should be correci.
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D. Using this program without template file :
For this usage is :

par_syslem_test <Binary Tnpul file> < 0 (code #)>
<initial offset> <block length> <marker channel> <GPS bit> <Node # > .

a. Initial offset ;

The number of words to be skipped initially , which is the dummy
data 0x[IIY {inversion of zero). Program will skip these many words from the
starting of the file and starts checking , rest of the words in the binary file.

b. Block length :

Block length can be , the number of words wrilten by A node
including the marker written by it , irrespective of number of nodes involved in
writing the data for a particular data aequisilion . But in this “par_system_tesi”
pregram total number of words written by all nodes involved in a particular data
acquiailion including marker words | iz taken as block length. So initial offset
and bleck lenygth's are equal,

Tiference in the single polarization and multiple polarization block
length and marker oceurrence has been explained below.

1. Multiple polarization : In this modes of data acquisitions , block
length is the number of words after initial offset to a next marker
where it's value pets ineremented. Since marker gets incremented
at last marker pusilivn in a bloek , last marker value of & bluck and
it's subsequent markers of next block , excepl lust marker remains
zame,

2. Single polarization : In this mode of data acquisition marker
appears in the second ward, Since vnly one nede is writing the data
, marker comes only onee in & block, Marker geta incremented in
each successive blocks. So black lenglh is the number of worda
after initial offsel {0 a next marker minus 2 or the number of words
after a marker to the next markor.

¢. Marker channel :

This is the word number ai which marker comes in the data [rom
euch D5SP node card of JA & PA mades of pulsar receiver. A word after Lhe
marker 1z first word.

ber_system_ toet I1




. GPS bit :

This is the bit number of 2 word at which GPS is added. LSR is the

[irst bit.

ey, For L4 system GPS is coupled at MSB of the word |, s0 <GPS hit>
iz 16

This information is required to mask the particular bil. 0 for GPS
off.

e, NODE number ;

This 1z the nede number , whose data to be taken as
standurd/lemplate data for comparing the whole duta. This facility has heen
given {0 cornpare the whele date with the data from any vne node instead ol all
respective nodes |

eg. If a system has 4 nodes and user believes 2* node's data is good |, even theugh
all nodes should give the same duta . Then by providing node number 2 on the
command line or through inpul®.data file for the <NODE #> user argument .
program will take out the 2™ node’s data from the template file ereated by user
or gels created by the program. Replaces nedes 0, 1 & 3's data in the sid_data
array by 2 node's data. So whele data gets compared with the 2% node's data,

1t user argument <NODE #» i8 aqual to or preater than the number
of nodes written the data of a binary file , then template will have data from all

nodes.

¢g. It a binary file iy written hy 2 nodes, Program will create a template with
nude 0 and 1's data if user argument <NODE #> is either 2 or greater than 2.

Refer Appendix U for template file preporation by this program .
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E. OQutput files from this program & interpretation :

1, “outpul.data” file.

Any data or marker ervors in the binary file will he writien by the
program in the cutput. file “output.data™ |, in the following form ;

bik#:  blkword#: ch#: nodeid: byte#: std_data: in _datu:

blk # : It is the bloek number in which error has occurred. This
number is Irom the beginning of the file. Means even though data checking
atarta after the inilial offset |, it iz also considered while calculating the hlock
number,

blk word : It is the word number in a bleek which is corrupted. This
15 helpful to find out , the rate at which g particular word of a block is corrupted.

ch # : This is the word number of a node card which is corrupled.
This helps to find out the rate at which a partivulur channel of a node is
corrupted.

nade id @ This number represents node which hus written the
corrupted data, This helps to [ind out the frequeney at which a node card writes
the corrupted worda.

byte # : Thia is the number which is compatible to od -xv -Ad of
binary input file.

std_data ; This is the hex word taken by lhe program from the
std_data array or template file for comparing the data.

i data ; This is the hex word taken from binary inpul [ile which is
corrupted.

50 from this information user cun make out whick hit{s) znd
channel of a nede is corrupted and the rate at which. And user can make ovut
uaually which blocks are more error prone, Means starling blocks or blocks afier
few tens or hundreds of blocks ote.

Refer appendiz I for the , sample contents of the “nutput.date” file.

2. "mean.data" file,

“mean.data” file contains the mean , rms and mean/rms ratio of the
data for 26 chanmels in Lthe First , Second and Third eclumns respectively.
mean = 1N [nl+n2+ ... +nNJ|,
ms = sqrt of { VN { nl**2 + n2%#2 ... +2nN*¥2]1 1 | ratio= mean/rms.

If mean/rms ratio iz 1.000000 , il means data is corrcet for Lhat
channel of all nodes and all bloeks.
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VIl APPENDICES :

APPENDIX A :
1, Code sequence of this program :

L. User vaniablcs read from “psr_system: test.hdr® file, by Lhe header in
subroutine in the program.

2. Help for using the program.

3. Reads command line arguments.

4, Input/parameter file formed (path DIR1 & file number cambined) & opens it.

5. Outpul [ile “output.data® formed ( path DIR2 and file name combined } &
opens il

fi, Reads user arguments from “inpul*.data” file , writes them to “output.dala™
file and closes it :

7. GPS masking word in hex , gps word_hex is formed depending upon the

<GPS bit> user argument.

Checks for block length , which should be less than the MAX BLK SIZE.

Reads the contents of standard/template file in std_data array , also writes it

Lo “culpul.dala” file und closes standard/template fila.

10. Prepares the slandard/lemplate data in std_data array by enmparing NBCS
number of blocks from STRT_BLK { NBCS & STRT_BLK arc user variables
read from the “psr_aystem_test.hdr” i1le } | if this program is using in withoul
template fila mnde. Each word of the Lemplute file gets ORed with the
gps_word_hex te masks the GPS hit | betore wriling it to the std_data array,
This template will be written ta “output.data® file for user,

11. Modifies the std_data array , if user argument for <NODE #> points to any
une node instead of all nodes.

12. Reads the duta from binary file in blocks , masks the GPS bit in each word
chacks all words by comparing with the corresponding template file word and
writes to “output.dala™ file il any error. This loop continues till eof of the
binary file and this loop calls the marker function marker_check to check
marker word . If any marker errors , prugram writes them also to the
“output.data” file.

13.This program displays “ IN PROGRESS ” and xxx blocks checked while doing
the above work.

14. mean and rms values of the data also calenlated hy this program and writes
them Lo “mean.data” file along with mean/rms ratio in enlumna,

15. Aller completing the comparison and mean , rms ealenlation work , program
digplays eilher

© @

No error : SUCCESSFULLY COMPARED %ld Blocks of %s Binary Input
file
or ;

Tolld Marker errors & %%ld Other errors.
%ld Total error(s) in %ld Blacks of %s Binary Input file,
per_gysiem_font 14
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APPENDIX B :
1. Details of other parameters :

Parameters written below are in the following order ;
initial offael , Marker posiliyn , marker initial value for node 0, marker initial
value for node 1, marker inilial value [ur nede 2 |, marker initial value for nede 3
, marker reset value for node O, marker resel value {fur node 1, marker reset
value for node 2, marker reset value for node 8 |, block lenplh and marker
channel/pogition.

Sys, Acns Pols, DParameters

1A 64 Sinple 256, 256,257 ,0,0,0,256,0,0,0,256,2
34 Single :012,512,257,0,0,0,256,0,0,0,512,2
Dual  :512,956,1,958,0,0,0,256,0,0,512, 256
16 Single 1024 , 1024 ,2067,0,0,0,256,0,0,0,1024, 2
Dual 1024 ,512,1,258,0,0,0,206,0,0, 1024, 512
B Dual :2048,1024,1,268,0,0,0,256, 0,0, 2048, 1024

PA 32 T.Intty :1024,256, 1 257,513,770, 0 ,256,512,766,1024,256
Full pol. : 4096 1024 , 1 257 518,770, 0,256 ,512,768,4098,1024

16  T.Int'ty :1024,256,1,267,514,770, 0 256,512,768,1024,256
Full pol. : 4096 ,1024 , 1 257 ,613 770, 0,256 512,768,4006.1024

8 T.Intty :2048512 1 267,513,770, 0 956,612, 768,2048,512

Presenily node 1 writes for both lower and upper polarizations in
gingle pol. acguisitions of IA. 8o marker duts has same node id. But this doesn’l
need any modifications in the program even aller chunging the node 0 for lower
polarization and node 1 for upper polarization , because upper 8 bits gets masked
before checking the marker . Since only corresponding node will give the marker
instead of node 1 for hoth polarizations , initial and reaet values of marker will
change as ;

agz. lor single pol. 32 aecumulations of IA system .

Lower polarization 512 ,512,1,0,0,0,0,0,0.0,5
Upper polarization 512, 51% ,0, 257 ,0 ,0,0, 2586, ¢,

psr system _test I8




2, Idata rate in the correlator and pulsar receiver systems,

1. Sampling rate : 32 Mhaz,
2. Dly-Dpec write gection : 52 Mhz.
3. Dly-Dpe read section 1 92,25 Mhe.
4. FFT 132,25 Mhe.
o. FFT init. : 16 1z sec.

{ 1/32.25 MHz =31.0078 nsec. * 516 = 16 u sec, Where , 512
clock cycles for 512 point FFT and 4 over head eyeles for FRT
operalion in the ASIC } '

6. for 84 accunulations of 1A : 18 usec. * 64 = 1024 u sen,

7. for 32 acoumulations of TA c16 usee, * 32 = 512 u sce.

B. for 16 accumulations of IA +16 u aec. ¥ 16 = 258 u sec.

9. for B accumulations of 1A ;16 uaee. ¥ 8=128 u sec.

10. for 32 acenmulations of PA ' 18 wsee. ¥ 52 % 2 = 1024 1 see.
11. for 16 accumulations of PA 116 ugec. ¥ 168 * 2= 512 u sce.

In PA caleulations, number of integrations is multiplied by 2, since
vollage mullipliers in iIFFT subsystem does the integration.
Data comes from the Correlator in synchronization with the F¥ init,

IA : For 32 accumulations , data gets accumnulaled v 32 FFt cycles
and Lhen each node writes it's marker value in the last channel. Time tuken for
this is 512 n seconds. In 64 accumulations one node can write. In 16
accumulations , data gets accumulated to 16 FFt cyeles and wrillen put then
apain data gets accumulated for another 16 FFt cycles and written out along
with marker. So block length gets doubled. Here point to be noted is writing of
marker by DSP nods cards is {ixed |, ie 512 u scconds. S¢ for 8 accumulations,
black length hecomes 4 times ol the 32 avcumulations .

Initial zern es will be of one block length, This block length depends
upen the number of node cards writing the data . In 2 node 1A system , each
node card writes , 256 words for 32 accumulations , 512 words for 18
aceumulations , 1024 words for 8 accumulations and so on.

PA : Since voltage multipliers in iFFT subsystem{which iz vsed for
computing the stokes) does 2 integrations on the data belore il reaches the DSP
system . Actual integrations is double of the integration done by Lthe DSP bin. S0
16 infegrations works like 32 integrations in PA.

In full polar mode , each node card writes 4 stokes information and puts marker.
So blk _len becomes 4 times of the (otul intensity mode of the same number of

acenmulations . Tn total intensily mede only one stoke information has been
written by each nade cards.

psr_svaltem_fest 19




APPENDIX C -
1. Template file preparation by this program when NBCS is 1.

For muking oul the standard/Templata file ,program poes to First
word of a block. The first block is decided by STRT_BLK { Start Block ) user
variable {rom Lhe “psr_system_test.hdr” file. For this black counting starts after
the initial offsel. Il NECS { Number of Blocks to be Comparad to make out the
template data {ile) is sel 1o 1 by the user in the “psr_system_test.hdr” file |, then
STRT_BLK will be taken as templale datz in the std_data array. The size of Lthis
std_data array and in_data array is decided by MAX_BLEK SIZE {Maximum
Block Size ). Presently MAX BLE_SIZE ix 8192 in the “psr_system_test hdr”
lile. This MAX_BLK_SIZE must be greater than the block length of the binary
file. Otherwise program will report many errors. '

2. Template file preparation by this program when NBCS is
greater than 1.

II' NBCS is more than 1, then first word of all NBCS biocks will be
taken in a array and they will get compared with each other, The word , which
repeats more times , means any uvne word which has more similar words than the
dissimilar words if any , will be laken as the standard/Template word for lirst
word and will get stored in the std_dalal0]. Otherwise program will give the
warning “ean’t make out the standard dala for channel xx , try hy either
changing the STRT_BLK or NBOS or “narker position’ and displays all words
and program gets terminated. If dissimilar data is marker (all hex words are
une less than the previous hex word or each word is incrementing by one if you
inverl all words) |, then it means , user has given wrong marker position in the
command line or through the “input*.data” file. Otherwise changing the
STRT_BLK or NRCS may help to make out the standard/Template file.

If first word got the template dala , then program takes the second
words of all NBCS blocks in a array and they will pet compared with each
olher, The word which repeats more times will get stored in {he std_data[1]. This
process will get continued till last word of bloek, For marker word | program puts
11T as the word in the corresponding clement of std_data array , because marker
checking is dune wilh the known logic. If program suecessfully gets the std_data
for all words of a block , then it starts comparison work.

pur_system_test 20




APPENDIX D :

hlle # - 4
std dats
blk #: 2
std_data
blle # : 2
sld_data
hlk # : 2
atd_data
bl # : B
std data
blk # : 3
mark_data : 41
hlk #: 3

sld_data : feaf
blk # : 3

gtd_dala ; Y
blk # : 8

std. data : leaf
blk # - 34

gtd_data . {10

s fibf

: ffaf

: fIAf

: {151

: [Of

Contents of the “output.data” file.

klk word ; 1020
in_data : Lebf
bik word : 1021
in_data ; fe3l
blk word : 1022
in_data : fd7f
bk word ; 1023
in_data : feaf
blk word @
in_data ; fedl
blk weard : 1
in_data ; 40
blk word *© 2
in_data : ffff
bk word @ 3
in_tlata : fabf
bl word + 4
in_dala ; fedf
blk word ; 5
in_data : [d7F

ch #:

ch # :

ch # ;

ch #

ch #:

ch # :

ch #

ch # :

ch #

ch # :

1020

1021

1022

1023

{

1

node id :

node d ;

nede id ;

node

node

note

node

node

node

node

par aystem_tesi

id

id :

id :

id -

id ;

id :

id :

byte # ;
byte # ;
byte #
byte # :
byte #
byte # :
byte # .
byte # ;
bvle # -

byte # :

21

4088

4090

41092

4194

: 405

4098

4100

4102

414

4106



APPENDIX E:

Initial uffset : The number of words Lo be skipped initially. This is
the dummy data which is 0x{1IT { inversion of zero ).

Block length : Block length is the number of words wrillen by node
cards involved in a particular data acquisilion once each including
marler words written by noda cards.

Marker channel : This is the word number which is marker word,

GPS bit : Thid is the n th bit at which 3PS is added in the data,

NODE niutmber : This is the node number whose data to be taken as
standard/templste data for comparing the whole data.

bik # : This number represents the block number in a binary file,
bik word : It is the word numher in a block
ch # ! This is the word number of a node card.

node id ; This is the DSP node card number. Node number starts
[rom zero,

n_waords : Number of words checked by this program.
byte # : {{n_words*2)-2).

std_datu : Thig is the referance hex word from the template file for
comparing the corresponding word of a block from the binary file.

in_data : This is the hex word taken from the binary file.

Marker position : Marker word number from the heginning of a
black.

Marker initial value : Fach node's first marker valuc in the
synchronized binary data file ia respective node card's initial value.

Murker reset value ; It is the number al which each node's marker
value pets rests to starting value.

psr_svstem_test 24
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