PETLINK™ Walkthrough: mCT 32-Bit Bin-Address Packets 10-Oct-2012 wij Rev 1.

The purpose of this document is to provide an introductory walkthrough of one aspect of the
PETLINK™ Guideline. Here we present examples of various and representative bit fields as they
might be used — fields which are currently active in support of the Siemens mCT 32-bit bin-
address packet format. The goal is to help the first-time user gain a better, general understanding
of the packet format in use.

A companion example 32-bit list-mode file is provided: ea_32ba_walkthrough.132
Two companion example C-code files are provided:
ml_ea_32ba_walkthrough_1.c [Generates the example  *.I132 file.]
Imsw32ba_verbose_1.c [Reports contents of *.132 f  ile verbosely.]
See also the PETLINK Guideline file.

Overview of list-mode file content:

The list-mode file generated shows examples of various packets with fields being
incremented or decremented. Three types of tag packets are used — i.e. elapsed time, horizontal
bed position, and lost event tally. [The elapsed time and lost event tally packets are incrementing
except for the last maximum value packet examples. The horiz. bed position packets are
decrementing except for the last, most-negative value packet.] Two types of event packet fields
are shown. The 30-bit BA field is incremented up from zero for a few packets and then
incremented up to the maximum value for a few packets. The single-bit Prompt field is shown first
with Prompt = 0 (Delayed) examples followed by Prompt = 1 (Prompt) examples as the BA field
increments.

Appendix 1: Here is the content of the list-mode ge  nerating C-code file,
ml_ea_32ba_walkthrough_1.c:

//file: m _ea_32ba_wal kt hrough_1. c

// meke list-nmode file - software |ist npbde generator
/1 Eagle 32-bit bin-address packet field wal kthrough
/1 9-Cct-2012 wfj

#i ncl ude <stdio. h>

#i ncl ude <ctype. h>

#i ncl ude <mat h. h>

#i ncl ude <stdlib. h>
#i ncl ude <i ostream h>

FI LE *streant;

main (int argc, char **argv)
{
static int i,j;
static int el, e2;
static int bl, b2;

static int letl, let2;
static unsigned __int64 i1;

static char *out_file;

static int gb;

static int pronpt; // 0to1l

static unsigned int ewl;

static unsigned int ns = 0; /1 mlliseconds

static int hbp = 0; /1 horizontal bed position

static unsigned int lost = 0; // lost event tally quantity
static unsigned int ba;



/1 get a filenane fromthe conmand I|ine

if (argc < 2)
printf ("usage: % out_file_name\n",argv[O0]);
exit(1);

}

el se out _file = argv[1];

streant = fopen (out_file, "wh");

if ( streant == NULL) {
printf ("No file opened %\n",out _file);
exit (1);
}

/1 Load Qutput File

/1 Incrementing El apased Time Tag Packet
el = 0x80000000 | (ns++ & OxAfffffff);
j =fwite (&1, sizeof(gb), 1, streant);

/| Decrenenting Horizontal Bed Position Tag Packet
bl = 0xc4000000 | (hbp-- & Oxfffff);
j =fwite (&1, sizeof(gb), 1, streant);

/1 Increnenting Lost Event Tally Tag Packet - Type 7 (@M & NonFunctional as a Loss
Tally

letl = 0xbc000000 | (lost++ & Oxfffff);

j =fwite (&etl, sizeof(gb), 1, streant);

/| Packets to Increment Up from Zero a Portion of the ba Field with Pronpt bit cleared
(Del ayed)
ba = 0; pronpt = O;
for (ba=0; ba <= 15; ba++)
ewl = 0x00000000 | ((prompt & 1) << 30) | (ba & Ox3fffffff);
j =fwite (&wl, sizeof(qgb), 1, streant);
i1 =il+1;
}

/1 Incrementing El apased Time Tag Packet
el = 0x80000000 | (ns++ & Ox1fffffff);
j =fwite (&1, sizeof(gb), 1, streant);

/| Decrenenting Horizontal Bed Position Tag Packet
bl = 0xc4000000 | (hbp-- & Oxfffff);
j =fwite (&1, sizeof(gb), 1, streant);

// Incrementing Lost Event Tally Tag Packet - Type 7 (@M & NonFunctional as a Loss
Tally

letl = 0xbcOO0O000 | (lost++ & Oxfffff);

j =fwite (&etl, sizeof(gb), 1, streant);

/| Packets to Increment Up to Maximuma Portion of the ba Field with Pronpt bit set
ba = 0; pronpt = 1,
for (ba=0x3ffffff0; ba <= Ox3fffffff; bat+) {
ewl = 0x00000000 | ((prompt & 1) << 30) | (ba & Ox3fffffff);
j =fwite (&wl, sizeof(qgb), 1, streant);
i1 =il+1;
}

// Maxi mum Val ue for El apased Time Tag Packet
ns = Ox1fffffff; // all bits in 29-bit field set to one
el = 0x80000000 | (ms & Ox1fffffff);
j =fwite (&1, sizeof(qgb), 1, streant);

/1 M nimum Val ue (nost negative) Horizontal Bed Position Tag Packet
hbp = 0x80000;
bl = 0xc4000000 | (hbp & Oxfffff);
j =fwite (&1, sizeof(qgb), 1, streant);



/1 Maxi mum Val ue Lost Event Tally Tag Packet - Type 7 (@M & NonFunctional as a Loss
Tally

| ost oxfffff; // all bits in 20-bit field set to one
letl 0xbc000000 | (lost & Oxfffff);
j =fwite (&etl, sizeof(qgb), 1, streant);

printf (" nunber of 64-bit packets output: %64d file size: %464x\n",i1,8*%i1);
fclose (streant);
exit(0);



Appendix 2: Here is the content of the list-mode ve  rbose reporting C-code file,
Imsw32ba_verbose_1.c:

/1 file: I msw32ba_verbose_1.c
/'l Verbose Listing for 32-Bit Bin-Address Packets

/1 8-Cct-2012 Wfj

#i ncl ude <stdio. h>

#i ncl ude <ctype. h>

#i ncl ude <mat h. h>

#i ncl ude <stdlib. h>
#i ncl ude <i ostream h>

FI LE *streanmn;

main (int argc, char **argv)

{

stati
stati

stati

stati
stati
stati
stati
stati
stati

stati
stati
stati
stati
stati

C
Cc

_int64 i,j,k,i1,j1,j2;
_int64 i64_i1;

char *in_file;

int gb;

unsi gned int ba;

int pronpt;

unsi gned int ewl;

int pkt;

int tag;

int ns; /1 mlliseconds

i nt hbp; /1 horizontal bed position value
int hbp_se; /1 sign-extended horiz. bed position val ue
int |ost; /'l 1ost event tally value

int tof_se; I/ sign-extended tof val ue

/1 get a filenane fromthe conmand |ine

if (argc < 1) {

printf ("usage: % in_file_nane\n",argv[0]);

exit(1);

el se { in_file = argv[1];}

stream = fopen (in_file, "rb");

if ( streami == NULL) {
printf ("No file opened %\n",in_file);
exit (1);

k =0; i64_i1 = 0;



while ((i = fread (&wl, sizeof(qb), 1, stream) ) !=0) {
pkt = pkt + 1;
il1=1i1l+1;
tag = ((ewl>>31)&1)!=0;
pronpt = O;
if(ltag) {
pronpt = (ewl>>30) & 1;
ba = ewl & Ox3fffffff;

printf(" EVENT: pkt_cnt: 9% 64d ewl(h): %8x pronpt: %d ba(h): %8x
ba(d): 9%0d\n",

i1, ewl,
pr onpt, ba, ba) ;
}
if ( tag)({
if ( ((ewl >> 28) & 0xe) ==8) { // El apsed Tine Tag Packet
m = ewl & Ox1fffffff; // Extract 29-bit mllisecond field
printf(" TAG32_El apsedTi ne: pkt_cnt: 9% 64d ewl(h): 9%Bx

ms(h): %x ns(d): %d\n",
i1,
ewl, ms, mns);

}
if ( ((ewml >> 24) & Oxff) == 0xc4 ) { // Horizontal Bed Position
Tag Packet

hbp = ewl & Oxfffff; // Extract 20-bit bed position field

hbp_se = hbp; // Assune hbp is Zero

if (((hbp >> 19) & 1) == 1) hbp_se = hbp | Oxfff00000; //
Need to Sign Extend

printf(" TAG32_Hori zBedPos: pkt _cnt: 9% 64d ewl(h): 9%8x
hbp(h) : 9%x hbp_se(d): 98d\n",

i1,
ewl, hbp, hbp_se);

}
if ( ((ewl >> 24) & Oxfc) == Oxbc ) { // Lost Event Tally Tag
Packet - Type 7 (A M

lost = ewl & Oxfffff; // Extract 20-bit lost tally field

printf(" TAG32_LostEventTally: pkt_cnt: % 64d ewl(h): %8x
lost (d): %d\n",

i1,
ewl, | ost);

}
}

fclose (stream);

exit(0);



Appendix 3: Here is a text report generated by that

file:

TAG32_El apsedTi ne: pkt _cnt:
TAG32_Hor i zBedPos: pkt _cnt:
TAG32_Lost Event Tal | y: pkt_cnt:
EVENT: pkt_cnt: 4 ewl(h):
EVENT: pkt_cnt: 5 ewl(h):
EVENT: pkt_cnt: 6 ewl(h):
EVENT: pkt_cnt: 7 ewl(h):
EVENT: pkt_cnt: 8 ewl(h):
EVENT: pkt_cnt: 9 ewl(h):
EVENT: pkt_cnt: 10 ewl(h):
EVENT: pkt_cnt: 11 ewl(h):
EVENT: pkt_cnt: 12 ewl(h):
EVENT: pkt_cnt: 13 ewl(h):
EVENT: pkt_cnt: 14 ewl(h):
EVENT: pkt_cnt: 15 ewl(h):
EVENT: pkt_cnt: 16 ewl(h):
EVENT: pkt_cnt: 17 ewl(h):
EVENT: pkt_cnt: 18 ewl(h):
EVENT: pkt_cnt: 19 ewl(h):
TAG32_El apsedTi ne: pkt _cnt:
TAG32_Hor i zBedPos: pkt _cnt:

TAG32_Lost Event Tal | y: pkt_cnt:

EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
EVENT:
TAG32_El

pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt_cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:
pkt _cnt:

23 ewl(h): 7ffffff0 pronpt:
24 ewl(h): 7ffffffl pronpt:
25 ewl(h): 7ffffff2 pronpt:
26 ewl(h): 7ffffff3 pronpt:
27 ewl(h): 7ffffff4 pronpt:
28 ewl(h): 7ffffff5 pronpt:
29 ewl(h): 7ffffff6 pronpt:
30 ewl(h): 7ffffff7 pronpt:
31 ewl(h): 7ffffff8 pronpt:
32 ewl(h): 7ffffff9 pronpt:
33 ewl(h): 7ffffffa pronpt:
34 ewl(h): 7ffffffb pronpt:
35 ewl(h): 7ffffffc pronpt:
36 ewl(h): 7ffffffd pronpt:
37 ewl(h): 7ffffffe pronpt:

1 ewl(h): 80000000 ns(h):
2 ewl(h): c4000000 hbp(h):
3 ewl(h): bc000000 | ost(d):

0 pronpt:
1 pronpt:
2 pronpt:
3 pronpt:
4 pronpt:
5 pronpt:

"D QOO0 TY OOND

20 ewl(h):
21 ewl(h):
22 ewl(h):

38 ewl(h): 7fffffff pronpt

| apsedTi ne: pkt _cnt:
TAG32_Hor i zBedPos: pkt _cnt:
TAG32_Lost Event Tal | y: pkt_cnt:

39 ewl(h):
40 ewl(h):
41 ewl(h):

pronpt :
pronpt :
pronpt :
pronpt :
pronpt :
pronpt :
pronpt :
pronpt :
pronpt :
pronpt :

ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):

[eNeoNoNoNoNe)

[cNoNolololoNoNoNe)

80000001
CAOf FFFf
bc000001

RPRRRPRRPRRPRRERRRERRERER

Of fFfff
4080000
bcOf 1 £ f

ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
1 ba(h):

ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
ba(h):
0 ba(h):

ms(h):
hbp(h):
| ost (d):

hbp(h):
| ost (d):

abhwWNEO

3fffFff0 ba(d):
3fFFFff1 ba(d)
3fFfFff2 ba(d)
3ffffff3 ba(d):
3ffffffa ba(d)
3ffffff5 ba(d)
3ffffff6 ba(d):
3fffEff7 ba(d)
3ffffff8 ba(d)
3fFFFff9 ba(d)
3ffffffa ba(d)
3ffffffb ba(d)
3ffffffc ba(d)
3ffffffd ba(d):
3ffffffe ba(d)

0 ns(d):
0 hbp_se(d):
0

ba(d): 0

ba(d): 1

ba(d): 2

ba(d): 3

ba(d): 4

ba(d): 5
6 ba(d): 6
7 ba(d): 7
8 ba(d): 8
9 ba(d): 9
a ba(d): 10
b ba(d): 11
c ba(d): 12
d ba(d): 13
e ba(d): 14
f ba(d): 15

1 ms(d):
fffff hbp_se(d):
1

1073741808
1073741809
1073741810
1073741811
1073741812
1073741813
1073741814
1073741815
1073741816
1073741817
1073741818
1073741819
1073741820
1073741821
1073741822
1073741823

. 3fffffff ba(d)
me(h): 1ffFffff

80000
1048575

hbp_se(d):

“verbose” C-code for the example *.132

0

ms(d): 536870911

- 524288



Appendix 4: Here is an example of what the V file v

iewer utility can show of the *.132 file:

Getting a copy of Fileviewer.exe: http://www.fileviewer.com/

Setting up Fileviewer (Version 12) for 32-bit packet displayed per line:

View>>Hex Mode (selected)
View>>Hex Formats>> Dword (selected)
View>>Hex Formats>> Flip Ends (selected)

View>>Hex Formats>> Set Hex Line Length (4)

What the V utility shows for this *.132 file:

03020100

noooooao
noooooog
noooooos
nooooooc
nooooolo
nooooold
noooools
nooooolc
nooo0oz0
nooooo=4
00000025
n0oo0ozc
nooooosEn
noo000o0sd
n0oo00s3Es
n0oo0osEc
nooooo4o
nooooogd
n0o00004s
nooooo4c
noooooso
nooooosd
n0oo0oss
nooooasc
nooooosn
nooooosd
noo000oes
noooooac
noooooyo
noooooTd
nooo0avs
nooooavc
noooooso
nooooos4d
00000035
nooo0asc
noooooso
nooooosd
n0oo0oss
nooooosc
00000040

gooaooaa
c4oo0aaoo
BCoooooo
aooooaao
Qooooool
oooooooz
aoooooos
noooooog
oooooaas
aooooaos
oooooaa?
aoooooos
aoooooos
Q0000004
Qooo0ooE
Qooooooc
Qoooooon
Qooo00oE
QoooooorF
gooo0ool
C40FFFFF
BCO00001
TFFFFFFO
TFFFFFF1
TFFFFFF2
TFFFFFF3
TFFFFFF4
TFFFFFFS
TFFFFFFG
TFFFFFET
TFFFFFFS
TFFFFFFa
TFFFFFFA
TFFFFFFE
TFFFFFFC
TFFFFFFD
TFFFFFFE
TFFFFFFF
AFFFFFFF
Cc40s0000
BCOFFFFF



