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The software and design described in this document is furnished under alicense agreement. No part of this document may be used or
copied in any form or any means without any accordance with the terms of such license or prior written consent of NewNet
Communication Technologies, LLC.

CMU SNMP

Copyright © 1988, 1989, 1991, 1992 by Carnegie Mellon University—All Rights Reserved.

Permission to use, copy, modify, and distribute this software and its documentation for any purpose and without fee is hereby granted,
provided that the above copyright notice appear in all copies and that both that copyright notice and this permission notice appear in
supporting documentation, and that the name of CMU not be used in advertising or publicity pertaining to distribution of the software
without specific, written prior permission.

CMU DISCLAIMS ALL WARRANTIESWITH REGARD TO THIS SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS, IN NO EVENT SHALL CMU BE LIABLE FOR ANY SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR
PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

SNMP SMIC

Copyright © 1992 SynOptics Communications, Inc. All Rights Reserved.

SynOptics grants a non-exclusive license to use, copy, modify, and distribute this software for any purpose and without fee, provided
that this copyright notice and license appear on all copies and supporting documentation. SynOptics makes no representations about the
suitability of this software for any particular purpose. The software is supplied "AS1S", and SynOptics makes no warranty, either
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express or implied, as to the use, operation, condition, or performance of the software. SynOptics retains al title and ownership in the
software.

TCL/TK

This software is copyrighted by the Regents of the University of California; Sun Microsystems, Inc.; and other parties. The following
terms apply to al files associated with the software unless explicitly disclaimed in individual files.

The authors hereby grant permission to use, copy, modify, distribute, and license this software and its documentation for any purpose,
provided that existing copyright notices are retained in all copies and that this notice is included verbatim in any distributions. No
written agreement, license, or royalty feeisrequired for any of the authorized uses. Modifications to this software may be copyrighted
by their authors and need not follow the licensing terms described here, provided that the new terms are clearly indicated on the first
page of each file where they apply.

IN NO EVENT SHALL THE AUTHORS OR DISTRIBUTORS BE LIABLE TO ANY PARTY FOR DIRECT, INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OF THIS SOFTWARE, ITS
DOCUMENTATION, OR ANY DERIVATIVES THEREOF, EVEN IF THE AUTHORS HAVE BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

THE AUTHORS AND DISTRIBUTORS SPECIFICALLY DISCLAIM ANY WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-
INFRINGEMENT. THIS SOFTWARE IS PROVIDED ON AN "ASIS"' BASIS, AND THE AUTHORS AND DISTRIBUTORS
HAVE NO OBLIGATION TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.
GOVERNMENT USE: If you are acquiring this software on behalf of the U.S. government, the Government shall have only
"Restricted Rights" in the software and related documentation as defined in the Federal Acquisition Regulations (FARS) in Clause
52.227.19 (c) (2). If you are acquiring the software on behalf of the Department of Defense, the software shall be classified as
"Commercial Computer Software" and the Government shall have only "Restricted Rights' as defined in Clause 252.227-7013 (¢) (1)
of DFARSs. Notwithstanding the foregoing, the authors grant the U.S. Government and others acting in its behalf permission to use and
distribute the software in accordance with the terms specified in this license.

PERFORMANCE SPECIFICATIONS

NewNet Communication Technologies, LLC reserves al the rights to change the equipment performance specifications stated herein
at any time without notice. For OEM components, NewNet Communication Technologies, LL C relies on the specifications supplied by
the OEM vendors.

ALL RIGHTSRESERVED
Copyright © 2007 - 2009

NewNet Communication Technologies, LLC
35 Nutmeg Drive

Trumbull, CT 06611

U.SA.
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and artic8260

Section 9.4.17 Time Slot (TIMESLOT) — Updated commands, parameters, errors and
examplesfor CT BUS and artic8260

Section 9.4.21 CT Bus (CTBUS) — Added new section

Section 9.5.2 Global Title (GT) — Edited names, commands, parameters, errors and
examples

Section 9.5.3 Global Title Entry (GTENTRY) — Edited commands, parameters, errors and
examples

Section 9.5.4 Mate — Edited commands and errors

Section 9.5.5 SCCP — Edited commands

Section 9.5.6 SCCP Signalling Point — Edited commands and errors

Section 9.5.7 Subsystem — Edited commands and errors

Section 9.8 Passive Monitor MML Commands — Added new section

130

04/19/02

Chapter 1

Section 1.2.2 Related Documents — Added bullets for ITU White Book (1993) Q.701-
Q.707, ITU (1997) Q.704 and ANSI T1.111.4, 1996

120

Chapter 2

Section 2.3.3.9 Application Programming Guides — Added bullet for ISUP - Advice of
Charge (AoC) API

Section 2.4.5 Alarm API Library — Added link and description for Alarm API Library

Section 2.4.11 ISUP AoC API Library — Added link and description for ISUP - Advice of
Charge (AoC) API Library

Table 2-1 Distributed7 Standards Compliance — Revised ANSI and ITU standards

Table 2-4 Available Host Platform Options — Updated table to include new Sun model

Table 2-5 Available SS7 Controller Options — Added CompactPCl card information

Table 2-7 Library External Dependencies — Deleted redundant liboam entry

Chapter 3

Section 3.2.2.1 SEP-STP Configuration — Changed board capacity from 24 to 64 links

Section 3.2.3.1 MTP Database — Added ITU_97 variant to subsection 1 Signalling
System and M TP Information and changed maximum number of linksetsfrom 16to 128 in
subsection 3 Linksets and Links

Figure 3-9 SPM Managed Object Containment Structure — Updated figure with added
linehist and linestat branches

Table 3-1 SPM Branch Managed Object Descriptions — Added linehist and linestat
objects to descriptions; updated ss7board, line, port and timeslot objects

Table 3-2 NETWORK (NTWK) Branch Managed Object Descriptions — Modified ntwk
and host objects

Table 3-3 ALARM Branch Managed Object Descriptions— Modified tcpcon, alarm and
strdalm objects; added almevent object

Table 3-4 MTP Managed Object Descriptions— Added ITU_97, ETSI97 and BELL to
mtp object values; deleted Itt parameter from sp object; added CompactPCI cards
(cpe3xpg and pcm8260) to link object values
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Table 3-5 SCCP Branch Managed Object Descriptions— Added sccp object and edited
typo in local subsys object name

Section 3.6 Product Specifications — Edited paragraph text for thisrelease
Section 3.6.4.3 Scalability — Edited paragraph text for this release
Section 3.6.4.4 Transparency — Edited paragraph text for this release

Chapter 4 Section 4.2.3.1 MTP Capacity and Protocols — Added ANSI 96, ITU 1997 and ETSI
1997 variants bulletsto list; changed maximum number of linksets from 16 to 128, max.
number of destinations per sp and destinations behind alinkset from 355 to 2048

Section 4.5.6 Protocol Specific Issues— Added bullet for Czech ISUP
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04/19/02

Chapter 6

Updated MML (Man-Machine Language) to MMI/MML throughout chapter

Section 6.2.2.1 New Installation Distributed7 Start-up — Changed path in Step 6(c) from
$EBSHOM E/access/lib/tcl_lib to $EBSHOM E/access/libitk_lib

Section 6.4 Using MMI/MML — Updated section header and revised paragraph text

Section 6.4.3 Logging MMI/MML Commands — Changed RUNO to RUN* in file path

Section 6.11.9.2 Display Only Alarms with Certain Severities— Added FATAL to list of
alarm severitiesin paragraph reference and added bulletsfor MTP Levels 1 and 2 and
APM; updated example text

Section 6.5.5.2 Alarm Reporting with SNMP Agent (Traps) — Updated alarm list

Chapter 7

Table 7.1 Daemon Summary — Added MMI (Man-Machine Language Interface) to list

Section 7.2.1 AccessAlarm — Modified synopsis, description (-d dir, -n nfile, -m msize)
and references

Section 7.2.12 mlogd — Modified synopsis, description (-d dir, -a asize, -m msize), notes
and references

Section 7.2.13 mml — Updated section with new mmi information

Section 7.2.14 mmi — New section added

Section 7.2.18 spmd — Modified description (adding boards) and references

Section 7.3.1 apmconfig — Modified description (action, dirpath, priclass and clparams),
sample file and references

Chapter 8

Table 8-1 User Command Summary — Added ebs_alarm and apm_trcapture commands
to list

Section 8.2.1 ebs_alarm — New section added

Section 8.2.3 ebs_brdinfo — Modified description with new boards (CPC37xPQ and
PM C8260)

Section 8.2.4 ebs_cfgbrd — Modified description with new boards (CPC37xPQ and
PMC8260)

Section 8.2.5 ebs_dnlbrd — Modified description with new boards (CPC37xPQ and
PM C8260)

Section 8.2.6 ebs_mngbrd — Modified description with new boards (CPC37xPQ and
PM C8260)

Section 8.2.24 ebs _report — Modified synopsis and description (-d dir)

Table 8-6 ebs_showlink Output Description — Modified type values with new boards
(CPC37xPQ and PMC8260)

Section 8.2.34 getcfg — Modified description and sample output with new board
(CPC37xPQ and PMC8260) info; ; fixed PCI370APQ; added boards to Note text

Section 8.3.6 apm_report — Modified synopsis and description (-d dir)

Section 8.3.10 apm_trcapture — New section added

Section 8.3.11 apm_trclear — Modified references

Section 8.3.12 apm_trgetmask — Modified synopsis, description and references

Section 8.3.13 apm_trinit — Modified references

Section 8.3.14 apm_trsetmask — Modified synopsis, description and references

Section 8.3.15 apm_trshow — Modified synopsis, description and references

Section 8.7.16 db2text — Deleted text from description and notes regarding database files

120
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04/19/02 | Chapter 9 Table 9-1 MTP Configuration Managed Objects — Modified LINK object SLC, Priority, |1.2.0

Boardnm, INST and Port parameters and added HOSTSTATUS parameter; modified
LSET object Loaded and Active parameters and added EMERGENCY parameter;
modified MTP object Protocol, Variant and RESTART parameters and added new
parameters; modified Boardnm, ports and clock parameters for SSTBOARD and added
new parameters, modified Span, Boardnm, INST and LINE_LEN parameters for LINE
object and added LINE_TY P parameter; modified Boardnm, type, INST, LPMODE and
portnum parameters for PORT object and added CLASS parameter; modified Boardnm,
INST, desttype, destslot, origtype and origslot parameters for TIMESLOT object and
added destspan, class and origspan parameters; modified ROUTE object Priority
parameter and added new parameters; modified L3TIMER object Timer parameter;
modified RTSET object; added LINESTAT and LINEHIST objects

Table 9-2 SCCP Configuration Managed Objects — Added SPNO to SCCP object
Table 9-3 ISUP Configuration Managed Objects — Added Czech variant to range for ITU
Table 9-4 System Configuration Managed Objects — Modified STRDALM object;
modified ALARM object CONS_THRS and USER_THRS parameters (deleting "none"
value and adding "fatal"); modified ALMEVENT object Threshold parameter (deleting
"none" value and adding "fatal") and updated GROUP and MODULE values; modified
ALMGRP object Group parameter (adding "MTPL1" and "MTPL2" values, deleting
"SNM" and adding "fatal") and CONS_THRS and USER_THRS parameters (deleting
"none" value and adding "fatal"); modified MML CONF object; modified NTWK object;
modified TCPCON object; modified SET-LOG object

Section 9.4.1 Link (LINK) — Modified SLC, Priority, Boardnm and Port parameters;
added boards to Note text

Section 9.4.2 Link Set (LSET) — Modified Loaded and Active parameters

Section 9.4.3 Message Transfer Part (MTP) — Modified Protocol, Variant and Restart
parameters

Section 9.4.5 Route (ROUTE) — Modified Priority parameter from 0-3to 0-7

Section 9.4.6 SS7Board (SSTBOARD) — Modified Boardnm and Clock parameters;
added clockspan parameter; added boards to Note text; updated sample output, example
and errors

Section 9.4.9 Level 3 Timer (L3TIMER) — Modified Timer parameter
Table 9-8 SSTBOARD Display Values— Added class IV boardsto list

Table 9-11 MTP-L3 Timer Definitions— Added Timer 31 and modified footnote 3 to
include ITU 1997

Section 9.4.10 Line (LINE) — Modified Span, Boardnm and Line_len parameters; added
line_typ parameter; added boards to Note text; updated sample output and examples

Table 9-12 LINE Display Values— Added class |V boardsto list

Section 9.4.13 Port (PORT) — Modified Boardnm and portnum parameters; added boards
to Note text

Section 9.4.14 MTP SLTM Timer (SLTIMER) — Modified footnote 3 to include ITU
1997

Section 9.4.17 Time Slot (TIMESLOT) — Modified Boardnm, desttype, destslot, origtype
and origslot parameters and added destspan and origspan parameters; updated sample
output; added boards to Note text

Table 9-16 TIMESLOT Display Values— Added class |V boardsto list
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04/19/02 | Chapter 9 Section 9.4.19 Line Statistics — Added MML Command information for LINESTAT, 1.2.0
including new Table 9-17 LINESTAT Display Values
Section 9.4.20 Line 24-Hour Performance Data— Added MML Command information
for LINEHIST, including new Table 9-18 LINEHIST Display Vaues
Section 9.6.4 | SUP Configuration — Added Czech variant to values for ITU
Table 9-31 ISUP Timers — Added Trunk Offering Timer to table
Section 9.7.2 Stored Alarm (STRDALM) — Modified Last_occur parameter and corrected
command name from " Standard Alarm" to Stored Alarm™; updated display values,
modified Group parameter (adding "MTPL1" and "MTPL2" and "APM" and "ETMOD"
values)
Section 9.7.3 Alarm — Modified CONS_THRS and USER_THRS parameters (adding
"fatal" value); modified update description
Section 9.7.4 Alarm Event — Modified Threshold parameter (deleting "none" value)
Section 9.7.5 Alarm Group — Modified Group parameter (adding "M TPL1" and
"MTPL2" and "APM" and "ETMOD" values) and Severity parameter (deleting "none"
value); updated note text
10/29/01 | Chapter 2 Table 2-1 Distributed7 Standards Compliance — Updated table to reflect ANSI 96 and 110
ITU 97 support
Table 2-3 Standard SS7 Database Capacity — Updated | SUP and TCAP capacities
Table 2-5 Available SS7 Controller Options— Changed the number of ports per controller
available to T1 and E1 interfaces; added alert on maximum number of links usable under
load
10/29/01 | Chapter 5 Section 5.2.2.1 New Installation Distributed Software — Added procedure on setting 110
environment variables
10/29/01 | Chapter 8 Table 8-6 ebs_showlink Output Description — Added pci3xapq card asavalid valuefor | 1.1.0
the TY PE output
Section 8.2.33 getcfg — Added PCI3xAPQ board to driver and board type; added alert on
maximum number of links usable under load
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10/29/01 | Chapter 9 Table 9-1 MTO Configuration Managed Objects — Added PCI3xAPQ card to LINK, 110

SS7BOARD, LINE, PORT, and TIMESLOT MOs; changed Class |1 values for
TIMESLOT MO; added NONE as apossible value for CONS_THRS and USER_THRS
parameters of the ALARM and ALMGRP MOs, and for the THRESHOLD parameter of
the ALMEVENT MO

Table 9-3 ISUP Configuration Managed Objects— Updated valid range for parameters of
the ISUPCCT, ISUPGRP, and ISPNODE managed objects; added LOCATION,
MAXCCT, and FIRSTCIC parameters to the ISUPNODE managed object; added
AUTORESP, EXCHODC, and UPMIND parameters to the | SUP managed object

Sections 9.4.1 Link, 9.4.6 SS7Board, 9.4.10 Line, 9.4.13 Port, and 9.4.17 Time Slot —
Added pci3xapg to boardnm parameter; added alert on maximum number of links usable
under load

Section 9.4.16 Alias Point Code (ALIAS) — Added dert for ADD, MODIFY, and
DELETE operations

Section 9.6.1 1SUP Circuits — Updated descriptions of cctnum and range parameters

Section 9.6.2 ISUP Circuit Group — Changed valid values for cctnum and trnkgrpid
parameters

Section 9.6.3 ISUP Signaling Node — Changed valid values for pcno parameter; removed
14-bit length indication of point code from dpc and newdpc parameters

Sections 9.7.3 ALARM, 9.7.4 ALMEVENT, and 9.7.5 ALMGROUP — Added NONE as
apossible dlarm value

09/27/01 | Chapter 1 Section 1.2.1 Related Documents— Updated citationsto reflect support for ANSI 96, ITU | 1.1.0B
97, Bellcore 91, and ETSI 97 protocols

09/27/01 | Chapter 2 Table 2-3 SS7 Database Capacity — Changed MTP link set capacity from 32 to 64 1.108B

09/27/01 | Chapter 3 Table 3-4 MTP Managed Object Description — Added emergency parameter to the |set 1.1.0B
MO; added nicheck and dpccheck parameters to the mtp MO

09/27/01 | Chapter 4 Section 4.2.3.0 MTP Capacity and Protocols — Changed link set and links per SP 1.108B
capacities

09/27/01 | Chapter 6 Section 6.5 Using SNMP — Updated MIB diagrams 110B

09/27/01 | Chapter 9 Whole chapter — Extensively edited 1.10B

Section 9.4.2 Link Set — Added EMERGENCY parameter
Section 9.4.3 MTP — Added AT& T variant support for ANSI92

Section 9.6.2 ISUP Circuit Group — Changed the range of valid values for GRPID and
TRNKID parameters

Section 9.6.3 ISUP Node — Added LOCATION, MAXCCT, and FIRSTCIC parameters;
changed the range of valid values for PCNO parameter

Section 9.6.4 |SUP Configuration — Added ANSI96, DSC, ITU97, Q767, ETSI97, and
country variants to Variant parameter; added AUTORES, EXCHODC, and UPMIND
parameters

Table 9-3 ISUP Configuration Managed Objects — Added country variants to Range of
ITU values for ISUPMO

Table 9-29 ISUP Timers — Added Timer IDs 51-56 for FINLAND and MEXICO
05/15/01 | Chapter 1 Whole chapter — Extensively edited; no change bars indicated for line edits 105
05/15/01 | Chapter 2 Whole chapter — Extensively edited; no change bars indicated for line edits 1.05
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05/15/01

Chapter 3

Whole chapter — Extensively edited; no change bars indicated for line edits

Figure 3-4 Object Server Internal Architecture — Updated diagram by removing CMIP
from Man-Machine Network Agents

1.05

05/15/01

Chapter 9

Section 9.5.2 Global Title— Corrected EXAMPLES by removing 1O parameter from
DISPLAY command

1.05

04/16/01

Chapter 2

Figure 2-2 Distributed7 Software Architecture — Updated graphic

Table 2-3 Standard SS7 Database Capacity — Updated maximum number of SCCP
destination point codes

Table 2-4 Available Host Platforms — Updated Development Environment column
Sections 2.4.9 Raw TCAP API Library — Added section

Section 2.4.11 Gateway API Library — Added section

Section 2.4.12 1S41-D API Library — Added section

Section 2.4.13 GSM MAP — Added section

1.05B

04/16/01

Chapter 3

Figure 3-5 Managed Object Containment Structure — Added "aias" under mtp
Table 3-4 MTP Managed Object Descriptions — Added "alias" managed object

105B

04/16/01

Chapter 6

Figure 6-3 Distributed7 MIB View (MTP Layers) — Added "alias' managed object

Section 6.5.5.3 Adding New Managed Object Definitions— Under Command Table File,
added "aliasEntry, ALIAS;" for SNPM requests regarding M TP-L 3 managed objects

Section 6.11.1.2 Adding Alias Point Code — Added section
Section 6.11.4.1 Modifying — Added Alias Point Code description
Section 6.11.4.2 Deleting — Added Alias Doing Code description

105B

04/16/01

Chapter 7

Section 7.2.15 omapd — Added entire section describing the AccessOMAP daemon
process

Section 7.2.19 upmd — Added $EBSHOM E/access RUN<sp#>/Dbfiles/mtp_alias.DB file

105B

04/16/01

Chapter 9

Section 9.4.4 Route Set — Added "restricted” state to the STATE parameter of the
MODIFY command

Section 9.4.15 Signaling Point — Updated sampl e output
Section 9.4.16 Alias Point Code — Added section
Section 9.5.5 SCCP — Added section

Section 9.7.4 Alarm Event — Added section

105B

04/16/01

Chapter 10

Section 10.3 Driver Installation/Removal — Removed section

Section 10.5.2 Link Creation/Activation - vbrd driver vs. Actual SS7 Card — Removed
second sentence of first paragraph that described hardware specifications not used by the
vbrd driver

1.05B

01/15/01

Chapter 9

Section 9.6.4 | SUP Configuration — Removed JAPAN and JAPAN_CTM variants (not
supported).

104

9/27/00

Chapter 2

Section 2.7.2 Host Platform Options — Updated table 2-4 Available Host Platform
Options; added Solaris 2.7 and Solaris 2.8 to the O/S column; replaced SPARCompiler
with SunWorkshop 4.2 or 5.0.

1.0.2

9/27/00

Chapter 8

Section 8.2.19 ebs_pkgrm MML added to the Platform Utilities

1.0.2

08/04/00

Chapter 5

Section 5.4.10: ISUP API Library — added
Table 5-3: Standard SS7 Database Capacity — | SUP material added

10.1B
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Section 6.6: Product Specifications, ISDN User Part (ISUP) bullet item added
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Page xxxvi Copyright © NewNet Communication Technologies



1-1600-1001-01 D7 User Manual

aaper 1 INTroduction

1.1

1.2

General

Distributed7 software is used for control and configuration of Signaling System 7 (SS7)
network nodes and devices. The Distributed7 software and supporting hardware
components are designed, assembled, and shipped by NewNet Communication
Technologies, LLC.

Distributed?7 featuresa UNIX Streams-based A pplication Programming Interface (API) that
gives customers the flexibility to develop SS7 User Parts or Applications using TCAP/
SCCP or message transfer part (MTP) services. Distributed7 also provides efficient,
connectionless Streams-based inter-process communication (1PC) capabilities among
multiple processes comprising your application.

Scope

This user manual forms part of a complete documentation package that describes the
NewNet Communication Technologies, LLC Distributed7 software. This manual is
organized so that all the information is presented in alogical sequence. It consists of ten
chapters, covering the following topics:

» Chapter 1: Introduction - provides an introduction to the manua and NewNet
Communication Technologies, LL C documentation.

» Chapter 2: Distributed7 Overview - provides an overview of the Distributed7 software
platform.

» Chapter 3: Concepts - provides ageneral overview of SS7, the Distributed7 managed
object concept, and product specifications.

o Chapter 4: Distributed System Operations - providesinformation for the distributed
operations of MTP, SCCP, TCAPR, and ISUP layers.

» Chapter 5: User/Kernel-space Data Distribution Methods - provides a description of
the functionality of User-Space and Kernal-Space with distributed operations.

» Chapter 6: Operations - provides detailed coverage of using the Distributed7 software, the
Managed Object Browser, and the Command File Navigator.

» Chapter 7: System Processes - provides descriptions of the Distributed7 system processes
(daemons) and their configuration files.

» Chapter 8: User Commands - provides descriptions of the Distributed? platform service
provider module (SPM), application process manager (APM), distributed shared memory
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1.2.1

(DSM), digtributed kernel memory (DKM), Transaction Capabilities Application Part
(TCAP), and virtua board (VB) user commands.

» Chapter 9: Man-Machine Language Commands - describes Distributed7 Man-Machine
Language (MML), the termina handler, the rules and conventions for using MML, and the
MML commands.

» Chapter 10: Users Guide for Virtual SS7 Connections - describes the use of the Virtua
Board and virtua connections.

It is assumed that the hardware and software are installed, and the user is familiar with the
SS7 protocol. The SS7 protocol and network architecture are covered in NewNet
Communication Technologies, LLC training courses.

Revisions and Updates

NewNet Communication Technologies, LLC seeksto provide total quality and customer
satisfaction through continuous improvement. Toward that goal, revisions to the manual
occur from time to time due to software enhancements or documentati on enhancements. The
revisions are in change packets that contain only the pages that have modifications. Change
packets are automatically sent with software fix packages.

NewNet Communication Technologies, LLC requests that you register your manuals for
update notices. Customers may register their manual ownership viathe NewNet
Communication Technologies, LLC Web site. Please include the documentation number,
your name, address, and e-mail address.

Page1-2
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1.3

Related Documents

This section lists the related documents or materials that are beyond the scope of the
Enhanced Services Division of manuals provided with your system. The cited materials
contain additional information that may be helpful to the user:

» CCITT Blue Book (1988) Q.701 - Q.707
* CCITT BlueBook (1988) Q.711 - Q.714
» CCITT BlueBook (1988) Q.721- Q.724
» CCITT Blue Book (1988) Q.761 - Q.764
* CCITT BlueBook (1988) Q.771- Q.775
* ITU WhiteBook (1993) Q.711 - Q.714

* ITU White Book (1992) Q.730 group

* ITU White Book (1992) Q.761 - Q.764

* ITU-T Recommendation (1996) Q.711 - Q.714
* ITU White Book (1993) Q.771- Q.775

* ITU White Book (1993) Q.701 - Q.707

e ITU (1997) Q.704

* ITU (1997) Q.771- Q.775

* Belcore Computer Based Training - SS7: A Brief Look, CCS/SS7 Reference
e ANSI T1.111.3, 1992

* ANSI T1.111.4, 1992

* ANSI T1.112.x, 1992

* ANSI T1.113.x, 1992

* ANSI T1.114.x, 1992

e ANSI T1.112.x, 1996

* ANSI T1.114.x 1996

* ANSI T1.111.4, 1996

* EIA/TIA/1IS41.1B-41.5B

How to Use this Manual

The Distributed7 User Manual is part of acomplete family of publications that describe the
Distributed7 products. These manuals are published separately and bound together in two 3-
ring binders for your convenience. To find the information you need, refer to the list above
and the Table of Contents or Index of this or any other NewNet Communication
Technologies, LLC manual.

The Distributed7 User Manual isintended for use during operation of your system. This
manual, together with the additional documentation shipped with your unit and documents
referenced herein, isrequired for proper operation of your system.
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1.3.3

1.33.1

1.3.3.2

@ %

Notations and Conventions

This section describes the notations and conventions that are used consistently throughout
this manual.

Acronyms and Mnemonics

Acronyms and mnemonics are introduced in this manual at first usage asfollows “... the
Integrated Services Digital Network (ISDN);” the acronym or mnemonic is used thereafter
throughout the related manual without further introduction. Additionally, each acronym
used in this manual is referenced in the Index, and is listed together with its introduction in
the Glossary.

Alert Messages

ANSI A535 specifications define specific words and icons that alert the reader to dangerous
situations. The situations may result in injury to a person or the equipment. The ANSI A535
specifications have been adapted for use with NewNet Communication Technologies, LLC
software.

I mportant: Recommendations, guidance, hints, tips, and shortcuts to alert readersto
situations and procedures that, if not followed properly, may complicate or prevent proper
operation of the software.

Notice: Stuations that, if not avoided, may cause damage to the equipment.

Caution: Stuationsthat, if not avoided, may corrupt the software or stop it entirely.

Pagel-4
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aapter 22 DISTributed?7 Overview

2.1 Chapter Overview

This chapter provides an overview of the Distributed7 software platform.

2.2 General Description

Distributed?7 is an open-architecture, real-time, scalable, reliable, and high-performance
telecommunications application development platform that provides arapid development
and deployment environment for service providersin the telecommunications domain.
Distributed7 provides value-added application components on open-architecture computer
platforms, and integrates industry standard boards into computers with standard backplanes.

The Distributed7 platform is a collection of telecommunications software building blocks
such as SS7 (MTR, SCCP, TCAPR, ISUP), IS-41, GSM-MAP Interface, and GSM A-
Interface. The building blocks are implemented on industry-standard, open-architecture
platforms and the UNIX operating system. The platform frequently takes advantage of
UNIX STREAMS to provide atruly layered software architecture, modularity, and
performance (See Figure 2-1).

Using afast-packet switch software backplane implemented in UNIX STREAMS, the
Distributed7 software also provides Inter-Process Communications (IPC) and extended
timer facilities essential for telecommunications applications. The services of Distributed7
are available to applications through dynamic binding and a series of Applications
Programming Interface (API) library calls. Consistent with its object-oriented architecture
and rapid, simple application development philosophy, Distributed7 supports protocol-
related communications and | PC on the same application interface.
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Figure 2-1: Distributed7 Layered Architecture

2.3 Features
2.3.1 UNIX Open-Architecture

The Distributed7 software runs on open-architecture UNIX platforms and takes advantage
of the UNIX STREAMS framework and symmetric multiprocessor (SMP) capabilities.
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2.3.2

2321

2.3.2.2

2.3.2.3

2324

2.3.2.5

Common Channel Signalling System No. 7

The Distributed?7 software environment provides the building blocks and development tools
needed for the dynamic creation and support of SS7 network signalling applications. All
layers of the SS7 protocol stack are fully integrated, and are available as modules that can
be added on as needed.

Message Transfer Part

The Distributed7/M TP provides the signalling data link functions and procedures related to
reliable, real-time message routing and signalling network management. The Distributed7/
MTP supports al signalling end point (SEP) and signalling transfer point (STP) procedures,
and comes with an Application Programming Interface (API) accessible with C or C++
programming languages.

Signalling Connection Control Part

The Distributed7/SCCP enhances the services of the MTP to provide immediate
connectionless network services and address trandlation capabilities for advanced voice,
data, ISDN, and cellular services. The Distributed7/SCCP supports Class 0 and Class 1
connectionless services, Class 2 connection-oriented services, global title translation, and
subsystem management. It comes with an API accessible with C or C++ programming
languages.

Transaction Capabilities Application Part

The Distributed7/TCAP provides the capability for alarge variety of distributed
applications to invoke procedures at remote locations distributed across the SS7 network.
The Distributed7/TCAP supports transaction- and component-handling capabilities. It also
supports aload sharing feature between multiple instances of the same application. The
Distributed7/TCAP services are available by means of an API accessible with C or C++
programming languages.

Distributed7 allows TCAP applications to select between SCCP and TCP/IP transport
service providers when using the TCAP protocol. It also supports TCP/IP connectivity to
third-party hosts, i.e., hosts that are not equipped with the Distributed7 software.

ISDN User Part

The Distributed7/ISUP provides control of circuit-switched network connections including
basic voice, data, and supplementary services such as calling line identification, closed user
groups, and user-to-user signalling. The Distributed7/1SUP supports all signalling
procedures for call processing and circuit maintenance and recovery, and comes with easy-
to-use call control and maintenance APIs accessible with C or C++ programming
languages.

Operations, Maintenance, and Application Part

The Distributed7/OMAP provides interactive testing and maintenance functions to monitor,
control, and coordinate resources through the layers of the SS7 protocol. The Distributed7/
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2.3.2.6

2.3.3

2331

OMAP comes with an Application Programming Interface (API) accessible with C or C++
programming languages.

Distributed SS7 Stack Operations

The Distributed7 software provides the functionality for distributed systems operationsin
the MTP, SCCP, TCAP, and ISUP Layers. See Chapter 4: Distributed System Operations
for more information.

Platform Services

Core Capabilities
The Distributed7 SPM library provides application programs executing under a distributed
environment with a set of basic functions to:

* register/deregister with the Distributed7 environment

* retrieve information about other applications

» send/receive IPC and/or SS7 messages

* detect variousinterna events and perform asynchronous I/O processing

* report/anayze error conditions that may be encountered during operation

* deactivate/activate debug features such as message logging and/or 1oopback

As part of the distributed environment, the Distributed7 SPM library also includes such
functionality as:

 exclusveregistration capability

* local vs. network-based registration

* multiple ingtantiations of an object

* load-sharing among multiple instances of an object

» activevs. standby mode of operation

* digtributed 1PC/SS7 messaging

* message broadcast capability

* normal vs. expedited [out-of-band] messaging

» sdlective message retrieval capability

» extended interna event management mechanism

» improved message logging and loopback capabilities
For more details on these capabilities and how application programmers can take advantage

of them, refer to the Chapter 2: SPM API Programming Guide of the Application
Development Manual.

Registration

In the Distributed7 environment, applications establish a service endpoint through a selected
module and bind an address to that service endpoint—a step called registration. This step
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allows object-oriented dynamic binding of applications to the environment, creating the
opportunity to seamlessly add new services or replace old services with enhanced versions.

Distributed7 supports named object and SS7 object registration, exclusive vs. non-exclusive
registration, and local vs. globa (network-based) registration. This release of Distributed7
also supports other object categories in addition to the named object and SS7 object
categories. All these capabilities help better classify different types of system/application
programs running under a distributed environment. More information about the specifics of
these capabilities can be found in the Chapter 2: SPM API Programming Guide of the
Application Development Manual.

Messaging

Distributed7 allows applications operating under a distributed environment to exchange
inter-process communication (I1PC) messages in a location-transparent manner. That is,
when an application sends messages to another application, it need not specify the host on
which the receiving application is running. In case the receiving application features
multiple instances, the system uses a built-in algorithm to load-share successive messages
among active instances of the object. Capabilities are also provided to bypass the built-in
|oad-share algorithm and send messages to a designated instance at all times.

In addition, Distributed?7 features a multitude of new messaging related capabilities. These
capabilities include broadcasting messages to multiple instances of an object, forwarding an
IPC/SS7 message to a specified object, prioritizing messages being sent by an object, i.e.,
normal vs. out-of-band or IPC vs. SS7 messages, and the ability to retrieve messages
waiting on queue in a somewhat selective manner, e.g., based on priority-band information.

Timer Services

In the telecommunications domain, timers are important. Distributed7 extends the standard
UNIX timer servicesto provide areal-time, high-resolution timer handling facility. It is
based on a deferred message delivery mechanism that allows multiple timersto be
simultaneously active. The deferred messages are delivered to the applications through the
normal Distributed7 application interface. Distributed7 supports deferred message delivery
for both IPC and SS7 messages.

Event Management

Distributed?7 features a powerful set of event triggering and notification tools. Using events,
applications running under a distributed environment can be informed asynchronously
about on-going activities in the system. In addition to the standard STREAMS events,
Distributed7 supports a new set of non-STREAMS events that allows different types of
activities on the system to be detected and acted upon. Examples include start-up/
termination of specified system/application processes on local/remote hosts, connection/
teardown of TCP/IP connections to a specified remote host, and attachment/detachment of
SS7 signalling hardware on a specified host. Lastly, applications can communicate with
each other using user-defined events, which can be viewed as an extension of the UNIX
signalling mechanism.
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2.3.3.2

Logging Services

Distributed7 allows messages injected by an application vs. messages destined to that
application to be logged in an independent manner. Furthermore, capabilities are provided
to log messages injected vs. messages delivered by/to an application at user-specified
destinations, which may be different from the standard log daemon process.

The message log daemon (logd) that is available as part of the Distributed7 product is now
capable of providing detailed information about the whereabouts of a message being logged,
i.e., whether the message was travelling in the upstream or downstream direction, aswell as
at which STREAMS multiplexer it is being logged. All these capabilities hold more
thorough debugging sessions.

Loopback Services

Distributed7 supports abuilt-in loopback feature that causes an application’s message traffic
to be diverted to a selectable address, such as a screen or afile, providing powerful
monitoring and validation capabilities. This feature can be activated dynamically by any
application or a management interface. For this release, message loopback capabilities have
been enhanced to allow messages injected by an application vs. messages destined to that
application to be intercepted and looped, i.e., routed, to a user-specified destination in an
independent manner.

Distributed Process Management

In the Distributed7 environment, users are allowed to create application domains on one or
more hosts comprising a distributed environment. Distributed7 allows users to create
multiple application domains on a single host and manage them separately. It also allows
usersto create distributed application domains that span multiple hosts and manage themin
the same way as managing processes on a stand-alone host.

I mportant: All process management logic is provided by the Application Process Manager
Daemon (apmd) process. The actions of the apmd can be controlled by a configuration file
to satisfy the needs of different applications/environments. By default, the apmd
configuration file contains information about how to start/stop the most essential set of
daemon processes that are instrumental in setting up a distributed processing environment.
These mandatory daemon processes must be running on every host at all times for the
correct operation of a distributed environment.

Application Manager

Distributed7 provides advanced features such as rule-based application initialization and
recovery. These mechanisms are supported with an Application Manager on an application,
domain, and/or node basis. By defining the start-up order of any application at any point in
time, and then utilizing heartbeat messaging to allow the exchange of state information, it is
ensured that every application will start or restart at the point it was interrupted, thus
guaranteeing service availability in the event of software failure.
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2.3.3.3

2.3.34

Error Log

Distributed7 supports mechanisms for hierarchical logging of call-return values on disk.
This simplifies problem analysis by allowing usersto immediately view triggering events
and sequential cause-and-effect relationships of conditions that cause software errors.

Dynamic Trace

Distributed7 supports mechanisms for manipulation of trace categories, allowing
applications to dynamically select a category and direct any information to atrace buffer in
memory. This data can be selectively analyzed off-line based on trace categories, and then
saved on permanent storage media. This feature allows on-demand, non-intrusive
monitoring of the status of any application.

Distributed Shared Memory Management

Applications running on multiple hosts can share user-space data across Distributed Shared
Memory (DSM) segments. Implementation of the DSM framework is a pure software
implementation of the widely-known DSM paradigm, and requires no specia software or
hardware arrangements other than the Distributed7 product itself. Using the DSM API
Library, applications can create DSM segments across a network of hosts and exchange
information in a transparent manner with applications running on other hosts.

Distributed Kernel Memory Management

In the Distributed?7 implementation of the SS7 protocol stack, MTP, SCCP, and TCAP
protocol layers are embedded mostly in the kernel-level code. When operating under a
distributed environment, all of these protocol layers are required to maintain replicated
copies of asignificant part of their kernel-space data across multiple hosts in a consistent
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manner. The Distributed Kernel Memory (DKM) and Distributed Record Access (DRA)
support kernel-space data distribution across a distributed Distributed7 product:

Host A Host B

Data Data

0
:

User User
Level Distributed Shared Memory Level

Modules Modules

:
L

Multiplexers Data Multiplexers Data

|
L

Drivers Drivers

:
L

Kernel Distributed Kernel Memory Kernel
Level Distributed Record Access Level

Figure 2-2: Distributed Memory Management

» The DKM framework constitutes the primary means of maintaining replicated copies of
kernd-resident data that are in the form of DKM segments.

» TheDRA framework fulfills the needs of database-oriented kernel-resident Distributed?
applications. It iswith the DRA framework that akernd application can view its kernel-
resident datain the form of adistributed database, and operate on it.
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2.3.3.5

Distributed Node/Configuration Management

Distributed7 supports hode management based on a managed object paradigm. A managed
object is an external representation of the functional and physical domain of asystem with a
set of attributes and operations.

The Object Server provides generic mechanismsto create and manage data, resources, and
operations of managed objects, and enables the implementation of multiple, generic user-
presentation interfaces such as the Man-Machine Language (MML), the Graphical User
Interface (GUI), and the Simple Network Management Protocol (SNMP) Agent.

The Object Server acts as a name server, and provides access to the appropriate managed
object handler, depending on the issued request type. Using the CNFG API Programming
Guide, application developers can define and dynamically add new managed objects and
operations, and customize presentation applications, interfaces, and/or agents.

Man Machine Language

The Distributed? platform supports MML — a CCITT Z.100 recommended syntax
command processing language — for provisioning and monitoring node characteristics.
MML supportslocal or remote execution by the operator from the command line or
standard UNIX shell scripts.

Graphical User Interface

An object-oriented GUI is available for node management using X/Motif. The GUI
provides a hierarchical view of all the managed objects in the Distributed? platform. Since
the information model is dynamically extensible, any changes occurring in the information
tree are dynamically accessible with the GUI.

Actions can be invoked on the managed objects by selecting the object and a corresponding
operation with easy-to-use pull-down/pop-up menus. Attributes of the managed object
instances can also be displayed. Each action can be applied to certain managed object
instance(s) identified by special attributes called keys.

Simple Network Management Protocol

The Distributed7 platform supports the SNMP application-level protocol. SNMP can be
thought of as a query language on the Management Information Base (MIB) tree, and is
intended to operate over the User Datagram Protocol (UDP). Each message exchangeis a
separate transaction.

The SNMP agent communicates with managed objects through the Object Server, which
acts as a name server and provides access to the correct managed object, depending on the
request type issued.
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2.3.3.6

2.3.3.7

2.3.3.8

Distributed Alarm/Event Management

Each host comprising a Distributed7 environment is equipped with alocal copy of thealarm
daemon process. Alarm conditions encountered on each host are attended by the local alarm
daemon, and are logged locally when necessary. This approach ensures reliable detection/
logging of alarms under all circumstances and eliminates the need for duplicating alarm logs
on multiple hosts.

Under Distributed?, an application can express interest in any number of alarm conditions
that may occur on the local or remote hosts, and be informed about them when they occur. It
is also possible for an application process running on a particular host to be notified about
alarm conditions on a specified host — or on any host — across the network. Users can
designate the alarm daemon process on a specified host to be the global alarm reporter,
which monitors alarm events through the console of that host. A copy of al alarm
conditions encountered on the other hosts is forwarded to the global instance of the alarm
daemon. Thisfunction isonly for viewing purposes because the globa alarm handler does
not log alarm events encountered on remote hosts.

Redundant LAN Support

Distributed7 supports dual-L AN configurations in which each host comprising a distributed
environment is connected to other hosts by two physically separate LAN hardware systems.
Dual-LAN configurations provide additional reliability when operating under a distributed
environment, and prevents the LAN hardware from becoming a single point of failure. For
increased reliability, Distributed? provides an optional heartbeat mechanism across the
kernel-level TCP/IP connections between individual hosts within adistributed environment.
It isalso instrumental in monitoring the health of individual connections on an on-going
basis. In the case of dual-LAN configurations, one of the two TCP/IP connections
associated with a particular host operates in active mode and the other connection operates
in standby mode. Inter-host message traffic is carried across both active and standby
connections at all times. Messages carried across standby connections provide redundancy
and do not normally get used: When an active TCP/I P connection becomes unusable, e.g., it
isremoved or the heartbeat across the connection is lost, the standby connection starts
handling the message traffic. This avoids message loss or duplication. These capabilities
remain transparent to the users of the system.

Note: To achieve dual-LAN support, the system must be configured so that all hosts have
aliases. See Section 9.7, System MML Commands.

Network Clock Synchronization

Distributed? provides the option to synchronize system clocks on individual hosts within a
network. When activated, this capability takes the system clock on the host with the largest
| P address as the norm, and adjusts the system clocks on the other hosts to match that norm.
Network clock synchronization is essential when operating under a distributed environment.
Therefore, unless there is another means of synchronizing system clocks on the individual
hosts, this capability must be enabled on all hosts comprising the environment.
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2.3.3.9

2.3.3.10

2.3.4

Application Programming Guides

To help guide application programmers, Distributed7 comes with a set of customer
documentation called Application Programming Guides. The following is alist of guides
that make up the Application Development Manual.

« SPM APF

« APM AP

« DSM AP

« TCAPAPI

* ISUPAPI

* ISUPAOCAP
« DKM API

Backward Compatibility

Distributed7 API Libraries are largely backward compatible with earlier releases of the
Distributed7 product. While most API Libraries contain a new set of function calls and
require the use of new header files, extreme care was taken to maintain backward
compatibility with AccessMANAGER release 3.x.y. Chapter 8: Compatibility Chartsin the
Application Development Manual contains a complete reference to the backward
compatibility of the various API Library routines for Distributed?.

Intelligent Network Emulation (INE)

Distributed7 provides a solid platform to support the development of a broad array of
applications. Distributed7 can function as both a Service Control Point (SCP) and a Service
Switching Point (SSP) to enable true intelligent network emulation for testing newly
designed services. In effect, Distributed? puts the network design and deployment on the
desktop. The same UNIX-based platform that is used to design and test the service can go
into the network as the deployment platform.
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2.4 Architecture

A high level Distributed7 platform architecture is shown in Figure 2-3.

Application A Application B Application C

Application Programming Interface(s)

UNIX

User
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|/ \‘ Object
W Server (s)
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UNIX . 1—
Kernel — timlers
Space

Distributed Record Access

Distributed Kernel Memory M anagement

Service Provider Module
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Figure 2-3: Distributed7 Software Architecture

The Distributed? platform isimplemented as a soft-switch based on the powerful
STREAMS concept. The core building block of the platform isthe Service Provider Module
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(SPM). It contains extensions to the UNIX kernel, and supports registration and inter-
process messaging. Message routing is handled within the soft-switch, which maintains all
information regarding platform users. Standard timer facilities are provided to support event
management.

Node Management

A generic Node Management capability provides access to the information model by
administration personnel. The Object Server performs the bulk of the tasks by providing
generic mechanisms to create and manage data, resources, and operations. MML and a GUI
are supported for local and dial-up management. SNMP is also supported for remote
management.

Process Management

The Process Management provides mechanisms to define rule-based application
initialization and recovery strategies on an application, domain, and/or node basis.
Additional capabilitiesalow for hierarchical trace and logging of call-return values, and on-
demand, non-intrusive manipulation of trace categories.

Alarm Managememt

The Alarm Management provides a user controllable alarm management capability. Both
raw and managed alarms are supported. Alarms contain severity, type, and description, with
options for clear and recommended action. Multiple instances of alarms can be kept and
separately identified.

SS7 Controller Card

For optimal performance, the SS7 subsystem istightly integrated with the soft-switch. A
bus-resident SS7 Controller card handles the electrical and mechanical characteristics of
SS7 data transmission and reception required by MTP Level 1. The SS7 Controller also has
its own processor and memory that run the MTP Level 2 signalling data link software.

MTP-L3

The MTP Level 3isimplemented asa STREAMS driver that performs signalling message
handling and signalling network management functions. It provides access for its user parts
— SCCP and ISUP. MTP Level 3 supports both SS7 and |PC messaging.

SCCP

The SCCP module is also embedded into STREAMS. Its primary functions are to provide
the routing control, connectionless services, connection-oriented services, and management
functions required by the SCCP protocol layer. The SCCP layer aso supports IPC
messaging, which allows SCCP users to exchange | PC messages with other objects under
the Distributed7 environment. In order to perform protocol-related tasks, the SCCP layer
maintains a database that is a collection of kernel-level data structures containing all SCCP
subsystems and point codes.

Copyright © NewNet Communication Technologies Page 2 - 13



1-1600-1001-01 D7 User Manual

TCAP

The primary function of the TCAP module is to perform dialog-related functions and to
support IPC messaging for its users. The TCAP module consists of the component and the
transaction sublayers. The transaction sublayer is built upon STREAMS and supports
signalling procedures and state machines related to transaction handling. The component
layer isimplemented in the UNIX user space as an API. It provides message assembly,
disassembly, signalling procedures, and state machines related to individual operations, i.e.,
invocations. An 1S41-D API library isaso available.

ISUP

The ISUP module isimplemented as an application which directly interfaces with the MTP
module. For increased performance, the ISUP layer features a kernel-resident module.

The platform provides a number of Application Programming Interfaces (APIs) that allow
application developers to develop communication applications utilizing the SS7 and Object
Server APIs.

2.4.1 SPM API Library
The SPM API Library provides library calls for registration, message sending, message
receiving, and timer handling.

2.4.2 APM API Library
The APM API Library provides the application process management capabilities.

2.4.3 DSM API Library
The DSM API Library allows applications running under a distributed environment to share
user-space data in an effective manner.

2.4.4 OAM API Library
The OA&M (Operations, Administration, and Maintenance) API Library supports the
OMAP, and enables applications to retrieve measurement data and to manage the SS7
signalling point operation.

2.4.5 Alarm API Library
The Alarm API Library provides library calls for system and/or application software to
trigger alarm conditions, specify interest in alarms that may occur anywhere in a cluster and
detect them in an asynchronous fashion, and trap and relay selected alarms to network
management entities.
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2.4.6

2.4.7

2.4.8

2.4.9

2.4.10

2.4.11

2.4.12

2.4.13

MTP API Library

The MTP API Library providesthe application with library callsto accessthe MTP module,
and supports basic SS7 message handling library calls.

SCCP API Library

The SCCP API Library provides library callsto access the SCCP module, and supports
connectionless and connection-oriented message handling and management library calls.

TCAP API Library

The TCAP API Library provides library calls to access the TCAP module, and supports
dialog and component handling library calls. An extended TCAP API Library adds
parameter handling capabilities.

Raw TCAP API Library

Theraw TCAP API library alows application programs to take advantage of the
registration, message distribution, and |oad-sharing capabilities that are available as part of
the Distributed7 TCAP layer without getting involved in any of the transaction and/or
component handling capabilities associated with the TCAP layer.

ISUP API Library

The ISUP API Library provides library calls to access the ISUP module from Call Control,
and supports message and parameter handling library calls.

ISUP Advice of Charge (AoC) API Library

The ISUP Advice of Charge (AoC) API Library provides the Charging-Application Service
Element (ASE) and Application Transport Mechanism-Application Service Element (ASE)
Application Programming Interface (API) library calls.

Gateway API Library

This Gateway API Library provides library calls to exercise the gateway functionality
available as part of the Distributed7 software products.

IS41-D API Library

The 1S$41-D API Library supports encoding and decoding Maobile Application Part (MAP)
messages.
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2.4.14

2.4.15

2.4.16

2.4.17

2.4.18

2.5

2.5.1

GSM MAP API Library
The GSM MAP API Library supports encoding and decoding MAP messages.

GSM A-Interface API Library

The GSM A-Interface library defines the necessary signaling protocols to support cellular
call processing between any manufacturer’s Mobile Switching Center (MSC) and any
manufacturer’s Base Station Subsystem (BSS).

JAIN TCAP API Library

The Distributed7 JAIN TCAP API provides the main interfaces required to represent TCAP
protocol stacks, TCAP applications, as well as the Classes and Exceptions needed to send
and receive JAIN TCAP Primitives.

JAIN ISUP API Library

The Distributed7 JAIN ISUP API providesan API to the signaling functions that are needed
to support switched voice and data applications. Using the Distributed7 JAIN ISUP API,
call control applications can exchange | SUP control messages with Distributed7 ISUP
protocol stack in form of Java Event objects.

Passive Monitoring API Library

The Distributed7 Passive Monitoring (PM) API library calls are used to create and manage
passive monitoring links under a distributed computing environment..

Distributed7 System Applications

The Distributed7 software environment provides all the signalling control and transaction
handling functions to immediately build the following:

 Intelligent Network-based network nodes with ISUP, and TCAP capabilities that comply
with global standards

» Network-based SCPs, including HLRs, VLRs, EIRs, AuCs, and Short Messaging Service
Centers (SMSCs) for the wireless networks

* Premises-based Customer Routing Points (CRPS)
» Network Signalling Interfaces to media servers providing voice, fax, and video services
» Protocol converters and gateways

Media Server Network Signalling Interface

A clear trend exists for wireless service providers to integrate network-based voice
messaging platforms into their networks rather than rely on stand-al one voice messaging
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platforms. As cellular networks are built on international standards such as GSM and 1S-41,
SS7-based voice messaging platforms justify the investment in intelligent networks.

Distributed?
TCP/IP Voice
Mail
System
|
| |
SS7/ISUP = l
|
S
. /\\ N [ ]
[ i N . I
| I .
MSC EO

Figure 2-4: Media Server Network Interface

The Distributed? platform can be used to build Call Control Adjuncts (CCASs), which
support standard network and line interfaces with sophisticated call processing. The adjunct
operating on an open-architecture UNIX platform can be linked to the Voice Mail System to
control the media resources over standard UNIX interfaces such as TCP/IP or X.25, as
shown in Figure 2-4.
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2.5.2 Customer Routing Point

The Customer Routing Point (CRP) is an advanced 800 feature that supports call processing
between the network and a customer premise database. The CRP allows customers to
exploit the intelligent network while retaining control of their own information and routing
design.

Distributed?

SS7ITCAP

SS7/TCAP STP STP

SS7/TCAP
STP STP “ssrear SSpP

Figure 2-5: Distributed7 as a Customer Routing Point

Customers can use the Distributed7 platform to build a CRP, as shown in Figure 2-5. The
CRP contains the logic and data to decide how to appropriately distribute callsto any
number of call centers distributed around a geographical area. By tapping into the network
ability to provide information such as the dialed 800 number, the calling party number, or
caller-entered digits, the CRP enables the customer to make flexible, highly sophisticated
routing decisions.
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2.5.3

Short Message Server

SMserver isarobust, flexible, open architecture short messaging platform ready to deploy
with value added short messaging services.

SMserver manages the transmission of alphanumeric messages between mobile subscribers
and external systems such as paging, electronic mail and voice mail systems. Built around a
client server architecture, it supports connectivity to external systems via dedicated client
modules. It accepts, stores and manages a phanumeric messages to be delivered to mobile
subscribers.

SMserver manages all network interactions and provides sophisticated redelivery
mechanisms to ensure reliable delivery of short messages. It supports performance
monitoring and full billing capabilities. The open Short Message Client Interface facilitates
prototyping and deployment of value added services.

Figure 2-6 depicts the high-level software architecture of SMS.
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Figure 2-6: SMServer Software Architecture

SMserver is designed to take advantage of symmetric multi-processing and performance
scalability offered by the UNIX operating system. The software design is based on object-
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2.5.4

oriented methodologies, and combines the advent of a high-performance, kernel-resident
messaging soft-switch with the traditional client/server methodol ogy.

The soft-switch, implemented in UNIX STREAMS, alowsthe software to run as part of the
operating system kernel, and provides advanced inter-process communication and SS7
messaging. Message routing is handled within the soft-switch, which maintains al the
information regarding the different processes that compose the SMSC. This kernel-resident
approach resultsin optimal use of the raw power and resources of the underlying computing
platform.

While the messaging soft-switch runs concurrently with the operating system, the client/
server architecture eliminates performance bottlenecks by offering the flexibility to run the
short message service applications out-of-the box on remote processors.

Management of short message data, subscriber profiles, and service classesis provided
through a database manager. The database manager makes use of an Informix C-ISAM
database engine that enables disk-based and memory-based data transactions through a
common interface. This simple design incorporating a single database access eliminates the
need to implement complex lock mechanisms required in multi-user data access
environments, and thus provides reliability. Furthermore, the memory-based transaction
support minimizes disk 1/0 and improves performance.

Home Location Register

Home Location Register (HLR) provides a central database of Personal Communications
Service (PCS) subscriber information within an 1S-41 signaling network. The HLR main-
tains a permanent entry for each PCS user aswell as other information concerning the user’s
location and status. When network elements other than the HLR require information about a
user, such as the Mobile Identification Number/Electronic Serial Number (MIN/ESN), fea-
ture data, i.e., call forwarding numbers, or current location, the information is obtained by
querying the HLR.
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Figure 2-7: HLR in the Wireless Intelligent Network

When a user initially accesses the system, the serving Visitor Location Register (VLR)
queriesthe HLR to validate the user’s identity and download necessary feature information.
At thistime, auser’s current VLR location is recorded in the HLR database.

During call termination, i.e., callsto a user, the HLR is queried to determine the user’s
location — the serving VLR. Thisinformation is used to route the call to the Radio Port
Control Unit (RPCU) serving the user.

In addition, the HLR is queried to provide feature processing during call originations and
terminations.

In general, the HLR provides the following features and functions:
» Centralized storage of persistent subscriber data
 Per-call subscriber validation
» Revenue generating call features
 Support for authentication through co-resident or remote A uthentication Centers (AuCs)
» Scalable hardware and software architecture
» Support for multiple service providers or resellers
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2.5.5 Visitor Location Register (VLR)

Visitor Location Register (VLR) isanon-persistent database that temporarily holds an entry
for each subscriber currently registered within the VLR's area. Generally, aVLR is paired
one-to-one with Distributed7 or Mobile Switching Center (M SC), and provides that
component with fast access to subscriber data. This data contains a subscriber’s active
features, location data, and service status information.
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Figure 2-8: VLR in the Wireless Intelligent Network

N etw Equipment

When network elements other than the VLR require information about a user, e.g., MIN/
ESN, feature data, e.g., call forwarding numbers, or current location, the information is
obtained by querying the VLR.

When auser initially accesses the system, the serving AM/M SC registers the subscriber unit
(SV) inthe VLR. During this process, the AM/MSC sends a query to the VLR, whichin
turn queries the HLR to validate the user’s identity and download necessary feature
information into the VLR’s volatile database. The VLR’s local datais then used during
subsequent call originations, terminations, and features invocations.
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2.6 Major Standards Compliance

The Distributed7 software platform layers conform to the respective ANSI, ITU/CCITT,
and Telecommunications Technology Committee (TTC) standards, as listed bel ow. Over
twenty country adaptations to the standards are also available..

Table 2-1: Distributed7 Standards Compliance

SS7 Layer | MTP-2 MTP-3 SccP ISUP TCAP
ANSI ANSI T1.111.3, ANSI T1.111.4, ANSI T1.112.x, ANSI T1.113.x, 1992, ANSI T1.114,
1992 1992, 1996 1992, 1996 1995 1992, 1996
U ITUQ.701-Q.703,  ITUQ.704-Q.707, ITUQ.711-Q.714, ITUQ.761-Q.764,1993, ITU Q.771-Q.775,
1993 1993, 1997 1993, 1997 1997 1993, 1997
TTC JT-Q.701-Q.703 | JT-Q.704-Q.707 \ JT-Q.711-Q.714 \ JT-Q.761-Q.764 JT-Q.771-Q.775

Table 2-2: Distributed7 Standards Compliance

SS7 Layer ANSI ITU TTC
MTP-2 ANSI T1.111.3, 1992 ITU Q.701-Q.703, 1993 JT-Q.701-Q.703
MTP-3 ANSI T1.111.4, 1992 ITU Q.704-Q.707, 1993 JT-Q.704-Q.707
SCCP ANSI T1.112.x, 1992 ITU Q.711-Q.714, 1993 JT-Q.711-Q.714
ISUP ANSI T1.113.x, 1992 ITU Q.761-Q.764, 1993 JT-Q.761-Q.764
TCAP ANSI T1.114, 1992 ITU Q.771-Q.775, 1993 JT-Q.771-Q.775

Table 2-3: Distributed7 Wireless Standards Compliance

1S-41-D
TIA/EIA-41-D

GSM MAP GSM A
ETSI 09.02 version 7.3.0 ETSI GSM 04.01 - 04.08

Interface
Document Number

Table 2-4: Distributed7 Standards Compliance

ITU

TTC

SS7 Layer ANSI
MTP-2 ANSI T1.111.3, 1992
MTP-3 ANSI T1.111.4, 1992
SCCP ANSI T1.112.x, 1992
ISUP ANSI T1.113.x, 1992
TCAP ANSI T1.114, 1992

ITU Q.701-Q.703, 1993
ITU Q.704-Q.707, 1993
ITU Q.711-Q.714, 1993
ITU Q.761-Q.764, 1993
ITU Q.771-Q.775, 1993

JT-Q.701-Q.703
JT-Q.704-Q.707
JT-Q.711-Q.714
JT-Q.761-Q.764
JT-Q.771-Q.775
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Table 2-5: Distributed7 Wireless Standards Compliance

| Interface Document Number
1S-41-C EIA/TIA/PN_2991
GSM MAP ETSI 09.02 version 4.11

2.7 Capacity and Configuration Options

2.7.1 SS7 Database Capacity

Table 2-3 shows the default configurations for the MTP, SCCP, ISUP, and TCAP layers,
and for the INE. These parameters can be modified according to the customer’s needs.

Table 2-6: Standard SS7 Database Capacity

Description ANSI ITU
MTP destination point codes (SS7 + capability) 2048 2048
destinations behind link sets 2048 2048
links 511 511
link sets 64 64
routes per destination 16 16
SCCP destination point codes 8192 8192
subsystems per destination 256 256
concerned point codes per subsystem 8192 8192
global title types 16 16
trandlation types per global title type 256 256
simultaneous open SCCP connections 16384 16384
simultaneous reassembly processes per system 16 16
ISUP destination point codes 2048 2048
circuit groups per destination 3040 3040
total trunk groups for al destinations 8192 8192
circuits per circuit group 32 32
TCAP simultaneously open dialogues 262144 262144
local instances of the same subsystem 63 63
INE signalling points 8 8

Page 2 - 24 Copyright © NewNet Communication Technologies



1-1600-1001-01

D7 User Manual

2.7.2 Host Platform Options
Distributed7 1.6.0 is available on the following hardware platforms:

Table 2-7: Host Platform Options

Operating Board Board Development
Make Model Processor System Bus PCI-X PCle Environment
Sun | Netra T2xx series UltraSPARC T2 Solaris 10 PCI-X |PCI334 Not applicable | Sun Studio 11
Netra Vxxx series Solaris 8 PCI334a (SC5.8)
Fire Vxxx series Solaris9 g: ggZQPQ Sun Workshop 5.0
Netra X4200 M2 AMD Opteron Solaris 10 PCI372APQ GNUC 3.1
(64-bit kernel) ARTIC2000
NetraT5xx series | UltraSPARCT2 | Solaris 10 pcl-x | PMCA4539F | HDCII-LPe
PCle PMC8260 HDC3-LPe
Enterprise Txxx series| UltraSPARC T1, T2 PCle Not applicable
Fire Txxx series
Fire X2xxx series AMD Opteron Solairs 10 X86
Fire X4xxx series (64-bit kernel)
Netra/Fire X4250 Intel Xeon
Netra/Fire X4450
In case your server typeisnot listed above, please visit www.sun.com/servers for more information on the PCI bus type.
IBM | All serverswith PCI-X or PCle bus type and supporting Solaris 10, X86. Please visit http://www.sun.com.
Please visit: http://www.sun.com/bigadmin/hcl/data/sol/systems/views/all_servers_oem.pagel.html.
Del |All serverswith PCI-X or PCle bustype and supporting Solaris 10, X86.
Please visit: http://www.sun.com/bigadmin/hcl/data/sol/systems/views/all_servers oem.pagel.html.
HP | All serverswith PCI-X or PCle bus type and supporting Solaris 10, X86.
Please visit: http://h71028.www7.hp.com/enterprise/cache/492635-0-0-0-121.html.
*For Sun SPARC machines that have the Sun HSIP package installed, the PCI334 card is incompatible. To use the PCI334 card on a SPARC with an existing Sun HSIP
package, the HSIP driver must be removed.

Note: D7 supports Solaris 8, Solaris 9, and Solaris 10 in 32-bit mode and 64-bit mode.

Distributed7 1.6.0 is guaranteed on:

Sun Solaris 8 with kernel patch level 108528-11
Sun Solaris 9 with kernel patch level 118558-11

Solaris 10 with kernel patch level 118833-17

On X86 systems, Solaris 10 with kernel patch level 118855-19
Consult TAC for updated patch levels for all operating systems.
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2.7.3 SS7 Controller Options

Table 2-8: Available SS7 Controller Options

Bus Physical Ports per Controller Ports per Controller Cozlgrrgltl):rrsof er
Architecture Interface for Links up to 64 for High Speed Links 1p
kbps System
PClbus RS-449 Upto4 8
V.35 Upto4
T Up to 42
Up to 2438
Up to 64°
Up to 410 4
El Up to 4%
Up to 248
Up to 64°
CompactPCl bus T1 Up to 2458
Up to 64° o
El Upto 24”8
Up to 64°
PCle T1 gol1 Upto4 1
El 1241

1. Also limited by the number of available slots on the bus.
2. Available with PCI370 board.

3. Available with PCI370PQ and PCI370APQ boards.

4. Available with PCI372 board.

5. Available with PCI372PQ and PCI372APQ boards.

6. Available with CPC370PQ board.

7. Available with CPC372PQ board.

8. Although PCI3xPQ, PCI3xAPQ and CPC3xPQ boards allow configuration of up to 24 links, use of more than 16 with the
PCI3xPQ card is not recommended for systems requiring full bandwidth on all configured links.

9. Available with PMC8260 and ARTIC1000/2000 boards.
10. Available with the PMC4539F board.
11. Available with HDCII-LPe boards.

2.8 External Dependencies

All the executable modules listed in Table 2-6 implicitly require the following shared
libraries that are provided by the operating system vendor:

e Standard Clibrary (libc)

» Network Service Library (libnd)

» Socket Library (libsocket)

» Dynamic Linking Library (libdl)

* Internationaization Library (libintl)
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» Wide Character Library (libw)

In addition, the following environment variables must be set:
* EBSHOME: to point to Distributed? installation directory
* LD_LIBRARY_PATH: toinclude the externa shared library installation directories.

Table 2-9: Executable External Dependencies

Environment

Module Shared Libraries Variables

AccessAlarm C++ library (provided by NewNet Communication Technologies, LLC from Sun-
Soft) (libC)

AccessISUP C++ library (provided by NewNet Communication Technologies, LLC from Sun-
Soft) (1ibC)

AccessMOB C++ library (provided by NewNet Communication Technologies, LLC from Sun- | MOTIFHOME
Soft) (1ibC) OPENWINHOME
Motif library (libXm) (not provided by NewNet Communication Technologies,
LLC),
X Windowing System Libraries (libX 11, libXt, libXext) (provided by o/s vendor)

AccessOMAP C++ library (provided by NewNet Communication Technologies, LLC from Sun-
Soft) (libC)

AccessSNMP C++ library (provided by NewNet Communication Technologies, LLC from Sun-
Soft) (1ibC)

AccessStatus C++ library (provided by NewNet Communication Technologies, LLC from Sun- | TC_LIBRARY
Soft) (1ibC) TK_LIBRARY
Motif library (libXm) (not provided by NewNet Communication Technologies,
LLC),
X Windowing System Libraries (libX 11, libXt, libXext) (provided by o/s vendor)

AccessMonitor | Similar to AccessStatus entry

upmd C++ library (provided by NewNet Communication Technologies, LLC from Sun-
Soft) (1ibC)

scmd C++ library (provided by NewNet Communication Technologies, LLC from Sun-
Soft) (1ibC)

MML C++ library (provided by NewNet Communication Technologies, LLC from Sun-
Soft) (libC)
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The NewNet Communication Technologies, LLC libraries listed in Table 2-7 require the
associated shared library. These libraries are used with the OA&M and/or Object Server

APIs.

Table 2-10: Library External Dependencies

Library Shared Libraries

liboam C++ library (provided by NewNet Communication
Technologies, LLC from SunSoft) (IibC)

libapm C++ library (provided by NewNet Communication
Technologies, LLC from SunSoft) (IibC)

libenfg C++ library (provided by NewNet Communication

Technologies, LLC from SunSoft) (IibC)
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chaprer . CONCEPLS

3.1 Chapter Overview

This chapter provides a general overview of SS7, the Distributed7 managed object concept,
and the Product Specifications.

3.2 SS7 Overview

SS7 isthe protocol used to transfer signaling information between entities in SS7-based
common channel signaling networks. Along with the SS7 protocol, a specific network
architecture is also defined. This section provides abrief overview of both the architecture
and the protocol layers.

3.2.1 SS7 Protocol

The SS7 protocol consists of seven layers that map to the OSI model. Each layer has a
specific function:

» Thefird threelayers of the protocol are the Message Transfer Part (MTP). MTPis
responsible for reliable transfer and ddlivery of messages across the signaling network. All
other layers usethe M TP layer directly or indirectly.

» The Sgnaling Connection Control Part (SCCP) layer extends the addressing capability of
MTP.

» Thelntegrated Services Digital Network User Part (1SUP) layer provides control of circuit-
switched network connections, e.g., call set-up.

» The Transaction Capabilities Application Part (TCAP) interfaces with SCCP to provide
information exchange independent of circuits, such as database queries.

Figure 3-1 compares the SS7 protocol to the OSlI model.
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Figure 3-1: SS7 Protocol
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3.2.2 SS7 Architecture

The SS7 network architecture consists of the physical elementsin Figure 3-2.

Network X Network Y

A-links

regicnal
STP [}
D-links B-links
[
I
local | local

STPx 7_\

A-link

A-links

Figure 3-2: SS7 Network Architecture

Flink  ( spa

The SPs and SCPs are particular kinds of Signaling End Points (SEPs). SEPs are nodes
where signalsterminate. Signaling Points (SPs) in this diagram represent entities such asthe
switches that set-up and connect calls. The Service Control Point (SCP) isaspecial element
that processes queries from other nodes using data in its database. Examples of SCP
applications are 800 number translation and calling card validation. Other types of SEPs
also exist.

The other type of node is a Signal Transfer Point (STP). STPs transfer message packets
between SEPs. They function as routers in the SS7 network. STPs are always deployed in
mated pairs for redundancy.

Links connect the nodes together. Different link names are associated with different node
connections, as follows:

* A-links: Between any type of SEP and its norma home STP pair - minimum of oneto each
meate of the pair

» B-links: Between STP pairs of the same hierarchy, e.g., connection of STP pair to STP pair
of another network; each mate must have at least one link to each mate of the other pair

» C-links: Between the mates of an STP pair (not shown in the diagram)
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3.2.2.1

* D-links: Between an STP pair and itsregional STP pair - each mate must have at least one
link to each mate of the other pair

» E-links: Between an SEP and aforeign STP
* F-links. Between two SEPs (bypassing or as an aternate to the STP)

Normally, Distributed7 applications are SEPs that use A-links or F-links. However,
Distributed? can be used as an STP as well.

Other components of the SS7 network architecture are link sets, routes, and route sets. These
elements are more abstract.

* Alinksetisagroup of linksthat originate from the same node and physically go to the same
destination.

» A routeisassociated with afina destination, such as another SEP, that does not necessarily
have adirect physica connection. It is the path the message should take to get to itsfinal
destination. The link setsfrom an SEPto its STP pair may be associated with each other in
the form of equal priority routes. Equal priority routes allow message traffic to go on both
link sets since the STPs of the pair are essentidly the same destination. For example, for
SP1 to send amessage to SP4, the message would go on alink to SP1's STP pair. The STP
would take care of the rest of the routing, so that first link isthe only part of the route that
must be specified.

* A route set isthe group of routes to a specific destination.

Once the Distributed7 software isinstalled, the system must be configured and provisioned
for the SS7 network. MTP configuration is required prior to activating a signaling point on
the network. When the SCCP and I SUP options are included, these must also be configured
before activating the signaling point. A Man-Machine Language Terminal Handler and a
Graphical User Interface (GUI) are available for MTPR, SCCP, and ISUP configuration.

SEP-STP Recommended Link Configuration

The SS7 network architecture standards state that A-link sets from an SEP to amated STP
pair should be on fully, physically diverse paths. Using one SS7 controller board for both
A-link sets does not meet that diversity requirement. SS7 controller boards support from 4
to 64 links, as shown in Section 2-8, Available SS7 Controller Options. However, in order to
meet the standards, a minimum of one link from each SS7 controller board should be used
for an A-link connection to amated STP pair. Figure 3-3 illustrates this connection.

Page 3-4
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Figure 3-3: A-Link Configuration (2 links)

Additional links can be added to the diverse link setsin various ways using the link capacity
of the SS7 Controller boards. The next link for each link set can be on the opposite SS7
Controller board of thefirst link in that set, as shown in Figure 3-4.

. . . Mated STP pair
Signaling End Point P
linkset 1 link 1

> ~////
° .

~ E]- iinkset X link 2

) O

0 O
k5
o .

~ 2 linkset 2 fing 4

) O

\ 0O

Figure 3-4: A-Link Configuration (greater than 2 links)

For afault tolerant system, one SS7 controller board should be on each bus, and one link set
should come from each board, similar to Figure 3-3 .
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3.2.3

3.23.1

Distributed7 SS7 Node

For the Distributed?7 system to be an SEP in the SS7 network, it must be configured to
identify itself as an SS7 node and to define its physical connections and routing options.
Different levels of configuration are needed, depending on the type of SEP the nodeis.
Configuration levelsinclude:

* MTP database
All Distributed7 nodes must configure the M TP database. This database defines the node,
itslinks, and the destination nodes with which it communicates. The information is used by
the M TP protocoal layer to processincoming and outgoing SS7 messages.

» SCCP database
The SCCP database must be configured if the Distributed7 applicationisan SCCPor TCAP
application. The SCCP database identifies additiona routing information used by the SCCP
layer to process messages from these types of applications.

» |SUP database
The ISUP database must be configured if the Distributed7 application isa Call Control type
of application that interfaces with the ISUP layer. This database defines the nodes and
circuitsthat are involved in call processing with ISUP.

These databases are described in the following subsections. More information about
configuring a particular database may be found in Chapter 9: Man-Machine Language
Commands.

MTP Database

The MTP database is configured using MML commands or the AccessM OB GUI. It must be
configured in the order given below.

1. Signhaling System and MTP information

Each node in an SS7 network uses a specific protocol and has specific MTP parameters that
identify it. All parameters, including the protocol of the node, can be modified. The current
parameters of the MTP part are the Protocol of the system, i.e., ANSI_92, ANSI_96,
ITU_93,1TU_97, Variant, Point Code Size (14 hit, 16 bit, and 24 bit), Multiple Congestion
and Priority Support in SS7 messaging, Signaling Link Test Message support, and some
implementation related parameters.

2. Own Signaling Point Information

Each SS7 node has a unique identity called the Signaling Point Code (SPC). The SPC is
used in the SS7 protocol for addressing messages to other nodes. It may also be referred to
as an Origination Point Code or a Destination Point Code.

The Network Indicator (NI) identifies the type of network the nodeisin. NI types must
match in order to communicate. The type of node must also be identified asan SEP, an STP,
or an SEP with routing capability, as depicted in Figure 3-2.

The Distributed7 node can al so be given aname of up to 20 alphanumeric characters. Thisis
used for administrative purposes and has no implication on the protocol handling. In

Page 3-6

Copyright © NewNet Communication Technologies



1-1600-1001-01 D7 User Manual

addition, it is possible to specify that asignaling link test message be sent periodicaly, or if
arestart procedure needs to be invoked.

3. Linksets and Links

A link set must be defined before the links it contains can be configured. It identifies the
destination of the links and the number of links. After the link set is defined, each link must
be configured.

Each link in the link set has a unique identity known as the Signaling Link Code (SLC),
which must be agreed upon by the management at both termination points of the link.

In MTPL2, basic and preventive cyclic retransmission are the two types of error correction
methods for SS7 links. If the signaling links are established via satellite, then the preventive
cyclic retransmission method should be used. For links where one-way propagation delay is
less than 15 ms, basic method should be used.

Links also have a hostname, a board type, a slot number, and arelative port number in the
board. The port number identifies the physical connection.

The maximum number of linksin alink set is 128. The total number of linksin the link set
Is determined by the number of links provisioned to that link set. However, the
administrator can specify the number of active links to be maintained, aswell asthe number
of linksto be loaded. MTP attempts to keep the specified number of links active. The
decision of which links to activate or deactivate depends on the priority of the links. Of the
active links, only the loaded links carry traffic.

4. Route Sets and Routes

A route set must be created before the routes it contains can be added. Each route set has a
destination point code and at |east one route that can reach the destination point. Alternate
routes can be added to the route set. Each route has a priority, which determines the order of
the routes carrying traffic. The maximum number of routes in aroute set is 16. The top
priority route has a priority value of @. The maximum number of routes that can have the
same priority in aroute set is 2. These are load-sharing routes. MTP attempts to use the
highest priority route available.

5. Timers

Timers values specified by the protocol are provisional; they are set to default values that
are within the ranges specified in the specification documents for each particular protocol
variant. In general, the default time-out values for an expected response from externa
sources are the maximum of the range. For periodic tests, the default value is the minimum
of the range. These values may be changed, but unless there are special requirements, they
do not need to be.

L3 timersare global for all Signaling Network Management (SNM) activities, and L2
timers can be configured for each signaling link.

Copyright © NewNet Communication Technologies Page 3-7



1-1600-1001-01 D7 User Manual

3.2.3.2

3.2.3.3

6. Thresholds

The thresholds for congestion are set to values optimized for average 100-byte M SUs. For
applications with special traffic or size requirements, these values can be changed.
Congestion thresholds are configured for each signaling link.

SCCP Database

SCCP supplements the MTP to provide OSI-defined Network Servicesto its users. SCCP
can support subsystems numbered from 2 to 255 (number 1 isreserved) on its own signaling
point, and an unlimited number of subsystems on remote nodes. SCCP coordinates the
correct communications among these subsystems or with subsystem backups.

SCCP does this with the help of two addresses: (1) Called Party Address (CLD), whichis
the destination address, and (2) Calling Party Address (CLG), which isthe origination
address. These two addresses together are referred to as SCCP Routing Information. These
addresses can be encoded in two forms:

» Dedtination Point Code (DPC) + Subsystem Number (SSN) combination: DPC isa
designated address uniquely identifying anetwork entity. SSN islocal addressing
information identifying each of the SCCP users, i.e., applications.

» Global Title(GT): A GT isan addresslikeadided digit. A trandation capability is provided
by the SCCP to convert GTsto a DPC+SSN combination. Thistrandation can be
performed at the originating point or at the destination point. To use global title routing, the
globa title tables must be provisioned.

To configure the SCCP database, all signaling point codes with which a node communicates
must be entered into that SCCP database. SCCP tracks the status of these signaling points.
The SCCP network database must be configured after the M TP database. Only SPCs entered
in the MTP database can be entered into the SCCP database.

Next, all subsystem numbers that are accessed by a node and that belong to specified remote
signaling points must also be added to the database.

Optionally, for each subsystem on a node, a series of Concerned Point Codes (CPC) can be
identified. A CPC isthe SPC of an SS7 node that already exists in the SCCP database, and
that needs to be notified when the status of the local subsystem changes.

Signaling points and subsystems can aso be mated to each other for backup purposes. This
information isd also specified in the SCCP database.

ISUP Database

The ISUP database identifies the nodes to be included in a circuit-switched SS7 network
over which basic voice, data, and supplementary services are provided. The nodes must
aready be defined in the MTP database, i.e., generally by route sets. The database also
identifieswhich circuit groups and circuitsto the destination are used for SS7. Certain office
settings and | SUP timers may also be modified.
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3.3 Managed Objects and the Object Server

The resources of the Distributed7 system are modeled in terms of Managed Objects (MOs).
An MO is defined as an external view of the functional and physical domain of the system
with a set of parameters and operations that may be performed upon it. MOs are resources
that define the system, such as subsystems or link sets.

Each MO belongsto an MO Server. If the MO Server is not active, then none of the
operations for the MOs beloning to that server can be executed or viewed with the help tool.
For example, the isupd process must be running to use | SUP-related MML commands or to
see ISUP MOsin the GUI.

This section describes MOs, MO Servers, and their use.

3.3.1 Object Server

The Object Server isamodule containing al the Distributed7 MO Servers and an
application programming interface (API). It deals with configuration, fault, security, and
performance management of the hardware and software components. It also enables the
implementation of multiple management interfaces, e.g., MMI, GUI or SNMP, or user-
defined MO Servers. These interfaces can be developed using the CNFG API Library. The
management interfaces must interact with the system according to the managed object
hierarchy described in Section 3.3.1.1 on page 3-11.

With the CNFG API Library, application developers can add new MOsto create their own
custom presentation applications and agents. The Object Server consists of the CNFG
library, an object database, and several Managed Object Servers, as shown in Figure 3-5.
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Figure 3-5: Object Server Internal Architecture
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3.3.1.1 MO Groupings

Figure 3-6 and Figure 3-7 show the MO parent-child hierarchy in the Distributed7 product.
The dynamic nature of the Object Server allows this hierarchy to be changed easily.

The six distinct object groups and their respective MO Servers are described below.

Table 3-1: Object Groups and MO Servers

Object Group MO server
spm spmd
alarm alarmd
network netd
mtp upmd
scep scmd
isup isupd

When the MO server processes, i.e., daemon processes, start up, they create their MOs and

define the operations for them.

ROOT

T~

ss/

T~

mtp

dtimer P /

route

| 2timer

|3timer rtset |sets dias

T

lsetstat ... L1 |set
links
/\
level2 level3
2flow  I2cs link .. L1 _ linkstat

Figure 3-6: MTP Managed Object Containment Structure
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root

/

ss/

7

scep

[~

snsp connection localsubsys

/

subsys

N

cpc mate gt

N

gtentry

Figure 3-7: SCCP Managed Object Containment Structure

ROOT

/

isup

a

isupnode isuptmr
isupcgrp

isupcct

Figure 3-8: ISUP Managed Object Containment Structure
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Hardware
g5 /board
ctbus line  timeslot port  linestat linehist
pmlink

Figure 3-9: SPM Managed Object Containment Structure

ROOT
ntwk
/ \
tcpcon host

Figure 3-10: Network Managed Object Containment Structure

ROOT
aarm
amgrp almevent strdalm

Figure 3-11: Alarm Managed Object Containment Structure

Copyright © NewNet Communication Technologies

Page 3-13



1-1600-1001-01 D7 User Manual

3.3.2

3.3.2.1

Managed Objects

Each MO has a set of operations and specific parameters defined for it by its MO Server.
MOs also have a hierarchy in relation to each other.
A configurable MO has one or more operations:

* Add

* Modify

* Deete

» Display/view
An MML command name is made up of the operation name and the MO name, asin
OPERATION-MO. An exampleisADD-L SET.

Each box in the main window of the Distributed7 GUI (AccessMOB) isan MO, and the
operation is defined by the mode.

Anindividual instance of an MO, such as a specific link set, is defined by its parameters.
Parameters have certain properties and restrictions, and provide the MO with aunique
identity.

MO Parameters

Operations change the state of the provide the MO with a unique identity through its
parameters. Parameters are realized as the parameters of an MML command, or asthefields
in the dialog box of the AccessMOB GUI. Table 3-5 and Table 3-6 list the parameters and
the operations for the Distributed7 object groups. Some of the MOs have no operations
defined. These MOs serve as abstract objects, and were included to model the system better.

For each of the MO parameters, there are predefined types. Parameters can be String,

I nteger, Set, or PointCode. The PointCode parameter type is a special case in which input
and output formats are String, but the internal representation is Integer. For instance, the
PC="10-20-30" ANSI point code is converted to its integer representation, and vice versa.
The Set parameter type isanother specia case in which input and output formats are a set of
strings that correspond to an integer value. For instance, the input set for the NI parameter of
the SPMO isINTERNATIONAL, SPARE, NATIONAL, and RESERVED, which
correspond to O, 1, 2, and 3.

The Access column in Table 3-2 identifies whether parameters can be read, modified, or
both.

* A read-write parameter can be both read and modified

» A read-only parameter cannot be modified

* A write-only parameter is not displayed to the human operator

» Theread-create parameter cannot be modified; it isused asakey

Page 3-14
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Table 3-2: SPM Branch Managed Object Descriptions

Mggﬁegcid Parameters Types Access Set Values Operations
hardware N/A N/A N/A N/A N/A
ss7board hostname String read-create - ADD
boardnm Set read-create shs334/pci 334/vbrd/pci3xpg/ DELETE
pci 3xapg/cpe3xpg/pmc8260/ DISPLAY
artic8260/pmc4539/adaxm MODIFY
inst Integer read-create -
conf Set read-write ON/OFF/SUSPEND/RESUME
pm Set read-create ON/OFF
modules String read-write -
state Set read-only DETACHED/ATTACHED/
CDWNLOADED/READY
class Set read-only mnnnv
ports Integer read-create -
lines Integer read-only -
clockmode Set read-write LINE/INTERNAL/
EXTERNAL/REMOTE/
NOTUSED
clockspan Set read-write 1/2/3/4/5/6/7/8
spmlinkno Integer read-only -
line hostname String read-create - DISPLAY
boardnm Set read-create Sbs334/pci334/vbrd/pci3xpg/ MODIFY
pci3xapa/cpc3xpg/pmc8260/
artic8260/pmc4539/adaxm
inst Integer read-create -
span Set read-create 1/2/3/4/5/6/7/8
class Set read-only 1nnnv
line_typ Set read-write EV/TUI
EIHSL/TIHSL/JIHSL
line_frmmod Set read-write T1ESF/T1ZBTSI/T1SLC96/
T1SFRM/T1SF4/E1FEBE/
E1CRC4/E1IBASIC
line_cod Set read-write T1B8ZS/T1B7ZSEIHDB3/
AMI
line_len Set read-write L 133/L266/L399/L533/L655/
L 110/L.220/L 330/L440/L550/
L660/LB000/LBO75/LB150/
LB225
line_imp Set read-write 175/1100/1120
line_Ipbk Set read-write NONE/LOCAL/REMOTE
line_accs Set read-write FRONT/REAR
Copyright © NewNet Communication Technologies Page 3-15
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Table 3-2: SPM Branch Managed Object Descriptions (Continued)

Mggjaegcetd Parameters Types Access Set Values Operations
port hostname String read-create - DISPLAY
boardnm Set read-create shs334/pci 334/vbrd/pci 3xpg/ MODIFY
pci3xapag/cpe3xpg/pme8260/
artic8260/pmc4539/adaxm
inst Integer read-create -
portnum Integer read-create -
class Set read-only 1mninv
type Set read-write DTE/DCE/NOTUSED
baud Set read-write 600/1200/2400/4800/ 7200/
9600/16000/19200/32000/
38400/48000/56000/64000/
1544000/2048000
Ipbkmode Set read-write NONE/LOCAL/REMOTE
idledetect Set read-write OFF/ON
timeslot hostname String read-create - ADD
boardnm Set read-create shs334/pci 334/vbrd/pci3xpg/ DELETE
pci 3xapa/cpe3xpa/pmc8260/ DISPLAY
artic8260/pmc4539/adaxm MODIFY
inst Integer read-create -
desttype Set read-create LINE/HDLC/CTBUS
destspan Integer read-create -
destslot Integer read-create -
class Set read-only 1mninv
origtype Set read-write LINE/HDLC/NOCONNECT/
CTBUS
origspan Integer read-write -
origslot Integer read-write -
linestat hostname String read-create - DISPLAY
boardnm Set read-create pci 3xpa/pci 3xapa/cpe3xpg/ MODIFY
pmc8260/artic8260/pmc4539/
adaxm
inst Integer read-create -
span Set read-create 1/2/3/4/5/617/8
errevents Integer read-write -
curstatus Set read-only SIG-AV/SIG-UNAV
curtimer Integer read-only -
cur-ES Integer read-only -
cur-UAS Integer read-only -
24h-ES Integer read-only -
24h-UAS Integer read-only -
vidinttotal Integer read-only -
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Table 3-2: SPM Branch Managed Object Descriptions (Continued)

Mggﬁegcid Parameters Types Access Set Values Operations
linehist hostname String read-create - DISPLAY
boardnm Set read-create pci3xpag/pci 3xapg/cpe3xpa/ MODIFY
pmc8260/arti c8260/pmc4539/
adaxm
inst Integer read-create -
span Set read-create 1/2/3/4/5/6/7/8
interval Integer read-only -
reset Set write-only NO/YES
ES Integer read-only -
UAS Integer read-only -
ctbus hostname String read-create - DISPLAYM
boardnm Set read-create pmc8260/artic8260 ODIFY
inst Integer read-create -
refclk Set read-write C8A/C8B/NETREF1/
NETREF2/SCSA2/SCSA4/
SCSA8/MVIPIHMVIP
refinv Set read-write OFF/ON
fbmode Set read-write C8A/CB8B/NETREFY/
NETREF2/INTERNAL/LINE
fbspan Set read-write 1/2/3/4/5/6/7/8
fb Set read-only OFF/ON
comp Set read-write OFF/ON
c8a Set read-write OFF/ON
c8b Set read-write OFF/ON
nrmode Set read-write NETREFL/NETREFZ/
INTERNAL/LINE
nrspan Set read-write 1/2/3/4/5/6/7/8
nr8khz Set read-write OFF/ON
nrinv Set read-write OFF/ON
nract Set read-only OFF/ON
nrl Set read-write OFF/ON
nr2 Set read-write OFF/ON
grp_a Set read-write OFF/2048/4096/8192
grp_b Set read-write OFF/2048/4096/8192
grp_c Set read-write OFF/2048/4096/8192
grp_d Set read-write OFF/2048/4096/8192
grp_e Set read-write OFF/2048/4096/8192
orp_f Set read-write OFF/2048/4096/8192
arp_