Dr. Rainer Gerlich

BSSE System and Software Engineering

BSSE System and Software Engineering

Call data Acquisition and Distribution
Integrated System

(CADIS)

System Overview

BSSE System and Software Engineering
Dr. Rainer Gerlich

Auf dem Ruhbuehl 181

D-88090 Immenstaad

Tel.: +49/7545/91.12.58

Fax: +49/7545/91.12.40
e-mail:gerlich@t-online.de

www: http://home.t-online.de/home/gerlich/



TABLE OF CONTENTS

TABLE OF CONTENT S, ..o mmme e e e e e e e e e e e et e e e e e e e e e e eeensennnnnnnes I
1. INTRODUCTION ...ttt ettt ettt ee e eessanees s s s s s e s e e e e e e e e aeeeeeeeeamamssennrrnnnnees 1
2. MEETING CUSTOMER REQUIREMENTS........uuiii e eeee s 2
2.1 FLEXIBILITY OF SYSTEM CONFIGURATION ...uuuuiiiiiiiiritiinieeessinnnseesssessssnnnsneeeseeenes 2
A A o [0 = USSP 3
2.3 RECORDFORMATS AND CONTENTS. ..ccttttuiiieeereeetitnnnssmssssnnsseesseesssnnnsseesssnnnsessses 3
2.4 FAULT -TOLERANCE ....ctttuitieetitiittti s sesssasseeasseeasssssssesssssnnneeseessesssnsseesesesssssnmnns 3
2.5 MAINTENANCE ....ciiiiiiiiiiis e e e e ettt mmme sttt s s e e e e e e e e teaa s st s s e e e e e e e tbba e e e e s aannneeeaees 4
2.6 TIME MANGEMENT ..tttttttiise et e eeettttas s s sensse s s s e e e e eeatbbas s s e s e e e annneesaessesnnasseeeeeesssssmnns 4
2.7 ADDON'S FORDATA ANALYSIS ... iiiiiiiitiiiiieeeesietriimmmresintinsesessesesssnn s sesssanssseeeseses 4
- | -

Copyright BSSE Rainer Gerlich 1998 All Rights Reservi



Dr. Rainer Gerlich

BSSE System and Software Engineering

1. INTRODUCTION

CADIS (Cdll data Acquisition and Distribution Integrated System) is a highly configurable system for
continuous (24h24h) and automated data aquisition, processng and dstribution o cdl data. CADIS can
be alapted to customer's neals based ona building-block approach and parameter files. The cdl data ae
generated by a base statiorymaster exchange (MX) and real to be forwarded to a billi ng system. CADIS
covers the link between the base station/MX and the billing system by

- aquisition and storage of the cdl data recaved from a base station by alocd link (like RS232 o
LAN/Ethernet), this functionality is covered by CADIS DLD (Data Logging Device),

- aquisition, pe-processng, storage and analysis of the cdl data, this functiondlity is covered by
CADIS DAD (Data storage and Analysis Device),

- automated colledion d cdl data from all base stations (which may be distributed over a wide
ared, conversion d data into the billing system format and data achiving over a given time
period by a central processing facility (CPF).

Retrieval and analysis of cdl data and o system status datais suppated by a highly performant data base
and a graphicd user interface (GUI). All the different feaures can either be provided by a distributed,
multi-procesoor CADIS system or partialy or fully integrated into ore CADIS system and processor
respectively. The actual configuration depends on a customer's needs.

A distributed system configuration for automated data aquisition is shown by Fig. 1-1: a number of
CADIS DAD or DLD systems (shown in the upper part, for details e Figs. 1-2 and 1-3) aayuire data
locdly (decentralised) from base stations. The cantral CADIS system CPF (which is shown in the midde
and lower part) - aqquires such data acording to a predefined schedule and lrings them into a format
readable by the billi ng system. The data achiving fadlity alows to analyse the data over the legally
alowed time period e.g. for fault analysis or traffic analysis either on DAD or CPF acmrding to the
configuration. The data analysis fadlity based on the highly performant data base system provides
enhanced evaluation and visualisation capabilities and can be integrated into ead customer-tail ored
CADIS system.
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Fig. 1-1: Overview on an Example CADIS DAD/DLD-CPF-Configuration
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A DAD/DLD represents an instantiation d CADIS as data aquisition front-end, CPF its instantiation
towards centralised data processng and evaluation. Due to the highly flexible anfiguration cgpabiliti es
of CADIS the following configurations (the enumeration is non-exhaustive) may be provided acarding to
a customer's needs:

1. decentralised data acquisition and centralised data procssing and analysis as shown by Fig. 1-1,
single-processor DAD/DLD and triple-processor, one-fault-tolerant CPF,

single-processor integrated DAD//CPF (upgrade of DAD towards CPF),
fault-tolerant integrated DAD//CPF (upgrade of CPF towards DAD)

simple data aquisition and storage with WAN/ISDN capability for automated data aguisition
(one processor DAD/CPF).

T/l ISDN
LAN Tape Drive o Remote Data Acquisition
4+— L 2.1 GB Hard Disk
= EIDE SDL/C
DAD: Call Information Handler UNIX / Windows
Fig. 1-2: Overview on CADIS DAD-Configuration
T/l ISDN
[
= [
LAN i ‘ Remote Data Acquisition
4+— L 2.1 GB Hard Disk
EIDE UNIX/C
DLD: Data L ogging Device

Fig. 1-3: Overview on CADISDLD-Configuration

2. MEETING CUSTOMER REQUIREMENTS

2.1 Flexibility of System Configuration

CADIS provides a number of cgpabiliti es by which it best can med spedfic customer requirements. Such
cgpabiliti es are: flexibility of configuration, fault tolerance and ease of maintenance by suppat of remote
maintenance. Moreover, CADIS brings to a user an oimum of cgpabiliti es for data evaluation, system
analysis and (remote) system control.

The properties of a CADIS comporent are driven by data, which easily can be upceted if needed. Hence,
it is possible to modify immediately the properties of a system without recompilation.

The explaining text, e.g. of the menues or status messages, can easily be alapted to the austomer's native
(European) language.
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In addition to the numericad presentation d data base queries by a user-friendly GUI (Fig. 2-1)1, report
preview (Fig. 2-2) and periodic (or sporadic) printing of comprehensive reports, data base @ntents is
presented as spreadsheet (Fig. 2-3).

Display of CADIS status messages is dore by the same GUI (Fig. 2-4) which is used for data base queries
and report generation. System adiviti es are acontrolled by menues for which the ISDN menue (Fig. 2-5) or
the job control menue (2-6) are examples. By jobs adivities areiniti ated li ke dail y generation and grinting
of reports or periodic data transfer to the billi ng system. Also, sporadic adivities can be exeauted like
data base start or stop. The ISDN menue dlows a user to control the aitomated data auisition via
WAN/ISDN and to define the data needed to initiate and execute the transfer.

Communicdion ketween the CADIS comporents is transparently dore through the whde network:
locdly onthe same procesor or by LAN or between locd and remote procesors by WAN. In fad, there
isno dfferencefrom an operational point of view whether afunctionis exeauted locdly or remotely. It is
even passble to attach a second instance of a CADIS system withou disturbing the first one whileiit is
still operational. This can be dore remotely acossa WAN conredion, e.g. to test a new version d the
software or the data base with real data, to run the second system in debugging mode etc.

The graphicd figures 2.8 -2.16 show more detail s about the CADIS user interface ad the menues for
transparent network operations.

2.2 Hot-Billing

Hot-Billi ng is the caability to continuowsly provide to clients information abou their billi ng acourt.
CADIS suppats hat-billi ng in the CPFor in an integrated DAD/DLD-CPF configuration. For a given set
of clients al cdl reaords refering to ha-billi ng subscribers will be stored into afile ather separately or in
addition to the usua billing information. A hot-billing file will periodicdly be forwarded to the
customer's hilli ng system as defined by ab ebtry in the job menue. Of course, this data transfer can also be
performed either by LAN/Ethernet or WAN/ISDN. It can also be initiated manually.

2.3 Record Formatsand Contents

The binary frames receved from a base station may be @nverted into different formats: into C- and G-
record format, into RO28§R029RC3-format, into AMA-format or into a format for data analysis as
described in sedion 2.7.All formats may be stored into the database for refined data analysis based on
queries, reports and spreadshed diagrams. CADIS generates also detail ed information onfleds  that a
refined analysis on fleet interaction can be performed.

2.4 Fault-Tolerance

CADIS systems are designed to be operated continuowsly 24 hous of a day. If afault occurs the system
itself identifies the impad and reconfigures (as far as g/stem resources are avail able to compensate the
fault). In case of afault-tolerant CADIS version (like the CPFthree processor system) the processor and
the data links are redundant. Each hardware comporent is provided twice (see CPF in Fig. 1-1). The
procesors continuowsly perform selftests, exchange status data and dedde what to do according to the
overal system state. This prevents e.g. dudicdion d data delivery to the hilling system and doulbe
charging of clients. If a CPF procesor is lost its function can be substituted by one of the remaining
processors by manual intervention.

The data links are cntinuowsly monitored and re-establi shed if the hardware link or the partner processor
is again available. If alink fails the system takes automaticdly the redundant link if it is gill working
correctly.

Although the software is thoroughly and duy tested, sporadic erors may still occur. When the system is
aborted it will restart automaticdly and continue to provide the service, keeuing al the data aquired
before. Cases which require manual intervention are permanent faults like lossof a hardware cmporent

1 Figs. 2.1 - 2.16 are added at the end of this document starting by page 6.
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or an abort of the operating system. CADIS includes sel f-protection mechanisms to prevent CPU overload
or afull disk.

When restarting a processor of the double-processor system it will exchange information with its partner
processor in order to update its own database. and to achieve again full redundancy of data.

By implementing a combination of UNIX/Linux with Windows which can even run together on the same
processor an optimum solution was found to cover user needs: the highly reliable parts are running on
UNIX/Linux and the graphical user interface (GUI) is running on MS-Windows providing an appropriate
environment for graphical presentation of data.

2.5 Maintenance

Maintenance of CADIS components like CPF or DAD/DLD can be done remotely through a LAN or
WAN network. This is also true for fault diagnosis. So - except replacement of hardware - everything
concerning maintenance can be done by remote operations. It is even possible to continue with data
acquisition when replacing the data processing part of a CADIS system.

In case of the CPF double-processor system one branch can be switched off if needed e.g. for hardware
maintenance. Then the other processor executes the tasks as usual. When coming into operation again the
second processor will update its own database by communication with the partner processor. So after
mai ntenance the same procedure is applied as after occurence of a permanent fault.

2.6 Time Mangement

A CADIS CPF supports centralised management of time: it may be equipped with a DCF772 time device
by which all the peripheral devices like DAD or DLD are synchronised. Then the DCF77 time is taken to
update the timestamp which a call data frame gets from a MX. In consequence, within a CADIS network
al call data will be correlated to a unique time reference irrespectively of the possible deviations of time
between a number of MX. Moreover, corrections needed to adapt to MET in autumn or to MEST in
spring are automatically handled by CADIS components.

2.7 Addon's for Data Analysis

In addition to the functions needed to acquire, process, evaluate and present the data CADIS provides a
number of additional tools which visualise what is going on at the interface to the base station. Such tools
are:

- Moni232

which logs all data flowing over a Rx- and/or Tx-line and optionally assigns a time stamp to such
data for refined timing analysis. On request, BSSE provides a hardware box which allows to trace
Rx and Tx lines simultaneously.

- FrameAnalyser

which documents in an ASCII-file the data which have been acquired from a MX or logged by
Moni232. It prints (as shown by Fig. 2-7) the frame number (as assigned by FrameAnalyser), the
time stamp (if available), the type of the data/message frame, the number of bytes of the frame
and in hexadecimal format the frame itself. In case of Alive- and Time-frames the corresponding
modeis printed.

2 DCFT77 is a radio station operated by the "Physikalisch-Technische Bundesanstalt" in Braunschweig
(Germany) which continuously provides exact timing information.
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- MXscope

which is a program for graphicd visualisation d frames over time (if the time stamp is avail able).
It provides zooming and pertitioning of larger files. Fig. 2-7 lists the contents of the data of Fig. 2-
8. When a user clicks on ore of the erents awindow opens and dsplays the formated contents of
each record.

- MXtime

which evaluates the timing behaviour of the frames. It determines the time diff erence between the
frame types and writes them into afile ather in QuatroPro or Excd-Format. Then histrograms on
the frames' timing can be generated.

- MXsimul

is a software simulator of a base station (MX). At both RS232lines (or one line only) it provides
al the data which are usualy issued by a MX and it follows the same protocol. This allows to
simulate dl adivities during data aquisition from initial handshake to disconnedion including
generation d faulty states on the ling(s) and line switching. In addition, MXsimul can tracethe
incoming and/or outgoing data which can be evaluated by Moni232.

Point of Contact

For further information or in case of any questions please contact:

Rainer Gerlich

BSSE System and Software Engineering
Auf dem Ruhbuehl 181

D-88090 Immenstaad

Germany

Phone: +49/7545/91.12.58
Mobile: +49/171/80.20.659

Fax: +49/7545/91.12.40
email: gerlich@t-online.de
WWW: http://home.t-online.de/home/gerlich/

On the web-page you will find files for download and more information about BSSE.
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Fig. 2-1.1 (upper part): Presentation of Query Results: C Record and Associated G Records
(more information about C record, e.g. fleet information, is opened on button-click)

Fig. 2-1.2 (lower part): Definition of Selection Criteria
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RO16 : Busy Times Page 1
Hour Qoo Q15 Q30 Q45 Calls 7 Hows
0 0 0 D D 0
1 0 0 0 0 0
2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 0 0 0
5 0 0 0 0 0
F 0 0 0 0 0
7 0 0 0 0 0
8 0 0 0 0 0

0 0 0 0 0
10 0 0 0 D 0
1 0 0 0 0 0
12 0 0 0 0 0
13 0 0 0 0 0
14 0 4 0 0 4
15 0 0 0 53 33
16 316 0 432 0 743
17 0 0 0 0 0
18 0 0 50 0 50
13 0 0 0 0 0
20 0 0 0 0 0
21 0 0 0 0 0
22 0 0 0 0 0
23 0 0 0 0 0
Total 316 34 482 93 925

Fig. 2-2-1: Preview of Report on Busy Times
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RO18 : Call Type distribution | Page 1
Calitype Mo calls % of total | ¥ succeeded
0 | EMERGENCY speech J 103 X | 10000 X%
1 | EMERGENCY data 11 249 % | 10000 %
2 | EMERGENCY spec speech F{) 39 X 10000 %
3 | EMERGENCY spec data 16 &3 X |10000 %
4 | SIMPLE CALL speech 20 493 % | 10000 X
5 | SMPLE CALL modem 13 19 X }]10000 X%
B | SIMPLE CALL prio speech 15 22 % |10000 %
7 | SMPLE CALL prio modem 20 29 X 10000 %
8 | DATACALL a 308 %X 10000 %
9 | SIMPLE CALL include speech 19 27T X 10000 %
10 | GROUP CALL include speech 19 279 X | 100,00 X%
11 | GROUP CALL Bepeech 23 23T X | 10000 %
12 | GROUP CALL broadecast 19 279 X | 10000 X
13 | GROUP CALL local Bepeech 18 264 X | 100,00 %
14 | GROUP CALL local broadcast e 367 X | 10000 X
15 | GENERAL CALL Bepeech 17 249 % | 10000 %
16 | GEMERAL CALL broadcast 18 264 X | 10000 X%
17 | GENERAL CALL local 18 264 % | 100,00 %
18 | GEMERAL CALL broadcast 19 279 % | 10000 %
19 | OPEN ChiCALL ) 396 % | 10000 %
20 | SIMPLE CALL short data 20 493 X | 10000 X%
21 | GROUP CALL shortdata 23 3,37 % | 10000 %
Z2 | SIMPLE CALL status i) 381 % | 10000 %
23 | GROUP CALL status 23 337 % | 10000 %
24 | SIMPLE CALL xdata a 308 %X |10000 X%
25 | GROUP CALL =data 20 29 X 110000 %
26 | ACTIVATION div 17 249 % | 10000 %
2T | GROUP CALL exec speech 24 252 X110000 %
28 | GROUP CALL exec broadcast 15 22 X 10000 %
29 | GROUP CALL high prio speech T 213 X 110000 %
30 | GROUP CALL high prio broadcast 24 352 X | 100,00 X
3N | GROUP CALL exec local spaech 22 47 X | 10000 X
32 | GROUP CALL exec local broadcast Iy | 308 X 10000 %
33 | GROUP CALL high pria local speech 14 203 % | 10000 %
34 | GROUP CALL high pria local broadeast | 17 249 % | 100,00 %
62

Fig. 2-2-2: Preview of Report on Call Type Distribution
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Busy Hours
2000
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1000
500
. 1 2 3 4 6§ 6 7 B 9 9 111213 1415 9% 17 18 19 20 21 22 23 0

From Wﬁ.mr | oo-00:00 Line '

To |31.11nm | 23:59:59 G598

Fig. 2-3: Histogram on Busy Times

o ICLF-MMIS

Information  Configuration  Data Exchange  Frint Help

[ ICLF - MMIS - Configuration - Meszage Text
] Sitet ] Status
B sit=2 ] " aming Sort #1 Sart #2 Sart §3
B Error Sart | ISite dlStatus dIDatum j
Site  Statuz Datum Machricht
100 o [21.11.97 EaSyOps0154 SetlewStatus: Status changed offline -» active dewv=HBS inst=1 j
dewtype=am
D 1 D 0 [21.11.97 EaSyOps0154 SetDewStatus:  Status changed offline -* active dew=CS5 inst=1
dewtype=am
100 o [21.11.97 EaSyOps0114 CloseFile closing file i=0 dew=CRES inst=141 medium=FILEZ
D 1 . 1 [21.11.97 EaSyOps0131 OpenSaocket: ne connection bebveen localhost: 1046 and
localhost: 1097 wia medium=LAN1D dev=CES inst=1 fileid=E line=11 aerrno=146
100 o [21.11.97 EaSyOps0154 SetlewStatus: Status changed offline -» active dev=hMS inst=1
d ety pe=am
D 1 D 0 [21.11.97 EaSyOps0114 CloseFile closing file i=1 dew=CRCS inst=1/1 medium=FILE2
] 1 1 [21.11.97 EaSyOps0131 OpenSocket: no connection bebween localhost: 4048 and
localhost: 1049 wia medium=LANAD dev=HBS inst=1 fileid=8 line=12 errno=146
D 1 D 0 [21.11.97 EaSyOps0025 OpenSocket: Connection establizhed first time for client socket /
remote senrer 2, dev=CES inst=1 medium=LANAZD fileid=8 line=21

Fig. 2-4: Display of Satus Messages
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B CADIS - MMIS - Configuration - ISDN E3
Save | Reset ISDM |
Sort #1 Sort #2 Sort #3 Sort #4 Sort #5 Sort #6
IIF'.-’-'l.ddresx jlISDN-Numberleetwurk-lD leu:u:ation leocatinnID jllnde:-: j Sart | Auta-On |
Copy | Hefreshl Auto-Dff |
Index  IP-Address |SDM-Murnber  Lnit Call tr. r.calle MetworklD Location Loc-D —
Remote path b
[ ID izdnout F1 Ic:ih1 |2 |2 IMUN IMuenchen-Nurd IFEFEW Lpdate
=] Ioff-line Iu:nff Ir'u:nne ID Ist."linuw."tp_no.a'wnrk1 SetCon
[ |2 izdnout IEB Iclf2 |2 |2 IMUE IMuenster INEIN ETI Update
o Iaff-line Il:nff Inane ID Ist.f'linuw'tp_na.v'wulk'l CetCon
[ |3 izdnout IE? Iclf3 |2 |2 IMUE IMuenster INEIN ETI Update
o Iaff-line Il:nff Inane ID Ist.f'linuw'tp_na.v'wulk'l CetCon
El
keIl

Fig. 2-5.1: ISDN Menue to Control Data Acquisition

B CADIS - MMIS - Status - ISDN E
ISDN configuration:

Date Tirne Site: [SDM

Il]2.l]3.1993 |1 2:49:57 Icih1 I-::IH

INI]NETID_HUE Muenster ISDMNE off

ISDN status:

[ ate Timne Site [SDM
Il]2.l]3.1 998 |1 2:49:57 clf1 clf
Iidle I---

ISDN processing:
D ate Tirne Site [SDM

Refresh | Auto |

Fig. 2-5.2: ISDN Satus Menue
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Site filker Sart #1 Sort #2 Sart #3 Sort #4 Sart #5
I j IHun jllndex leame jIDate letatus j Snrtl Copy | Save | Hefreshl
Fun Host Index  Int.Mr. Job name Statug Period Unit Start date  Stop date =
Site Dev. Inzt.  Script Carnrand Reszet Unit Starttime  Stop time Cha. —
L 2l B j ll -1 report_028 j executing IEEI Is 05.01.1938 |14.03.1998 Ige Update
ik cih 1 145 |1 IDD2 rioCrnd ISD Is 00:00:00 235300 Kill
= [cik d'l -1 report_023 = ||Erecuting |5EI Is 05.01.1938 |14.03.1335 Ige Update
ik cih 1 145 |1 |004 rioCrnd IED Is 00:00:00 235300 Kill
= W [cik d 2 -1 report_001 J sleeping |1 Ih 05.01.1938 [14.03.1938 Ige Update
ikl cih 1 145 |1 IDDE roCmd |2 Ih 00:00:00  [23:553:00 Kill
AEAkELAld
Fig. 2-6: Job Menue
rﬂ MXcope V1.0 (c) 1997 BSSE
File 7] Edit 7|
_
CALL =
| L1 [ | |
=
ALIVE_ANSWER |
TIME_ANSWER
FPP_MEP_TRANS I
FPP_MEP_ANSWER I
LRI I e 11| [ 1 I | || [ [1 ]
| 1T | 1 11 |l || [] ]
=
Ja v ]

Fig. 2-8: Graphical Visualisation of Time-Stamped Frames: Framesvs. Time

When a user clicks on an event related to a certain frame a window opens and displays the formated
contents of the frame.
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Frane 0 at rel Ti me=0. 000000 s Length= 7 ALI VE ANSVER

f 00003390601f 1 DXD: FI RST WAKE UP
Frane 1 at rel Ti me=0. 000359 s Length= 1 ACK f2
Fr ame 2 at rel Ti me=0. 019702 s Lengt h= 12 ALI VE REQUEST

f 0320839060158020802 20f 1 MX: FI RST WAKE UP
Frane 3 at rel Ti me=0. 079678 s Length= 1 ACK f2
Frane 4 at rel Ti re=60. 009783 s Length= 12 ALl VE REQUEST

f 0330839060258020802 20f 1 MX:  UPDATE PARANS
Frane 5 at rel Ti re=60. 059727 s Length= 1 ACK f2
Frame 6 at rel Ti ne=60. 059830 s Length= 7 ALl VE ANSVEER

f00103390602f 1 DXD: PARAMS RECEI VED
Frame 7 at rel Ti ne=60. 089680 s Length= 1 ACK f2
Frane 8 at rel Ti mre=60. 089773 s Lengt h= 73 FPPMEP TRANS

f 034455e06020140ff33 34ffffffffffffffffff

fEffffffffffffffaoff ffffffooffffffffffff

fEEEFffffefffffeeees fEFFFFfefefffffffffflq

FEFEFFFFeeefesffffeee FRFAFF1L
Frame 9 at rel Ti ne=60. 289683 s Length= 1 ACK f2
Frane 10 at rel Ti mre=60. 289778 s Lengt h= 73 FPPMEP TRANS

f 035455e06020240f fff ffffffffffffffffffff

FEFfFrfffffeffffeees FEFTAFrfoeoaereeeaease

[AARRSRAARARREARRRARANARRARAARRRARARRR AR

FEFEFFFFeeefesffffeee FRFAFF1L
Frame 11 at rel Ti ne=60. 589680 s Length= 1 ACK f2
Frane 12 at rel Ti me=62. 579795 s Length= 7 FPPMEP ANSWER

f 002035f 0601f 1 DXD: K
Frane 13 at rel Ti re=62. 580021 s Length= 1 ACK f2
Fr ame 14 at rel Ti ne=120. 175450 s Length= 12 ALI VE REQUEST

f 0360839060000000000 00f 1 MX: NOT USED
Frame 15 at rel Ti me=120. 292433 s Length= 1 ACK f2
Frane 16 at rel Time=120. 292533 s Length= 7 ALI VE ANSVER

f 00303390600f 1 DXD: NOT USED
Frane 17 at rel Time=120.292739 s Length= 1 ACK f2
Frame 18 at rel Ti mre=180. 355192 s Length= 12 ALI VE REQUEST

f 0370839060000000000 00f 1 MX: NOT USED
Frame 19 at rel Ti ne=180. 386755 s Length= 1 ACK f2
Frane 20 at rel Timre=180. 386854 s Length= 7 ALI VE ANSVER

f 00403390600f 1 DXD: NOT USED
Frane 21 at rel Tinme=180. 387114 s Length= 1 ACK f2
Frame 22 at rel Ti mre=186. 579794 s Length= 54 CALL

f 0383202062020161640 98041719881el97elef f

ffffffffffff00000004 015f00015f 00f fff 0000

06001000000000000005 000320f 1
Frame 23 at rel Timre=186. 729679 s Length= 1 ACK f2
Frane 24 at rel Time=191. 999783 s Length= 13 TI ME REQUEST

f 0390960060100000000 0000f 1 MX: CHECK TI ME
Frane 25 at rel Tinme=192. 039680 s Length= 1 ACK f2
Frame 26 at rel Timre=192. 039775 s Length= 13 TI ME ANSWER

f 0050961060100000000 0000f1 DXD: TIME IS CHECKED
Fr ame 27 at rel Time=192. 069949 s Length= 1 ACK f2
Frane 28 at rel Time=192. 199757 s Lengt h= 13 TI ME REQUEST

f 03a0960060009171617 0498f1 MX: SET TI ME
Frane 29 at rel Tinme=192. 239694 s Length= 1 ACK f2
Frame 30 at rel Time=192. 239791 s Length= 13 TI ME ANSWER

f 0060961060009171617 0498f1 DXD: TIME IS SET
Frane 31 at rel Time=192. 269939 s Length= 1 ACK f2
Frane 104 at rel Timre=809. 599861 s Length= 7 ALI VE ANSVER

f01503390603f 1 DXD: MANUAL DI SCONNECTI ON
Frane 105 at rel Timre=809. 600715 s Length= 1 ACK f2
#F5=0 #ACK=53 #NAK=0 #CALL=9 #ADD=0 #Al i veRQ=14 #Al i veAnsw=15
#Ti meRq=6  #Ti neAnsw=6  #FPPTr ans=2 #FPPAnsw=1

Fig. 2-7: Textual Visualisation of Time-Stamped Frames
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The following figure shows a histogram about "Busy Times': it gives the number of calls active at a
certain quarter of an hour over 24 hours. By the lower part (as shown by Fig. 2-9) a user specifies the
criteria on which the report shall be built: MX number (in case the database includes data from different
MX), G records to be included (optionally), time period in terms of date and time, prefix and ident. If a
criterion is specified the data are selected accordingly, if not all values of this criterion will be considered.
For the time period a user may specify larger durations such as days (Monday, ..., Saturday, weekend),
calendar weeks and months. This will speed up the search in the database.

Two types of reports are provided: type A counts all calls which are on-going, started or terminated
within the respective quarter of an hour, type B only counts such calls which have been started.

The upper part of Fig. 2-9 shows a graphical representation of the report on "Busy Times' (for the textual
representation please refer to Fig. 2-2.1). The legend for the quarters can be placed interactively at each of
the four corners of the figure or may be switched off. Three modes may be selected for generation of the
graphics: line, multi-bar and stacked bar. For Fig. 2-9 the "stacked bar" mode has been selected.

The figure shows the results of different acquisition runs up to 36,000 single and group call records (ratio
3:1) of which only the single call records for interface types 0-0 (mobile-mobile) are inluded.

A user may restrict the display of data to certain interface types by the button at the right lower corner.
When pressed it shows all combinations of interface types which are included in the data and a user may
select the desired combination from the menue.

For all following reports and corresponding charts the principal user operations are the same.

B CADISMenues [CLF3 @ 127.0.0.1] ==
File Edit Information Configuration GQueries Data Exchange Charts Reports

EEEEEEEE
B

Chart - Busy Times

El=

Busy Hours W BUSY_(00
15.000,0 B BUSY_Q15
O BUSY_Q30
B BUSY Q45

10.000,0
5.0000
0o !

0T 27374 576 7 8 901 1237145617 18718720 21 T2 723

Fraom |
Interface-Type

o = (@28

To I

if

Farn : |R015 [ Include G-Records
W% Mumnber 55 Report type IA + I

B | Login [CLF3 @ 127.0.0.1]

cCADIS MMIS
(¢) 1997, 1998 BIIE

[ [ [ [ [
Fig. 2-9: Busy Times
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Fig. 2-10 gives an overview on "Queueing Times' for all hours and quarters of a day over the specified
time period. For Fig. 2-10 the "multi bar" mode has been selected for the histogram and the legend has
been switched off. A user may select out of three different report types A, B and C (considering different
combinations of A subscriber and B subscriber interface types) and may ask to include group calls or not.
He also can specify explicitly which interface type shall be considered for the report.

In case of type A at least one subscriber number (subscriber A or B) belongs to the local or specified
basestation/M X. Type C considers all basestationsM X and all other interface types. Type B is similar to
type B, but allows to exclude/include certain interface types (see the menue in the left part of the select
form).

CADISMenues [CLF3 @ 127.0.0.1] o =

r;;r:-M-anaEélr:t Information Configuration Queries Data Exchange Charts Reports

o A P [ e

i ‘ CADIS - MMIS - Param - Queuing Times i | Login [CLF3 @ 127.0.0.1]
Forem: IRm?
Select date options r. ;\r J:- '||I J '|II “:-
M Mumber V ~—t _) ) Jj ]j |
Date Time

ReotTee o %] [ From () 1997, 1993 2335
[ Incl. Group Calls Ta
[ Incl. PaEX  Month I—i,
[ Incl.PSTH [ ek Iﬁ
[ Incl. Trunk [ weekday I—_,i
[ Incl. Tieline E it

| Recalc Il R epart || Chart I || Cloze || Save I
i ‘ Chart - Queuing Times

Queuing Times

100

0

W CALLGOD

W CALLQ1A

O CALLQ30

Eoalads [ 2 3745 TE 7 T T T2 IS e Ty 18 e 20 T2 22 723
From I I Legend Graph P

"O CIC) | Line: I | Stacked I ’

LA | oe 5 :

Fig. 2-10: Queueing Times
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The following Fig. 2-11 shows the "Call Type Distribution". In addition to the usual criteria it alows to
specify acriterion for fleets.

Zl CADISMenues [CLF3 @ 127.0.0.1] =
File Edit Information Configuration Queries Data Exchange Charts Reports

1.;3| 3:‘3| 'iﬁ||f|?| ®|@|

25000
5.000 0+
4.500 04
4.000 04
3.500 04
3.000 04
25000

Call Type Distribution |

7]
=

—— — ———— ——
S e s e e e e e e e
L)
) e e s e s e e — —
=

From
o EAn
H
— ot B | Login [CLF3 @ 127.0.0.1]
o B CADIS NMMIS
Fleet |—
() 1997, 19938 BIIE
Exit
]
;

== B
[ | |
Fig. 2-11: Call Type Distribution

] CADISMenues El=E
File Edit Information Configuration Param Data Exchange Charts Print
o ‘DIS—MMIS—Information—Devi i ‘ CADIS - MMIS
DEDEVNAME DEV[+ (S SIS . . -
s cindg 141 CADIS Ml Fig. 2-12 shows the menue which informs a
e 3 {2) 1997, 1993 8392 | user about the devices / processors and sites
Zg cinG 2 which are available in the network
s cihg 100
S cih9 101
5 difl 146
5 clf2 147 [+
R EEE
|Ea5y5im—DDN teminating now ... dew=COMS inst=1

Fig. 2-12: Overview on Devices
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7| CADISMenues =
File Edit Information Configuration Param Data Exchange Charts Print
== [sEE [2]F]
i |S - MMIS - Data Exchange - Import
B]  CADIS-MMIS
Import C-Records
CADIS WIS
[Crecs [Grecs . ~ iy
(o) 1997, 1998 B5IIE
® File O Taped O Tape 2
O Tape 1 O Tape 3
CLF1 | Impart
I _I | p I
|EaSyS\m-UU14 terminating now ... dev=COMS inst=1 ‘ ‘ ‘
Fig. 2-13: Import of C Records
& CADISMenues =
FMENSEEr it Information Configuration Param Data Exchange Charts Print
22 EEE =2
on
i | CADIS - MMIS - Data Exchange - Edit text files # ‘ CADIS - MMIS
Select file extensions CADS MVIS
Clin [ comsworking [ import (,.} BBy BIESSE
™ out [ cornsdane [ hill. wark . ! N
[ file X garb.wark [ hill. dane
™ script ™ garb. done X fppmep
x|log ™ expart
™ other ext. I

Select file from list

150N 3

‘EaSySlm—UEIM temminating now ... dey=COMS inst=1

Fig. 2-14: Listing and Accessing Files Network-Wide
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Fig. 213 gives the menue by
which a user may impot C
records. Similar  menues are
avail able to import G records and
to expoart C and G reoords. If G
reords are imported the
correspondng C recrds must
have been imported before.

A user may seled the medium
(file or tape drive X) from which
the data shall be imported and the
network device where the import
shall take place.

It is even pcsdble to initiate a
transfer between two dfferent
procesors from a third processor
within the LAN/WAN network.

A user has full access to al
resources available within the
LAN/WAN network. Fig. 214
shows how files can be accesd.
First, a user can seled a cetan
file type which fixes the extension
and the diredory, or he ca type
in an arbitrary diredory and reme
pattern (withou *' becaise the *'
will be alded automaticdly).
When pressng the LIST button ke
will get afile list for the desired
pattern. Then he can seled the
desired file out of this list by a
mouse-click.

The procesor in the network on
which the file is sached for is
seleded by a menue: it may be
either one of the locd processors
(up to three of a site or a
processor which is accessable by
the airrent ISDN/WAN
connection.
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The following Fig 2-15 shows by a "stacked bar" representation the distribution of call durations. There
are six predefined duration classes. By the menue for specification of the filtering options (appearing at
the lower part of the figure) a user can select data out of the database acording to the specified criteria

35 CADISMenues [CLF3 @ 127.0.0.1] o =
File Edit Information Configuration Queries Data Exchange Charts Reports
EEEEIEE
i | Chart - Call Duration I
R
Call Duration
Framm I
To | [£ & ?|H
if
S B | Login [CLF3 @ 127.0.0.1]
hd Mumber . } " ]
CADIS MNIS
Call type
fe) 1997, 1999 835352
Exit
/
= ==
| | | I

Fig. 2-15: Call Duration

Information about the health status of CADIS components and the utilisation of CADIS internal buffersis
shown by Fig. 2-16. In the upper left part the status of all the local components (up to three pere site) are
shown. In case of a single processor system the second component is aways disabled - as shown here.
The third component is the one which displays the menues. It may run on a separate processor (the third
processor in case of a fault-tolerant processor set) for performance reasons or on the same processor. So
as far as this menue is displayed this piece of software is always active and therefore the status is defined
as"AUTQ". Thetext of these system states are entriesin afile and may be changed by a user, if desired.

The upper right part informs about the status of the CADIS daemons. Depending on the desired
configuration such daemons complement the functionality of the CADIS kernel. The comand daemon
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accepts comands from file and forwards them into the CADIS kerndl, the hardware daemon monitors the
hardware and manages the time, and the RS232 daemon acquires data from the RS232 serial data line(s).

The next lower part shows the states of the LAN connections, the redundant partner processor (in case of
a fault-tolerant system) and the command input window. An "External Activity", e.g. delivery of hilling
data to a billing system, may be enabled or disabled. In case of a fault-tolerant system only the active
component delivers such data, the redundant component must not deliver data. The permission to execute
such an activity is shown by the "Ext. Activity" field and realtes to the processor on which this menue is

displayed.

CADIS has a number of internal buffers of which the utilisation is given by a pair of numbers and the
length of bars The status of these buffersis displayed at the lower part and on the next menue page (not
shown here). A full set is displayed for each or the two redundant processors. The actual set is selected by
the "site" sub-menue. The left number and the blue bar gives the actual utilisation of a buffer, the right

number and the orange bar the maximum utilisation. Red colour means "no data available", e.g. in this
case the hardware daemon is disabled and does not deliver data.
l CADISMenues [cih @ 127.0.0.1] ([

File Edit Information Configuration Param Data Exchange Charts Print
=] [GEZ] [=]#]

H | CADIS - MMIS - Information - Buffer
Status

CADIS_1 PLIVE CcMDdaemon_1 BLIVE
CADIS_2 DISABLED HV¥daemon_1 DISABLED
CADIS_3 fuTo Rs232daemon 1 JPLIVE
LAN nane CmdScreen MO _INPUT
Sitel fons
Site2 nans Ext. A ctivity nane
Site3 nane Partner nane

Command Daemon Hardware Daemeon RS232 Daemon S
ACK buffer AGK buffer ACK buffer 1 +
0[0]% I 0[0]%
Data buffer Data buffer Data buffer [ Kermel || | [ Close |
0[0]% I 1 3[3|%
Error buffer Error buffer Error buffer
0[0]% I 0[0]%
IPC buffer IPC buffer IPC buffer
0[0]% I 0[0]%
Statistic buffer Statistic buffer Statistic buffer
0[0]% I 0[0]%
RS232 buffer
I

Fig. 2-16: Health and Resource Monitoring
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