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Important Notice

Texas Instruments Incorporated and/or its subsidiaries (TI) reserve the right to make corrections,
modifications, enhancements, improvements, and other changes to its products, software and ser-
vices at any time and to discontinue any product, software or service without notice. Customers should
obtain the latest relevant information during product design and before placing orders and should ver-
ify that such information is current and complete.

All products are sold subject to TI's terms and conditions of sale supplied at the time of order ac-
knowledgment. Tl warrants performance of its hardware products to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control tech-
niques are used to the extent Tl deems necessary to support this warranty. Except where mandated
by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are respon-
sible for their products and applications using Tl products, software and/or services. To minimize the
risks associated with customer products and applications, customers should provide adequate design,
testing and operating safeguards.

Any access to and/or use of Tl software described in this document is subject to Customers entering
into formal license agreements and payment of associated license fees. Tl software may solely be
used and/or copied subject to and strictly in accordance with all the terms of such license agreements.

Customer acknowledges and agrees that Tl products and/or software may be based on or implement
industry recognized standards and that certain third parties may claim intellectual property rights
therein. The supply of products and/or the licensing of software does not convey a license from Tl to
any third party intellectual property rights and Tl expressly disclaims liability for infringement of third
party intellectual property rights.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl
patent right, copyright, mask work right, or other Tl intellectual property right relating to any combina-
tion, machine, or process in which Tl products, software or services are used.

Information published by Tl regarding third—party products, software or services does not constitute a
license from Tl to use such products, software or services or a warranty, endorsement thereof or
statement regarding their availability. Use of such information, products, software or services may
require a license from a third party under the patents or other intellectual property of the third party, or
a license from Tl under the patents or other intellectual property of TI.

No part of this document may be reproduced or transmitted in any form or by any means, electroni-
cally or mechanically, including photocopying and recording, for any purpose without the express writ-
ten permission of TI.
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0 Document Control

0.1 Change History

Date Changed by Approved by Version | Status | Notes
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2003-Sep-17 |RK 0.6 Draft 3
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Initial version

updated

N =

Standard Viewer doc added

New official Document ID introduced

0.2 List of Figures and Tables

0.3 List of References

[GSM 2.30]

[PANEL]
[XPAN]

[MOAN]

[XM]
[PCO2_D]
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[PCO_TCGEN]

ETS 300 511: July 1995 (GSM 02.30 version 4.13.0)
Man-Machine Interface (MMI) of the Mobile Station (MS), ETSI

8415.014.00.105, February 7, 2000, Panel — PC Test Application
06-03-36-UDO, xPanel Developer Description (xpan_userguide.doc)

06-03-53-UDO, MoanBtn — Instant GUI-problem Informer
(mbtn_userguide.doc)

06-03-55-UDO, XM —GUI-frontend for GPF m.bat (xm_userguide.doc)
06-03-35-SLL, PCO2 — Developers Description (pco_description.doc)

8434.100.02.001, January, 2002, Frame Users Guide
(frame_users_guide.doc)

Testing with xPanel & PCO2 (pco_intro.ppt)
Filter levels with PCO2 (pco_filtering.ppt)
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0.4 Abbreviations

ACI Application Control Interface (AT Commands)

cC Call Control

DL Data Link Layer

FAD Fax And Data

G23 The Condat implementation of Layers 2 and 3 of the GSM Protocol Stack

G23 Target System Hardware which executes G23

GMM GPRS Mobility Management

GRR GPRS Radio Resource

L1 Layer 1

L2R Layer 2 Relay

LCD Liquid Crystal Display

LLC Logical Link Control

MM Mobility Management

MMI Man Machine Interface

MOC Mobile Originated Call

MTC Mobile Terminated Call

PC Personal Computer

PCO Point of Control and Observation, file format for storing whole test sessions

PL Physical Layer

PPP Point to Point Protocol

RLP Radio Link Protocol

RR Radio Resource

SIM Subscriber Identification Module

SM Session Management

SMS Short Message System

SNDCP SubNetwork Dependent Convergence Protocol

SS Supplementary Services

SVE Standard Viewer Entries, files format for storing all traces/hexdumps currently shown in a specific
Standard Viewer

T30 T30 (FAX Protocol)

TCGEN Test Case Generator

PIN Personal Identification Number

RS232 Serial Communication Standard

Target System Shortened form of 'G23 Target System'

UART Universal Asynchronous Receiver Transmitter

For further abbreviations see e.g. the documents under ClearCase control in \g23m\condat\ms\sap.

% Texas Instruments Proprietary Information — Internal Data Page 6 of 34
TEXAS
INSTRUMENTS



A= TRV LVT VMV MeVY T VWY e  TTEVIHT =NV TR MYl gHiMe AV VWY YUY WA VT =il

0.5 Terms

Entity Program which executes the functions of a layer

Message A message is a data unit which is transferred between the entities of the
same layer (peer-to-peer) of the mobile and infrastructure side. Message
is used as a synonym to protocol data unit (PDU). A message may con-
tain several information elements.

Primitive A primitive is a data unit which is transferred between layers on one
component (mobile station or infrastructure). The primitive has an opera-
tion code which identifies the primitive and its parameters.

Service Access Point A Service Access Point is a data interface between two layers on one compo-

nent (mobile station or infrastructure).
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1 Introduction

G23 is a software package implementing Layers 2 and 3 of the ETSI-defined GSM air interface signal-
ing protocol, and as such represents the part of a GSM mobile station's protocol software which is
both, platform and manufacturer independent. Therefore, G23 can be viewed as a building block pro-
viding standardized functionality through generic interfaces for easy integration.

The G23 suite of products consists of the following items:

Layers 2 and 3 for speech & short message services,
Layers 2 and 3 for fax & data services,

Application Control Interface/AT Command Interface,
MMI and MMI Framework (MFW) and

Test and integration support tools.

This document is the User Guide for the tool “PCO”. This guide is based on the assumption that the
user is familiar with the basic operation principles of mobile phones. It is meant to give an introduction
of the functionality and the co-ordination of the sub-tools making up the new PCO, and to explain sev-
eral important issues in detail.

PCO is a tool that finally provides an interface for tracking all kind of traces and primitives.
Originally it was designed as a Tl-internal tool only but there are already some customers using the
“old” PCO as well. The TAP and the old PANEL also contain parts of it.

For the new PCO the concept has been completely updated: Unlike former PCO-solutions the current
version does not (directly) depend on the FRAME. Furthermore there are now at minimum three
stand-alone executables - a server, a controller and one (or more) viewer(s).

Currently there are only Win32-versions (GUI supported or command line based) available.

PCO does also include moan button support (see [MOAN]), if you got the moanbtn.dll with the pack-
age (internal Tl workers with ClearCase automatically get it).

PCO is typically used in combination with the xPanel (see [XPAN]) or the new TAP2.

2 General Application Manual

2.1 Environment / Installation

To use pco some environmental constraints have to be taken into account.

For use under Windows:

You'll have to make sure that several DLL/EXE-files are available to the system. In the Tl development
directory structure you can find them in ,<View>/GPF/BIN" :

e CMS.dll, ccddata_load.dll, frame.dll, misc.dll, tif.dll, tst.exe

e Ccddata_dll.dll (if you want to use CCD-support)

So just make sure ,<View>/GPF/BIN” is in your PATH-variable.

The “Ccddata_dll.dII” will be rebuild every time you call “makcdg”.

To avoid periodically reconfiguration you should further provide an ini-file or modify the default one:
,<View>/GPF/cfg/pco.ini” (see 2.3 for details). It will be modified automatically after closing PCO.

2.2 Getting started

For your convenience a dedicated batch file comes with the PCO which starts a minimum set of com-
ponents to work meaningful. (it actually just calls the GUI-Controller to load the configured test envi-
ronment — see 3.2.6)
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To start PCO the first time just call pco2.bat. Now you should see the PCO-server in the corner right
down (or minimized to system tray), the PCO-controller in the corner right up and 2 standard viewers
somewhere on screen (its position can be stored). Additionally the xPanel will be started (see [XPAN]).
Now start your stack and you should see traces in the standard viewer. (If not, you probably have to
change the communication settings — see 3.2.4)

See [PCO_INTRO] (pco_intro.pps) for a short introduction with screen shots.

2.3 Command line parameters and ini-files

From the command line you can specify some environmental options for the pco-components.
The command line parameters of the convenience batch file pco2.bat are as follows:

-h ... display all parameters

- nogui <sessionname> ... start server without GUI to record a session (+ GUI-viewer)

- nogui replay <sessionname> ... start server without GUI to replay a session (+ GUI-viewer)

- tst_com{1|2} ... configure communication via test interface on com port 1/2

- at_com{1|2} ... configure communication via at interface on com port 1/2

- sim ... configure communication via shared memory

- ti_mux ... configure communication via Tl multiplexer

- {ccd|no_ccd} . load specific default test environment with/without requiring ccddata_dll.dll

See 3.1.1,3.22and 3.3.1.1 for component specific information.

If you don’t give any parameters the default ini-file “pco.ini” will be parsed if one exists in the current
directory or in the “..\cfg"-directory of the executable.

In an ini-file only lines of the following format will be interpreted:

‘['<component>’]’

<parameter><whitespace>'='<whitespace><Value>

There exist some general settings applicable to all PCO components:

[General]

e CCDDataPath ... path to the ccddata-dll which shall be used for interpretation/decoding (e.g.
ccddata_dll.dll)

e DataSize ... size of an data element in queues for traces/primitives in bytes (e.g. 1400)

e ServerName ... internal name of the used PCO server (PCOS, L3SRY, ...)

An overview of the available component specific parameters is given in the sections 3.2.3, 3.2.3 and
3.3.1.2.
You can find examples in the default pco.ini file.

2.4 File formats supported by PCO

This chapter contains information about the different file formats which can be used together with
PCO.

241 *.pco - PCO-logdfiles (test sessions)

Description:

PCO-logfiles contain all data received via test interface during a test session — independent of any
filter settings in connected viewers (see also [PCO_FILTERS])). If no str2ind-table was found at test
time it contains the pure indices, so during later replay a correct str2ind-table can still be applied. If a
matching table was found, the logfile contains the decompressed traces.

Moreover, the ccddata-DLL used during testing is attached to the file for later usage.

Created by:

... PCO-Server (see 3.1) which has to be controlled to start/stop logging either by the command line
PCO-Controller (see 3.2.2) or by the GUI-Controller (see 3.2.1 and [PCO_INTRO] chapter “Logging &
Replay”). Per default the logfiles will be stored into folder ..\bin\testsessions.
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Usage possibilities:

PCO logfiles can be used in various ways, e.qg., for replay through all connected viewers via the PCO-
Controller (see 3.2.1 and [PCO_INTRO] chapter “Logging & Replay”), for filtered examination by load-
ing into a Standard Viewer (see 3.3.1) or even to generate new TDC testcases with TCGen (see
[PCO_TCGEN])).

Furthermore, once loaded into a Standard Viewer the filtered content can be exported into other for-
mats like .sve, .dbg or .txt(see 3.3.1).

Parts of a logfile can be stored into new ones via the GUI-Controller (see 3.2.1) or the Standard
Viewer (see 3.3.1).

2.4.2 *.sve — Standard Viewer Entries

Description:

As the name implies .sve files contain entries (traces or hexdumps of duplicated primitives) of a PCO
Standard Viewer which could be seen there at the time of saving. That means, e.g., all traces from
entities which were not in the watch list of the particular viewer can not be reproduced via such a file. It
also does not contain any information about the ccddata-DLL used and if no str2ind-table was found at
test time the .sve-file will contain the STR2IND error messages as displayed in the viewer.

On the other hand, evtl. added entry comments or dedicated colors for some entries (not the general
sender colors) will be saved, too.

Created by:
... PCO Standard Viewer (see 3.3.1). If no or only one entry is selected all are stored, otherwise only
the selected ones will be taken into account.

Usage possibilities:

This format has been introduced in the early days of PCO on request by many testers — to have an
easy way to select certain (commented) traces, store and send them to other people. .sve-files can
only be loaded into a Standard Viewer, but from there export into other formats is possible, of course.
Anyway, it is highly recommended to log into .pco-files as well to save all emitted data and forward the
decision of which filter shall be applied to replay time.

2.4.3 *.svc — Standard Viewer Configurations

Description:

.svc-files contain all settings you can make inside the PCO-Standard-Viewer application including,
e.g., size and position of the window, selected filters and colors or str2ind/ccddata-config sets (see
3.3.1.6 and following for more infos). They can also contain entries of the Viewer (see .sve-files
above) if the option “Store entries with configuration” in the <File> menu has been enabled.

Created by:

... PCO Standard Viewer. Per default the viewer will automatically store all changes in the currently
configured svc-file without questioning unless the options “auto save configuration on exit” has been
disabled.

Usage possibilities:

.svc-files are used to store and resample user settings in the various Standard-Viewer instances used.
Per default to configurations (main.svc and syst.svc) are used by the two viewers contained in the
initial test environment (see 3.2.6). You may specify a certain .svc-file as parameter to the Standard-
Viewer on the command line (see also 3.3.1.1) or, e.g., drag and drop such a file to a running viewer
to import the stored settings.

244 *.dbg — DeBuG traces

Description:

Files with the extension .dbg are ASCII-files containing traces formatted in a historical style.
They are still supported for backwards compatibility reasons but their usage is not recommended
anymore.

Created by:
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... PCO Standard Viewer or PCO-Server. The viewer supports menu entries under <File><Export> to
create one .dbg file containing all selected traces (or all if only one or zero are selected). A second
menu entry can be used to export the traces into separate .dbg files for each sender entity.

The server will optionally create separate entity-.dbg-files together with a .pco-logdfile in the same di-
rectory. To request this you may directly change the ini-file (see 3.1.2) or modify the settings in the
GUI-dialog.

Usage possibilities:

.dbg-files can be used for direct examination in any text editor or they can be re-imported into a PCO
Standard-Viewer (e.g., by drag and drop).

Furthermore the tool MFCVIEW can interpret them and generate a graphical message flow diagram.

2.4.5 *.txt — ASCIl output

Description:

txt files contain the content of Standard-Viewer entries in ASCII format. The various parameters (like
time, sender etc.) are separated by tabulators. In case of duplicated primitives the hexdump is con-
tained but the interpreted structure elements can also be exported, optionally.

Created by:

... PCO Standard Viewer. You find the corresponding menu entry under <File><Export>.

In the dialog under <View><Options> it can be decided which column (like time or sender) shall be
exported and up to which level duplicated primitives shall be expanded.

Usage possibilities:
txt-files can be used for direct examination in any text editor or for any kind of post-processing.

2.4.6 *.tab — Str2Ind tables

Description:
Str2Ind tables are ASCII formatted and contain a list of indices and corresponding trace texts.
Such tables must never be edited manually!

Created by:
... PS build process. When using, e.g., BuSyB you'll find them in .\__out__\<variant>\trace.

Usage possibilities:
Str2ind tables are needed to decompress trace indices coming out of a protocol stack under test.
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3 Application Manual for the specific components

3.1 The server

The PCO server is the fundamental part of PCO2. It receives traces and redirected primitives from a testinterface-entity
running on top of the FRAME. This is provided as a stand alone executable: tst.exe.

There are currently two implementations — a command line server (pcod.exe) and a GUI-server for win32 (pco_srv.exe,
pco_minisrv.exe without CCD support).
They can not be started in parallel !

The command line executable will show “PCO server waiting ...” when started and print out strings like “.. connected to ..” if
a viewer connects or “.. testsession ... started”. Whenever a primitive or trace arrives a .’ will be echoed.

The GUI-server can appear in two ways:

- minimized to the system tray where it will blink on arriving primitives/traces 'r@ E11 P

- as a dialog window with more information about the current status

name of current session— i kErali
session pathm\ funring

blinking lamp

Sg23mboondatimsstesthtest_mRR

count of arrived primitives/traceS\
Meszages: 00k, 1.8 bz
count of connected viewers__——emer—" 1

ontop [V Settings... |

The colors of either the system tray icon or the lamp in the dialog depend on
the server status:

- red: server is stopped (that is he doesn't log any primitives but still forwards them to connected viewers)
- green:  server runs in logging mode and stores traces/primitives in the selected session-file (.pco-file)

- yellow:  server runs in logfile mode and awaits requests from viewers to distribute the loaded session

By selecting the “Settings...”-Button further settings can be specified: PCOszerver zettings
- overwriting of the time inside primitives with the PC time while——p.
receiving it [ Dwenarite primitive time with PC time
- inserting of periodically time stamps as traces >
o . . v Inzert PC time stamps every (10 minLtes
- create historical dbg-files together with the
.pco-file [v Create dbg-files while logging

The “Reset"-Button will reset the internal state of the PCO-Server.

Cancel |

3.1.1 Command line parameters

The command line server understands several parameters which can be listed by calling “pcod -h”:

- -i <ini-file> ... use the specified ini-file
- -ver ... print version

3.1.2 Ini-files settings

In the pco.ini file (see 2.3) you can specify several server settings. Most of them can be changed using the GUI-server as
well.
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[Server]

o Tray {0,1} .. specifies, if the GUI-Server should be minimized to system tray

e TopMost {0,1} .. specifies, if the GUI-Server should be on top

o TestSessionPath .. path where the testsessions (.pco-files) will be stored by the server
(shouldn’t be on a ClearCase-View because of performance reasons)

e DataQueueSize ... count of elements in data queue between testinterface and PCO server

e SetTime {0,1} .. specifies, whether the server should set new time values in the re-

ceived primitives (new time values will reflect the current PC time in millisec-
onds since 1970)

e TimeStampPeriod ... period in minutes the server shall insert time stamps as traces

o DontCreateDbgFiles{0,1} .. specifies whether historical dbg-files shall be created together with the
.pco-file during logging
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3.2 The controller

The main purpose of the PCO controller is to change the status of a running PCO server and to send SYSTEM-primitives to
the stack via the server. The GUI-version furthermore hosts the test environment and configures the type of communication

with the protocol stack.

The command line controller (pcoc.exe) can nicely be used in batch files. See 3.2.2 for all suitable parameters.

Command line and GUI version may be used in parallel.

3.2.1 GUI interface

The GUI-controller (pco_ctrl.exe) is currently only available for win32. It will show up as a dialog window in the right upper

corner of the screen.

— Sesgion
To start a test session just enter a session name (or select an old one b Switch ta FEPLAY mode |
from the pull down menu) and push the “Start logging”™-Button. . —
The server should change into green (running) mode. Nam;Festsessmﬂ jj

— Session
Switch to OMLIME mode

WETTEA lestzession]

Beplay TCGen...

|

Test environment

Activate Add wiewer ...

Restart LConfigure ...

To replay an existing logged : :
session switch to replay mode Start logging Siieigilelelelific
(via the uppermost button), se-
lect a session name and push
“‘Replay”.

The server should change into yellow (logfile) mode and connected Viewers will
show the logged traces/primitives.

Pressing the “TCGen..."-Button will provide you with an GUI-Interface for using the
test case generator with the selected session (see [TCGEN]).

Via these buttons you can activate or configure the whole test environment. “Acti-
vate” will bring all windows of the test environment into foreground.
“‘Add viewer” starts a new PCO-Viewer window which may be added to the environ-
ment.

“Configure... " opens a dialog for adding/removing more applications to the start-list-
file (see 3.2.6).

Finally via the “Restart’-button you can restart the whole test environment, that means all applications listed in the start-list-

file (see 3.2.6).

At the very bottom of the controller you'll find these buttons:

Exit | Communication... | 7 |

Use “Exit" to shut down the PCO-Controller and the test environment.

Use “Communication ...” to open a dialog for setting up the communication type to be used to connect to the PS. (See 3.2.4

for details).

Via “?" you'll get version information.

Change
test ses-
sion direc-
tory and
request
session
names
from
server
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The following picture describes the general functionalities of the part framed as
“Stack Control” (see 3.2.5 for more detailed information):

Stack contral

g
| v

Toggle auto-
matic sending
after PS-Reset

Select "~ Send stack config
MAcro but- ——p geng jnit - |
ton to be Send all
adited " Send: GPRS attach T commands
i Send: contained in
Change name | Send: B the list of
of current & end this macro
Macro button — button
iR ||n|t
Command

Expand
command
list of Macro
button

Pool with all
commands con-
tained in View.txt

To add
commands
to the pool
(view.txt)

or copy con-
tent to the
edit control

Azzignment Failure
MEMCHECK GRA
AT+CGATT=1

AT+CGCLASS="B" IM5] Attach

Hide primitive pool |

A v~

«— | listof se-

lected Macro
button

Select stack
configuration

RR
(Traceclasses ~——1GRR—

and primitive
duplications)

To move
&zsignment Failure com-
AT+CGEATT=1 d
AT+CGCLASS="B" IMSI Attach manas
AT+CGCLASS="CGE" R
A \/
|CONFIG FC& T !
0 manua
Send system prinitive |t|:| RR input and y
send a
command

Send selected
stack configu-
ration

o

Send stack configuration

Send: DUPLICATE
Send: MEMCHECK
Send: TRACE OM
Send:

Send: Ml

e e Rie i

Traceclazzes | F'rimiti'-.-'ESI
p.p-"/‘*"

i)

Traceclazses

F'rlmltwes

&)

//@éé/ér

ol ol

GIMM

MM o4

MM o4

W | W

GRR

EERNE
] W

SM

SIM

LLC

SND

UART

DL

| PPP

By clicking with the right mouse button on the macro-lists or the matrix one of the following context menu will appear:

.%Dpy |

Copy the
content of
the current
macro-list
into clip-
board

Bename...

Delete...

Delete cur-
rently se-
lected pool
entry

Rename
currently
selected
pool entry

Copy
Obzery

Load ..
Save ...

Bearganize..
{nad

‘_

Copy content of the

matrix to clipboard
gL

Open observation

\ dialog
v\ Load/save matrix

from/to .xml-file

Reload
ccddata
information
to evtl. dis-
able matrix
entries

The observation dialog is available only if a ccddata-library in version 1.6.1 (or

higher) is used (see 3.3.1.8).
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It provides support for selecting all necessary primitive duplications (see also 3.2.5)
necessary to observe the “outer” SAPs of dedicated entities. After closing this dialog
via ok the calculated settings will replace the current ones in the matrix.

This mechanism is useful if you e.g. want to create logfiles for later usage with the
testcase generator (see [TCGEN] and [PCO_TCGEN]).

Entity list | x| | The reorganization dialog is always avail-
able.

gm gl = A | It can be used to add/remove entities to/from the matrix or to change their order.
g'lml Changes in this dialog have the same effect as directly editing the matrix-file (de-
MM LI fault: pco_stack.xml, see also 3.2.3

RA

GRA

GRLC DEL

SH

CC =l M EMW
IGHLE

] I Cancel |

3.2.2 Command line parameters

The command line controller understands several parameters which can be listed by calling “pcoc —h”":

- spath <path> ... set <path> as the server session path to store .pco-files

- start <testname> ... start a test session named —testname-

- stop ... stop a currently running test session

- open <logfile name> ... open a logfile (stored test session)

- distrib ... make the server forward a loaded session to all connected viewers

- send <receiver> <text> ... send a SYSTEM-primitive -text- to —receiver- (Entity name)

- msend <ASCII-File> ... send multiple SYSTEM-primitives specified in an ASClI-file with entries like:
#comment
<receiver> <command-text>

- close ... close currently opened logfile

- exit ... exit a currently running server

- -n <server-queue-name> ... use a different server queue name

- -ver ... print version

- info [<logfile name>] ... print info about current server state/ specified logfile

3.2.3 Ini-files settings

[Controller]
e NoScreenBoundary .. {0|1}if set, the controller can be moved outside the screen boundaries
o ConfigsFile .. (see 3.2.6)

3.2.4 Test interface configuration (Communication set up)

To set up the communication type to be used (the type of connection with the PS) the following dialog (started by the middle

button at bottom) may be used: T —— 3

Inside it you can do the following:

Load predefined confin: (SNSRI

- Select a predefined configuration

— Commurication type

or W Socket [Tracehus] Hnst:l Part: I
- Se(ljeCt the general type Q*ﬁ USART COM-part: |1_ Baudrate:|1152DD Flaweantral: IW
an

" USART SIM [~ 5T
i, Texas Instruments Proprietary
TexAs " Manual configuration: |cc-m1 N 115200
INSTRUMENTS
™ Use old header ¥ Use Tl mode [~ Wze FCON

Configure I LCancel | Show Testinterface Output
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specify individual parameters
like hostname or com port

- or manually specify parameters for the tst.exe "
- and additionally set some parameters —

After pressing the “Configure’™-button all needed tools (like TraceMultiplexer) will be started and the test interfacg will be (re-
Jeonfigured.

For debugging purposes the output of the test interface executable can be shown/hidden.

When using the TraceMultiplexer you can see whether the connec- XL [_ O]
tion to it succeeded by the green monitor symbol. (old version @mo‘!\ﬁonfig Help
via
et applica-
Applications " tions TP
P ayer racer
operties menu L2/3-Testinterface [PCO 4P anel]

Lamrers (new @Hiviera Tracer

. version PCTM o

Discun 11) @ Minimize: |

' Purge UART
About TraceMultipleser _Puge UART |

R 10:46 AM

The TraceMultiplexer itself has to be configured with the COM port you are using, a baudrate of 115200 and no flow control.
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3.2.5 SYSTEM-primitives, AT-commands and the primitive-file format (view.txt)

SYSTEM-primitives are ASCII-strings sent to an entity and either interpreted by the FRAME or the entity itself. By sending
such a string you may e.g. set the trace class of an entity, duplicate primitives to route them outside the PS to the test sys-
tem or sent an appropriate CONFIG-message to an entity, which will be interpreted in its pei_config()-function. By sending
for example “CONFIG AT+CFUN=1"to MMI you can forward AT-commands to the protocol stack. See [FRAME] for detailed

information about SYSTEM-primitives.
In the GUI-PCO-Controller you have a lot of possibilities to send such ASCII-strings.

Itis possible to type in SYSTEM-primitive text directly in the Edit-box at the bottom
and send it to a specified entity.

As described before you can specify a file with SYSTEM-primitives in the ini-file of the
controller. This primitives will be shown in the pool list box from where you can copy
the ones you need into on of the 5 macro-boxes (you only see one box at a time,
selected by the radio-choice above).

By pushing a macro button (which can be given any name you like) all selected
SYSTEM-primitives will be sent to the server and from there to the protocol stack.

By double clicking a dedicated primitive in the Macro list box you can send this one
separately.

The syntax of an entry in the primitive-file (which can be named anyhow, but “view.txt”
is well known from the old PANEL) is as follows:
- any empty and any line starting with a * is a comment
- an primitive entry goes like:
<description>
<config text>
<name of entity to send to>
\GPF\cfg\view.txt.default is a demo version of such a file.

IMPORTANT! When editing a view.txt-file you should only APPEND new entries since
the controller only remembers the position of chosen SYSTEM-primitives. Inserting en-
tries will result in a confusion of your macro button config!

Editing is possible via the GUI (context-menu and A\V-buttons) as well.

A third possibility is to select trace classes or primitive duplications by using the stack
configuration matrixes and the corresponding button:

ITR&EEEL&SS 0

5 l:nd CONFIG prmilv:

ofFD

Send: init | [
Send: [
Send: [
-
-

2

Send:
Send:

Mame: Jinit

B e

AT+CGRALTO=1
AT+CGCLASS="B" IM5] Attach
AT+CGLLASS="CE"

Hide primitive pool |

AT+COPS=1.2 00107 i

Al v

Send system primitive |t|:|

Traceclazzes I F'rimitivesl Traceclaszes F'"I'I'IIWES Stack control I
.f'& - /4&/&/@/4“_ ’}: Send ztack configuration

/V@{ GIMM

GIMIM | 0 | i) 2 @ Ml o5*

|01 1 T Y g e ) L1 1 I P Py By B

|1 1 [ Y e ) RR

RR i GRR

GRR || 0] | | | — SM |

SM ||| o) D SIM o>

1= 1 I ) e ) ] LLC

LLC SHND

5‘ L] _hlj I:jRT _bl_l

Every configured detail is stored in a stack configuration file which is XML-formatted. The default file is pco_stack.xml but

can be changed in the ini-file (see 3.2.3).
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3.2.6 Test environment

e PrimFile .. file with predefined SYSTEM-primitives for Controller
(usual “view.txt”, see 3.2.4)
e Primlist .. set automatically
e Macrold .. set automatically
e MacroName .. set automatically
e Autosend .. set automatically
e Primtext .. set automatically
e Primreceiver .. set automatically
e StartList .. path to the start-list-file (see 3.2.6)
o StackConfigFile .. path to xml-file containing the stack configuration (traceclasses etc.)
e TSTHeader .. {new|old} — test interface header type
e TSTTiMode .. {0]1} if set, test interface will be configured in TI-Mode
e TSTStx .. {0]1} if set, test interface will be configured in STX-Mode
e TSTCommunication .. communication type (sim, socket, com {1|2]..} file <fname>... — see 3.2.4)
e NoAutolog .. {0]1} if set, controller will not start autologging upon launch
o NoRenameAfterLoggin

.. {0]1} if set the rename option after stop of logging is not offered
¢ NoCcddataFromLogfile
.. {0]1} if set a ccddata-DLL contained will not be used during replay

The GUI version of the PCO controller supports starting a whole test environment. That means a list of applications specified
in an ASCII-file will be started when starting the controller. The name of this start-list-file is specified in the pco ini-file (see
3.2.3). Every line in the file contains the path to an application. You can use the following prefixes: -

- min ... to make an application starting minimised
- hide ... to make an application starting hidden
- # ... to deactive an entry

You may edit this start list from the GUI by selecting “Configure ..” from the “Testenvironment” section:

Teszst environment editor |
 Chatist Add a new stan-
| —  dard PCO viewer
Move entry [ poo_sry Add viewer... ‘T
up / down [w] poo_view main. svi | _—— Add the xPanel
to set start [Ipoo_wiew syst sy Add gPanel... + dd the xPane
order \ P [spanel Add application. . +\

Add any kind of
application

b

Bemowve entry +\

4| | ﬂ Edit entry... i
Cancel |

Remove selected
entry from start list

\
T
T

Edit properties of
selected entry

When editing an entry you'll see this dialog: Properties for application Choose new appli-

cation or select
configuration file

Co_mment_ EDmmPﬂ';I tart xpanel [xpat.ini should contain SOCKET & for a standard
(will be written to pco_start.Ist, too)

e [
\

Application with parameters Eathglkpaned
i

[ Start minimized W Start hidden viewer

i Texas Instrument Page 19 of 34
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"

Choose start behaviour of application
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3.3 Viewers

The concept of PCO is to be open for any kind of viewer front-end for the traces/primitives which applies to minimal require-
ments. See [PCO2_D] for detailed information on how to write your own PCO viewer.

The following paragraphs will give an introduction to already existing viewers.

3.3.1 The standard viewer

The so called “Standard viewer” is just the first viewer which was available. It is a MFC-based WIN32-Viewer, available in
two versions: with CCDEdit-support (pco_view.exe) and without (pco_miniview.exe). The first can use a ccddata-DLL to
interprete duplicated primitives/air messages. Such a DLL has to be build with the matching cdg-files (if not delivered as
well).

If you use the pco2.bat this viewer will be started automatically.

3.3.1.1 Command line parameters
The following parameters may be passed to the command line of pco_view.exe:

- -h ... display information about the command line parameters

- -new ... create new svc-file (StandardViewerConfiguration file)

- <.svc-file> ... load specified svc-file

- -i <ini-file> ... uses specified PCO ini-file

- -open <pco-logfile> ... request the specified PCO logfile (*.pco) from PCO-server

- -import <sve-file> ... import entries from specified sve-file (StandardViewerEntry file)

- -impcfg <xml-config-file> ... initially import all settings and filter configuration from specified
XML-file

- -mobname <mobileld> ... use specified mobile ID (supported if used with LTS-Server only)

3.3.1.2 Ini-file settings

Beside the general settings (see 2.3) some specific ones can be selected in the PCO ini-file:

[Viewers]
e Str2IndPath .. path which will be recursively searched for a matching str2ind-file (*.tab)
(see 3.3.1.7)
o DataQueueSize ... number of elements in queues for traces/primitives
% Texas Instruments Proprietary Information — Internal Data Page 21 of 34
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3.3.1.3 Main Windows and Toolbar

The display of the standard viewer is splitted into 2 main windows with general information about traces/primitives in the

upper one and detailed values of primitive parameters in the other. )
Toggle automatic

The following graphic should describe the main functionalities: Edit Stop i e
. , - scrolling on arriving
Search in Empty Set filter String-List "
S“t.’t; Request  entries list (see 3,3.1.8) (Seé'%.3_1 g) Tacesiprimitives
Connect 1?(;:rl'llivee f?gnze Toggle sync Toggle yi"'e"w of & s Status of str2ind table
to server, with other traces/prims/aj (SZZ 'g-Set (see 3.3.1.7)
Export/Import file mgs‘sages 3.3.1.9)

with entries
(.sve)

Ta »
|Eirﬁ_ E*|E"| |‘|D|_ v ([l B R 5o iazim ] pat ['e2am_ou_

| Tine | Snd | Hame | Rew | Content =

Headers of re-

ceived o 427 15:44:48:904 EKEPD < TRACE » PCO EFD: Virtual key Id =ent:
traces/primitives

and trace- 4491 - 44:48:954 KPD <{TRACE > FCO  EPD: Virtual key Id sent:
text/hex-dump E 430 15:44:48:954 EKFD < TRACE > FCO KPD: Virtual key Id sent:

Detailed info about
the selected primi-
tives/
airmessages

OD082471 m= NP U_CH SERYV_EED FFE 24 01 00 00 04 OO0 00 OO0 01 |

dat_for_imm_aszign(]

Element & | Walue | Elearte:-:tl
=@y U_CM_SERY_RED -
e mzg_type (Meszage Type) 24 4
e : @ cm_szerv_type [CM service typ.. 01 Mobile originating call establishment or ...
E| ﬂ' ciph_key_nurn [Ciphering Keny... 04 0000 00 <5ub structures
i e key_seq(key sequence] 04
- 'ﬂ' mob clazs 2 (Mobile Station C... 07 01 00 0300 07 07 Q000071 07 0007 00 071 00... <5ub structurey =
Ready |CCDDATAVer.: 1£.1 | 1 entries selected
Information to the selected Count of selected entries
menu entry Version of the currently loaded
ccddata-DLL (see 3.3.1.8)
b Texas Instruments Proprietary Information — Internal Data Page 22 of 34
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3.3.1.4 Context Menus
Inside the two main windows you may open context menus:

- in the upper window: Watch zelected zender|z]
Stop watching selected senderz)
YWatch only selected zenderz) [N

C_opy selected entries to Filtar / , \ _ _
clipboard \ Change some filter settings
(see also 3.3.1.8)

Remove selected entries from Lopy selected entries

list —> Bemove selected entires Use an external tool on the selected
Tols & (orall, if none is selected) entries
See \_/iew_ing options dialog Colors Change color only for the selected
later in this document Comments b entries
Mare options... Cange color of Selecteé entries. ..

Add comment to the zelected entries. ..

Set n:u:nlgufu:nr entries from selected senders...

Remowve commenfs from selected entries

Change color for all entries from the

Edit comments for selected entries
same senders

(will be shown as hint while moving mouse over entries)

- in the lower window:

Copy content of the selected detail item to clipboard

Copy zelected itern to clipboard

Toggle showing of invalid element\v . .
99 g Shaw iealid elements

Decide which byte sex shall be used for elements of basic— | Ize |MTEL-like byte sex
type -

See Viewing options dialog later in this document > Mare options...

ﬂ’ Texas Instruments Proprietary Information — Internal Data Page 23 of 34
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3.3.1.5 The Menu
The application menu offers some more options described below:

Open/save environmental settings (like size, Il Edit Yiew Server Target To

filter,...) —® Load configuratior... e .
) . ) . S k ) ASCH-0ukput file .
If selected entries will be stored together with configuration Save configuration
If selected settings will be saved automatically Save configuration As... One dbg-file .
on exit (without question) bore Eitnes Dibg-files ...
. i . v Auto zave
Export entries to several ASCII-ﬂIe-preS or an svc-fil o
(dbg-format readable e.g. by MSCview) Export c
Import entries from a svc-file ——» Impoit Configuration + Entries ...
Printing is not supported yet > Eift... il
Erirt Brezie
Frint Setup...

1 P:hgpfhcfghmain. zve

2 phgpfhofghtap. sve

3 phgpfhofghtest zve

4 Phgpfh. stogenbtest sve

Reload last environmental set- —

If selected the viewer we apply to the server mes-
sage PCO_EXIT and exit when server is exiting —

Exit program\u At close
E xit
v Traces <+— If selected all incoming traces will be shown
v Primitives <+—— If selected all incoming redirected primitives will be shown

v Pure air mezzages <€ If selected air messages contained in incoming redirected primi
- will be extracted and shown without the primitive

Filker 3 . -—
More Options... Set filter (see 3.3.1.8)

Sync mode  $— L .
Toggle synchronization between connected viewers

v Auto scrling €—— 0 . . . o
o Toggle automatic scrolling on arriving traces/primitives
Stop String List.., €<———

W Frimitive Sender

Message Entity Change entry color... €  Change color only for the selected entries
Colors y Setsendercolor.. <€ Change color of all entries from selected senders
Select font... <+— Opens a dialog to change the font of the list-view entries
v Toobar <«—  Show/Hide the toolbar
W étatus Bar <«— Show/Hide the status bar
Load shiZind-table.. = Opens a dialog for manually loading a str2ind-table (see 3.3.1.7)
EtrE.Inu:I " Unload stiZindable «——— Unloads a currently loaded str2ind-table (see 3.3.1.7)
Options ... —— Opens a dialog with more program options (see 3.3.1.6)
Check communication €4—— Sends a “MEMCHECK” system primitive via the server to a connected PS
: : Sends a system primitive requesting the str2ind-version via the server to a con-
4_
Check, strdind wverzsion nected PS

Via the <tool>-menu other tools like MSCView may be invoked on the currently selected entries (or on
all, if none is selected).
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3.3.1.6 The Options-Dialog

Yiewing oplions
i - Set the maximum count of primitives in the list
Masimum traces/primitives count: | 1000000<€t——  (if more arrive the first ones are overwritten by
Tirne: format: “<OBSOLETE>")

o Automatic © Milisecond: O HH:MM:SS: MMM €d— Select format of time column

Show bubble tips with full content of entrp [+ <«
Copy/Paste columns

Select if you want bubble tip information

% Tige Slg'j E|r17tiy N,aFmE F,‘g” ED%EN <+——1——  Specify the columns which shall be copied to the
clipboard if you select “copy” from menu
Detailed treewview

Sham invalid elements @ Select whether invalid elements in primitives should be

shown
_ Count of levels shown automaticaly |2 <+— | Setthe count of primitive-structure levels which should be
Basic data types: expanded automatically

¢ fsHewdump  Hexadezimal ¢ Dezimal | |

Reverse bpte sew [

Select the display format for basic data types
«— L]

Select the byte sex to be used for elements of basic type
Decoding / Decompressing

Sh2lnd-5earch-Path; Config Sets: /Configure your Config-Sets (see 3.3.1.9)
[“arthillvitrn-si_testss&T—

CCD-D atabaze:
|ccddata_dll. di

—— Specify directory where str2ind.tab-files are searched
(see 3.3.1.7 for details concerning compressed traces)

| —— Specify the ccddata-DLL to be used (see 3.3.1.8)
—  Specify whether PCON shall be used

PCOM on duplicated primitives [

1D af maobile to watch:
| \\ Specify the name (ID) of the mobile to be watched with
ok, | Cancel | this viewer (currently together with LTS-Server only)

3.3.1.7 Compressed traces and str2ind

With version 1.3.2 of the Condat GPRS protocol stack so called “compressed tracing” has been intro-
duced. To decompress the traces PCO needs a table (str2ind.tab) which is generated each time a
new protocol stack is build. For detailed information see [STR2IND].

The standard viewer searches for * tab-files in the directory specified in the “View/options”-Dialog and
all sub folders. (This directory is stored in the PCO-ini file in the [Viewers]-section)
If no table has been loaded you will receive error traces like this:
| Fow | Content =l
FCO ERROF: Trace could not be decoded no STRZIND takb.
FCO ERROF: Trace could not be decoded no STRZIND takb.
FCO  ERROE: Trace could not be decoded no STEZIHD tak.
FCO  ERROE: Trace could not be decoded no STEZIHD tak.
Furthermore the status field in the tool bar will state the fact: ETE _
Pathy [P:hg3mt__out__ Mo str2ind-table loaded |

Each time the protocol stack is reset it will send a str2ind-version-number automatically, so that PCO
can try to load a table. Also after receiving some compressed traces without having a table loaded
PCO will request that number from protocol stack. To manually request the version B ook Hel

number you may select “Check str2ind version” from the menu:
\ Check ':Qmmunil:atil:lﬂ

To manually load a specific str2ind-table use the entry in the <view>-menu. This Lheck sir2ind version
should only be done if you are actually certain, that the tab-file is matching the current protocol stack !!
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3.3.1.8 Selecting the CCDDATA-library

In the options dialog (see 3.3.1.6) you can select a specific ccddata-DLL

which shall be used for primitive interpretation and air message decod-
J ing. The selection will be stored in the pco.ini-file and all other con-

nected viewers will be informed — so you have to select it only in on
viewer ! The ccddata-DLL is usually build by the makcdg-script and delivered together with a PS.

CCO-Database:
coddata dil.dl

3.3.1.9 Config-Sets Sh2lnd-5earch-Path:

A config set contains a str2ind-path, a ccddata-DLL | [P\g23m'_out_ J Add |8
and a PCON-setting. With the “Add” and “Del” config | CCD-Database:

sets can be added and removed. In the edit-box ||:|:|:||:|ata didi J Del

below the list the name of the selected set can be
edited. From the toolbar you may quickly change | PCON on duplicated primitives [ hgedm
between configured config sets and so e.g. between

str2ind paths to be used. Stop on String(s)

3.31.10 The STOP-String-List
[JCORRLUPT
In this list you can specify strings which will be searched in W’

the incoming entry-flow .

Whenever such a string is found (case is irrelevant) in an incoming trace, the

automatic scrolling of the entry-list will be stopped and the specific entry be

selected. (Per default the string “ERROR” is selected.)

Via the “New” and “Rem” buttons strings can be added and removed. Mew [EFROR | Bem

The edit-box can be used to modify the currently selected string. g -
OF. | Cancel |

3.3.1.11 Configuring the filter

Currently the CCD-supported version of the standard viewer provides to kinds of filters: one depend-
ing on the sender of a primitive/trace and one depending on an evtl. contained OPC. (The CCD-free
version, pco_miniview.exe, provides only the sender-filter). The following pictures describe the
functionalities of these:

Anthill |
iBSample |

UMTS

PCOView filter option:s To select which primitives should be displayed.
Primitive senders I Priritives by gp% (The entries are added automatically)

EE“E'“:*“ Dfl:”gD'Na‘C” H - Uk € Dok
Eg? — :E-"—E{j_ Prirnitives:
oL ~epe T [IMMBEG/AT TACH REL B
P&l o _DETACH_CHF
GMM #REG_DETACH_REQ
GRA L " MMREG_FLMN_MODE_REQ
L1 — List with entities Ml CBCH REQ -
té‘; o WhiCh should NOT MMI_KEYFAD IND |
LLL be displayed [VIMNSH5_REPORT_IND
bt 8 [WIMPHP_&5SIGNMENT_COM [00207)
hMI [WIMPHP_SINGLE_BLOCK_REQ [0x0201)
PN | [WIMPHP_TBF_RELEASE_COM [0x0209]
EEDS r [WIMPHP_TBF_RELEASE_RED [0x0208)
I— | —J [WIRF_ABORT_IND (04600) =]

. , . Furthermore it is possible to en- Fi

. ’ . llter
Listwith entities  To manually add an able/disable the displaying of all -0 Tremes

which should be  entity (usually entities

traces or all primitives. Enabling

displayed are added automati- “Pure air messages” will result in v Erimitives
cally on their first ap- the viewer unwrapping air mes- v Pure air messages
pearance) sages and showing them without —
the primitive-container. More Options. ..
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3.3.1.12 Parameter Observation

The parameter observation feature of the Standard Viewer allows the user to specify various masks
which will be applied on incoming trace-strings to retrieve the current values of dedicated PS or entity
parameters. Such masks can be specified in the appropriate sheet of the options-dialog, accessible
via menu <view><options> or via the context menu of the parameter-observation list (the first of the
three sub windows of the viewer.

A mask contains characters which are compared with the ones in the traces and strings enclosed by
‘%’-s which are placeholders for the parameters to be read, but they also define the name of a pa-
rameter. As an example the mask “Timeout : Index %timeout-index%” will match traces like “Timeout
: Index 3” and in the latter case “3” will be recognized as the current value of parameter “timeout-
index”. Former values will be shifted up in the list and the new one is inserted.

Matching is done until the end of the mask, so if a trace contains additional characters these are ig-
nored. On the other hand traces which are shorter then the mask will not match.

The following figure explains the functionalities of the options-dialog sheet:

PCO-¥iewer Settings x|
Gereral I Entry Listl Detail Tree  Parameter abzervation I
1

ATTEMTIOM! IF pou are testing with a running target don't foy
to enable the appropriate traceclazses in the matris of

PCO-Cantraller!
Entities i:th/

Furthermaore you have o enable the appropri
filker of thiz wigwerl
Expart... | 1m|:u:urt...J/,

Count of history entries: |3

Current obzervation masks;
kK |: tirmeout-indes

VN

Eritity: [MMI =" Mazk:|Timeout : Index Ztimeout-indexl

Tiime F@mr or

|\D'INI\ Canzel |

Specify the count of historical values to
be shown per parameter. (rows in list)

Export the current masks into a XML-file
or import formerly stored ones from a
XML-file

Enable/Disable existing masks

Add/Delete masks

Start editing the currently selected mask

Specify the entity the trace has to come from
Specify the actual mask

Specify a dedicated color to be used for
displaying the parameter values of this
mask — otherwise the color of the entity
will be taken from the filter

Specify whether an extra column with the
corresponding time shall be shown

The next figure explains the output fields in the parameter-observation list:

Hr. | Time [(timeout—index) | timeout—1ndex |
2 00222100 as—%—

1 -
0 0nz224100 m= 9 <

T| Time | Snd | Content

= 00223100 me  MMI Timeout

= 00223100 m=s  MMI AoC charge for next 3000(
=1

Corresponding time values

Values of the individual parameter, the
one in the lowest row is the newest one

Index 9 <—— Corresponding trace
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3.3.2 Other viewers

Beside the standard MFC-viewer described above several viewers have been developed for specific
needs.

Pco_dump.exe is a simple command line viewer dumping all received traces and primitives to stdout.

The test case generator TCGen (see [TCGEN]) is also internally using the viewer concept to request
PCO lodfiles.

3.3.3 Deriving a new viewer

This chapter is intended to give potential developers of new PCO viewers a general description of how
to do this. See Figure 1 for a first overview.

Individually
derived
viewer

on_data()
send2srv()
send_syscmd()

L —»

.pco
logfile

Figure 1 — Communication overview between PCO server and viewers

Of course you can look into [PCO2_D] and implement your viewer from scratch using CMS and the
PCO communication constants. But it is more easy to apply the object oriented paradigm and use a
dedicated PCOView base class.

There are a lot possibilities: basing on PCOView_templ, PCOView_core or PCOView_frameSupp.
Independent which base will be used “.\INC” has to be added to the include path.

For the detailed description of the PCO_XXX control messages see “.\INC\pco_const.h”.
IMPORTANT: You have to use compiler switch “/Zp1* to set the alignment to 1 byte for all derived
viewers !

To get a first impression of how you could start there exists a so-called DemoViewer whose sources
are delivered together with PCO.
3.3.3.1  Using PCOview_templ

If you already have an application with CMS-queues and only want to connect to a PCO server to retrieve traces and redi-
rected primitives you should derive from the class PCOview_templ defined in “.\INC\pco_view_templ.h".

While you have to provide the names of your queues (one for control messages, one for the trace etc.) as parameters of the
constructor this class implements the following functions:

int connect(void):
- PURPOSE: tries to connect with server by sending PCO_CONNECT with the queue names

- RETURNS: 0 .. success
-1 .. Server not found
-2 .. error while contacting Server
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int subscribe(const char* mobileld):
- PURPOQOSE : tries to subscribe for live data from server
- PARAMS: mobileld .. name of mobile to receive live data from (may be empty)

- RETURNS: 0 .. success
-1 .. Server not found
-2 .. error while contacting Server

int unsubscribe(void):
- PURPOSE : tries to unsubscribe from livedata stream from server

- RETURNS: 0 .. success
-1 .. Server not found
-2 .. error while contacting Server

int disconnect(void):
- PURPOQSE: tries to disconnect from server by sending PCO_DISCONNECT

- RETURNS: 0 .. success
-1 .. Server not found
-2 .. error while contacting Server

int send2srv(void* buf, U16 size, U16 id):
- PURPOSE : tries to send a data buffer to the server

- PARAMS: buf... pointer to buffer
size .. size of buffer
id ... message id

- RETURNS: 0..success
-1.. Server not found
-2 .. error while contacting Server

virtual int on_connected(const void *buf,const char* sender):

- PURPOSE : reaction to PCO_CONNECTED from server
can be overwritten if needed

- PARAMS: buf .. data containing server type
sender .. server queue name

- RETURNS: 0 .. server type supported
-1 .. server type not supported

int get_logdata(ULONG begin, ULONG end):

- PURPOSE: contacts server to request logged data by sending PCO_GET_LOGFILE_DATA with the params
-> if the server is in logfile-mode it will send the requested data (traces etc.) to the primitive-queue

- PARAMS: begin, end .. time area requested (in milliseconds)

- RETURNS: 0 .. success
-1 .. Server not found
-2 .. error while contacting Server

int open_logfile(const char* fname):
- PURPOSE : contacts server to request logged data from a specified logfile
- PARAMS: fname .. name of logfile (full path)

- RETURNS: 0 .. success
-1 .. Server not found
-2 .. error while contacting Server

int set_filter(const char* list):
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- PURPOSE: contacts server to change filter settings by sending PCO_SET_FILTER
-> the server will apply to the new filter when sending the next primitive etc.

- PARAMS: list.. "\O'-separated list of names of entitities
(terminated by "\0\0")
primitives/traces from entities in -list-
should not be forwarded

- RETURNS: 0..success
-1 .. Server not found
-2 .. error while contacting Server

void set_srv_name(const char* sname):
- PURPOSE : change the name of the server queue to be used

- PARAMS: sname ... new name of server queue

Note: when using PCOview_templ you have to provide one or more threads which read the data from the cms-queues.

Furthermore you have to link your viewer application with the following libraries:
“.\LIB\WIN32\pco_view.lib” ... contains the basic viewer classes and its functions and also
various FRAME related libs

The debug versions of all libraries can be found in an appropriate sub directory “debug”. They are
named the same.
As could be suspected by the usage of import libraries you'll have to provide several DLLs together
with your viewer application, too:

- “.ABIN\cms.dll” ... contains VCMS (Virtual Condat Multitasking System, see [CMS])

- “.ABIN\frame.dIl”, “..\BIN\misc.dll", “.\BIN\tif.dII” ... FRAME related DLLs

For the debug versions of the DLLs the same rules apply as for the libraries above.

3.3.3.2 Using PCOview_core

If you want to develop a new viewer for PCO with general access to data forwarded by the PCO server the easiest way is to
derive a class from PCOView_core defined in “.\INC\pco_view_core.h”. It will provide you with the basic functionality a PCO
viewer needs. Through its base class PCOview_templ it has member functions to connect/disconnect to/from a PCO server,
request logged primitives and traces and set filters (see 3.3.3.1). Furthermore two threads will be started which read from the
internally managed cms-queues. Control messages will result in a call to dispatch_message() which can be specialised in
your derived class.

Al traces and redirected primitives are pre-interpreted by interpret_message() and, if this succeeded, forwarded to
on_data(). Both functions are pure virtual and have to be provided by your viewer class.

Each PCO viewer derived from PCOView_core expects an ini-file which name has to be provided to the constructor. If an
empty string is used, a default ini-file will be used if existing.

Here are detailed descriptions of the mentioned functions:
virtual int dispatch_message(void* buf, U16 size, U16 id, const char* sender):
- PURPOSE : parses a PCO control message

- PARAMS: buf .. the data
size .. size of buf
id ... id of the message
sender .. queue name of sender

- RETURNS: 0 .. if message has been handled
-1.. otherwise

virtual int interpret_message(void* buffer, U16 bufsize, void* &data, U16 &size, ULONG &id, U32 &time, char* &sender):

- PURPOSE : here interpretation of received raw data takes place
(has to be implemented by derived classes !)
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- PARAMS: buffer .. raw data to be interpretated
bufsize .. size of buffer
data .. actual data
size ..size of data
id ..id of data message
time .. time stampin ms
sender .. name of sender

- RETURNS: 0..success
-1 .. interpretation was not possible

virtual void on_data(void* data, U16 size, ULONG id, ULONG index, ULONG ttype, U32 time,
const char* sender, const char* receiver):

- PURPOSE : here reaction to received data takes place
(has to be implemented by derived classes !)

- PARAMS: data ..the data
size .. size of data
id .. id of data message
index .. index of data message (e.g. in logfile) ... 0 means no index!!
ttype .. type of time stamp - see PCO_TTYPE_XXX constants
time .. time stamp
sender .. name of sender
receiver.. name of original receiver

int propagate_inichange():

- PURPOSE : saves ini-file and sends an information about important ini-file changes to the server,
which will propagate it to all connected viewers

- RETURNS: 0 .. success
-1 .. Server not found
-2 .. error while contacting Server

virtual void self_trace(const char* trace):

- PURPOSE : adds a new trace string to the queue of this viewer
(has to be implemented by derived classes !)

- PARAMS: trace .. trace string

Note: when using PCOview_core you don’t have to provide any thread which reads data from the cms-queues.

Of course you have to link your viewer application with some libraries:

- “.\LIB\WIN32\pco_view.lib” ... contains the basic viewer classes and its functions

various FRAME related libs

The debug versions of all libraries can be found in an appropriate sub directory “debug”. They are
named the same.
As could be suspected by the usage of import libraries you'll have to provide several DLLs together
with your viewer application, too:

- “.\BIN\cms.dll’ ... contains VCMS (Virtual Condat Multitasking System, see [CMS])

- “.\BIN\frame.dII’, “.\BIN\misc.dIl", “.\BIN\tif.dII"” ... FRAME related DLLs

For the debug versions of the DLLs the same rules apply as for the libraries above.

3.3.3.3 Using PCOView_frameSupp

As stated in 3.3.3.2 when using PCOView_core you have to provide all the interpretation functionality of incoming data by
your new class. With PCOView_frameSupp you get a heir of PCOView_core providing an implementation of inter-
pret_message() which currently supports data formatted as a SYST_MESSAGE (e.g. coming from the FRAME testinterface
and forwarded by the PCO server) or as an ASClI-stream (e.g. coming other the serial connection and forwarded by the LTS

server). on_connected() will return 0 if either of the supported servers is used. You may get the server type via srv_type().

Furthermore interpret_message() applies a conversion from indices to strings if necessary and if an ind2str table has been

loaded.
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decode_tracestring() can be used in on_data(), which still has to be implemented by the new viewer, to translate OPCs in
traces to primitive names.

Like with the PCOView_core derived viewers an ini-file is expected to be provided to the constructor. If an empty string is
used, a default ini-file will be used if existing.

Here are detailed descriptions of the mentioned functions:
int decode_tracestring(const char* instr, char* outstr, U16 size):
- PURPOSE : tries to decode an OPC in the tracestring ($<OPC>)

- PARAMS: instr .. original tracestring
size .. max size for outstr

- RETURNS: 0..success (outstr contains new tracestring)
-1 .. no success while decoding
-2 .. no decoding necessary

int send_syscmd(const char* receiver, const char* cmd):

- PURPOSE : tries to send a FRAME system command to the server
who will forward it to a connected protocol stack

- PARAMS: receiver ... receiver of the command
cmd ... the actual command (e.g. "TRACECLASS FF")

- RETURNS: 0 .. success
-1 .. Server not found
-2 .. error while contacting Server

Note: when using PCOView_frameSupp you don’t have to provide any thread which reads data from the cms-queues.

Of course you have to link your viewer application with some libraries:

- “.\LIB\WIN32\pco_view.lib” ... contains the basic viewer classes and its functions

various FRAME related libs

If CCD data should be interpreted you furthermore need these:

- “.\LIB\WIN32\ccdedit.lib” ... contains functions for access to the “ccddata_dll.dll”

- “.\LIB\WWIN32\ccddata_loadlib” ... import library for the “ccddata_load.dll’
The debug versions of all libraries can be found in an appropriate sub directory “debug”. They are
named the same except for “misc.lib” whose debug version is “misc.lib”.
As could be suspected by the usage of import libraries you'll have to provide several DLLs together
with your viewer application, too:

- “.\BIN\cms.dll’ ... contains VCMS (Virtual Condat Multitasking System, see [CMS])

- “.\BIN\frame.dIl’, “.\BIN\misc.dIl", “.\BIN\tif.dII” ... FRAME related DLLs

If CCD data should be interpreted you furthermore need these:

- “.\BIN\ccddata_load.dll” ... loader for ccddata_dll.dll

- ccddata_dlldll ... has to be rebuild after each call of makcdg
For the debug versions of the DLLs the same rules apply as for the libraries above.

% Texas Instruments Proprietary Information — Internal Data Page 32 of 34
TEXAS
INSTRUMENTS



A= TRV LVT VMV MeVY T VWY e  TTEVIHT =NV TR MYl gHiMe AV VWY YUY WA VT =il

4 Known problems and future tasks

This paragraph is meant to show which bugs are already found (but not removed yet) and to provide
an impression of future plans concerning this product.

4.1 Known bugs

4.2 ,Soon implemented*

4.3 ,Nice to have*“
e Online-Help
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Appendices

A. Acronyms

DS-WCDMA

B. Glossary

International Mobile
Telecommunication 2000
(IMT-2000/ITU-2000)

Direct Sequence/Spread Wideband Code Division Multiple Access

Formerly referred to as FPLMTS (Future Public Land-Mobile Telephone
System), this is the ITU's specification/family of standards for 3G. This
initiative provides a global infrastructure through both satellite and terres-
trial systems, for fixed and mobile phone users. The family of standards
is a framework comprising a mix/blend of systems providing global roam-
ing. <URL: http://www.imt-2000.org/>
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