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c Note: See Appendix D - Debug and utility menus for more information on the debug (d) and

The application starts the GPS measurement on POWER_UP and updates an FFS file every time it
receives a POSITION_FIX event. The file contains the last NUM_GPS_CRUMBS positions that
were taken. Each time the modem powers on, a new location is saved in the FFS, so that a trail
of positions is retained over power cycles. The first time the modem is started, the following
Logger output is displayed

“§ LOGGER - HyperTerminal = il

File Edit Wiew Call Transfer Help

D= & 8|08

FEead GPS5 index 0 ;I
Sent GPS =tart cmd

GPS5: Power on

GP5: 0 sats in view

T [ TERR]AT+CREG?
Bx[TERR]+CREG: 0,0
Bx [ TERR] Ok

GPS: § sats in view

SYS5 _setTime: Ad;usted system time by 162582 Secs (Src GPS Sync 1)
Tx [TERR]AT+CREG?

GPS: 8 =ats in view

Read 248 bytes from CRUMBS.DAT

Rx[TERR]+CREG: 0,0 —
Rx[TERR] 0K

At 974679046 JS5: lat 32.832220, lon

I
1 1
— —
— —
=
— —
— —
==

(=]

1]

o

At 975705232 JU5: lat 32.832222, lon 132
Tx [ TERR]AT+CREG?
Rx[TERR]+CREG: 0,0 -
4| | a
Connected 4:16:23 WT100 [t1sz008-n1  [SCROLL  [CAPS  |NUM  [Capture  [Print echo A
Figure 12-52: DemoAppFFS - Loggﬁmr initial Power On
@
AN
It is possible to view the directory nodem to ensure that all the files have been created
and stored correctly. To do thi Logger port type ‘d’ ‘f’. This gives you a menu of file

utilities which can be run o . It is possible to list, rename, delete and move files using these
utilities. )"""'

o

utility (U) commands.
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Each time the modem is power cycled, another line is added to the position output, until the
maximum number of lines is reached. After this, the oldest entry in the array is overwritten by a
new position.

“#LOGGER - HyperTerminal =10 x|

File Edit Wiew Call Transfer Help

D= & 8|08
Fx[ TERR]OK ;I

T= [ TERR]JAT+CGREGY

Rx[TERR]+CGREG: 0,1

Rx [ TERR] 0K

GP5: 9 sat=s in view

T [ TERR]JAT+CREG?Y

GP5: 6 sat=s in wiew

FEx[TERR]+CREG: 0,1 |

Fx [ TERR] OK

5¥5_setTime: Adjusted system time by 166494 Secs (Src GPS Sync 1)
Read 248 bytes Trom CRUMBS.DAT

At 974679046 JS: lat = 32.832220, lon
At 979795232 JS: lat = 32.832222, lon

T
LI |
— —
— —
N
— —
— —
N~
—
X
[

At 975705353 J5: lat 32.832158, lon 085

Tx [ TERR]AT+CS0Q

Ex[TERR]+C5Q: 28,0 1

Fx [ TERR] 0K -
4| | 3
Connected 4:18:27 WT100 [t1sz008-n1  [SCROLL  [CAPS  |NUM  [Capture  [Print echo A
Figure 12-53: DemoAppFFS - Logger ou xt Power On
To remove the FFS file and start over, on t ger port type ‘d’, ‘P, ‘r, ‘CRUMBS.DAT.’ This

will remove the FFS file created by the application. The next time the application is run, a new file
will be created. =
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12.4.6 DemoAppTCP

The DemoAppTCP sample application demonstrates using TCP to send and receive GSM/GPRS
packets. It uses the Turnkey application structure to illustrate sending a TCP message over
GPS/GPRS to www.google.com. DemoAppTCP then displays the output on the Logger screen.
Note that this sample application uses network-specific calls.

1. Select the DemoAppTCP Workspace from the drop-down list at the top, left-hand corner of
the IAR IDE screen. Open the APL.c file, as shown below:

= - — -
€ IAR Embedded . -__---4;--‘ AM'@‘:‘ 2|
File Edit View Project Simulator Tools Window Help

DEEH@ S B o o4 [[J1939 teMsg REA A A= -X-EAA e AP
Workspace x - x
[DematppTEP ~ 1~ —

Flss AR ' 2 Copyright (C) 2009 Quake Global Inc. All rights reserved. j

1 3

EﬂbPL_Orbcumm-D... 4 4 This source file is the copyrighted intellectual property of

QAPL 5 Quake Global Incorporated, and may not be copied, decompiled,

LjDemoAppADC ! 6 modified, or distributed, in vhole or in part, vithout the

l’ﬂ DemoAppCAN : 7 express vritten permission of the copyright holder.

[~ DemoAppFFS : 2

HH - DemoAppGSM v ! 3 Contact information:

3 3 DemoAppREMOTE 10 Vice President, Contracts

H& 9 DemoAppRTOS P11 Quake Global, Inc.

& 1 DemoAppSERIAL V12 9765-4 Clairemont Mesa Blvd.

-8 (1 DemoAppTCP P13 San Diego, CA 92124
Hrle D | | 1 e

—@ [ Hitachi_zasen P15

L@ 52 PYD ! 1é email: support@quakeglobal.com

[ QuickStart 1; ;i

B &test OJ 19  gfile APL.c

l"—‘TumKEy L L T T T T T T Ty

[ Output

21 Example demoAppTCP: This application uses the TurnKey application
22 structure to 1llustrate sending a TCP message over GPS/GFRS to
23 vw¥.google.com.

24

25 The application then displays the output on the Logger screen.

26 The application sends the TCP message according to the transmit

27 parameter TK XMIT INTERVAL. This may be modified

28 from the MTS or Logger port or OTA.

29 FRRR R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R RN R R *
30 #/

ar/*

32 $Rev:: 1043 $: Revision of last checkin

33 $Author:: jlitvak $: Author of last checkin

34 $Date:: 2011-06-17 15:36:43 #$: Date of last checkin

APL_Drbcomm |.p[]| e | > i
Figure 12-54: DemoAppTCP - Selecting the Workspace

2. Now build, load and execute DemoAppTCP. The instructions for building, loading and
executing the code are the same as in Section 12, except that after building the application,
the executable bin file is: .../DemoAppTCP/exe/xxx-DemoAppTCP.bin.

3. After startup, check the Logger output for the line APL DEMO: TCP. This indicates that the
correct DemoApp is running.

DemoAppTCP is based on the Turnkey sample application. The parameter
TK_XMIT_INTERVAL is used to control how often a web page is requested. This may be
modified from the MTS or Logger port or OTA. The web page is then displayed on the Logger
output as text data.
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The initialization of TCP upon POWER_ON is shown in the following screen. The user should fill in
his/her assigned access point username and password. Note that a web page from
www.google.com is being requested. A timer is also set to expire after TK_xXMIT_INTERVAL.

File Edit View Project Simulator Tools Window Help
DEE@ S B o o 4 miEPPEH[EUXS DD
APLc | S
354 } —
E 355 if (QMALLOC (p.commonConfigData.accessPointPassword, MAX NAME LEN) == NULL) -~
. 356 {
1357 // No need to print error message if failed, QMALLOC prints a detailed error msg.
. 358 return FALSE;
1359 }
! 360
E 361 memset (p.commonConfigData.accessPointName, 0, MAX NAME LEN):
| 362 strncpy (p.commonConfigData.accessPointName, QCfgP->modem apn_address, MIN(MAX NAME LEN-1, strlen(QCfgP->m
E 363 printf ("strlen of apn = %d, apn = %¥s\r\n", strlen(QCfgP->modem apn address), QCfgP->modem apn address);
I 365 strcpy (p.commonConfigData.serverName, "www.google.com"); _|
I 366 p.commonConfigData.serverPort = £0;
Lo387
i 368 // Fill in accessPointUsername and accessPointPassvord here...
I 369 // Note that unused fields must be set teo NULL, not ""
i 370 p.commonConfigData.accessPointUsername = NULL;
ian p.commonConfigData.accessPointPassword = NULL;
i 379
I 373 if (Configure Terr (TERR ICP, (TerrConfigData *)sp) != OK)
i 374 {
i 3715 printf ("ICP Configuration failed\r\n"):
i 376 free (p.commonConfigData.accessPointName);
- i} free (p.commonConfigData.serverName);
E 378 free (p.commonConfigData.accessPeointUsername);
379 free (p.commonConfigData.accessPointPassword);
i 380 }
io3e1 )
i 382
! 383 if (TIMER setDuration(MESSAGE_TX_INTERVAL TIMER, TkCfg.xmit_interval) == ERROR)
io3e4 |
E 385 printf ("TIMER setDuration returned ERROR\r\n"):
| 386 }
! 387 break;
Il T | =
() 4 b
-
Figure 12-55: DemoApptP -,nltlallzatlon of TCP
g
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After the timer expires, MSG_sendTerr () is called to receive the web page data. The timer is
then reset to expire after TK_XMIT_INTERVAL.

% 1AR Em ra
File Edit View Project Simulater Tools Window Help
D@ & me o] /Y REEo B RWNS DD
APL.c | B
! 398 switch(gMag->prml) —
| 399 | o
! 400 case MESSAGE_RETRY TIMER: // Attempt to send a msg failed
{401 break;
L 402
! 403 case MESSAGE_RX_INTERVAL_TIMER:
E 404 //For nov, do not loock for incoming data
{405 printf("Request for unsolicited RX data not implemented\r\n");
{4086 break;
408 case MESSAGE_TX_INTERVAL TIMER: // Set for the message send interval
{409 //Send TCP message
{410 strcpy (magBuff, "GET / HTTP/1l.1 \n\n"):
o411 printf ("\r\n--——--- About to send len %*d, msg: %s\r\n", strlen(msgBuff), msgBuff); =]
412 if (MSG_sendTerr (TERR_TCP, (uf const *)msgBuff, strlen(msgBuff)) == ERROR)
!oa13 {
414 printf ("MSG_sendTerr returned ERROR!\n");
i 415 }
| 416
to417 if (TIMER setDuration(MESSAGE TX INTERVAL TIMER, TkCfg.xmit interval) == ERROR)
!oa18 [
to419 printf ("TIMER_setDuration returned ERROR\r\n");
! 420 }
tog21 break;
e
|o423 case GPS_TIMEOUT_TIMER:
| 424 if (TIMER_setDuration(GPS_TIMEOUT_TIMER, GPS_FIX_TIMEOUT_SECS) == ERROR)
! 425 {
{426 printf ("TIMER setDuration returned ERROR\r\n");
|27 }
! 428 break;
{429
! 430 default:
io431 break;
i . v
fol | 4 | 2
Figure 12-56: DemoApp'cP -\iﬁequest for web page data
4
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The application is notified that a message has been received by the MSG_RCVD event. Here the
web data are printed out to the Logger port, as shown below.

## LOGGER - HyperTerminal -1

File Edit Wiew Call Transfer Help

Ex [ TERR]OK

RECEIVED MSG = le.jsrt_kill=1;
var _?jw1=1ucatinn;functiun _qjuc{)]| var e=_gjwl.hr

ef. index0Ff{"#") ;if{e>=0)]| var a=_ %w .href.substrinﬂge);if(a.indexOf("&q="?>0||a.

index0Ff (“#g=")==0 a:a.suhstring% Yiif{a.indexOf{"#")==-1)] for({var c=0;c<a.lengt

h;% var d=c;ifT<[TERR]AT#SI=2

Bx[TERR]#5I: 2,17 ,2760,3330,0

Rx [ TERR]OK

T [ TERR]AT#SRECY=2,1500

Bx[TERR]#SRECY: 2,1500

Fx [ TERR] 0K

RECEIVED MSG = gbs,.gbm| background:#fff;left:0;position:absolute;text-align:left

;visibi11ty:hidﬂen;z—index:1 00 |. gbm| border:1px 5011d;hnrder—cu]ur:#69d?f? #36c

#36c #aZbae?;z—index:1001J.ﬂh1hmar$1n-right:. em |[#gbar .gbsup| color:#c00;font-si

ze:QEx;funt-weiTx[TERR]AT SRECY=2,1500

Bx[TERR]#SRECY: 2,1500

Rx[TERR] 0K

RECEIVED MSG = s 1ay:hluck!1mpurtantJ{/5ty]e>{5cript>guugle.y=||;guu le.x=functi

on{e,g)] google.y[e.id]l=[e,g];;return false |;window.gbar=] qs:function{ L|,tg:funct

iun(e? var o=| id:"* har'|;furéi in e D[i]:e[i];guug?e ar.tgf{o) )

AJ;{/scri t}{/th[?ERR]AT#SR CW=2,330

[TERR]#SRECY: 2,330

. {o,function()] g

Rx [ TERR]OK
RECEIVED M56 = href="http://translate.google.com/?hl=en&tab=wT" onclick=gbar.qgs
{this) class=gbZ2>Translate<sa> <a href= http://schu]ar.guuﬂ]e.cum/schhp?h?=en&ta

b=w=" onclick=gbar.qgs{this}) class=gbZ-Scholar<sa> <a href="http:-/sblog=search.goo
1e.cum/?h1:enng[TER JATRSI=2

ﬂx[TERR]#SI: 2,17 ,6090,5394,0

Rx [ TERR]OK

T [ TERR]AT#SRECY=2,1500

Bx[TERR]#SRECY: 2,1500

Fx [ TERR] 0K

RECEIVED MS5G = hl=en&tab=wY¥" onclick=gbar.qs(this) class=gb2>-Updates<rsa> <div cl

ass=gb2><div class=gbd>r</div><sdiv><a href="http:/ vavar. youtube.coms/?hl=en&tab=wl
" onclick=gbar. sft 15% class=gb2>¥ouTube<sa> <a href="http:~  vans.google.comscal

endarsrender?hl T« [ TERR]AT#SEECY=2 ,1500

Bx[TERR]#SRECY: 2,1500

Rx[TERR] 0K

RECEIVED MSG = 0O 14px™ 0n10ad=“winduw.101&&]01(%">{br>4br>{/div>{furm action="/~
search” name=f><table cellpadding=0 cellspacing=0><tr valign=top><td width=25%>8&
nb=p;<std><td align=center nowra ><in5ut name=h1 type=hidden value=en><input nam
e=source tKEe=th?TERR]AT#SRECV= , 150

Rx[TERR]#SRECY: 2,1500

Bx [ TERR] 0K

RECEIVED HMS5G = tl- ensprivacy.htm]l”>Privacy</sa><spr<Scenter></span> <div id=xjsd>
</div==<div_id=xjsi><script=if{google.y)google.y.first=[]:google.dlj=function{b}]|
winduw.setTimeuutEfunctiDné&kvar a=document.createElement “script“;;a.src=b; ocu
ment.getElementT<[ TERR]AT# Cv=2,8941

Rx[TEER]#SRECV: 2,894

Cornected 0:17:00 [vT100 [t15z008-0-1  [SCROLL [CAPS UM [Capture  [Print echo

Figure 12-57: DemoAppTCP - Web data displayed on the Logger port
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12.4.7 DemoAppADC

The Analog to Digital Converter (ADC) example:
e takes a number of samples from the designated ADC

e gets the median ADC value to remove some variability caused by noise (the median
gives a more reproducible value than the arithmetic mean)

e converts the value to a voltage based on the supplied conversion factor
e prints the voltage value to the Logger port.

This process repeats approximately once a second until the demo is halted. Note that this
application uses network-specific calls.

1. Select the DemoAppADC Workspace from the drop-down list at the top left-hand corner of
the IAR IDE screen. Open the APL.c file, as shown below:

g IAR Embedded

o, il

File Edit View Project Simulator Tools Window Help
DEH@P & % R0 o EEA A R X Ay PP
\Workspace x (= { - x
L.c
|
DemadppiDC ~ T 1 = |
Files R 2 Copyright (C) 2009 Quake Global Inc. All rights reserved. -~
: i
EﬂfPL_Orbcnmm-D... 2 4 This source file is the copyrighted intellectual property of
—E OAPL 5 Quake Global Incorporated, and may not be copied, decompiled,
—& (0 DemoAppADC 6 modified, or distributed, in whole or in part, without the
.- 7 express vritten permission of the copyright holder.
& 1 DemoAppCAN | 8
@ 1 DemoAppFFS I 9 Contact information:
H3 [ DemoAppGSM P10 Vice President, Contracts
@ 1 DemoAppREMOTE 1 T Quake Global, Inc.
& 51 DemoAppRTOS I 9765-A Clairemont Mesa Blvd.
@ [ DemoAppSERIAL 113 San Diego, CA 92124
= 59 DemoAppTCP ! 14 858-277-7290
4 Hitachi_zosen ¢ 18
L= 59 PVD ) 16 email: support@quakeglobal.com
& (59 QuickStart i; ;{ )
—E [ test_0J
= = 19 file AFL.c
(59 TurnKey 20 £
Dou'pUt E 21 R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R
22 Example demoAppADC: Get the voltage from one of the ADC converters.
23 This function takes a number of samples from the designated ADC converter
24 gets the median ADC value to remove some variability caused by noise
25 (the median gives a more reproducible value than the arithmetic mean),
26 converts the value to a voltage, based on the supplied conversion factor,
237 and returns the voltage value.
2& R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R E AR R AR
/)
30 /*
31 $Rev:: 1088 $: Revision of last checkin
! 32 $Author:: dgleason §: Author of last checkin
i 3 $Date:: 2010-04-08 17:54:34 #§: Date of last checkin
i 34 +/
APL Orb J—' i P S s cws v
_Orbcomm |‘FU| |‘ | e

Figure 12-58: DemoAppADC - Selecting the Workspace
2. Now build, load and execute DemoAppADC. The instructions for building, loading and

executing the code are the same as in Section 12, except that after building the application,
the executable bin file is: .../DemoAppADC/exe/xxx—-DemoAppADC.bin.
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3. After startup, check the Logger output for the line APL. DEMO: ADC. This indicates that the

correct DemoApp is running.

The ADC converter is selected by #define statements in the code, as shown in Figure 12-59.

£ IAR Embedded Wi L e ——p— o .;:f—.._.- — .‘L

File Edit View Project Simulator Tools Window Help

T EEERERE

PR A1-LE X1 IR

APL.c I

139 */

140

141 #define ADC_READ_INPUT_VOLTAGE_CHAN 2
142 #define MAX NUM_VOLT READINGS 401

143 #define VOLTAGE ERROR -1.0

144 #define DEFAULT_ADC_SAMPLE_CNT 51
145 #define DEBUG_ADC_GETVOLTAGE

{146

i 147 /*

1. Get the voltage from one of the ADC converters. This function takes

i149 a number of samples from the designated ADC converter, gets the median

i 150 ADC value to remove some variability caused by noise (the median gives

i 151 a more reproducible value than the arithmetic mean), converts the value

i 152 to a voltage, based on the supplied conversion factor, and returns the

i 153 voltage value.

! 154

{ 155 @note Undefine DEBUG ADC GETVOLTAGE to remove some debug prints

i 156

i 157 fparam adcNum Which to use for the reading (ADC #2 is monitors supply voltage)
E 158 fparam numSamp hov many samples to take; must not exceed MAX NUM VOLT READINGS
i 159 fparam conversionFaction Multiplier used to convert ADC counts to volts

{160

E 161 @return The voltage on the ADC's input, or VOLTAGE ERROR on error

i162 #/

Figure 12-59: DemoAppADC - D initions

O~

4
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The application prints the ADC data approximately once per second, as shown in Figure 12-60.

#gLOGGER - HyperTerminal - |EI|1|
Eile Edit Yew Call Transfer Help
OTHER PATENTS PENDING. :J

desired_gwsy

Quake GTDhaT SC #QNAKETESTOZQ

TL Code wersion 1.12.1

No ETS_CHANHNEL_MODES; default to elapsed times inactive.
No SMH_WRITE IHTERVAL default to 720 seconds.

Starting customer application

Quake Custom APL Version Feb 1 2011, 15:10:31

APL: Examples enabled for:

APL DENMO: ADC Example

FReading 1 MSN LL elements from HVH

MSHN LL?O] Guy 1 SCT: M=g 11 980893902 Gg 0 980625026 S5C0: Msg 3 Gg 1 Rpt 1
Sent GPS stop cmd

GFS: Power off
APL_init: HMsg 10 rcwd
cntr = §

13 ticks; burst of 251 samples; wvoltage = 11.7810 delta (from 12.0) = 0.2190
cntr = 10 |

14 ticks; burst of 251 samples; wvoltage = 11.7904 delta (from 12.0) = 0,2006
cntr = 1%

14 ticks; burst of 251 samples; wvoltage = 11.7810 delta (from 12.0) = 0.2190
cntr = 20

13 ticks; burst of 251 samples; wvoltage = 11.7904 delta (from 12.0) = 0,2006
cntr = 25

14 ticks; burst of 251 samples; wvoltage = 11.6G879 delta (from 12.0) = 0.3125

Hardfault: Usage
Task: IDLE

1| | »

Connected 0:02:01 T100 [1152008-n-1  [SCROLL  [CAPS  [mum  [Capture  [Prink echo Y

Figure 12-60: DemoApp \‘LJg;r data

\J
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12.4.8 DemoAppRTOS

The Real-Time Operating System (DemoAppRTOS) sample application demonstrates use of
various RTOS and related system features. The primary features demonstrated are creation of
two RTOS tasks which run independently, and creation and use of a task message queue to
communicate between the tasks. However, other features are also exercised, including the use
of a mutex semaphore to protect a shared resource, and access to the system tick counter and
error reporting facility. Note that this application uses network-specific calls.

1. Select the DemoAppRTOS Workspace from the drop-down list at the top left-hand corner of
the IAR IDE screen. Open the APL.c file, as shown below:

(JPRYEO L T e —— - =i PR

File Edit View Project Simulator Tools Window Help

D@ S iaRlo o vy enEepdH BN ES (AL
fVorkspace % | apLc | - x
L DemadppRTOS | : I 1,/+ —
_Files : ﬁ“, : 2 Copyright (C) 2009 Quake Global Inc. All rights reserved. j
3
EIﬂbPL_Orbcomm-D... g 4 This source file is the copyrighted intellectual property of
uAPL = ‘ 5 Quake Global Incorporated, and may not be copied, decompiled,
I_;IDEWAPF'ADC : & modified, or distributed, in vhole or in part, vithout the
—& ] DemoAppCAN 1) express vritten permission of the copyright holder.
[Z DemoAppFFS : 8
3 1 DemoAppGSM El Contact information:
3 [ DemoAppREMOTE ¢ 10 Vice President, Contracts
H8 1 DemoAppRTOS P11 Quake Global, Inc.
o | 12 9765-A Clairemont Mesa Blvd.
3 5 DemoAppSERIAL , 13 San Diego, CA 92124
1 51 DemoAppTCP C14 858-277-7290
o . : 15
I—I L EN Fhe) ' 16 email: s ort@quakeglobal.com
@ PvD : PEpartignakag
(57 QuickStart -
@ atest_0J .
3 5 TurnKey 20 oo et
LJOulpul 21 Quake Custom Application - Demonstration Application.
22
23 Used for testing and demonstration of Quake software and APIs.
24
25 Not recommended for use for other purposes. For the basic template
26 version of this file that can be used as a starting point for a
27 custom application, refer to ../QuickStart/APL.c or ../TurnKey/APL.c.
28 */
o/
30 $Rev:: 1058 $: Revasion of last checkin
31 $Author:: dgleason $: Author of last checkin
32 $Date:: 2010-04-08 17:54:34 #$: Date of last checkin
33 +/

34 #include <stdio.h>

APL_Orbcomm ]— |¥i|E I-;-- =i ol i v
Figure 12-61: DemoAppRTOS - Selecting the Workspace

2. Now build, load and execute DemoAppRTOS. The instructions for building, loading and
executing the code are the same as in Section 12, except that after building the application,
the executable bin file is: .../DemoAppRTOS/exe/xxx—DemoAppRTOS . bin.

3. After startup, check the Logger output for the line APL. DEMO: RTOS. This indicates that the
correct DemoApp is running.
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The initRtosDemo () function first creates a mutex semaphore and then creates the primary
RTOS Demo task.

IAR Embedded We | e—go— - - ——

File Edit View Project Simulator Tools Window Help
DRI & @@ - |

APL.c I

3089 516 initRtosDemo (void)

310 {

311 static QO0S_MutexAttribute semAttrs;

312 316 status = CK:

313 rtosDemoTskAttr.stackDepth = 4 * 1024;

314 rtosDemoTskAttr.priority = RTOS_DEMO TASK PRIORITY;
315

316

317 //Create a mutex semaphore

318 if ((mutexLock = SYS5_mutexCreate (ssemAttrs)) == NULL)
319 {

320 QIM logError (FAULT SEM CREATE ERROR):

321 return FAULT_SEM CREATE ERROR;

322 }

323

324 //Create the primary RTOS Demo task

325 rtosDemoTask = 5Y5_taskCreate( RTOS_DEMO TASK NAME, (void(*) (uf*)) (rtosDemo),

EEA S 1L E XN

326 NULL, srtosDemoTskAttr );
327

328 if( rtosDemoTask == NULL )

329 {

330 printf( "***Error §s creating %s task\r\n",_ FUNCTION_ _,RTOS_DEMO TASK NAME );
331 status = ERROR;

332 }

333 else

334 {

335 printf( "$s created\r\n",RT0S_DEMO TASK NAME ):
336 }

Figure 12-62: DemoApp@?ﬂ‘ﬁtDemoRTOS (view 1)
S
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The initRtosDemo () function then creates a message queue and a secondary Demo task.

€ IAR Embedded  IDE v — g — ¢ - J;..... — .‘
File Edit View Project Simulator Tools Window Help
DSHSP S @ o EEAR NI LYY T
APL.c I
E 338 //Create a message queue
E 339 rtosMagQId = SYS5_msgQCreate( sizeof (char *), MAX NUM RTOS_DEMO MSGS):
io340
[T 5 1 if( rrtosMsgQId != NULL )
i 342 {
i 343 printf("In %s successfully created magQ\r\n",_ FUNCTION_ ):
i344 }
i 345 else
i 346 {
io347 printf ("***Error %s creating message queue\r\n",_ FUNCTION ):;
i 348 status = ERRCR;
io349 }
i 350
i 351 //Create a secondary Demo task
i 352 rtosDemoTsk2Attr.stackDepth = 4 * 1024;
I 353 rtosDemoTsk2Attr.priority = RIOS_DEMO TASK2 PRIORITY;
i 354 rtosDemoTask?2 = SYS_taskCreate( RTOS_DEMO TASK2 NAME, (void(*) (u8*)) (rtosDemo2),
i 355 NULL, srtosDemoTsk2Atctr );
! 356
! 357 if( rtosDemoTask2 == NULL )
! 358 {
i 359 printf( "***Error is creating ¥s task\r\n",__FUNCTION__,RTOS_DEMO_TASK2 NAME );
i 360 status = ERROR;
io361 }
io362 else
i 363 {
i364 printf( "&s created\r\n",RT0S_DEMO TASK2 NAME );
! 365 }
i 366
i 367
i 368 return( status );

Figure 12-63: DemoAppRTOS - initDemoRTOS (view 2)
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The first demo task to be created, rtosDemo (), is the primary task. It samples the
supply/battery voltage and does some rudimentary analysis of the data. The task also
periodically creates a formatted printable string which it sends to the secondary task via a
message queue to be printed. It then demonstrates the use of a mutex and periodically checks
the heap to demonstrate use of this feature.

'€ IAR Embedded Wao

=

e

File Edit View Project Simulator Tools Window Help

DEE& & @ = 2| o || void tosDemo YR E P

APlxI

204
205
206
1207
208
209
P 210
Po211
212
213
P214
215
216
217
1218
219
220
P21
1222
223
224
i1 225
226
227
228
1229
230
231
v 232
1233
v 234
. 235

P203

202 void rtosDemo (u8* parameters)

//suppress unused parameters

(void) parameters;

u32 loopCntr = 0;

u32 lastHeap, currHeap, lastTicks, currTicks:

816 adcVal;

816 status = OK;

double voltSum = 0.0, vMax = 0.0, vMin = 10000.0, currVolts = 0.0;:
char lgrStr[RTOS_DEMO MAX LOGGER_STR SIZE]:

void *msg;

u32 lastTask2Cntr = 0;

printf ("Enter task %s\r\n",__ FUNCTION_ ):

lastHeap = 5YS_freeHeapSpace():
lastTicks = 5YS_tickGet():
while(l) //loop forever

{
loopCntr++:

// Sleep for designated interval, then read the supply voltage
SYS_taskSleep (MSECS_TO_TICKS (RTOS_SLEEP TIME MS));

//Belov is the main job for this task, reading the ADC
adcVal = ADC readChannel ( SUPPLY CHAN );
if (adcVal == ERROR)
status = ERROR;
else
{
// Convert from 0-4095 range of ADC output to a Volts
currVolts = adcVal* ADC COUNIS_TO_SUPPLY VOLIS_FACTOR;
voltSum += currVolts;
if (currVolts < vMin)

Figure 12-64: DemoAppRTOS - Primary Demo task
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The RTOS demo secondary task, rtosDemo?2 (), receives a message from the initial RTOS
task. The message contains some statistics that the main task has gathered and formatted into a
printable string. The secondary task then prints the string.

Z) " —— —
¢ IAR Embedded Wor [ e - . el i

File Edit View Project Simulator Tools Window Help

DEeW@ & ¢ © & > o |void tosDemo AR AT L IR -1
APL.c I

149 void rtosDemo2 (u8* parameters)

150

251 ug* gMsg = NULL;

, 152 FaultCode lastErrNum, currErrNum;

. 153 u32 loopCntr = 0;

| 154

» 155 //suppress unused parameters

. 156 (void) parameters;

157

158 printf ("Enter task %s\r\n",_ FUNCTION_ ):

1159

160 lastErrNum = SYS_getErrno():
161 while(l) //loop forever

v 162 {

163 //8ince task2Cntr is a global, protect access with a mutex

v le4 lockResource():

| 165 task2Cntr++;

i 166 unlockResource () ;

i167

i 168 if( SYS magQReceive( rtosMsgQId, (uf*)sgMsg, sizeof(u2 *), WAIT FOREVER ) == OK )
I 189 {

i170 printf("$s received message: \r\nis\r\n", _ FUNCTION , gMsq):
m }

bo172 else

i173 {

Po174 printf("***Error in $s from S5YS_msgQReceive.\r\n", FUNCTION ):
i 175 }

i 176 currErrNum = SYS getErrno():

i177 if (++loopCntr == 9)

i 178 SYS_semUnlock (NULL); //Force an error

i179 if (currErrNum !'= lastErrNum)

i 180 {

f 181 printf ("\r\n\t>>>Error 0x%x has been reported\r\n\r\n", currErrNum);
i 182 }

Figure 12-65: DemoAppRTOS - Secondary Demo task
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The Logger output from DemoAppRTOS is displayed in Figure 12-66.

“&LOGGER - HyperTerminal = |EI|

File Edit Wiew Call Transfer Help

APL DEMO: RTOS

Enter task rtosDemo

RTOS_DEMO_TASK created

In initRtosDemo successfully created msgl)

Enter task rtosDemo?

RTOS_DEMO_TASK2 created

Printing from rtosDemo: task?2Cntr = 1

rtosMsg() has 0 msgs

rtosDemo? received message:

curr batt Volt = 12.83 (1288 counts); avg = 11.66, max

12.08, min = 11.18
Printing from rtosDemo: task2Cntr = 2

Sent GPS stop cmd

rtosMsgl) has 0 msgs

rtosDemo? received message:

curr batt Yolt = 11.85 (1260 counts); avg = 11.78, max = 12.08, min = 11.10

Printing from rtosDemo: task2Cntr = 3
GPS: Power off
Read GPS index 0 |

Sent GPS start cmd
rtosMsg() has B msgs
rtosDemo? received message:

curr batt Volt = 12.12 (1289 counts); avg = 11.75, max = 12.15, min = 11.10

Connected 2:08:45 [nisT [1152008-N-1  [SCROLL  [CAPS [MUM  [Capbure  [Print echa
Figure 12-66: DemoAppRTOS - Log@®-v

@

@

$s
O~

4
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13 Satellite networks

13.1 ORBCOMM network

The ORBCOMM System is a wide area, packet-switched, two-way data communication system.
Communications between modems and ORBCOMM Gateways are accomplished via a
constellation of Low-Earth Orbit (LEO) satellites.

The ORBCOMM System consists of ground infrastructure, a space segment, and a subscriber
segment. A Network Control Center (NCC) manages the overall system worldwide.

e The ground infrastructure contains the ORBCOMM Gateway, which provides message
processing and subscriber management.

e The space segment currently consists of 29 LEO satellites and one Satellite Control
Center (SCC).

e The subscriber segment consists of the modems used by ORBCOMM System
subscribers to transmit information to, and receive infor:ation from the LEO satellites.

RF communication within the ORBCOMM System operates in High Frequency (VHF)
portion of the frequency spectrum, between 137 and 15%&{@@ (MHz).

Satellite Spectrum: —————————— ‘I
Uplink 148.0 - 150.05 MHz I
I

Downlinks 137.0 - 138.0 MHz

——» Dedicated Access Sigfn{:nt

— Dial-Up Access i
— Public Switched
Data Metwork % ===

— Email Services (X.400, Internst)

-

! Gateway
| Control Center 3 i
i J

I

I

I

I

|

I
! I
- I
|

I

I

I

I

1
L]

/'\_ F,
Dedicated
Connections p—
Gateway ! %
o d Earth Station |
_ round  _____________ 1 Subscriber
Infrastructure Communicator

Figure 13-1: ORBCOMM satellite network diagram

There are four basic service elements provided by the ORBCOMM System: Data Reports,
Messages, Globalgrams, and Commands.

e Data Reports — the modem uses a data report to transmit or receive a single packet
containing 6 bytes or less of user-defined data.
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e Messages —the modem uses a message to transmit or receive a longer sequence of
data. Messages typically have lengths less than 100 bytes, although the ORBCOMM
System can handle longer messages (8 Kbytes maximum, but messages of less than
1000 bytes are recommended).

e Globalgrams —the modem uses a Globalgram to transmit or receive a single, self-
contained data packet to or from a satellite that is not in view of an ORBCOMM Gateway.
A modem-originated Globalgram contains up to 229 bytes of user data.

e User Commands — a user command is used to transmit a single packet containing 5
bytes or less of user-defined data.

See Appendix A for a list of ORBCOMM Configuration Parameters.

13.1.1 ORBCOMM Auto-Roaming

A message can be automatically sent to any Gateway with which the modem is provisioned. This
ensures that the application can communicate anywhere in the world with no extra programming
required.

Auto-Roaming should be enabled in the QUAKE configurationpar

QCFG_MTS_AUTO_ROAMING_ENA if your application me nmore of the following criteria:
e Your modem is likely to roam outside of your &at ay service area.

e Your modem is provisioned with more tha
to be automatically routed through any

teway, and you want your message(s)
with which the modem is provisioned.

e Your modem is likely to operate in
satellites, and you want to autom

ere a Gateway is not always in view of the
nd messages as either Globalgrams or
ay availability.

ing enabled, the modem monitors the message and the
1 view until the message is successfully delivered. If
changes occur in the status of available satellites or Gateways, your message is automatically re-
routed in accordance with ew communications conditions. This process continues
indefinitely until the messa wuccessfully delivered. This ensures that messages are
delivered as quickly and efficiently as possible.

There are two classes of Auto-Roaming functionality: Globalgrams and all other message types.
The Auto-Roaming option enables a Globalgram to be sent as any message type to any Gateway
or satellite. If no Gateway is in view of the satellite when the message is formed, it is sent as a
Globalgram. If a desired Gateway is in view, the Globalgram is automatically converted to a
message or a report if the length of the message data is 6 bytes or less. Use of the Globalgram
message type with Auto-Roaming enabled provides the fastest possible communications
regardless of where the modem is located.

For message types other than Globalgrams, the Auto-Roaming functionality is similar, with the
exception that these message types cannot be converted to Globalgrams. If a message or report
is created with Auto-Roaming enabled, it is automatically sent to any desirable Gateway that is in
view, and is automatically adjusted should the Gateway status change before the message is
successfully delivered. These message types are not converted to Globalgrams if there are no
Gateways in view. This is because high message latencies can occur with Globalgrams in
certain areas, and this latency can be improved by waiting until the modem is in view of a
desirable Gateway, rather than sending the message as a Globalgram.

Document Number 1135-4713 Rev G Page 131

THIS DOCUMENT CONTAINS CONFIDENTIAL AND PROPRIETARY INFORMATION OF QUAKE GLOBAL CORPORATION. IT MAY BE USED BY
RECIPIENT ONLY FOR THE PURPOSE FOR WHICH IT WAS TRANSMITTED AND WILL BE RETURNED UPON REQUEST OR WHEN NO LONGER NEEDED
BY RECIPIENT. DISCLOSURE TO UNAUTHORIZED THIRD PARTIES OR DUPLICATION WITHOUT THE EXPRESS WRITTEN PERMISSION OF QUAKE
GLOBAL IS PROHIBITED.

Information classified Confidential - Do not copy (See last page for obligations)



CONFIDENTIAL

¢ NOQUAKE
\ -' G LOBAL
User Guide to Q4000/QPRO

< Note: | The term “desirable Gateway” refers to the Desired Gateways List that is maintained in

< Note: The maximum mobile originated message size through the Iridium network is 340 bytes.

For roaming applications that demand the absolute minimum message latency, it is suggested to
send two messages: one as a Globalgram, and the other as a message or report. This ensures
that both of these delivery avenues are utilized, but may result in higher airtime costs.

the modem’s Non-Volatile Memory (NVM). If no list has been entered into the modem,
all Gateways are considered desirable. If a Desired Gateways List has been entered,
however, communications are only allowed (or not allowed, depending on how the list is
configured) with those gateways specified in the list.

13.2 Iridium network

The Iridium Satellite Network is a world-wide, two-way data communication system.
Communications between modems and the Iridium ground network are accomplished via a
constellation of low-earth orbit (LEO) satellites. There are 66 operational satellites with additional
spares that operate in 6 polar planes with pole to pole coverage at all times.

The ground network is comprised of the System Control Segment.and gateways used to connect
to the terrestrial data networks. The System Control Segmentiis ntral management
component for the Iridium Satellite Network. It provides rt and control services for the
satellite constellation and delivers satellite tracking dat Ee eways.

AN

The maximum mobile terminated message size is 270 bytes.

Internet
Email

Sensor or
other

inputs/outputs
Iridium L-Band

I i Transceiver
1.2.3,7,9

e ———
Microprocessor

Based =

System

2,78

Value Added Reseller
Host System

RS232 Serial

End User Applications

Mobile
Application
[MA]

Figure 13-2: Iridium network diagram
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13.2.1 Sequence of events: Mobile Originated—Short Burst Data message
(MO-SBD)
User’s application loads the mobile-originated-SBD message into the Q4000/QPRO.
2. Application instructs the Q4000/QPRO to send the SBD message to the Iridium Gateway.
3. lIridium Gateway SBD equipment:
e receives the SBD message
e sends an acknowledgement to the modem

e creates an email message with the SBD data message as an attachment to the
email.

4. Email message is sent to the destination email server hosted by the Value Added
Reseller for processing of the data message.

13.2.2 Sequence of events: Mobile Terminated—Short Burst Data Message

(MT-SBD)
1. Email message is sent to the Iridium Gateway server M ue Added Reseller’s host
server.
2. lIridium Gateway SBD equipment receives the me \!nd stores it in a database.
3. Modem initiates a “Mailbox Check” and the e'is downloaded to the modem.
4. Modem sends an acknowledgement to e Gateway that the mobile-terminated-

SBD message has been delivered. == ‘

5. Application extracts the mobile-t te SBD message from the modem and
processes the message. é\

13.3 Inmarsat networ ..\...‘

IsatData Pro is an Inmarsat ser rovided by SkyWave. IsatData Pro services use the
Inmarsat satellite network, operating with four satellites. IsatData Pro provides bidirectional
messaging services from a gateway to mobile devices via Inmarsat satellite services. IsatData
Pro satellite service is a two-way, fully acknowledged communications protocol offering a
relatively low data rate and near-real time data transfer.

IsatData Pro messaging capabilities make it an ideal service for applications requiring remote

updates, form transfers, and text messaging combined with asset tracking. Typical applications
include vessel and fleet management, and security, remote surveillance and telematics.
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Inmarsat\Q
Satellite @\

Customer SkyWave L \
Support Admin P \

[~ Messages

'l\‘/ ’

IsatData Pro Mobile

Land Earth
Gatewa! :
/ Station (LES) Devices

Solution Provider
Application Servers

Figure 13-3: SkyWave's IsatData Pro network

Key points of the system-level architecture:

e Message traffic sent to or from mobile devices passes through the SkyWave's
IsatData Pro gateway to the Solution Provider’s application servers.

e Mobile-originated messages may be from 2 to 6,400 Wile-terminated messages
may be from 2 to 10,000 bytes. 1Y) N\ g

4
e Latency: & \}

o mobile-originated messages - 16 s for 100 bytes and 40 seconds for 1000
bytes

o mobile-terminated messages.--15'seconds for 100 bytes and 45 seconds for
1000 bytes.

e Service activation, invoicing arQs r support are provided through SkyWave.
Q‘
O~
)

o
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14 Event driven architecture

Event driven architecture is a significant element in the Q4000/QPRO user applications. Events
have been defined which correspond to significant internal and external signals and conditions
that are likely to appear. These events are then forwarded to the application.

Most actions the application takes in response to these events are handled by function calls.
Many of the calls represent high-level actions, such as “send this message,” which abstract the
low-level details. The Application Programming Interface (API) is set up so that these events are
mapped to the application developer's ‘C’ code. The following sections describe the supported

events and the circumstances under which they are posted.

The supported events of the Q4000/QPRO are:

CAN_MSG
CELL_NET_IN_VIEW
CONTINUE
COUNTER

DIGITAL
DIGITAL_ALARM
GLSS_AVAILABLE

i
AV G

MTS_DTR
MSG_ACK

MSG_ALERT,
MSG_MID_CHANGED
MSG_NAK \)
MSG_RCVD %Q

MSG_SEND_NA N
NET CLEAR
NMEA_SENT@

NO_EVE e
ORB_ANTENNA VSWR
POSITION_FIX
POSITION_ALARM
POWER _ON
RX_MTS_PKT
RX_SER_PKT

SAT IN_VIEW
SHUTDOWN
SPEED ALARM
TIMER
TIME_SYNC
USER_CMD
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A request for a CAN message with a specified Parameter Group Number (PGN) has been
processed. A parameter [0-65535] value indicates the PGN of the message received. A second
parameter value of 0 indicates the requested message was received; non-zero indicates an error,
typically a timeout.

141 CELL_NET_IN_VIEW

The cell network availability status has changed. Parameter value indicates:
0 — network is not available
1 —modem is registered on the GSM/GPRS network
2 - modem is connected to the GSM/GPRS network

14.2 CONTINUE

Used in Application Event Tables to indicate an additional Response Action for an event entry.

14.3 COUNTER

A software counter has reached 0, underflowed, or overfloweWameter indicates the
counter number. AV N

14.4 DIGITAL ’Q"

A Digital measurement has completed, and the measured value is within limits specified by the
Alarm High and Low values. The parameter [0- icates which Sensor Table was used in

making the measurement. V
14.5 DIGITAL_ALARM ‘Q\
AN
A Digital measurement has compl d the measured value violated limits specified by an

Alarm High or Low value. The ter [0-15] indicates which Sensor Table was used in
making the measurement.

g}-v
14.6 GLSS_AVAILABLE

The Globalstar Simplex module availability status has changed: 0 means it is not ready for use; 1
indicates the module is working and ready to accept messages.

14.7 MSG_ACK

Receipt of a MSG_ACK event indicates that a message sent from the Q4000/QPRO was
successfully delivered. The parameter [0-255] indicates the message reference number (or other
tracking number if not an ORBCOMM message). This is currently supported for ORBCOMM and
GSM/GPRS networks. Message reception is managed by @ref MSG_RCVD.

14.8 MSG_ALERT

A message is available from the network.
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149 MTS_DTR

The DTR Line on the MTS Serial Port has changed state. If the parameter [0-1] is zero, it
indicates that the line has changed from High to Low Voltage; if one, it indicates the line has
changed from a Low to a High voltage.

14.10 MSG_MID_CHANGED

The message is queued to a secondary network.

14.11 MSG_NAK

The message was not sent by the primary network.

14.12 MSG_RCVD

A terrestrial or satellite message packet was received from one of three sources, determined by
parameter 1:

e TERR_SMS: an SMS message was received \/
e TERR_POP: a POP email message was recew b
e SATELLITE: a satellite message was rtx'%(‘{ '

A4

The message length and data are contained in the @Zﬁnessage.
A

14.13 MSG_SEND_NAK

The message was not sent and there Wer attempts.

14.14 NET_CLEAR N

A N
The network is cleared. O<

14.15 NMEA_SENT(NC;E"

The NMEA 0183 standard uses a simple ASCII, serial communications protocol that defines how
data are transmitted. The data are passed in to the application as a message parameter, along
with the length of the string as the parameter msgLen. The string is null terminated and can be
displayed in a print £ () statement.

< Note: The message packet should not be freed by the application; this is done by the
foundation code.
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NMEA has the following application layer protocol rules:

e Each message's starting character is a dollar sign.

¢ The next five characters identify the talker (two characters) and the type of message
(three characters).

o All data fields that follow are comma-delimited.

e Where data are unavailable, the corresponding field contains NULL bytes (e.g., in
"128,,456", the second field's data are unavailable).

e The first character that immediately follows the last data field character is an asterisk.

e The asterisk is immediately followed by a two-digit checksum representing a hex number.
The checksum is the exclusive OR of all characters between the $ and the *. According
to the official specification, the checksum is optional for most data sentences, but is
compulsory for RMA, RMB, and RMC (among others).

¢ <CR><LF> ends the message.
As an example, a waypoint arrival alarm has the form:

$GPAAM,A,A,0.10,N,WPTNME*32 W

where: &\‘{

Table 12-2: NMEA data format

GP [ Talker ID (GP for a ﬁm

AAM || Arrival alarm

A [ Arrival circle entered

A [ Perpendicular passed

|
|
|
|
| 0.10 | Circle radi |
| N [ Nﬁ&' %‘és |
| WPTNME | _Waypaint name |
| *32 || Checksum data |

S
14.16 NO_EVENT

Occurs periodically (once per second by default). An application can use this event to perform
periodic status updates.

14.17 ORB_ANTENNA_VSWR

An ORBCOMM Antenna VSWR measurement result is available in 0.1 units (e.g. 15 => 1.5:1
VSWR).

14.18 POSITION_ALARM

A GPS measurement completed and a Geo-Fence violation occurred. The parameter indicates
which Sensor Table was used. This function is currently unsupported. Please contact QUAKE
Global if you would like to implement GEO_fencing in your product.
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< Note: Due to hardware requirements, if GSM/GPRS is powered down it must remain down for

c Note: The message packet should not be freed by the application; this is done by the

14.19 POSITION_FIX

The GPS engine has just completed a position fix and the information is available. The
parameter indicates which Sensor Table was used. In the current implementation, the parameter
passed to GPS_read should always be zero, and the parameter returned on a POSITION_FIX
event should always be zero.

14.20 POWER_ON

This event occurs after reboot regardless of the cause of the power on/reset. It is the first event
generated unless the power on was due to a wakeup timer. In that case, the TIMER event is the
first event generated, followed by the POWER_ON event.

Application code executed after the POWER_ON event should perform initialization such as starting
the appropriate network functions. A GPS read with a parameter of 0 is usually requested at the
end of the initialization sequence.

at least 15 seconds before being powered up again.

For more information, consult the SYS_powerDown des@\ the Application Programming
Interface (API). A N

14.21 RX_MTS_PKT

An ORBCOMM OSI protocol packet was ve from a serial port. The parameter indicates the
type of packet received. Do not free th %\ s this is done by the caller.

14.22 RX_SER_PKT ?
A serial packet was received. " are passed to the application as a message parameter,

along with the length of th e string is null terminated and can be displayed in a
printf () statement. Th cqu byte of the message data indicates the type of packet
received, either modem terminated (0x0C), User Command (0x0D) or ORBCOMM Globalgram
(OxOE). For Iridium, raw data have been received.

foundation code.

14.23 SAT_IN_VIEW

The satellite-in-view status has changed. If the parameter [0-1] is zero, it indicates a satellite has
gone out of view; if one, it indicates a satellite has come into view.

14.24 SHUTDOWN

System is shutting down; save the configuration parameters and exit.
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