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{"P TEXAS

TAPCaller ... general concept INSTRUMENTS
® test interface approach:
= data interface between G23 protocol stack and a PC test
system
=for running test cases: usually shared memory on one PC
System primitives
Traces " TAPCaller,
Protocol primitives TAPZ2,
. XPanel,
duplicated primitives PCO2,

Protocol stack

© Texas Instruments, Berlin 2003
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Test interface
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TAPCaller ... general concept oToas

® On stack side:
=test interface entity included in FRAME

= uses corresponding hardware driver for
communication

® On PC test system side:
=test interface executable using the FRAME
¢ connects using standard OS drivers

=used by tools like xPanel
= .. and of course by TAP2 & PCO2

© Texas Instruments, Berlin 2003 Confidential Slide No. 4



TAPCaller ... general concept oToas

® TAP (Test Application Process):

=program which executes test cases by sending,
receiving and comparing primitives to/from the
protocol stack

® PCO (Point of Control and Observation):

=tools cabable to stimulate the protocol stack and
display traces and duplicated primitives

= used here for logging and replaying test sessions

® TAPCaller:
= GUI-tool for easy handling TAP and PCO

© Texas Instruments, Berlin 2003 Confidential Slide No. 5



TAPCaller ... general concept

{'P TEXAS
INSTRUMENTS

® The software layers:

Nucwin, Nucleus, ...

VCMS

Protocol stack

©Texas Instruments, Berlin 2003

Windows, Linux, ...
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TAPCaller ... general concept

{'f TEXAS
INSTRUMENTS

® The software layers:

Div.
Entities

(PS)

TST

FRAME

TST

Nucwin, Nucleus, ...

FRAME

VCMS

TAP
Caller

Protocol stack

© Texas Instruments, Berlin 2003
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TAPCaller ... preparations oToas

® Build of necessary executables:

= before testing some executables have to be (re)build
after each run of makcdg:

*the protocol stack - in any case ;-)

+tap2_{gprs|gsm}.exe (ClearCase: \gpf\BIN\tap2_xxx.exe)
— old TAP for usage without PCO2
— call gnumake in \gpf\TAP

¢ ccddata_dll.dlL (ClearCase: \gpf\BIN\ccddata_dLl.dll)
— used by new TAP2 (tap2.exe) and PCO2
— automatically build by makcdg-script

© Texas Instruments, Berlin 2003 Confidential Slide No. 8



TAPCaller ... preparations

{'f TEXAS
INSTRUMENTS

® Optional modification of test cases:

=To receive not only traces but also duplicated
primitives while testing ...

= ... extra system primitives have to be inserted into the
test document (e.g. [2r_steps.cpp)

COMMAND (“LZR REDIRECT MMI TAP”)

| | |
COMMAND (“TAP REDIRECT TAP L2R”)

© Texas Instruments, Berlin 2003

COMMAND
COMMAND

COMMAND
COMMAND

"L2R DUPLICATE MMI PCO”)
“"L2R REDIRECT MMI TAP")

“TAP DUPLICATE TAP PCO”)
“TAP REDIRECT TAP LZ2R")

Confidential
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TAPCaller ... preparations oToas

® Build of test cases:

G
— y —
§'4

= Generators

¢ doc2txt .

SAP “makcdg tdclib” Primitive / Message
¢ xgen Document Constants and Structs
¢ ccdgen

= Compilers

¢ msdev / cl =N
¢ (mktc) - — —

Compilers

TDC Linker
Testcases

= For more informations see:
¢ protocol_stack_testing.ppt

¢ 8415_028.doc
(ClearCase: \GPF\DOC\8415_028.doc)

© Texas Instruments, Berlin 2003 Confidential Slide No. 10



TAPCaller ... preparations oToas

& gir_tce - TapCaller _ O] x|

. 3 ° File Contral  “iew Eu:unfigurati.cun ?
Selection of test cases: R e
Test Caze | State / LDaFIQefauIt | Title -

E>Start tapca“_er.bat GRRODTZ  Urkpd..  Settings. »7303-14:13:19 j

TAPCaller - Selection E

Test Cazes and Protocol Stack |

(ClearCase: I
\gpf\BIN\tapcaller.bat) Pl P _|

= choose directory /

from GEERE
from GRE
from GEERE
from GRRE
from GEERE
from GER
from GEERE
from GEE
from GEERE

=>enable testcases i
frOm DI_I_(S) Select Al | Clear &l | Dietails | f

— Protocol Stack | Dszel[ 0%]
Fath: Ip:\gESm'ﬁcundat'ﬁms'ﬁbin'ﬁG23_SMI_I3F'F|S.E:-:E _l

¥ Enabled Waitl[l g after start

¥ Restart after each testcase

(] I Cancel | Sy | Help

© Texas Instruments, Berlin 2003 Confidential Slide No. 11




{';‘ TEXAS

°
TAPCaller ... prepara tions INSTRUMENTS
° & agrrtce - TapCaller O] x|
® Protocol stack (PS) selection: i Cod Vi Coipsion
E’ulnl il ol ~Selechon... .- Pl F
Test Caze LS‘&E L':'a'_ngf ‘ ﬁ
=Start a protocol stack by your own,  [oioe e s ——
D 11 nkno., eptember 10, 2003 - 21:54:1¢
. * * * L10013  Unked . September 10, 2003 - 21:54:31
e. g . 1NS1 d e V'| Sud I_Stu d 10 ... / RRRO0TZ | Do Dootomber 10200 21500
GRROG Pazzed  September 05, 2003 - 14:12:2%
TAPCaller - Selection September 05, 2003 - 16:44:3F
... September 05, 2003 - 16:44:4%
E> . Test Cazes and Protocol Stack I ed
f — Test Cazes ed
eee O r S p e C-I y a n RE T o o 3mt cond atms testhest ar _l ed
ed
executable ... FE e Al
S ERIL01A Pt H September 05, 2003 - 15:40:45
EEE%%S%B Eram ggg H  September 05, 2003 - 16:41:0;
rom i September 05, 2003 - 16:41:3(
= veo d nd enab I.e S ERI111E from SRR | September 05, 2003 - 16:42-1
gggﬁigﬂ Eram ggg i September 05, 2003 - 16:43:11
* v T ... September 05, 2003 - 16:43:4F
automatic start of PS \ Jaus fron G -
from ChR -
&
(before each test case St S | ,
. [ Clear &l | Details | i _'rl_I
exe C Ut] O n ) ~ Protacal Sta}rt - 4
Path: Ip:ngSrkcundat\ms\bin'\GZS_SMI_GF'FHS.BHB _l
ﬁ' ar.tee - TapCaller \F Enablzd WaitID ms after start
. . . . ¥ Restart after each testcase
File  Control “iew Configuration
ElEI £| o 0 D e EE' F | F | U | TEl Rll (] % I Cancel | Apply | Help
© Texas Instruments, Berlin 2003 Confidential Slide No. 12



TAPCaller ... usage with old TAP oToas

® Data flow:
RR Trace
MM  windows
TAP
Caller
Testcase Start
Protocol DLL St
Stack Op
primitives
TST .dbg
files
traces

Protocol stack Test system
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TAPCaller ... usage with old TAP oToas

® Sna ps hot: © tapcallr.tco~ TopCale —

File Configuration Contal 7
opc : 80004010 [E1000A] [41] A =
data : 02 00 00 00 S|EE| ole|n]|[s #|=F|® ~|2]
. Test Ca...l State | Date and Time | Title =
{39) RWALT: RR—REMY—M {37673) Ra101 Passed Thu Aug 15 15:25:44 2002

C 0: req frames RAZI0A  Untested
RAZ108 Untested

- RazZiol  Untested

RazZ10h  Untested

Ra2208  Untested

i —SYS T !E E R&Z208  Untested

R&Z30 Untested
Fo1350 0K A| R&240  Untested
R&Za0 Untested
F01550 OK Ra3110 Untested
Fo1550 0K Ra3120 Untested
Ra3130 Untested
Fol1600 DK RA3210 Untested
R&3220 Untested
FOo1600 DE RA3230  Untested
U
- Thu Aug 1519

i _RA =10] x| RAA0T0

. - RA4020

F01950 11i shm tick reqg() AI RA4110

F01950 fax ul data trams Rad 20

F01950 TISY:0x00-0x00

F01950 ——-0UT:Rik FEADY IHD Untested
Rad221 Untested

62 !EIE F01950 fax dl1 data trans - / Eigg? Ortested

Untested
Untested
Untested

Untested

USART: shared memory area created A
SYSTEH ERROR: FALSE giféi? H:E:z:zj
Tack RR suspended
COML opened? R&4300  Untested
Usart © dissbled RASID  Untested
9600 Baud, @ Pavity, § CPS, @ STOP Eigﬁ?u Hntesteg —
SYSTEM ERROR: FALSE riteste:
Task CC suspended RABO Untested

RAE0Z0 Untested

B RAGO30  Untested
a r RAB040 Untested
RABOS0 Untested

rimitives e e
P TAP?2 Stop . o

For Help, Press F1. ,Z

tap2_gprs.exe

—
traces

Protocol stack Test system
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TAPCaller ... usage with old TAP

{'f TEXAS
INSTRUMENTS

® Configuration:

= select TAP executable
which has to be rebuild

after each makcdg call \

I"-.-'-.-":'xgpf'\ IMtap?_gprs.exd

=... and choose
,old TAP“-mode

=evtl. modify
communication
type, 1f testing
with a real target

© Texas Instruments, Berlin 2003

# tapcaller_tce - TapCaller

File EMGMENN Contral

~,  Settings...

Settings

Selection...

| Tesl Pratacal...
Ral
Fa2 v Toolbar

I [=] B3

Hl[s 2= F|w| ~|?]

| Date and Time

| Title »

AP Options | Test Tu:u:ulsl Wig Tu:u:ulsl

L

— Interface

% Simulated USART 0 USART 7 Socket

ConPop T

zalhost

" Murnber of repeatz—

P

— Flaw Cantral

I-t 50000

Baudrate—— " Other Optionz —

|| F

-

vihen tart

— T est Selection
Select all available ‘E

Toolz an ald FRAME Y —

Ize old TAP, do
M not gtart PCO, ..

YWarh me befare
overaniting results

— Resulk Delete W arning — |'

T ool execute flag

[T Fun TAP hidden

Thu &ug 15 13:23:44 2002

]|

o |

Cancel

| Sppll

Help

Confidential
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TAPCaller ... usage with TAP2 & PCO2 oToas

® Data flow:
\nterprete Caller
Testcase  Start
DLL StOp
duplicated
primitives .dbg
Protocol traces | control files
Stack primitives /
rimitives
TST - ToT |duplicated primitives PCC_)
traces traces —tlogfile

Protocol stack Test system
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TAPCaller ... usage with TAP2 & PCO2 Toes

& tapcaller.tce - TapCaller M=l E3

File  Configuration Control 2

ain.svc - Live data stream

File Edit View Server Target Tools Help
® Snapshot: PCO-  Eealzossr e claia| ole|n|[5 y[=lr[v| vl2]
° T| Tine [Br... |Hame | Content =] = e
p . TR0t T i tin t ros() Test Ca... | State | Date and Time | Title
00059638 ms MM <TRACE> STATE_MH: MH_VAIT_FOR_RR_ACTIVE Ra101 Passed Thu Aug 15 13:23:44 2002
I ewer 00059638 ms MM <TRACE> tim_start_timesr (T_REG) R&2104  Untested
00037472 ms MM <TRACE> tim_exec timeout (T_REG) RAZ10E Untezted
00037522 m= HH <TRACE> tim_t_regi) RAXOC Untested
00037527 ns MM <TRACE> STATE_MM-MM_WATT FOR RR ACTIVE RAZIOD Untested
00037522 ms M <TRACE» tim start_timer (T_REG)
00050520 ms b <TRACE> tin_exec_timecut (T_REG) RAZIA  Untested
|:> teStC ase 00050520 ns MM <TRACE:> tin t_reg() Ral20B  Untested
00050520 ms M <TRACE> STATE_MM:MM_WAIT FOR_RR_ACTIVE RA230 Untested
00050520 ms MM <TRACE> tim_start_timer (T_REG) R&240 Untested
L3 00019026 ms  CST <TRACE> pei_config() Ra&250 Untested
r’u n n'l n g 00019026 ms CST  <TRACE> MMI_MODEL=<1,1,1> F&3110  Untested
00019126 ms  SYST <TRACE» QK BA3120 Untested
00019226 s CST  <TRACE> Dei_configl)
00019226 s CST  <TRACE> MMI_MODEL=<1.1,1> Eig;?g Hntesmg
00013226 ns SYST  <TRACE: oK nteste
00023254 n= b <TRACE> tin_exec_timecut (T_REG) S ar RA3ZZ0  Untested
00023254 me b <TRACE> tim t_reqi) RA3230  Untested
00023254 ms MM <TRACE> STATE_MM:MM_WAIT FOR RR_ACTIVE RA3310  Untested
00023254 ms MM <TRACE> tim_start_timer (T_ = [ I, Thu g 151
4] | 3 frtested
| Element Walue Clearkext ‘ niested
FR&44110  / Untested
Fieady

R&4120 Untested
Untested
Untested
Untested
Untested
Untested
Untested
Untested
Untested

Untested
control/rm e
Ra510 Untested

R&520 Untested -
RABIT0  Untested
Rag011 Untested
RAB020 Untested
R&E030 Untested
R&G040  Untested
R&E050 Untested
RABOED  Untested
R&E070 Untested

RaEB0E0 Untested =
T g ;I_‘

For Help, Press F1.

CO-
Server

TAP2

ISHRT : shared memory area created
SYSTEM ERROR: FALSE

ask RR Sl.lSl.Jended ta p 2 a exe

8 CPS, B STOP

Task CC suspended

primitives
M

traces

Protocol stack Test system
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TAPCaller ... usage with TAP2 & PCO2 oToas

@ tapcaller_tce - TapCaller M= 3

File  Configuration Control 2

File Edit View Server Target Tools Help

. 8 [75- 2] 2] DIBISIT 3| vesirbsae s zl@ls| olo[n|[s sl:lr[v| rle]
® Snapshot:

T| Tine [Bx. .. | Home | Content B = e
EE i i b, o) Test Ca...l State | Date and Time | Title
00059638 ms  HH <TRACE> STATE_MM:MH_VAIT_FOR_RR_ACTIVE R&101 Pagzed Thu Aug 15 19:23:44 2002
00059638 ms MM <TRACE> tim_start_timesr (T_REG) R&2104  Untested
|:> t t 00037472 ns MM <TRACE:> tin exec_timeout (T_REG) RAZIOE  Urtested
eS Case 00037522 ns  HM <TRACE> tim t_regi) EATOC Untested
00037622 ae W CTRACE: Vin ctazs viner (TRES RAZIOD  ntested
s < » im_start_timesr L
re p lay 00050520 ns MM <TRACE> tin_exec_timeout (T_REG) Eiggg’a H:E:E::g
00050520 ms HH <TRACE> tim_t_regi)
00050520 ms M <TRACE> STATE_MM:MM_WAIT FOR_RR_ACTIVE RAZ20 Untested
00050520 ms MM <TRACE> tin_start_tinsr (T_REG) Ra240 Untested
00019026 ms  CST <TRACE> pei_config() Ra&250 Untested
00019026 ms CST  <TRACES MMI_MODEL=<1.1.1>» Ra3110  Untested
00019126 ms SVYST  <TRACE> QK BA3120 Untested
00019226 s CST  <TRACE> Dei_configl)
00019226 s CST  <TRACE> MMI_MODEL=¢1,1,1> Eig;?g Hntesteg
00019226 me SYST  <TRACE:> oK nieste
| 00023254 ns KN <TRACE> tin_exec_timeout (T_REG) Fa3za0  Untested
= = = = i memll ) Ra3z30 Untested
5" main.svc - W:igpfutipcoitestsessions\tcgen\PRIM_only_pco loaded STATE MM - HK_WATT FOR RR_ACTIVE FA30  Untested
File Edit “iew Server Target Tool:z Help tin_start_timsr (T_ = Hmm P Thu Aug 15
= — 0
B [ w2 o O=wy ® ” No stiZindHable lnaded | I RA4D20
FR&44110  / Untested
T| Time [ Pr.. . | Hame | Content -] [ Rad120 [ Untested
Hv\ 00060075 ms LLC IDENTITY EEQUEST 15 00 00 00 01 00 0O 00 OO0 OO OO 0o Untested
gy 00050084 ms GMM  IDENTITY RESP... 16 00 00 00 01 01 01 OF 02 06 02 00 O P( :O_ H;t:z:zg
o 00060093 me LLC  LLGHM_TRIGGER... 2F 01 00 20 Dniosted
oh 00060880 ms GMM  SIM AUTHENTIC... 03 00 17 41 B9 0D 7D B4 SE D6 6D 43 E Untested
Uiﬁll 00061032 ms SIH SIM AUTHENWTIC. . E4 58 ED 42 (00 9C D8 3E AD 09 5D Al - Untested
Eﬁll 00061032 ms GHHM LLGHM ASSTGH REQ FF FF FF FF 55 10 DE 93 00 9C D& 3E AJ IeWe rS Untested
gy 00061037 m= GHM AUTHENTICATIO. .. 13 ( 10=00) 01 20 00 00 00 E4 5% ED 4 Aprin H”:esteg
o 00061042 me LLC  LLGHM_TRIGGER. .. 2B 01 00 20 CO ntrol R0 Ui
oh 00061680 ms GMM  GMMRR_ATTACH ... G55 10 DE 93 = FASID Untested

RABIT0  Untested
Rag011 Untested
RAB020 Untested
R&E030 Untested
R&G040  Untested
R&E050 Untested
RABOED  Untested
R&E070 Untested

RaEB0E0 Untested =
qT I _>l_I

For Help, Press F1. [z

CO-
Server

I;li%:nlt_LGMM ASSIGM_REQ - I e Clea'te”tl traces,

@ old_ti [old temporary Ioglcal link. .. FF FF FFFF

: I 5510 D 1

-@ llgmm_| kc [GPRS cu:henng key] D 9C D8 3E AD 0350 A1 <5ub structure: d u p I I Cated

@ key [ciphering key content]  009C D8 3E AD 0950 A1 Iays - . -
primitives

: @ ciphering_algorithm [ciphering a... 00 no cipherin
=-@% AUTHENTICATION_AMD_CIPHER...

@ mag_type [Message Type) 13

@ a_c_reference_number (AC re.. 00000000 <5ub structure:
@ authentication_parameter_sres ... 20000000 E4 58ED 42 00 00 00 00 <Sub structure:
gmobile_identity [FTHS] mobile ... <element irvealid>

il R 611 PM

Test system
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TAPCaller ... usage with TAP2 & PCO2

{'f TEXAS
INSTRUMENTS

Configuration

File  Control  Wiew

® Configuration (1):

£ gi_tce - TapCaller

Eﬁ-lnl EI 0 Selection...

Test Case | State
DL1000z2 Unte

=select path to tap2.exe ...

ettings...

Load Default Config  #

plF|u| 7|ri
| Title

e -

General Optians | PCO I Mare Viewing Tu:u:ulsl

TAR Settingz
Executable (2.9 = hgpfbinttap. exe]:
Ip:'\gpf"sBIN'xtapE.e:-:e

=... and deselect =
,old TAP“-mode

Timeout Other Dptions
{15000 ms {

[

Special CCDdata-DLL: ||

— Communication

% Simulated USART ¢ USART  Socket
"EDI‘I‘IPDH "Flnw Contral "Baudrate

II::u:thu:us IN |384EIEI

PCOM [T Tade [T Old-Header [

Load Predefined Eu:unfig:l ¢choose ones

=evtl. modify
communication
type, 1f testing

Wharn me before Fun TAF and PS
r ovenwiting results v hiddet
Toolz on old FRAME?

[T Use old TAP, do not startt PCO, ...

— Result Delete Warning—‘ " Tools execute flag

with a real target

o]

Cancel | Spply Help

© Texas Instruments, Berlin 2003 Confidential

MM ommomm

L2003 -
L2003 -
0, 2003 -
A, 2003 -
R, 2003 -
A, 2003 -

. 2003 -
L 2003 -
2003 -
2003 -
2003 -
. 2003 -

21:54:18
21:54.31
21:54.41

141227 uplink_thf_est
16:44:35 uplink_thf_est
16:44:47 uplink_tbf_est
packet_assigr
packet_azsigr
packet_azsigr
packet_agzzigr
packet_azzigr
packet_assigr
16:40:45 packet_assigr
16:41:07 receipt_of_pa
16:471:30 receipt_of_pa
164216 ho_channel_n
16:43:11 no_channel_n
164345 contention_re:
packet_downl
dowanlink_tef_
dowanlink_tbf
framenumber_
Slide No. 19



TAPCaller ... usage with TAP2 & PCO2

{'f TEXAS
INSTRUMENTS

® Configuration (2):

=enable logging with PCO ...

General Options  PCO |M|:ure"-.r"iewing Toolz Hm
=... and choose path tommum

executables (should be the
same as for tap2.exe) — | mou

=evtl. select a viewer _—— s
configuration, with which

a PCO-Viewer should be
started while running

testcases

© Texas Instruments, Berlin 2003

£ gi_tce - TapCaller

File  Control e ST el ey

E’vlnl EI O Selection...

plF|u| T ri

Test Case | Chate Load Default Config  #

| Title

DL1000Z  Unkests~ SSHngs...

ettingz

¥ Log with PCO while testing

Directary of PCO Executables

[FAGPFABINY [

Canfigs-Dir: Ip:'xgpf"xc:fg'x |
Fun viewers with this configurations while testing:

[ Jtest |

| “Add config” |

uplink_thf_est
uplink_thf_est
uplink_tbf_est
packet_assigr
packet_azsigr
packet_azsigr
packet_agzzigr
packet_azzigr
packet_assigr
packet_assigr
receipt_of_pa
receipt_of_pa
ho_channel_n
no_channel_n
contention_re:
packet_downl
dowanlink_tef_
dowanlink_tbf
framenumber_
[N [ A P— |

0k, I Cancel Amply Help

Confidential
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TAPCaller ... important files

{'f TEXAS
INSTRUMENTS

® Executables and DLLs:

TST
tst.exe

FRAME
frame_wn.dll
tif_ wn.dll
misc_wn.dll

CCDedit
ccddata_dl |.dll, ccodata_toac.an

PCO_Srv.exe

VCMS - cms.dll

PCO_View

.EXE

TAP
Caller
tapcaller.exe

Windows, Linux, ...

© Texas Instruments, Berlin 2003
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TAPCaller ... important files

{'f TEXAS
INSTRUMENTS

® PCO configuration files:

= pco.ini
(ClearCase: \gpf\BIN\pco.ini)

¢ contains all settings for the
PCO components

= * .svc-files

[General]
ServerHame=PCO5
DataSize=16008

[Server]

TopHost=8

Trayg=1
TestSessionPath=W:\gpfiutilipcortestsessions
DatafueneSize=23

[Controller]
Primlist=8100010000
PrimFile=Uiew.txt
StartlList=pco_start.lst

+ Standard-Viewer-Configuration files

* tap.svc.default

-> default viewer config, will be copied to tap.svc by tapcaller.bat

® TAPCaller configuration files:
= *.tcc-files

+ TAP-Caller-Configuration files

© Texas Instruments, Berlin 2003
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TAPCaller ... important files oToas

® Volatile files:
= have to be build togetherwith the used protocol stack
¢+ ccddata_dll.dll (table with primitive symbols)
+ str2ind.tab (table with trace texts - introduced with GPRS_1.3.2)

® Detailed documentations:

= tapcaller_userguide.doc
(ClearCase: \gpf\DOC\tapcaller\tapcaller_userguide.doc)

= pco_userguide.doc
(ClearCase: \gpf\DOC\pco\pco_userguide.doc)

= frame_users_guide.doc
(ClearCase: \gpf\DOC\frame_users_guide.doc)

= testplatform_userguide.doc
(ClearCase: \gpf\DOC\testplatform_usersguide.doc)

= tapcaller_intro.ppt (this document)
(ClearCase: \gpf\DOC\tapcaller\tapcaller_intro.ppt)
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TAPCaller ... TI internal issues &%&‘ﬁ%m

® Maintenance and versions:
= TAPCaller, TAP and PCO are maintained by the GPF-team

= delivery is usually done inside the gpf.csi file included in the
ConfigSpec of each developer

=the very newest version can be obtained by including
gpf_testtools.csi right after “mkbranch xxx” (at least before
gpf.csi) in the ConfigSpec

® Complaining:
= can be done directly by using the “moan”-button in the system tray
=see \gpf\DOC\moanbtn\mbtn_userguide.doc

‘P 538 PM
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