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1. Introduction

IMS is a powerful multi-user application that offers fast and user-friendly facilities for registering and managing
a wide range of telecommunication networks and platforms.

This includes networks such as MPLS/IP, SDH, SONET, WDM/OTN, Fiber/FTTx, Ethernet, Mobile Core, Backhaul
and RAN (2G, 3G, 4G), Microwave, xDSL, WIFI, Broadcasting, Subsea cable, VSAT, ATM, Voice, DCN and
Synchronisation.

IMS can be used across the entire organisation. This means that the needs of the technical departments, sales
through to senior management are all well catered for.

Main benefits of IMS:
¢ Complete and accurate asset overview, full life cycle of materials
*  Platform and vendor independent
*  Endto end views of network services, cross platform

e Perform daily tasks faster and smarter resulting in shorter lead times in service delivery and fault
handling

¢ Improvement of Service Level

e Accurate view of physical asset values representing depreciation and return on investment

* Integration with other systems, like NMS, CRM, Financial & Billing Systems, etc.

e Automatic discovery and synchronization of live network assets with NMS

e Optimized Network Capacity Management, saving CAPEX by avoiding unnecessary network spend.

e Pro-active network build initiated by threshold reporting

e Significant OPEX cost savings due to Leased Line invoice checks

e Can be used by complete organisation, including engineers, Customer Service, Management & Sales.
e Easy build of new equipment and connection types

e Less network outages due to Single Point of Failure calculations

This document describes all functionalities of the IMS application from a high level.

Live demo of the IMS system may be requested via sales@vc4.nl
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2. General functionality

2.1 Search functionality

Search fields have been implemented throughout the system, so that all information stored can be found.
Most are pull down fields, others are free text search fields, or both.
Free text fields search with a “like” and over multiple fields.

Search
= ® 2 M
After a search with multiple results, these results can
be filtered to fine-tune the search. Search Text:

2.2 Right mouse menus and double click option
Special Right Mouse Click Menus can be used to find information about a specific object.

odfDdfDetails ‘ Circuit Name Circuit Inventors| ProjectStatus Stat

ACTUAL_AND_FUACTI
ACTUAL_AND_FUACTI

ODF/01/09810 (S GELONI001-GBLONDGR] -1 i = el bl

ODF/01/11&12 (EGBLONDunl-GBLONDuug ¥ Open

ODF/01/13&14 (S GELONOO01-GBLONDOO1-1 Open subgraphical

ODF/01/15816 (=
GELONOOOL-GBELONOOO1-1

W fE o

COpen Circuit path

VRF-L3VOIP-HUB 57 Facus
7 Edit
] Duplicate Circuit GBLONDOO1-GBLONOOO3-1GBE-001(MPLS)
Re-calculate sequence numbers
GBLONODO1-GBLONDOD2-1
FRANKFURT/SWI-GBLONDO] 38 | Delete ’
GBLONDOO1-GBLONO101-1 ®&  Change status v
GELONO0O1-GBLONDOD2-1 Sub(s) ,
= Copy

On network items (such as circuit names, equipment names, locations) users can double click to find more
details of the specific item.

2.3 Data export functionality

Every table (grid) in the different IMS screens can be exported to Excel or CSV via a right mouse option.
Specific features, like Network Rings and Network Map support export to PDF.
Other export types are supported at the server side, such as XML and txt.

A full set of webservice API’s is also supported, so that external applications can extract information from the
system.
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2.4 Network Status

Network items such as connections, nodes, shelves and locations, always have a status in IMS. An explanation

of each status is detailed below:

Status Description

PL Planned

RFS Ready for Service
IS In Service

Mmi To be Migrated
RFS Ready for Cease
00s Out of Service

Explanation
A planned item is planned/designed, but is not built in the network yet.

An item with RFS status has been built in the actual network, but is not
operational yet.

The item is in use/operational

This status is applicable when the item is still in service, but will be migrated
soon. After the migration is completed, the object status will be set to “In
Service (IS)” again.

With this status, the network object is marked as still in use, but will be
dismantled soon.

The network item is not in use anymore

Business and technology rules have been implemented in the IMS system. Before a status change is being
executed, IMS will validate if the status change can be done.

Example: a connection cannot be set “in service”, when the card or equipment related to the connection is still
in “planned” or “ready for service” status.

© VC4 BV —sales@vc4.nl —
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Warehouse and Spares statuses

When equipment is in the IMS Warehouse and not in the network, the materials can have statuses related to
the warehouse:

Status Explanation
In Stock The material is stored in a warehouse location.

The material is being ordered at the equipment vendor and is not in a warehouse location
Ordered yet.

The material is dismantled/removed from the network and is on its way back to a
To be returned warehouse location

The equipment is being prepared/packed to be picked up. It will leave the warehouse any
Lay Out moment.

Out Stock Material is not in warehouse anymore.

Ready for Sale The material is in warehouse and will not be used in network anymore. It will be sold.
Sold The material has been sold to an external party.

Returned Something is wrong with the material and is returned to vendor.

Defect The material is defect and needs to be fixed or replaced.

2.5 Object reminder

A user-friendly object reminder is available for the users to
quickly find recent objects created and highlighted.

ObjectReminder %

ALM.CO0001-ALMOO-V-LAN-101 (PL)

Circuits | Nodes | QOrders |

Objects can be set in focus to highlight the objects in the
specific screen that is open.

Last created (100) O |

Objects in focus can be related to other objects. Name - ‘
For example connection to port or layered into another S EO000 1 GIONO T VaCN, T01(03573 1)

. ®ALM.BTSO0001-ALM.MHO0001-DUCT24-001(FI...
connection. ®ALM.BTS00001-ALM.MHO0001-TRENCH-001(FI...
® ALM.CO0001-ALM.CO0001-CEL1-001(CABLE)
® A M.CO0001-ALM.FOTO001-GPON-001(GPON)
® AL M.CO0001-ALM.FOTO001-GPON-002(GPON)
® 2 M.CO0001-ALM.FOTO001-GPON-003({GPON)
® ALM.CO0001-ALM.MHOO001-CBL1-001(CABLE)
®ALM.CO0001-ALM.MHOO001-CBL1-002{CABLE)
® AL M.CO0001-ALM.MHOO001-CBL2-001(FIBER)
® AL M.CO0001-ALMOO1-ETH-001(GPON)
® AL M.CO0001-ALMOOL-V-LAN-101
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2.6 History

All IMS user and interface activities and changes on the network are stored in the IMS database with related
username, batch name or interface application name, date/time and description of the activities.

Those history records can be viewed per inventory object.

2.7 Business rules and validation checks

Many business rules and validation checks have been implemented. These rules and validation checks are
technology specific, IMS specific or based on rules specific to the customer's organisation.

Some examples are:
- Check the status of its parent objects before changing the status;
- Check the port type (speed) with the connection type when connecting a connection to a port;
- Check related Leased Line (from other operator) when changing connection status to “Out of Service”;
- Check if there is a SPOF (Single Point of Failure) in the connection when changing the connection

status;

- Before changing the speed/bandwidth/type of a connection/service, check if the change can be done;
- Before changing a card (manually or via network reconciliation), check if change can be done.

2.8 Naming convention

IMS complies with the naming convention standards implemented by our customers.
Business rules will be implemented to ensure a correct naming convention for new objects.
Auto naming convention can be set for the different attributes, such as:

- Locations

- Active and passive equipment

- Connections and services

- Order numbers

- Trouble Ticket numbers

- Planned Work references
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3. Locations

3.1 General information
The following location types can be registered in IMS, in hierarchy:

Countries
Provinces/States/Regions
Cities

Buildings/Sites/other locations
Rooms

A city must be related to a country and optionally to a province/state/region and/or a district.

One building can have several sub locations (rooms) related. Each location (like building, room) has a unique

identifier in the IMS database.

Below example of the City form - Geo map in IMS:
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3.2 Locations / sites

The sites/buildings and related rooms have related information like:

- General information, like
o Address details
Room/floor name (in case of room location)
Status
Phone number
Longitude/ Latitude
Access Description
Owner
Contact person(s)

o O O 0 O O O O

General description
o Location type (list of types can be defined)
- Connections beginning or ending at a location
- Equipment installed
- DDF, ODF, Patch-Panels in the location
- Location alias names (different names for same location)
- Cabinets/Racks in the location
- Free/available ports in the location
- Geographical Maps (to view location in OpenStreet Maps, Google and/or Bing)

Special location naming convention rules can be implemented on request.
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3.3

Floor Plan and Racks

The Floor Plan Management functionality supports the management of the sites. Via a graphical view of the
site users can easily manage the floor space. It includes:

- Floor plan details, like

o Floortiles:
o Tile height
o Tile width

o Flexible labeling of the floortiles

o Racks/Cabinets

o Node/Power/DDF/ODF shelves in the rack/cabinet

o Walls, entrances

- Rotation of objects in floor plan
- Drag and drop functionality
- Zoom in/out

FaepanFrm detons

) Hewrack (1) Noew ddod
[Home X | Foopln | Rak X
Seaech

o

GBLOND0CY

Gridon
Edron
Srapw grd on

17 Addlon AddTie 3 Cabecrosw ([ Showssecdracks i) frim [ Croson SVG (@) Close Form

1 | I | [

ol

=== |

= F‘F‘f""fﬁji
=

Itams 0= 5o | Tms in Fioorpian | Cables
facks O

RACKI002

—

2200XG000600 PL

Heme X | Floarplan X | Rack x

Saarch

Mame : RACKDO1

Site.Name : GBLONDOOS
nition. Name:

2200X600X500

Mode | HE

InventoryStatusld : FL

FACRIOT FRONT] AT EATR]
2 2
3 3
4 4
5 G. BLON0001.SDH001 {IS] 8 5 GBLON0001.SDH001 {IS} 8
7 7
8 8
9 9
10 10
1 "
12 12
13 13
14 14
15 15
16 16
17 |FBLON000T SBC 007 OLD | 17 GBLON0001.SBC.001 OLD ..
18 18
o] = 19
20 20
21 21
22 22
23 [GELON000T NEAOE-X16.01 23 GBLON0001 NE40E-X16.01
= , 24 . 24
A a 1 I 26 o 26
19 28 28
29 29
30 30
31 31
32 32
33 i 33
i 34 34
35 ul 35
| 36 36
krd 37
38 38
39 39
40 40
41 41
42 42
43 43
44 44
45 45
46 46
47 47
48 48
49 BLOCRED 49

Example above (on the left) is a graphical layout of a location

On the right is a cabinet/rack opened from the floorplan with equipment placed at certain heights

within the cabinet.

Rack types can be models by users with appropriate user permissions.
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4. Equipment

4.1 Equipment types

VC4-IMS has the capability to model all different kinds of equipment, such as MPLS/IP, Ethernet, WDM/OTN,
SDH, SONET, PDH, Voice/VolP, Mobile 2G-3G-4G-5G RAN & Core, Microwave, FTTx/xPON, Broadcast,
SubMarine, Satellite/vSAT, WiFi, SDN, Servers (physical and virtual) and many more.

IMS is vendor independent, so all types of all vendors can be created and modeled using the IMS GUI by users
with appropriate permissions.

For each shelf/sub-shelf the front and back layout can be modeled in a graphical representation.

FRONT

FRONT PANEL DISPLAY

POWER DISTRIBUTION MODULE
ENHANCED FAN TRAY

D D
I |
i
N c c
" o o
:
i
|
o
£

ENHANCED FAN TRAY

Other functions related to equipment type:

- Setup shelves

- Set up dimensions of equipment shelves

- Set up slots and slot dimensions

- Set up cards and cards per slot

- Set up card pluggables (FSPs/XFPs)

- Link an equipment type to a platform (such as MPLS, WDM)

- Link an equipment type to a management system (NMS/EMS).

- Setanicon, so that each type has a specific icon on the IMS Network Map.
- Relate equipment type picture

- Copy equipment type
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VC4

4.2 Equipment

Equipment (network elements) with related information can be stored in IMS.

The following information can be stored.

4.2.1 General info
- Nodename
- Status
- Type of equipment
- Location where equipment has been installed
- Loopback address
- Management System
- Order details
- Hardware/Software version
- Serial number
- Barcode
- UPSinfo
- General comments
- Customized fields (see customized fields and tabs)

4.2.2 Graphical layout

A graphical representation is given for the piece of equipment.

SHELF-1(PSS32) | SHELF-30(SPD44)

Nose © | Orders | Cards | Shelves | istory | Circuits from ehis node

Details | Extralnfo | Rack | UPS

ig N i -

Name:

Aliashame

InventoryStatus:

Site:

Ring:

Customer:

MetworkRole:

Domain

BBU3900:0:0 | RFU:0:4 | RFU:1:4 | CCU:0:15 | CCU:1:15 | TCU:0:8 | TCU:1:8 PMU:O:?lFI‘IU:O:ﬂ FMU:1:11 | ANTENNA:11

ANTENNA:1

SHELF-1(PS532) (26) © | SHELF-30(SPD44) (45) |

= FullPorthame ‘ lnterhcaDehmt\‘ IpAddress ‘ odfpdfDetils ‘ Circuit Name ‘ Circuit I

[# SHELF-1{PSS32) LC/PC #ITMILOO11-ITMIS

Le/pe
Le/pe
Le/pe
Le/pe
Lc/PC

[} SHELF-1(PSS32
[} SHELF-1(PSS32
[} SHELF-1(PSS32
[} SHELF-1(PSS32
SHELF-1(PS532.

)
)
)
)
)
)
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4.2.3 Physical and logical ports

In the equipment form, at the bottom of the screen all the ports, physical and logical, are visible.
The following info is available:

- Port name

- Interface

- IP address

- DDF/ODF position

- Circuitname (connection on port)
- Status of connection

- Status of port

- Type of port (bandwidth/speed)
- Uni/ bi (directional)

- Comment

- Domain

- Reservation number

- Reserved by

- Reserved date

- Blocked yes/no

Equipment with specific functions can have additional port information.
Additional fields can be added using customized fields by admin users (see customized fields and tabs).

4.3 Cards

4.3.1 Card names and types
Cards will be visible in the slots. From the screen the cards can be opened to see more card details like:
- Card name
- Card code (if applicable)
- Parent card (if applicable)
- Serial number
- Barcode
- Status
- Software release
- Software revision
- Hardware version
- Protection card (yes/no)
- Date fields (like creation date, in service date)
- Extrainfo
- Order details

Each card type can have one or multiple card codes related.
Examples:
- Cisco card name “PA-4E1G/120”, card code “73-2250-04"
- Ciena card name “CN-M6-FLEX” card code “B-966-0013-011"
- Nortel card name “8 X 0C-3/12/STM-1/4 VT1.5/LO SFP”, card code “NTK513DA”

Users with appropriate permissions can create, change and delete cards in the IMS system.
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4.3.2 Ports with related information
All ports related to the cards will be shown in the equipment form, with information such as:

- Port name

- Interface

- IP address

- DDF/ODF position

- Circuitname (connection on port)

- Status of connection

- Status of port

- Type of port (bandwidth/speed)

- Uni/ bi (directional)

- Comment

- Domain

- Reservation number

- Reserved by

- Reserved date

- Blocked yes/no

Users with appropriate permissions can create, change and delete ports on cards and equipment.

4.3.3 Card relations
Relations between cards can be made. For example, relation between front cards and back cards.

4.3.4 Card per slot

Business rules have been implemented to allow only certain cards in a specific slot. Users with the appropriate
user permissions can add and change these business rules on “cards-per-slot”.
Also cards that occupies multiple slots can be handled.
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4.3.5 Card in card

IMS supports the “card in card” model, where a carrier card has one or more sub-cards inserted.
The carrier card will have sub-slots (graphical visual on the screen).
Sub-cards in sub-cards are supported as well.

FRONT

FRONT PANEL DISPLAY

POWER DISTRIBUTION MODULE
ENHANCED FAN TRAY

ENHANCED FAN TRAY

4.4 Node template

In many occasions a configuration of a node (cards in the equipment) will be like previous configurations.
When creating a new piece of equipment IMS users can choose a template with cards already inserted in the
correct slots. With the same functionality, a copy of an existing equipment can be done as well.
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5. Distribution Frames

Distribution frames (like DDF, ODF, Patch Panels, Splice panels) can be registered in IMS.

Cables (patches, jumpers) can be made between:
- Frame and equipment
(e.g. pre-wiring)
- Frame and Frame
- Frame and leased line

Cables can be layered into a main cable.
Splices can be registered and splice schemas can be viewed.
Graphical views can be drawn to show the end to end cable routes. Below an example of cable route starting

on WDM equipment (lowest rectangle) towards an ODF and another ODF, routing further to fiber network
(OsP).

Cable route

s (B)SPLIGE

GBLON.MH00003-GBLON.MH00002/CBL96.01(CABLE)

GBLON MH00002-GBLON MH00003-CBL 1-005(CABLE) 205m (205m)
GBLON0002-GBLON0101-0TS88-002(WDM

IC01/05 (FISPLICE

| Site: GBLON MH00002

ddfodf J01
Type: NEXANS_WTC1.5_8X12

/C01/05 (B)SPLICE

GBLON.MH00002-GBLONO101/CBL96.01(CABLE)
GBLON.MH00002-GBLONO101-CBL1-101(CABLE) 45m (250m)
GBLON0002-GBLON0101-0TS88-002(WDM

105 (BISCIPC
Site: GBLONO101
ddfodf. ODF04/02
Type: ADC 96-UNI

105 (F)SCIFC

GBLON0101-GBLON0101-CBL1-011(CABLE) 10m (260m)
GBLON0002-GBLON0101-0T588-002(WDM)

105 (F)SCIFC
Site: GBLONO101
ddfodf. ODFO4/01
Type: ADC 96-UNI

05 (BISCIPC

GBLONO101-GBLONO101-CBL1-001(CABLE) 12m (272m)

SHELF1 502P05 TX

Site GBLONO101
Node: GBLONO101 WDMO001
Shelf: SHELF1
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All types of frames can be modeled in IMS.
Users can create the digital and optical distribution frames with location as starting point. DDF/ODF shelves

and patch panels can be positioned in a rack.

Each frame has a front and a back. Per frame position a connection/patch can be made to equipment (pre-
wiring) or other frame.

Below a screenshot of an ODF with its positions (filtered on back side positions).

S TTTTT B S W ITET PR T ear ok et
dfodt Actions
39 seicerpatcn Hl cabe comect B crestaevg ([ e 38 Deite @ Cioce orm
tome X | Netwarkiap X | coroor X
Search |ml|| petai &
= [FomBack  « [ rubtame MainCoble | Cablefumber | ChannelalissFulName | cif cif Cable Back CableSubCircut| Comments | FullPath
b !
GaLon 00002 101 =] P =T *GBLomMHa000 § (1B | FiELUEN) # GBLON.HHI0002-GBLOND101-CBLI-D87(CABLE) GeLoNssa0E-GE GELOND103.30.01 SHELFZS 1/01(TX) <= GELONSS005.0LTD1 -
G reavo2 eGBLON.MHODD 2(T1-BLUE | F2-ORANGE)() GBLONa00z-GBL GELOND101.30.01 SHELF25 L/01(RX) <=> GELONSS0QS ODFO1
G reavor L~ 2(T1-8LUE | F2-GREEN)() GELONDI01 QDFO4/01/03 (SE/PE) <
Details Z s re1/0a *GBLON.MHODOD 4(T1-BLUE | F4-BROWNJ)
G renivos *GBLoN.MHODOD $ (T1-BLUE | FS-SLATEX) aeLonaooz-GBL GELON.MHD0Q03 SB3/1/05 (SPLICE) <= GELONDZ01.WDHDO:
site: . G s ren1/os *GBLON.MHODOD 6 (T1-BLUE | Fe-WHITEK) aELoNa002-GBL GELON.MHD0003 SB1/1/08 (SPLICE) <=> GELOND01.WDHDD:
GsLonmwoonoz x| G s resor *GBLON.HHODOD 7(T1-8LUE | F7-RED)() GELON.MHD0003 SB1/1/07 (SPLICE) <= GELOND101.WDHDO:
Hame: G s rcorion *GBLON.MHODOD & (T1-BLUE | FB-BLACK)() GELON.MH00003 SB1/1/08 (SPLICE) <=> GBLONO101.WDHDO:
Em e rconos o
DdfodiDefinition: s B /Jeovzo o
NEXAS_WTCLs o G reons o
> B ooz o
InventoryStatus: il
= 3 e rcozroz o
e > o rcozro o
s . 8 /cozio3 o
FIBER_LONOON c D Icozros o
Description: oo coaros o
DB Icozro6 o
G os coa/or o B
¥ ® Beoing with([FrontBack], b° Clear
Reservedsy f ;
Related shetves O | DO O O SRS (2] | mapiceo |
[ = | oifodfoeiniion] ocfost Name | Name OdiRackxpos | OdfRackvPos  Sequence | Comments
3 mexans_wicisior 1

Also splice schema (splices made within a splicebox) can be generated in the same way:

Home x | Networkstap x| o070 x |

Search

Cali-le

ALM.MABO001 1000001

Details

site:
ALM.MNHDO00L -
name:

0001

Ddfodioehniion:
Geoz-Fos-24TRuv2R0S =]
Inventarystatus:

15 -

Order.

| Deaic© | .
= |F | Fuliame | Msncable
[3 8 /TONOI  ®ALM.MADOODI-ALM.MHOOOD2-CBLAS-001(FIBER)
[3 F  /TONOI  #ALM.CODODI-ALM.MHOD0OI-CELZ-DOL(FIBER)
[ B /TONOZ  ®ALMMADODDIL-ALMMHIO0D2-CELAS-001(FIBER)
[3 F  /TOND2  ®ALM.CODOSI-ALM.MHOODOI-CBL2-DOL(FIBER)
[J B  /T0201  #ALM.MMDOODI-ALM.MHOOODZ-CBL4S-00I(FIBER)
[ F  /TONOI  ®ALM.CODOS4-ALM.MHOO0OI-CBL2-DOL(FIBER)
[3 B  /TON02  ®ALMMADOODI-ALMMHOOOD2-CBLAS-001(FIBER)
[ ¢ /rozez
[ B /TONDI  ®ALMMADODDI-ALMMHIO0D2-CEL4S-0D1(FIBER)
[ F rmovor
[3 B /10302  ®ALM.MMDOODI-ALM.MMOOODZ-CBLAS-001(FIBER)
[ ¢ mosoz
[3 B  /TON0L  ®ALMMADOODI1-ALMMHOOOD2-CELAS-001(FIBER)
[ ¢ rroson
[; B /TON0Z  ®ALMMADOODI-ALMMHIOODZ-CEL4S-0D1(FIBER)
£
0 4L0.MHO00D1-ALM.HMDO0O2-CBLAS- 001 FIBER)
r
5 ALM.MHO00D1-ALM.MHD002-CBLAS-001 (FIBER)
r [Tosioz
B TONOL  ®ALMMADO0D1-ALMMHEO0Z-CBLAS-001 (FIBER)
F o mosion
B [TOGDZ  ®ALMMMDOODI1-ALMMMDO0D2-CBLAS-0D1(FIBER)
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A 5.1 103003 AL HHGD203-CBL1-GO1(CARLE)

64-ALM, MHDOOD1-CBL1-001 (CABLE)

S ® L 400001 -
o
SR # LM 100001

o
ol ®aumimaooar

o
2 » 1 000

o
S v ra000s

o
SEll ®aumnaooa:

o
oI L
o

N O——
o

Il

1-ALM.MHOD0O-CEL

ALM.MHOD002-CBl

04(CABLE)
ALM.MHOD002-CBL1-DOS(CABLE)

ALM.MHODOO2-CBL1-006(CABLE)

)
ALM.HHOG002-CBL1-008(CABLE)
ALM.MHOD0G2-CBL1-DO0S(CABLE)
Lo10(caBLe)

1-D11({CABLE)

1-012(€CABLE)

Cirauit Comments

41 H,C00001-ALM.FDTO001-GPON-001(GPON)
®4LM.CO0001-ALM.FDTD001-GPON-001(GPON)

Fullpsth

ALM.C0ODO01 ODB.0X/1 (LE/PC) <=> ALM.FOTO0O!

ALM.FDTGOO1 SPLT2 OUTD3 <= ALM.MHOBIOL )
ALM.FDTEOO1 ALM.FOT0001-FEEDERODF-02/04 (1
FEEDERDDF-02/04 (
ALM.FDTGO01 ALM.FOTO001-FEEDERODF-02/05 (U
ALM.FDTEO01 ALM.FOT0001-FEEDERODF-02/05 (1
ALM.FDTOO01 ALM.FOTO0

ALM.FDTGO01 ALM.FOT0001-FEEDERODF-02/06 (1
ALM.FDTE00L ALM.FDTOR01-FEEDERODF-02/07 (1
-FEEDERDOF-02/07
ALM.FDTGO01 ALM.FOT0001-FEEDERODF-02/08 (1
ALM.FDTEOO1 ALM.FOT0001-

ALM.FDTGO01 ALM.FOTOX
ALM.FDTGO01 ALM.FOTO001-

ALM.FDTOO0T ALM.FOTOD01-

ALM.FDTGO01 ALM.FOT0001-

ALM.FDTEO03 ALM.FOTO001

ALM.FDTEO01 ALM.FOT0001-

ALM.FDTGO01 ALM.FOT0001-FEBOBRODF-02/12 (1

ALM.FDTO001 ALM.FOTOX

ALM.FDTGO01 ALM.FOTOX
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Schematic drawing of the splices can be viewed in a graphical way:

Related shelves | Ddf OcF on Site (1) | Maincables Scheme | MAPSFTTX-DEMO.

CBL2 - To Site:ALM.C00001 CBL2 - To Site:ALM.C00063 CBL2 - To Site:ALM.C00064

ZODOOHW W8S 0L - 877180
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6. Connections

6.1 Connection types
Numerous kinds of connections can be stored on IMS. Some examples are shown below:

- Transport connections, like

O O O O O O O

o

SDH

SONET

PDH

WDM, OTN

Cables, (Sub)Seacables

Trenches, Ducts, Fiber cables, fibers
GPON

DSL

Microwave

- Ethernet connections, like

o

o O O O O

Carrier Ethernet, including:
o E-Lines (Ethernet service connecting two customer Ethernet ports over a WAN)
o E-LAN (a multipoint service connecting a set of customer endpoints, giving the
appearance to the customer of a bridged Ethernet network connecting the sites)
o E-tree (a multipoint service connecting one or more roots and a set of leaves, but
preventing inter-leaf communication)
Metro Ethernet
Ethernet over SDH/SONET
Ethernet over MPLS
Ethernet over Microwave
GPON

- Data connections, like

o MPLS
o IP
o Frame Relay, ATM
- Voice like
o Customer voice connections
o Voice interconnects (to other telcos)
o Voice core and access links
o Signal links
o Voice routes
- Mobile
o Mobile Core 2G, 3G, 4G, 5G
o Mobile RAN 2G, 3G, 4G, 5G
o Mobile Backhaul
o National and international Interconnects
- Broadcast Network Connections, such as
o  Trunks
o XxGBE
o Source Routes
o VLANs
o Unicast
o  Multicast
o ETS
o Services
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WiFi, WiMax connectivity

Radio connections
o Microwave connections
o  Sub connections
Satellite/vSat connections
Power connections
DCN connections
Synchronization connections

All connection rules (such as layering rules, sub-channel configurations, default data entry values, etc.) can be

set up in the GUI of the system.

6.2 Connection speeds and types:
All circuit speeds/types can be modeled on IMS.

Examples:

0TS, OMS, OTU, ODUO, ODU1, ODU2, ODU3, ODU4
2.5Gb, 10Gb, 100Gb, 400Gb, 480Gb, etc
10Mb, 100Mb, 1Gbe, 10Gbe

STM1, STM4, STM16, STM64

VC4, VC4-4C, VC4-16C, VC4-64C, VCgroup
0C3,0C12, 0C48, 0C192

STS1, STS3, STS12, STS48, STS192
45MB/VC3/T3

34Mb/VC3/E3

2Mb/VC12/E1

1.5Mb/VC11/T1

64k, 128k, 512k, etc.

PVC, VCC, VPC

VPN, VLAN, VRF, L2VPN, L3VPN, Service Tunnel, Pseudowires (PWE)
VCG, E-Line, E-LAN, E-Tree

GPON

Radio/Microwave/RF

Mesh Tunnels, Mesh Protection tunnels
WIFI connections

2MHz, 5Hz, 20MHz, etc

Power

Trunks, XGBE, Source Routes, VLANs, Unicast, Multicast, ETS, Services
etc.
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6.3 General information related to connections:
Different kinds of information can be associated with each connection, such as:

- Connection name

- Location A-end

- Location Z-end

- Speed

- Status

- Customer/Platform

- Order information

- Product code/Service

- Platform

- Extra information

- Framing/Line coding

- Dates

- Protection settings

- etc

6.4 Layering
The complete network hierarchy can be modeled on IMS.
Examples:
- Aphysical ethernet connection will have V-LANs. A VLAN can have services (e.g. L2ZVPN, L3VPN) or
other VLANS.
- A physical WDM connection with have OCH (optical channel) on a frequency and have ODUx
connections that can carry other ODU connections or client connections (e.g. MPLS, SDH, etc)
- Aphysical SDH connection (STMx) can carry VC4x connections, which can have sub-connections (e.g.
E1, E3).
IMS supports all technologies and all network layers up to and including customer services.
The user can easily click through this network hierarchy.

6.5 Ports
All ports related to a connection are visible on the connections screen. The following data is shown:
- Port name
- Cardinterface
- IP address
- DDF/ODF position connected to port (pre-wiring)
- Name of the connection that is connected to port
- Port status
- Porttype
- Port speed
- Comment field
- Platform
- Reservation info
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6.6 Protections
All different kinds of circuit protection mechanisms can be stored in IMS. Some examples being:

- MSP

- MSPRING / BLSR

- SNCP/UPSR

- Twin connections

- DNI

- 1+ncard protection
- Mesh/ASON

6.7 Planning of connections

Connections can be planned in IMS before built in the actual network.

6.7.1 Manual planning
IMS allow users to manually assign the connections to specific channels and ports. Protections and specific
settings to connections can be stored as well.

6.7.2 Automatic planning

The IMS Automatic Trail Engineering functionality allow network operators to automatically plan connections in
IMS. This functionality is based on “least cost routing”. Rules to define the “costs” can be implemented based
on customer requirements (for example shortest distance, least hops, least financial costs or combination).

If so required IMS can link this automatic planning with the workflow engine of IMS, so that workflows can be
fully automated.

See also Network Planning and Change Management.

6.8 Test results

After connections or services have been tested, test results can be saved against the connection/service.
If so required the testing process can be managed using the IMS Workflow, see chapter 19.
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7. Graphical Circuit Path

A graphical overview can be drawn for each connection. This is done “on-the-fly”, calculated from the
information held within the database. All details of the worker and protect route is given, including leased line
details.

The user can decide what kind of information is visible on the screen like location details, card details, DDF/ODF
information, etc.

eed X | Circuitpath xl Circuits x‘

CCT:GBLONO010-GBLONOD13-L2VPN-002(MPLS) X ‘
GBLON0010-GBLON0013-L2VPN-002(MPLS) {IS}

| GBLON0013 CAM_SERVER 001 {\51

ETH1

{VLAN 102} GBLONOO10-GBLONO010-1GBE-001(MPLS) {15}
{L2VPN 0] GBLONO001-GBLONDO 10-V-L ANO02(MPLS;) IS}

GI0/0/0/0
| GBLOND001 ASRIK 001 {15} |
J TE07/072
TEQ/7/0/0

{CH 0} GBLONDO01-GBLONO101-10GBE-001(MPLS) (S}

{CH 0} GBLONDOO1-GBLONO002-STN-002(MPLS) {15}

{CH 0} GBLOND001-GBLONG002-STN-001(MPLS) (1S} (6440} GBLON001-BBLONOO0E-PHE D02 LPLS) 1)

{CH 0} GBLOND001-GBLONG002-PWE-001(MPLS) {5}

TEQ/7/000
TEW7/022
| GBLOND002 ASRIK 001 (15] Il
GI0/0/0/0
{VLAN 105) GBLON0002-GBLONOOD4-1GBE-001MPLS) {1S}
{L2VPN 0} GBLOND002-GBLONOO 13:4-LAN-002(MPLS) {S)
GELON000T J00T (18]
ETH1 Eq. type: JUNIPER M120
| GBLONDO13.CAM 002 (15] | Eq e e
2178
50501
_— —
Eq. type: 1840 FOX
Eq. kind: SDH
S01-01
GBLONDO01-GBLONOD001- 15-001(SDH) {15}

[CH 1] GELONDOD-GELONGD1-WE4S-001

} {15}

50101
GBLOND0O1.SDH001 (1S}

Eq. type: 1884 SM
Eq. kind: SDH s17:01

51801

1) GELONOND1-IE
1 29) GBLONOOO!

BO001-185-001(SDH RINGI) {15)
DUBI0NT-VC4S-00HSDH) {1S]

[WC4 1) GELONDOII-NLAMS0D1- 165-001{SDH RINGON) 1S]

42) GELONODIT-HLAMSODI- VC45 DO1(SDH) 5]

51801
S17P01 |EDUB0001.5DHO001 {15}

‘GELONDOO1T WDNOT {15} Eq. type: 1084 SM

- kind: SDH

Eq. type: CISCO ONS 15454_0LD =

Eq. kind: WDW-SDH-SONET S17:01

S05P01

0001185 001(SDH RINGIOT) {15]

[CH 5] GBLONODD1-HLAMS0001-XXGE-001(WDM} 5] BODOT-VC4S- 001 SOH) 1]
[CH 1) GBLONDODI-NLAMSDI01- 10G: D01(WDM) (15}
OMODI1- NLAMLSD001 165001 SDH RINGDD1) {1S]

{CH 42) GBLONODO1-NLAMSOM1-VCAS- 001{SDH) iS)

KPN Z-END {PL}

Eq. typs: KFN

S05P01 Eq. kind: OLO

I—lmw.4m1 WOM00T {15
Eg. type: CISCO ONS 15454 OLD

KPN A-END (PL}
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VC4

8. GIS, Outside Plant and Network Map functionalities

The Network Map provide users with a graphical and geographical representation of the network.

Different kinds of network objects can be viewed in a map, such as
- Equipment
- DDF/ODF
- Manholes and splice-boxes (joints)
- Connections / services
- Link to other maps

8.1 Interactive map

Each object is an object from the database. IMS will draw the connectivity automatically based on the

information stored in the database.

The Network Map is interactive, so that the objects can be opened directly from the map.

Example of Network Map, graphical:

ereon: 2.0.0.0 | EUTE 2atar 571772017 5147

‘IMSJ NetorkHap Actions |

=3 Add/Remove v KMZ &P Settings [ Calculate Routing ] New networkmap 3 Delete @ Close Form

i

® @

e
i
E

&

. [r——

search MeLS_EXAMPLE |

= @ 2 |H
oo a—

Circuit mode
Show Patches
Sync. Maps

Line Color settings o O
©) Circuit Status
ProductCode

Percentage Used

Speed | circuitname

odeName: =
>  FRANKFURT/SWI.01(CUSTOMER|
A) (Count=1)

odeName
> FRANKFURT/SWIASROK.001
(Caunt=3) A =
NodeName
> GBLONDODI.ASROK.001 oL
(Count=13) o
NodeName:
GBLONO001.SBC.001 (Count=6
NodeName:
> GBLONDD02.01(CUSTOMER-A) =
(Count=1)

NodeName B ot

> GBLONDD02.ASRIK.001
nt=23)

, MNodeName: GBLONDOD2.PTNO1 eam
(Count=3)

NodeName: GBLONOODZ.RNC

(Count=2)

NodeName: GBLONOOD3.SW.00

(Count=2)

NodeName:

> GBLONDDD4,01(CUSTOMER-A)
(Count=1)

NodeName: GBLONOOD4.SW.00

(Count=4)

NodeName: GBLONOODS.SW.00
(Count=6)

« >
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Example Network Map, geographical.

=7
o oM ®- O- ®w- ®- /- & 2 & 8B 0|0 B O- /- B B

- i o
Sl Gt made ‘ P
show Patches e e
& i <
, &, w
% . i
— atsge Used & z

King Sreet 4375 o

-
f Wedetiame: GBLON MH00001 1
EDNl > Nedemme "
Plamed wok ¥
u Lon.m00002 I :
@ o 1
* |l 4
> 31 {Caunte j 0w Py o
E Hedetisme: GaLaK 1003 1
Wambaras i fodemne k
= Nodelame: GBLON.MHI0004 2
2l > _MOShCEaedy (Cooniziopy 0 | £ 2
Home X | NetworkMap X
Search x
B|ov|e-|o-|e|o-|o-|2]a]d n-| #- o Length
e e @ @- w- 2 4 8§ 0 0 8 0O /- B B
Eo-0EM0 - ane— b -
I
Circuit mode TE S

Show Patches

Sync. Maps

Line Color settngs:

- | crcuttame
£ GBLON.MHO0001.H

)

002

1

003

Nodename 0003.M

006.M

— P

008

Right mouse menu is available on each object to find more details or to do certain actions:

Patisserie Valerie Ryman

m:] Open

Wasabi Sushi & Bento . O s Bank
Holland 8Barett @ Kio@® @ o ng = @ ThetHopPoles Kaplan London
Bs Find all Subs Uords e Hammersmith
oyds Banl
Saﬂéandef B open defintion o - =) caffe
[ s R Marks & Spencer DHL Service Point
A5 = Hammersmith (Ryman Hammersmith)

Setin focus
Cards »

Change Status

@) superdru e
Barclays Bank K Maxx Add contract
Setting , Willmotts
T Reed Hammersmith - .

iPILOT

XnDoRes@d#ey

Node
rtop y Regus - London,
New < Hammersmith, Broadway
© Relish Research Edit
Apostille & Embassy
Delete » Legalisation
___———‘ﬁ- Remove from Map a B
Node:  » GBLON.MHO0003.MH  + Map settings L
i p306 e
Ddfodf: » sRd Blac !
Qb Hammersmitt
&%
&
& B
r\<\
Arts Alliance Media ) &

Madison Mayfair
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8.2  Geographical background

VC4-IMS works with different GIS/geo background data providers, such as Openstreet Maps, Google and Bing.

|- |2 | H|B|[C|O(8|D-

Other type of layers can be supported as well.

8.3 Network Map functionalities

Below a short explanation of different functionalities and options in the Network Map:

Connection types

A user can decide what types of connections needs to be drawn per Network Map.
For example, in a MPLS map, only show MPLS type of connections, in a fiber map, only fiber network
connections, etc.
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Highlighting connections

Connections can be highlighted in the map. This is done with a thick line.

MIKETEST | HPLS_FXSHPLE X
Z ®- ®- ®- #4- &£ &£ & 2 6 © &8 [O- f- B B

Q GBLOND0D1.5DH002 GBLOND0D1.SDHOO 1 NLAMS0001 SDHOO 1 NLAMS0001.5DH002

IEDUB0001.SDH002 IEDUB0001.SDHO01 DEMUCO001.5DH001 DEMUCO001 SDHO02

All network connection layers can be highlighted. For example VLAN, L2VPN, 2MB, etc.
Work paths are highlighted in green, protection path with a thick red and dotted line.

Add objects

Objects are placed on the network map automatically when a user creates those objects using the Network
Map.

Additionally, objects can be added to a network map using a menu option.

KMZ Export
Network Maps can be exported in KML/KMZ format.

Turn on/off objects

Users can make objects (per type) visible or invisible.

Multi-create functions

To help VC4-IMS users to quickly engineer new networks, the system has multiple functions to create multiple
object in one action. Examples:

- Multi create sites including automatically retrieve address + latitude/longitude information.

- Multi create sites, and use templates for automatically implement equipment, ODF’s, and/or
spliceboxes.

- Multi create connections and auto connect to ports.

- Multi “patch” connections from one ODF/Splicebox to multiple ODFs. For example for FTTH usecase:
to connect multiple households to one splicebox in a manhole)

- Create in multiple sites new equipment/DDF’s/ODF’s
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Auto routing
VC4-IMS has auto routing capabilities for automatically finding the optimum route through the network.

Line color settings

The colors of the lines (connections) on the network Map can have different functions:

Line Color settings:
@ Circuit Status
ProductCode

Percentage Used

- Status of the connection (blue is planned, green is in service, purple is “ready for service”, etc).

- Type of connection (product code). Users can set a color per type of connection/product.

- Used capacity. IMS calculates the used capacity and show green (enough capacity available), yellow
(medium full) or red (full or almost full).

Show additional information

With tick-boxes within the menu, users may switch on/off additional information on the screen like:

@~ | @~ B~

Show CircuitName
Capacity

Icon details

Icon Full details
Ports

« Show Geo

Autocad Layer

All lines

In case there are multiple connections between two nodes, the IMS user can decide to see it as one line or see
it as separate connections

Navigation
The map can be moved, zoomed in and out in normal graphical view, but also in geographical view.

Objects
Once a user has appropriate user permissions, the user can add, move/position and delete objects.

Free draw
Users can draw a new connection from starting node +port towards a second node. IMS will show
automatically the available ports. In case of fiber trench, the geo route can be drawn directly on the map.
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Measure distance
Users can measure the distance within a map using point
and click functionality.

8.4 Outside Plant

The physical inventory, Outside Plant (OSP), can be planned

and maintained within the VC4-IMS application.

Typically, the OSP functionality is used for fiber & copper
network registration, Mobile RAN (2G, 3G, 4G, 5G), Microwave/Radio networks, WiFi, Wimax and Subsea
cables.

Since VC4-IMS also manages the active and logical networks (with the relation to the physical network), the
logical connections and services can be seen in a geographical view. This unique combination makes it possible
to perform different analysis to reduce network outages (Single Point of Failure calculations) and improve the
sales activities.

8.4.1 OSP objects

Examples of OSP objects that can be
registered:

- Trenches

- Ducts

- Fiber and copper cables

- Fiber and copper connections

- Manholes/Handholes locations

- Cable entries (building, manhole,
BTS site)

- Poles

- DDF/ODF’s

- Spliceboxes / enclosures

- Cassettes within spliceboxes

- Splitters

- Any other passive equipment/component

- Active equipment, such as:
o OLT, ONT/ONU

Mobile RAN (2G/3G/4G), Core

Transmission, MPLS/IP

Microwave

WiFi

Microwave

o O O O O O

etc

© VC4 BV - sales@vc4.nl — Page 33 of 76



VC4

IMS Product description

8.4.2 GIS Functionalities

The following main functionalities around OSP/GIS are built in the system:

- Network planning (locations, active and passive equipment, connections/services)
- Network change management

- Fault handling

- Capacity management

- Sales support (sell close to network)

- Switch between geo-background and graphical view

- Easy fiber/copper cable trench routing on the map (street level)

- Auto routing over fiber/copper/logical layers

- Registering the z-positions of cable routes (depth, height)

- Single Point of Failure checks (e.g. worker and protection path configured in same fiber cable)
- Planned Work impact analysis (which services go down due to fiber cut)

- KML export

- Splicing schemas

- Full asset management of fiber/copper networks

- Graphical and geographical end-to-end paths

- Full point-to-point FTTx & PON network support

- Reporting

- Network Map functionalities as listed in paragraph 8.3

Cable route

SPLT3 OUTO1

ALM FDT0001-ALM FDT0001-CBL1-001(CABLE) 5m (5m!
ALM.C00069-ALM FDT0001-GPON-001(GPON|

FEEDER-ODF-48P

101 (F)NO-SPLICE

0001

701 (BINO-SPLICE

ER

om (15m
I

01/01 (BISPLICE

BLE) Om (15m
PON;

A (BILCIPC

| G
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9. Network Rings

Some networks, like WDM, Ethernet, SDH, SONET, can be built in a ring structure. In IMS you can create rings
for these networks. Per ring the ring name, abbreviation, protection mechanism and in service date can be
stored.

- | [t L singetieg | =ivsoeei- |

e

CIETY
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- ; -I

s
ABOR 1162

] TEWUCo0 EDUBOIT S

HLisa0D1 S0 DEMUCHo: spHOL

TR T

s,

soan
AOORLA62

sl
008 L1182

N A0 R S RN

10. Customers

10.1 Customer information
Customer details are stored in the customer form. Customer data can be registered via the IMS Graphical User
interface (GUI) or imported/linked via interface to a CRM application. The following information can be
registered:
o Customer abbreviation
o  Customer full name
o Customer related information, like
o Customer address
o Customer contact persons
Customer connections/services
Customer locations
Customer equipment
Customer orders
Planned Works impacted to customer
Trouble tickets impacted to customer

o O O O O O O

Customer Contract and SLA information

These items can be opened directly from the customer page.

ersion: 4.0.0.0 | Build date: 5/23/201
‘IMS Customer Actions

Relate Customer To ~ (B Add Attachment  |_] New ¥ Delete @ Close Form

> ] o ~ [0
= | Details | Contacts | Racks | Circuits © | OosCircuits | Sites | InNumbers | PurchaseOrders | History | FlannedWorks | Orders | GeoMap |
N - [ rvntrystn [ speedam. = | usomer-._v | orsr ame._|prodoc e sevirars[vendor. [ cremiiner [ e[ oo
S =@ =W
[ ®AMROOIA-AMROD2A-10G-001(VCH) PL 106 = TRAINING TEA.. ETHERNET  ETHERNET unknoWN TeAMa 6/13/2016
si= ves [  ®AMSTERDAM/AI-MILANO/MI-2MB-001(VC4) oL 2mE vca mALY_POC SDH SDH ALY ADMIN 3/10/2016
[3  ®AMSTERGAM/AI-MILANO/MI-ZMB-002(VC4) PL 218 vea ITALY_POC CITY2CITY-2MB SDH ALY ADMIN 3/5/2016
A T — [  ®FRANKFURT/SWI-GBLONOOO1-10GBE-001(VC4) PL 10GBE vca maLY_poc ETHERNET ETHERNET cisco INSSUPPORT  4/21/2016
[3 ®GBLON0DO1-GBLONOODI-1GEE-002(VCe) 15 1GBE vea PROJECTIZ234  CITYZCITY-1GB.LEASED LINE  JUNIPER TEAM2 5/2/2014 o/2/:
g Name : vC4 [ ®GBLON00O1-GBLONOOD1-1GBE-003(VCA) oL 1GBE vca ITALY_POC ETHERNET ETHERNET asco IMSSUPPORT  4/21/2016
o — ' FullName : VC4 B.V. [3  ®MILANO/MI-PARIS/TH2-VC4S-001(VC4) PL veds ved ITALY_POC SDH SECTIGN  SDH UNKNOWN ADMIN 3/10/2016

E)
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11. Leased Lines and Interconnects

11.1 Leased Lines

A complete or part of a network connection can be leased via another telecom provider
(so called “leased line”).

your
~ network

Any leased lines can be registered and managed in the IMS application.

Information captured and managed

e General Attributes of the leased line, such as:
- Name
- Bandwidth
- Bandwidth up
- Bandwidth down
- Supplier
- Product (service name) of supplier
- Status
- Type (e.g. leased line, interconnect, telephone line)
- Distance
- Ratio (overbooking)
- Creation date
- Protocol
- Demarcation point
- protection information
- Order and cease number
- additional extra information (customizable by IMS Admin users).
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*  Vendor and SLA (Service Level Agreement) information:
- Agreed Order lead times
- Agreed Fault repair time
- Agreed to be on-site
- Main time to repair
- Contact persons + details
- Connections bought from operator
- Product names
- Special Arrangements
- Escalation procedure

In case IMS workflow and IMS trouble ticket functionality are being used the agreed SLA’s can be
checked with the actual SLA’s.

* Leased Line Contract information:
- Contract number
- Start date contract
- End date contract
- Related End date customer contract
- PO number
- Account number
- Internal cost center number
- Installation costs (+currency)
- Monthly costs (+currency)
- Contract term
- Extension term
- Costs related to extension

e 0 BRI e

Details | CGircuit | Contract

InstaliCosts:  [2500 Contract: [ |-

MonthlyCosts: 1000 ContractTerm: [12

Curreney: [eur CancellationTerm: B

Ologndoats:  [1/5/2018 CostafterRenewal: [900

EndDateContract: [9/14/2017 CostCenter: [ccas3se

| \

| |

il |

OlostartDate:  [6/1/2011 [+] menewaimerm: [2 ]
Iz J

Iz J

J J

AccountNumber: | 546753253

PurchaseOrderhumber: [p04332255

Automatic invoice check can be performed to audit the invoices from the leased line provider(s).
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11.2 Interconnects

An interconnect in IMS is a connection that connects your network with another operator, for example a 10Gbe
or 1Gbe towards another operator delivering your service to the end-customer.

Other examples are: STMx/OCx interconnect delivering VC4/E3/E1 or STS3/1, T3,T1 circuits to end customers
or Voice interconnects.

Interconnects to other networks can be managed from one page.
IMS gives a quick overview of all interconnects or just the interconnect to a specific network or telecom
provider, including the available capacity per interconnect.

Information captured and managed
* theinterconnect name
*  status of the interconnect
* name of the domain the interconnect belongs to
e product code/service related to the interconnect
* name of the interconnect used by the other service provider
* used/occupied capacity in the interconnect
* name of the service provider of the other end of the interconnect
* A-end and Z-end, node + port details of the interconnect
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12. Base station, Cell, RF & Antenna details

For Mobile 2G, 3G, 4G, MW and WIFI networks physical and logical parameters can be stored against the base
stations.

ANTENNA:12 | ANTENNA:2

BEU3900:0:0 ‘ RFU:0:4 | RFU:1:4 ‘ CCU:0:15 | CCU:1:15 ‘ TCU:0:8 ‘ TCU:1:8 ‘ PMU:0:7 ‘ FMU:0:11 ‘ FMU:1:11 ‘ ANTENNA:11
1 2

Antennas are modeled as sub-shelves

of the BTS.

ocow®

When an interface is built towards
the NMS/EMS, IMS data will be
automatically synchronized every
night.

CoOROS0c0® > X!

Specific forms have been created to
manage the planning of the
parameters.

Below some example screenshots for Mobile BTS’s (2G, 3G and 4G) parameters. VC4-IMS supports multiple
future situations. Differences are highlighted in orange color.

Sectors (3) | Antennas (12) © | AntennaBeams (9) | Cells (24) | Poles (4) | Antennareeders (9) | ristory |

InventorySta... | Sector Inven ‘InsawlcaD ‘SacturNumb DeviceNumber | Shelf Name ‘Az\muth MechTilt | MechTiltUpBo

# Order Name | Node Name ‘ Site Name

#4507.MBTS.1 4807 15 6/27/2016 11 ANTENNA:TL oown 25 1312 16/30/2016
©4807.MBTS 1 4807 1s 6/27/2016 12 ANTENNA:12 1200WN 25 1312 16/30/2016
#4807.MBTS 1 4607 15 6/27/2016 21 ANTENNA:21 120 8DOWN 25 1312 2
®4807.MBTS 1 4807 1s 6/27/2016 22 ANTENNA:22 25 1312 3
#4507.MBTS.1 4607 15 6/27/2016 32 ANTENNA:32 s 1312 3
e (T erzzimons = e | FE 3

@

6/27/2016
6/27/2016
6/27/2016
6/27/2016
6/27/2016
6/27/2016

31 ANTENNAI3L
11 ANTENNA:11 s cown 25 1312 16/30/2016
12 ANTENNA 12 1200WN 25 1312 16/30/2016
21 ANTENNA:2L 120 s00WN ES 1312 2
22 ANTENNA; 22 120 1200WN 25 1312 2
31 ANTENNA:SL 240 sD0WN ES 1312 El

#4807.MBTS.1 4807
©4807.MBTS.1 4807
#4807.MBTS.1 4807
#4807.MBTS.1 4807
#4307.MBTS.1 4807
#4807.MBTS.1 4807

@

@

@

i

T

@
Wl lmm e wlevele s

Above screenshot of antenna details.
Below Cell details.

|
Sectors (3) | Antennas (12) | AntennaBeams (3) | Cells (24) © | Poles (4) | AntennaFeeders (9) | History |
# ‘ Order Name | Node Name ‘ Site Name ‘ Sector. A‘ Carriertiumb... | InventorySta.. | CreateDate | InServiceDate | Cellld Name Technology | Lac Rac sac Tac ‘ Pei

[ DEMORF1  ®4go7meTs.1 4807 1 o 4807_G_1_ioF01 DCS1800
[ [EHOIRESNN 007 MB75.1 2807 1 28| UMTS2100 1532 2 56137
[3 DEMO-RF3 ®4307.MBTS.1 4807 1 115 6/28/2016 7/5/2016 uMTS2100 1532 2 36137
[; DEMO-RF3 *4807.MBTS.1 4807 1 15 6/28/2016 7/5/2016 uMTSS00 1532 3 32844
[ DEMO-RF3 #4507.MBTS.1 4807 1 015 6/28/2016 7/5/2016 LTE300
[ [EEHOREI ++s07MeT5.1 2807 1 o 6/28/2006 LTE1800
G NS 57 vers1 w07 | s 7 bprrsai00 e 3 sexs
[} DEMO-RF1  ®4807.MBTS.1 4807 1 o w5120 DCs1800
[} DEMO-RF1  ®4807.MBTS. 4807 1 oL 11/8/2016 LTez600
[ [CERORE #+s07.mETS.1 4807 1 q LTE1800
[ DEMO-RF-1  ®4807.MBTS.1 4807 2 o1s 5/27/2016 5/27/2015 DCs1800 1052
[ DEMO-RF3 #4807.MBTS.1 4807 2 115 6/30/2016 6/30/2016 UMTSS00 1532 2 32845
[3 DEMO-RF3 ©4807.MBTS.1 4807 2 115 5/30/2016 5/30/2015 uMTS2100 1532 2 36138
[3 DEMO-RF3 *4307.MBTS.1 4807 3 215 6/30/2016 6/30/2016 uMTS2100 1532 3 se138
[ DEMO-RF3 #4507.MBTS.1 4807 2 015 5/30/2016 6/30/2015 LTEs00
[ DEMO-RF3 #4807.MBTS.1 4807 2 015 6/30/2016 6/30/2016 LTE1800
[ DERUT ©4807.MBTS.1 4807 2 oL 11/9/2016 LTE2600
[ DEMO-RF-1  ®4807.MBTS.1 4807 E o1s 6/27/2016 6/27/2016 DCs1800 1032
[ DEMO-RF3 #4507.MBTS.1 4807 5 115 5/30/2016 6/30/2015 uMTS300 1532 2 32845
[ DEMO-RF3 ©4807.MBTS.1 4807 3 115 5/30/2016 5/30/2016 uMTS2100 1532 2 36139
[ DEMO-RF3 #4507.MBTS.1 4807 3 EE UMTS2100 s 2
[; DEMO-RF3 *4807.MBTS.1 4807 El 015 6/30/2016 6/30/2016 LTE300
[5 DEMO-RF3 #4507.MBTS.1 4807 3 015 5/30/2016 6/30/2015 LTEL800

DEMO-RF3 ©4807.MBTS.1 4807 3 UMTS2100
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Via network reconcile, all actual parameters can be viewed in the IMS Node form, see example screenshot

BBU3900:0:0 (18) | RFU:0:4 (18) | RFU:1:4 (3) | ANTENNA:11 (2) | ANTENNA:12 (2) | ANTENNA:21(2) | ANTENNA:22 (2) | ANTENNA:31(2) | ANTENNA:32 (2) | RF Planning | Gsm_cells | Umts_cells | Lte_cells | Antenna_info | Ret_info | Tma_info | Power.m [
NODENAME PARENT_RNC SECTOR NODETYPE CELL_NAME CELL_ID saC Lac RAC SCRAMBLING_CODE MAX_TX_POWER_DE UARFCNDOWNLINK | UARFCNUPLINK
4807.MBTS.1 4310.MC.5 1 UMTS300 4807_U_1_09F11 32844 32844 1532 2 85 43 3087 2862
4807.MBTS. 1 4310.MC.5 1 UMTS2100 4807_U_1_21F21 56137 56137 1532 H 85 46 10811 9861
4807.MBTS.1 4310.MC.5 1 UNTS2100 4807_U_1 21F11 36137 36137 1532 2 [ 43 10836 9886
4807.MBTS.1 4310.MC.5 2 UNTS2100 4807_U_1 21F22 56138 56138 1532 2 471 45 10811 9861
4807.MBTS.1 4310.MC.5 2 UMTS00 4807_U_1_09F12 32845 32845 1532 2 471 43 3087 2862
4807.MBTS.1 4310.MC.5 2 UMTS2100 4807_U_1 21F12 36138 36138 1532 2 471 43 10836 o886
4807.MBTS.1 4310.MC.5 3 UNMTS2100 4807_U_1_21F23  s6139 56130 1532 2 384 a5 10811 0861
4807.MBTS.1 4310.MC.5 3 unMTS300 4807_U_1_09F13 32848 32848 1532 2 384 a3 3087 2862
4807.MBTS.1 4310.MC.5 3 UNMTS2100 4807_U_1_21F13 36139 36139 1532 2 384 a3 10836 9886

below. The data will be grouped in different tab pages.

13. Vendors and contracts

All equipment and Leased Line vendors can be managed in IMS.

Equipment vendors:

IMS is vendor independent, so all equipment types of all vendors can be managed.
Per vendor information can be stored such as:

- Description

- Equipment types

- SLAonsite

- SLA MTTR (main time to repair)
- Website/link

- Special arrangements

- Escalation description

- Contacts with contact details

- Maintenance Contracts

When IMS Workflow, IMS Trouble Tickets and/or IMS Warehouse are being used, the system can support the
management of the performance and SLA’s of your vendors.

© VC4 BV —sales@vc4.nl — Page 40 of 76




VC4

IMS Product description

Leased Line vendors:

Also all Leased Line vendors can be managed when Leased Lines are used in your network.

Per vendor information can be stored such as:

- Leased Line Products

- Leased lines of this vendor/provider
- Description

- SLAonsite

- SLA MTTR (main time to repair)

- Website/link

- Special arrangements

- Escalation description

- Contacts with contact details

When IMS Leased Lines, IMS Workflow and/or IMS Trouble Tickets are being used the system can support the
management of the performance and SLA’s of your Leased Lines vendors.
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14. Platforms

IMS Network Planning and Inventory Solution is platform independent. This means all network platforms can
be registered, such as (but not limited to):

- MPLS/IP

- MPLS-TP

- WDM

- OTN

- SDH

- SONET

- Ethernet

- Mobile Core 2G, 3G, 4G
- Mobile RAN 2G, 3G, 4G
- Microwave

- Broadcast networks

- PDH

- ATM/ Frame Relay

- Subsea

- Satellite

- Synchronization

- DCN

- IT networks

A network item can be linked to a platform name. Related items can be viewed and opened via the platform
form. For each platform relevant information can be stored, such as:

- Equipment

- Connections

- IP range.
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15. Domains
In IMS a domain refers to a group of network items, which is separated from another domain.
Examples where network domains are often used:
- IP management
- V-LAN management
- Voice networks
After creating the domain name, this name can be related to network items, such as:
- Equipment
- Ports

- Connections
- IP addresses
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16. IP Management

IMS is designed to help telecom administrators automate the task of maintaining data about the assignment of
IP addresses on a network. IMS manages the process of identifying in-use IP addresses and IP addresses that
are not or no longer assigned to any device.

IMS eliminates IP conflicts by using network domains. Within one domain an IP address must be unique.

It fully supports both IPv4 as well as IPv6.

- e © | 213ub Ranges | Hitary | xio_orge_detale

As a first IP address ranges
need to be created.

The system allows the creation
of subnets, and sub of subnets
(multiple layers).

IP addresses can be related to network items, like equipment (loopback address), ports, cards and connections
(like VLAN’s).
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17. Network Planning and Change Management

Network Planners can use IMS to plan new or change network before it is built in the actual network.

Every network item, such as location, equipment, shelf, card and connection has a status to identify in which
phase in the delivery or planning process it is, see also: network status.

IMS Network Planning can be used seamlessly with IMS Workflow (see IMS Workflow), so that planners follow
the right process. In case IMS Workflow is not used, IMS can be linked to another workflow/order management
system if so desired.

All kinds of handy tools have been built in to help the planner to plan their network in IMS, such as:
o Automatic Trail Engineering
o Equipment templates
o Duplicate circuit
o Copy routing
o Ringand network overviews

o Available routes from node

17.1 Manual and Automated Planning

IMS allow users to manually create, change or delete network items and circuit routes.
The Automatic Trail Engineering functionality allow network operators to automatically plan connections in
IMS. This functionality is based on “least cost routing”. Rules to define the “costs” can be implemented based

on customer requirements (for example shortest distance, least hops, least financial costs or combination).

If so required IMS can link this automatic planning with the workflow engine of IMS, so that workflows can be

fully automated.
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17.2 Change Management

Network Planners can plan new network in IMS such as new equipment, new cards, new connections, etc.
Also existing networks may be subject for change. Those changes can be planned on forehand so that all
departments (like NOC, Customer services) are aware of these changes.

After changes have been implemented successfully, status can be changed to “In service” again. Old
information, such as old routing and port info, will be stored in the IMS history.

The following changes can be managed:

(@]

Different network statuses used in the change management process; (see also: network status)
Migration (MI) status for connections which will be subject to change;

Future ports for ports that are currently occupied and will become available in the future;
Actual and future situations of connection and equipment/ports;

Actual and future situations on timeslot/channel level;
Capacity Management on actual network and future network;
Graphical Circuit Path for actual and future routing;

Planned dates for changes;

Change Management business and validation rules.
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18. Capacity Management

In the IMS Graphical User Interface (GUI) users can see used and available slots, ports, channels on the physical

and logical network (equipment and connections).

Below example of the node form where users can see used and available slots and ports in one screen.

ITMILOO12.WDM.01 X

SHELF-1(PS532) | SHELF-30(sPD44) |
[

B SRR 0=~

USRPNL

Node O ‘ Orders. ‘ Cards ‘ Shelves ‘ History ‘ Circuiits from this node

J Details ‘ Extralnfo | Rack | uPs ‘

Name:

AliasName:

Site:

Ring:

Customer:

Domain

NetworkRole

Equipment definition: |

InventoryStatus:

ManagementSystem:

~ Available

(i
ryavy]
SHELF-1(PS532) (28) O | SHELF-30(SPD44) S 7777
= FullPortiame Interf... | IpAddress odfpdfoe it Name ojfctstatus Status | Po. | PortTemplate Speed | Comments Bomain ReservedBy | Reserve]
r3 =,
[3 SHELF-1(PSS32)4/CLS8 LC/PC |0TS44|0TS1|0
[3 SHELF-1(PSS32)6/L1 —
[ SHELF-1(PSS32)7/L1  LC/PC # [TMIL0012-ITMILO012-0TS1-004(WDM) =
[ SHELF-1(PSS32) 7/C1 ® ITMIL0011-ITMILO012-165-001(SDH) — S e s
[ SHELF-1(PSS32)7/C2  LC/PC ® [THIL0012-ITROMO003-1GEE-001 (MBAS) _m--n-'—,
[3 SHELF-1(PSS32)7/C4 Lc/pC ———
[ 'SHELF-1(Pss32)12/L1  LC/PC # [TMILO012-ITMILO012-0TS1-003(WO) /( JAL_AND_FUTURE ACTIVE BI  OTS1
[ SHELF-1(PSS32) 12/C1 CTUAL_AND_FUTURE ACTIVE BI  10G|64S|10GBE|OTS1
[ SHELF-1(PSS32) 12/C2 ACTUAL_AND_FUTURE ACTIVE Bl  10G|645|10GBE|OTS1
[3 SHELF-1(PSS32)15/L1  LC/PC # [TMIL0012-ITMILO012-0TS1-001(WDM) IS ACTUAL_AND_FUTURE ACTIVE BI  OTS1
[ SHELF-1(PSS32) 15/C1 ACTUAL_AND_FUTURE _ACTIVE Bl 10G|645|10GBE|OTS1
1
Output
Result
‘ SPEED LOCATION_A ary_s LOCATION_B CIRCUITNAME TOTALCHANNELS USEDCHANNELS FREECHANNELS PERCENTAGE_USED
645 LONDON/THH PARIS PARIS/THZ PARISA. s4sM_0001 o 0%
GBLONO001-GBLONR7-15- o
15 GBLONOOOL LONDON GBLONR? Sosane 1 o 0 0%
GBLONODO1-GBLONR1-15- o
1s GBLONDOOL Lonpon GBLONRL Sosanm 1 0 0 0%
GBLOND001-GBLONODDZ- .
165 GBLONDOOL Lonpon GBLONDO0Z P 17 1 16 5.88%
GBLONODO1-1EDUBO00L- 5
185 GBLONDOOL DUBLIN IEDUB00O1 en2019m BNG00L) 17 1 16 s.88%
GBLONDD0Z-GBLONO101- "
185 GBLONDOOZ LonDon GBLOND101 om0t 17 0 0 0%
GBLONDD02-GBLONO101- .
oTsss GBLONOOOZ Lonpon GBLONO101 OTE00-00L (WD) 88 1 87 L14%
GBLONDD02-GBLONO101- .
oTs4s GBLONOOOZ Lonpon GBLONO101 OTE 4001 (WD) a4 3 41 6.82%
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The port capacity in a location can be found in the locations form, tab pages “free ports on location” and “used
ports on location”.

zToUM

GBLONO0OY

Search Text:

Zipcode : 11111
City.Name : LONDON
City.Abbreviation : GBLON

f
i
)
|
:
£
]

v~ portramplat{ spe

12
12
12

12

=1 [ ®GBLONG001J001 JUNIPER M120
[ ®GBLONO0017750.01 7750 SR-

J  ®GBLONOO1.7750.01 7750 SR-
[ ®GBLONGG01.7750.01 7750 SR-
[} ®GBLONGG01.7750.01 7750 SR-12
[} ®GBLON0001.77S0.01 7750 SR-12
[, ®GBLONO01.7750.01 7750 SR-12

5 ®GBLONGGOL77S0.01 7750 SR-12

) ®GBLONG0017750.01 7750 SR-12
[ ®GBLONOOL7ZSO.01 7750 SR-12
[} ®GBLON1.7750.01 7750 SR-12
[ ®GBLONGOOL77S0.01 7750 SR-12
[} ®GBLONGG0L7750.01 7750 SR-12
J ®GBLONO001.7750.01 7750 SR-12
[} ®GBLONO0O1.7750.01 7750 SR
[ ®GBLONO001.7750.01 7750 SR-12
[ ®GBLONOG0177S0.01 7750 SR-12
[, ®GBLONGGOL7750.01 7750 SR-

LONOOOL

> ®GBLONGOL!
[} *G8LONGOI.
[ ecsLonota1.
[ ®csLONGOL
[ ®csLonooo1

3 *GaLonoao
[} ®GBLONIOL.
[} ®GBLONGOI
[ ®cBLONGOOL

» ®GBLONO0OL.
> GBLoN001.
3 eGBLoNo0L

ASRIK.001 ASR-S010

MWo1 RW-7216

+2000

ASR9K.001 ASR-5010
ASROK.001 ASR-9010

SBC.OD!  SBC_SHELF
SBC.0DY  SBC_SHELF
SBC.OD! | SBC_SHELF
SBC.001  SBC_SHELF

SBC.001  SBC_SHEI
SBC.O01  SBC_SHEI

L
LF

SBC.ODL  SBC_SHELF
SBC.ODI  SBC_SHELF
SBC.001  SBC_SHELF

Example of capacity in IP ranges

Shelf Name | Name

FRONT 3/0/0
i
V12
Vi3
/4
1112
11713
11714
vys
v1/6
w7
1178
Ve
v1/10
Vi
211
212
213
GI0/0/¢
10y SFPL
G10/1/¢
Gl0/1/
o s1p01
s1p02
s1p03
S1P04
o s2p01
s2p02
s2p03

ACME_SBC.01  SO0PO
Acus

/6

o2
s

| Detaitz | Mistary | Circuits | OssCrcuts | Shelves | Equipments | Dafodfs | SubSites | Racks | Stack | Rack

| tnterfacecar.

Le/pe
Le/pe

Le/pe
Lepe

OdfodiDetalls

ODF/01/15816

Projectstatus

ACTUAL_AND_FUTURE
ACTUAL_AND_PUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_RUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_RUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL_AND_FUTURE
ACTUAL 4t

Status | comments Domain

ACTIVE
AcTive

AcTIVE s

AcTive
ACTIVE
ACTIVE

ACTIVE
ACTIVE
ACTIVE
AcTIVE
ACTIVE
ACTIVE
ACTIVE
AcTIVE
AcTIVE
AcTIVE
ACTIVE

AcTivE

Wode_on Jocason_sxample | Passive_equipment

Reservedsy | ReservedDate | ReservedNur
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Sub Ranges & |
# Name q P P Prefix Domain Site Country Circuit Customer Extralnfo Totalusedad{ . | Percentageu
[3 100.0.192.1/28 JUNIPER PARENT 100.0.192.0 100.0.192.15 28]UNIPER 3 21% E
[3 100.41.204.130/26  JUNIPER PARENT 100.41.204.128 100.41.204.191 26]UNIPER 2 3%
[5 100.41.204.194/26  JUNIPER PARENT 100.41.204.192 100.41.204.255 26]UNIPER 2 3%
[3 100.50.0.2/30 JUNIPER PARENT 100.50.0.0 100.50.0.3 30IUNIPER 1 50%
[3 100.50.0.6/30 JUNIPER PARENT 100.50.0.4 100.50.0.7 30JUNIPER 1 50%
[» 100.65.115.97/28  IUNIPER PARENT 100.65.115.96  100.65.115.111 28]UNIPER 1 7%
[ 100.65.115.113/28  JUNIPER PARENT 100.65.115.112 100.65.115.127 28]UNIPER 1 7%
[3 100.65.118.97/28  JUNIPER PARENT 100.65.118.96 100.65.118.111 281UNIPER 1 7%
[3 |100.65.118.113/26  JUNIPER PARENT 100.65.118.112 100.65.118.127 281UNIPER 1 7%
[3 |100.65.123.2/27 JUNIPER PARENT 100.65.123.0  100.65.123.31 27IUNIPER 2 7%
[3 100.65.123.34/27  JUNIPER PARENT 100.65.123.32  100.65.123.63 271UNIPER 2 7%
[3 100.65.123.66/27  JUNIPER PARENT 100.65.123.64  100.65.123.95 27IUNIPER 2 7%
™ 100 &S 123 aR/28 WINTPER PARFNT 100 65 123 86 100 AS 123 111 2RUINTPER 2 140 h
Ll Page 1 of 15 (1421 items k_J
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19. Workflow Management

Workflow management is keeping track the tasks within your organisation.

This workflow management is an integrated module IMS. Every process can be created easily by users who
have the correct permissions. It is not mandatory to use this functionality, IMS can also be integrated with
other Workflow systems.

The IMS order management functionality supports:
- Flexible Process creation and adjustment
- Order queues
- Main and sub tasks
- Serial and parallel work streams
- Automatic tasks to queues
- Ability to accept or reject tasks
- Automatic Order Lead time management
- Report functionality
- Direct links to network items in inventory, like connections, equipment, etc.

Workflow functionality can also be used to automate certain tasks, like:

- Automatically create circuitname(s)

- Automatically relate circuit to port on equipment

- Automatically design circuit through network

- Automatically create sub interface on IP/MPLS router/switch
- Automatically relate IP address to port

- Set all related network items to "In Service"

- Automatically add card in equipment

- Auto provisioning of connections in Network

19.1 Order queues

Each department using the IMS workflow functionality will have its own order queue. A queue is a central order
box where new orders are coming in and users (employees of the specific department) can pick up an order.

wo ~ 3 e @ Tieze rorm

i@ &

tgm LTS &
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19.2 Order type

For each process in the company (order type) a workflow can be created. For example “create new 1GBE MPLS
connection”, “migrate 10GBE connection”, “build new equipment”, “cease leased line”, etc.

Users with the correct user permissions can create, modify and delete order types.

Below an example of different tasks in a process.

€ - C | ® vedtrainingims/defauitaspn rnEw0@e

<INIS rderTypeForm Actions D ¥ | o werking In Tk anviommmen
New task ) New ordertype 38 Delete @ Close Form

),-./ Home % | Order X | Quave | OrderTyoe X
Crt

Versian: 4. Euid cate.

| searcn ||| orderrssks ©
EoEE = | Hame TaskSort a| PlusDays | Queue TazksDone | Description | Mourswork | Queue [ Avtowarkid avtoworkfioneiste
T . D 358 PROVICES RFC T TACCEFTANCE AND INTEGRATION T
e PROCESS RFC- 3 |= (b 359 GUIDE SITE BUILD 2 1ROLL-QUT REGIO TEAM 8 1
g B 360 FORECAST PLANNED INTEGRATION DATE 3 SBUILDING CONTRACTOR 3581371-00¢ 1
. B 361 RF INTEGRATION INFORMATION .‘ 38 '
oo o il = 362 PRE-INTEGRATION s 1ACCEPTANCE AND INTEGRATION 361 i
D 363 8UND SITE B 1BUILDING CONTRACTOR 3601366 1
a || = iy 364 SITE CONFORM SPEC? 7 1BUILDING CONTRACTOR 383 1
Cuatomar PROCESS RFC - B4 (v 365 SEND DEVIATION REPORT s 1BUILDING CONTRACTOR 364-100p 1
Queue: o 365 ARRANGE APPROVAL DEVIATION REPORT s 1ROLL-OUT REGTO TEAM 385 '
& | [recommcemom | 1 S e il T i e BT :
veers om: D 368 CONFIRM PLANNED INTEGRATION 1 1BUILDING CONTRACTOR 2vES 1
o = B 369 CIVIL END 12 1BUILDING CONTRACTOR 38 1
Graer B 371 CONFIRMATION OF INTEGRATION DATE 14 1BUILDING CONTRACTOR 370 1
s o 372 FIELD INTEGRATION 1 1BUILDING CONTRACTOR 71vES P
., (5 373 CENTRAL INTEGRATION INTO NETWORK 1 1ACCEPTANCE AND INTEGRATION 382 1
5 374 PERFORM DRIVE TEST 17 1BUILDING CONTRACTOR 3721378 1
OrderiéaEhg)ot D 375 ORIVE TEST OK? 1 1BUILDING CONTRACTOR s 1
(5} 37648 HRS STABILITY TEST 1 1ACCEPTANCE AND INTEGRATION 3731404 1
r | @ B o 377 STABILITY TEST OK? E 1ACCEPTANCE AND INTEGRATION 76 1
I o 378 PUNCH EXTRA ITEMS 2 1BUILDING CONTRACTOR 375-L00P|3¢ 1
%) " G DRIVE TEST 2 1RF 3754ES 1
Test Form i
I 1) ID
. 1D number for each task in workflow definition
Lt 2) Name
e WorkFlow task
3) Task Sort
mevort | Seque ler nicely on sa
||
Responsible department of task
6) Ta: ne
Pre , 50 task will start If this task is cl
7) Auto Workflow tasks
for set up of automated tasks

The workflow can be seen graphical as well.

€ © C | ® vodiraining ims/defauttaspx P FED@®

qu OrdarTyperarm actions
nawtask L) mew ordertype 3 Dalets @ closs Form

jpi Home X | Order % | Qua OrderType X

IR [y

P (reamn

Sie

Varsion: 4.0.0.0 | Build date: /2017 3:37:40 M | Mow werking in Tast an

FRGCESS AFC PR

coaptance sad integrati

PROCESS RFC -7 |7

=S (P
W igraon whormion
a1

@ .| e

Cutsmar PROCESS RFC - £
|| oueue:
6 o ||| [accerTance ano ]+ S RE
e om: Retbout rego eam —
o - g

v || AutorcoeptriratTask:

Deseription:

Pl etk OrdertiameTemplate:

= =) ' T ST i o
-, | BuBIng contracior Buidding contractor Buiding conracter Buikding contractor miegraton - 1)

BulkLoader

Raport

Alaems
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Workflow (including fields) may be adjusted any time. Open orders will not be changed, only new orders will
follow adjusted process and related fields.

19.3 Order fields and attachments

Each process / order type will need to have its own kind of information.
For example:

To create a new connection, engineers need to know:

Location FROM
Location TO

Bandwidth

Number of connections
etc.

For other kind of processes other information will be necessary.

To avoid mistakes in running orders functionality is available to define which information field is mandatory
before closing a task and which field may be edited by a department.

Users with the correct user permissions can create this kind of fields and may define the business rules.

Example of order fields in a running order:

Details | C lets

order | Logging | All Extrarields | Relatedobjects | Geomap | E2e_process_fields |

Hq address:

Contract term:

Company reg no: | | Phone:

Billing address: |

s | contact type: g conTacT Product:

[ | tame: | Tvpe:

Subtype:

Sla:

[
Mobile: [
[

Email: Interface:

Port type:

Network:

Solution type:

Mtu size (bytes):

Cos 3 bw speed:

Managed cpe:

[
[
[
[
[
[
Billing type: [
[
[
[
[
[
[

Faninment madel:

To each running order one or multiple attachments can be linked.
Those attachments will be stored on the IMS application server or any other file directory on Clients premises.
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19.4 Order Reports

All kind of KPI reports relating to order management are available and can be created.

Examples are:

- Department Lead time reports

- Number of orders per order type - per month - per department
- Closed orders per order type - per month - per department

- Current open orders - per department
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20. Trouble Tickets

20.1 General

The Trouble Ticket functionality in IMS manages and maintains lists of problems in the active network(s).
This functionality helps the organization, e.g. Customer Support Center and Network Operations Center (NOC)
departments, to create, update and resolve reported customer issues and issues identified by the NOC.

A ticket can be created either, automatically via an interface to an alarm management system or manually by
an IMS user.

Each ticket has a unique number in the system and contains information about the actual problem, actions
performed by departments trying to solve the problem and general information, like status, severity, etc.

20.2 Impact calculation

With the Trouble Ticket functionality fully integrated in the IMS application, impact assessment can be
performed directly for each network problem.

IMS will calculate the (customer) services and customers impacted. The impacted customers, connections and
services, equipment and cards are all related on the trouble ticket.

Any active trouble tickets pertaining to a specific customer are directly visible from the Customer form within
IMS.

20.3 Fault Management

The process to solve a network problem can be managed within the Workflow/Order Management.
For each process type, like

- Replace defect card

- Solve cable cut

- etc.

A process can be created with related responsible departments. Also, the standard lead-times can be

registered, so that the Network, Customer and Vendor SLA's can be managed.
The complete Workflow functionality has been explained in chapter "Workflow Management".
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21. Planned Works impact analysis

Before Planned Work is carried out on the network, IMS can determine the impact of the Planned Work with
regards to the customer services.

If so desired, IMS users can inform impacted customers via email. These emails can be sent from the IMS
application using predefined Planned Work email templates.

21.1 General Planned Work info

In IMS a Planned Work order can be registered under a Planned Work reference with the following related
information:

- Planned Work Reference number
- Planned Work engineer
- Planned Work Category
- Type of Planned Work, like
o Normal
o Emergency Planned Work
o Third Party Notification
- Status
- Description
- Begin date
- Enddate
- Expiry date
- Starttime
- Endtime
- Outage time
- Related Trouble Ticket numbers
- Customer informed [yes/no]

21.2 Planned Work analysis

Planned Work engineers can import one or multiple network item(s) that are impacted by the Planned Work,
for example:

- Equipment

- Card

- Connection

- Fiber/Copper cable, Duct/Span

- Leased Line

- Location

IMS will calculate all sub-connections and customer services running over the impacted network items.
The system can calculate whenever the sub-connections and customer services will have a protection switch or
will go completely down.

21.3 Planned Work Email Notification

After the impact has been determined, customers can be informed via email functionality in IMS.
Responsible departments can create pre-defined email templates for different types of Planned Work.
This tool is multi-language.
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22. Single Point of Failure calculation

A Single Point of Failure, (SPOF), is a part of a network which, if it fails, will stop one or multiple (customer)

services from working. They are undesirable in any network whose goal is high availability.
The assessment of a potentially single location of failure identifies the critical components of a complex
network that would provoke a total (customer) service failure in case of malfunction. Highly reliable networks

may not rely on any such individual component.

Below two schematic examples.

Scenario 1:

A service (green line) is running over a network (blue network). The service is protected on the left and right
(dotted green line). In the middle, there is no protection. This is a SPOF.

The blue network is transported over the purple network. On the right, the worker and protection path run
over a single link in the purple network. This is also a SPOF, because when the last purple line breaks, the

service goes down.

TN

SERVICE , /.

;
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Scenario 2:

An operator sold to a customer two (2) single connections but those connections should be a protection of
each other.

The two services (the green service and the orange line) run over a network (blue network). The two services
should both take a unique route.

In the middle, the two connections run via the same path. This is a SPOF.

The blue network is transported over the purple network. On the right, the path of the orange and green
service run over a single link in the purple network. This is also a SPOF, because when the last purple line
breaks, both services go down.

SERVICE 2

SERVICE

The IMS SPOF functionality performs such assessments. Since IMS understands the protection schemes and the
relation between the different networks, IMS will highlight SPOF’s after calculating the network topologies and
the customer services.

Screenshot from SPOF analysis in IMS:

Soettorm Aciors
% Run spof anafyse ] Add circuits to spof | Ovlete all circuits from spof | _] Mew 3§ Delete @ Close form
| Home X cpor x | Metworkmap x | Circuts X | Circutoath x| SubGraphical X |

Search Spof crauts (2) O | AG GRS 10 Bpol (35308

oot - . e o4 s oo oneTon Cablelnesde | Pos Cotie
zouM <

[5 swor cnecr £ 3 oon coiE WOTCHECKED  DONE oONE WOTCHECKED  NOTCHECKED _ NOTGHECHED
Sror_cnecr_exameis 3 seoroeox e e oone oone cone woTcHeckeD  pone oone NOTCHECKED  NOTCHECKED  NOTCHECKED
oetail
Hame:

SPOF_CHECK_EXAMPLE]
User:

EntryDate:
Frequency
e
Fola

carrier (10) © [ agabon (22) | Node (24)
PopCheck Spof Compare circuit ObjectType. Objectiiome Worker Or Pr__ | Worker crcut Conflict Prot
v [ seorcrecn e eImMLO0L cacurr w
Nechack 3 seoroEace cireurr ITROMGO01-ITROMOCO3-OTSE8A-0OL(WDM) W m 0. UNPROTECTED Uitk
- 3 SPoF_CvECHE cimeurr ITROMO003-TTROMO0O3-OTS1-004(WOM) W o UNPROTECTED Lk
g 5 seorceat cncurr ITROMO003-ITROMO0O)-OTS1-004WDM) W ¥ 0. UNPROTECTED Link

[> seorcuecke cimeurr ITROMOO1-TTROMI03-0TS! o w unPROTECTED Link
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Below a screenshot of an example SPOF in IMS Network Map. Two fiber cables are starting from different
entries from the building, but are then going to the same manhole on the right near the building, then the fiber
routes continue their own routes again, one going up, one going down.
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23. Warehouse Management

The IMS Warehouse functionality primarily aims to control the movement and storage of materials within a
warehouse and process the associated transactions, including receiving, put away and picking.
It also directs and optimizes stock put away based on real-time information about the status of bin utilization.

IMS Warehouse management involves the receipt, storage and movement of goods, to a final network or
customer location.

The power of real-time data in the warehouse minimizes the time spent on every task, while providing cross
checks for accuracy at every step.

Benefits include:

e Improves overall warehouse efficiency, reducing labor costs
e Reduces inventory stocking level requirements

e Increases shipping accuracy

e Enables efficient and accurate material tracking

e Decreases the volume and cost of warehouse space

Each stock/warehouse and spares location has a unique name in the IMS database. IMS sees a difference
between a warehouse and a spares location. This is because network materials used for spares in the fault-
handling process may not be used by the service delivery process and vice versa.

23.1 Materials

A material is a piece of equipment (e.g. equipment shelf/chassis, card, DDF/ODF/Patch panel, etc.).

Each material has information related to it, like:

e Name: name of the material

e  Description: description of the material

e  Supplier: supplier of the material

e Vendor Code vendor code of the material

e Version: version of the piece of equipment

e  Price: price of the material to buy this piece of equipment
e  Status: Once a material is being ordered at the supplier,

the material gets a status. The different statuses are listed below.
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Status Explanation

The material is stored in the warehouse and is not yet
In Stock planned to go in the network yet.

Ordered The material is being ordered at the equipment vendor.

The material is in the warehouse and is reserved (for a
Reserved project) to go into the actual network soon.

The material is stored in the warehouse and is not yet
In Stock planned to go in the network yet.

The equipment is being packed to be picked up. It will
Laid Out leave the warehouse any moment.

Out Stock Material is not in warehouse anymore.

Ready for The material is in warehouse and will not be used in
Sale network anymore. It will be sold.

Sold The material has been sold to an external party.

Something is wrong with the material and is returned to

Returned vendor.
Defect The material is defect and needs to be fixed or replaced.
e  Status date: date of last status change
e PO number: number of purchase order
e  Order number: order number in service delivery process
e Row/Rack/board: exact location of material in the warehouse location
e Requester: name of the person who requested the material in IMS application
e Remark: extra comment field

Barcode

At any time during the life-cycle of the material (e.g. in warehouse or in network) users can add a barcode to the
material.

A barcode reader can be linked to the user machine, so that the barcode is transferred into the barcode field in
IMS.
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23.2 Material list

The materials that can be ordered at suppliers and materials that are in stored in the warehouses are defined in

the so called “material list”.

Details | Inwantory Item

History | Related PurchaseOrders

vendor: AL EQUIPMENT

Hot committed | StockRube | Reserved Materisl | Inventos

IMS users (with appropriate user permissions) can add/edit or delete the items in the material list.

Additional to the standard fields related to a material, the following fields are linked to a material type that can

be ordered:

e Deliverable:

e  Serial No. Mandatory:

is this material (still) deliverable at the supplier.

is the serial number field mandatory to be filled in when working with this
material.

23.3 Material template

A Material Template can be used in case the same group of different kind of materials is often being ordered.
The template groups the materials together so that the group of materials can be ordered with one click

instead of many.
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23.4 Order list

After a PO number is available (through IMS or through Financial System), equipment can be ordered at the
supplier.
To select the equipment to be ordered the order list form can be used.

After materials have been selected, the order list must be committed.

23.5 Material actions
Ordered materials that are delivered by the supplier can be booked in / placed into the warehouse.

Stock item Action x

To Layout () To Repair (©) Book In () Book Out () Ready for Sale update

Drag a column header here to group by that column

StatusId

# ‘ Stock Name

Order ‘ Purchaseord ‘Vendnr Name ‘ MaterialType | MaterialClass ‘ MaterialType ‘ MaterialTicke | Serial Req? ‘ Row ‘ Rack | Board ‘ Serialiuny

[ J[orderea | |[poss i I I i I I i I I i

[ WAREHOUSE-S..ORDERED PO44332211  CISCO CISCO-7206VXR CISCO-7206VXR YES
[» WAREHOUSE-S. ORDERED NN12345 PO44332211  HUAWEL FMODULE - 2G... SFP FMODULE - 2G YES 1 2 4
[» WAREHOUSE-S..ORDERED NN12345 PO44332211  HUAWEL FMODULE - 2G... SFP FMODULE - 26 YES
[ WAREHOUSE-S. ORDERED 0_564433 PO44332211  HUAWEL FMODULE - 2G... SFP FMODULE - 26 YES
[ WAREHOUSE-S..ORDERED 0_565453 PO44332211  HUAWED FMODULE - 2G... SFP FMODULE - 26 YES
[3 WAREHOUSE-S..ORDERED 0_565453 PO44332211  HUAWED WBBP - QWLIW. WBBP - QWLLW. YES
[ WAREHOUSE-S.ORDERED PO44332211  HUAWEL WBEP - QWLIW. WBEBP - QWLLW. YES

In the same form, users can also:

- Book out materials: Materials that are being picked up to leave the warehouse

- Send materials to repair: Defect materials can be sent to equipment vendor to have them repaired or
Replaced.

- Ready for Sale: Mark equipment “ready for sale” if materials are not going to be reused and

to be sold to third party.

23.6 Reserve equipment

In case equipment is needed for a service delivery order, the specific materials can be reserved from the
warehouse for a project/order.

23.7 Materials ready to be picked up

After materials have been reserved, one or more materials can be selected that are ready to be picked up.
Those materials will get status “Lay out”.

23.8 Book out Materials
When the materials are being picked up at the warehouse the logistics employee must “book out” the material
from the warehouse.

Next to the normal process of booking out materials, materials can also be booked out without a material
reservation.
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23.9 Cable Management

Cables are handled a little bit differently in the warehouse functionality compared to equipment.

23.9.1 Cable types

Different types of cables can be registered.
Per cable type the following information can be related:

e  Supplier: Name of the supplier of the cable

e Vendor code: Code that is used when ordering the cables

e Cable type: type of cable, e.g. Multi-mode, Single-Mode, Coaxial

e Connector type A: Type of connector on one end of the cable.
(e.g. BNC, RJ45, E2000, FC/PC, SC/PC, etc.)

e Connector type Z: Type of connector on other end of the cable.
(e.g. BNC, RJ45, E2000, FC/PC, SC/PC, etc.)

e Duplex type: Type of duplex (if applicable)

e Length: Length of the cable

e  Price per piece: Cost of one cable

e  Minimum quantity Minimum stock level. In case quantity of cables in warehouse go below this
amount, warnings will be send to logistics department to order new cables
of that type.

23.9.2 Other actions around cables
The cables can be ordered like other materials under a PO number.

Cables can be booked in/out, similar as other materials.

23.10 Warehouse to Network Inventory
Network items can be moved from warehouse to the network inventory (service delivery process).

New node/equipment:
When registering new (to be) installed equipment in the inventory a pull-down field becomes

selectable and will generate a list of material of the equipment type currently in stock in the
warehouse.

New/change card:
Right mouse clicking a node slot allows the selection of a card in stock in the Warehouse.
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23.11 Network Inventory to Warehouse
Network items can be moved from Network Inventory to the Warehouse (decommission process).

Dismantle equipment:
Dismantle or removing node/shelf/card or other material can by “moving” the node back into
stock in the Warehouse.

Replace equipment:
In the Fault Handling process, defect materials can be replaced/swapped.
This is normally done using the Spares Warehouse location.
See also chapter 24 - Spares Management.

23.12 Reports

All different kind of reports available related to warehouse. Examples are:

@)

@)
@)
@)
@)

Lead time equipment supplier

Stock levels per site

Stock levels per equipment type

Stock levels per cable type

Automatic warnings when stock level drops below threshold value

Next to the standard reports, users can also create customized reports. If so desired reports can be end to
email once or every period of time.

24. Spares Management

With the Warehouse functionality spare materials can be managed as well.
IMS supports:

Spare Management locations (sites)

Equipment list (node, cards) per vendor

Management of spare equipment per location
Ordering spare equipment at vendor

Monitoring of spare equipment deliveries from vendor
Easy swap of materials in case of defect materials
Automatic Reports, see chapter “Reports”.

See also chapter 23 for the full warehouse functionality.
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25. Reports

IMS supports different kinds of reports:

Predefined reports

- Customized reports using Report Query form
Scheduled reports sent via email

- SQL based reports in SQL Report form

Reports can be created using all data in the IMS database, examples are

- Connection capacity reports;

Port capacity reports;

Data quality reports;
- Trend reports;

Workflow Order / Process / Lead time reports;

Trouble Ticket and Network Availability reports;

Planned Work reports;
- SLA (Service Level Agreement) KPI reports;
- Inventory / Asset reports;

User activity

- and more.

The reports are managed in two different report forms, Report Query form and SQL Report form.

Report Query Form

Via this form users can use preconfigured reports that have been tailored for your organization.

Users may create and customize reports so that personal or department report requirements are fulfilled.
These personal reports can be saved and scheduled if so desired.

SQL Report Form

Via this form users can use preconfigured reports that have been tailored for your organization.

Users may create their own SQL reports using SQL statements. These reports can be saved and scheduled (sent
via email) if so desired.

All reports can be exported to excel.
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26. Bulk changes

When there is need for uploading a large amount of data of the same kind (e.g. new connections, connection
routing, new equipment, etc.) this uploading can be done via the “bulkloader” in IMS.

From a MS Excel (in structured format) the data can be copied into the bulkloader form.

IMS will import the data with the same business rules as implemented in the GUI.
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27. Flexible fields and tabs

Within minutes IMS Admin users can create extra tab pages and fields. There is no need for a new IMS version,
these actions can be done in existing Graphical User Interface (GUI).

Tab parameters:
- In which form this new tab needs to be implemented

- Tab name
- Link to which table in the database

Field parameters:
- Name of field

- Field type (e.g. text, numeric, date, formula)

- Condition tab/field is shown (e.g. when speed = “2MB” or node type ="Cisco 7206VXR”
- Position of field in tab page

- Field dimension in tab page

- Combobox dropdown values (optional)

- Standard value

- Empty value allowed?
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28. Interfaces to other systems

IMS supports multiple types of interfaces to other systems and software applications. This chapter describes
what types of interface are supported and high-level how these interfaces work.

Typical types of applications IMS interfaces with are:

- Network Management Systems

- Alarm Management Systems

- CRM systems

- Workflow / Order management systems
- GIS systems

- Billing systems

Interfaces to customer owned applications can be created as well.
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28.1 Network Management System Interfaces

This paragraph provides information regarding interfaces to the Network Management Systems (NMS),
Element Management Systems (EMS) and directly to the Network Elements (NEs)/Equipment.

28.1.1 Types of Interfaces

VC4-IMS supports multiple types of NMS/EMS and NE interfaces. Some examples:

CORBA (Common Object Request Broker Architecture)
- RESTful based interfaces

- MTOSI

- Tl

- Interfaces based on XML (Extensible Markup Language)
- SNMP

- CLI/Telnet/SSH;

- Flatfiles (txt, csv);

- Vendor Proprietary interfaces;

- Database to database interfaces.

28.1.2 Network Reconciliation and Auto Discovery

The most common purpose of an interface to a NMS, EMS or NEs is Network Reconciliation and Auto Discovery.
IMS will take a snapshot of the NMS/EMS and NE data and compare this data with the data in the IMS
database.

This is normally performed once day, however this could to run more or less frequent.

Reconcile Process

Below steps describes the reconcile process:

Each night IMS collects data from NMS/EMS and/or NE’s.

The network data will be stored in the IMS Reconcile table in the database

Each element (e.g. equipment, connection) has a unique link ID to NMS/EMS/NE.

Connections running over multiple platforms can have different NMS/EMS/NE ID’s, so IMS knows
exactly which part of connections should be synchronized.

5. IMS will query/compare the data in “reconcile” table with the “normal” IMS.

el N
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Two options in case of differences between NMS — IMS:

1) Auto-discovery IMS corrects data automatically in IMS database.
2) IMS shows the difference in the reconcile form.

The frequency of the reconciliation process can be set by the IMS Admin user (e.g. daily at a specific time,
weekly).

Auto-discovery

Some information IMS can correct the data in IMS database automatically.
Examples are:

- New equipment in actual network, but not yet in IMS

- New connections in actual network, but not yet in IMS

- New inserted cards in actual network, but not yet in IMS

- Serial numbers not (correct) in IMS database

- Software/Hardware versions

- Etc.

Customer may decide which objects will be automatically discovered or reported as a mismatch.

IMS Reconcile form

Some information cannot be corrected automatically.
A Network engineer must check first whether IMS is correct or NMS is correct.

The differences between NMS and IMS will be shown in the IMS Reconcile form.
Examples are:

- Equipment type differences

- Connections with a different routing

- Connections on different ports

- Card differences

- Cards that are deleted in NMS, but still “in service” in IMS

Users can correct these kinds of discrepancies using the IMS GUI.
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28.1.3 Auto provisioning from IMS into NMS/EMS or NE

VC4-IMS can also be integrated to the network to do auto-provisioning. That means the services will be
planned in IMS first, then IMS pushes the information to the NMS/EMS or NE’s to build the services in the
network.

Below a schematic overview.

28.1.4 Service Fulfillment

The IMS workflow can be used to automate the processes around auto provisioning to automate the Service
Fulfilment.

Each type of service can have its own process (customizable by users with correct permissions), so that the
workflow process can be used to decompose standard services into smaller steps and automate actions that
follow a fixed rule.

See chapter 19 for more information related to IMS Workflow.
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28.2 BSS/0SS interfaces

External BSS/0SS systems can be linked to VC4-IMS using different kind of interfaces, such as:
- Web-service API's
- TMF RESTful Inventory
- SNMP
- Database to database interfaces;
- Flat files (txt, csv);

- Proprietary interfaces

28.2.1 Alarm Management System Interfaces

In case an Alarm Management System, such as IBM Tivoli/Netcool, HP TeMIP, Centina vSure, is being used by
the operator an interface can be created to receive and maybe correlate the alarms coming from NMS/EMS or
NE's.

A simple interface could be to push the inventory data from IMS to the Alarm Management system.

A more comprehensive interface is a webservice interface between the two systems. In case of an (filtered)
alarm in the NMS/EMS/NE the Alarm Management sends requests to IMS. IMS creates a Trouble Ticket
automatically and performs impact analysis to identify the impacted services and customers.

IMS will send the information back to the Alarm Management System.

28.2.2 Customer Resource Management System (CRM) Interfaces

When a CRM system is being used, the customer data in this CRM system will be the master. Once an interface
is created between the two systems, IMS can make use of this customer data.
This customer information can then be linked to inventory objects.

Normally this is a simple interface to extract data from the CRM and synchronize it with IMS.
Optionally the CRM system can also read from the IMS database, using the IMS web-service interface or using a

simple database view.

A CRM can also start the workflow in IMS, once a customer wants a new service or a change.
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28.2.3 Interface between IMS and Financial Systems

To keep all the company’s assets and its related financial values up to date, it is most important to keep the
network inventory, warehouse and financial systems in sync. This may sound easy, but it is not always the case.
Since many people, and so many of the employees of your company, follow the path of least resistance,
procedures may not be followed all the time and assets get lost.

When the financial system is not properly linked to the inventory and warehouse system, there is no asset
control and multiple site surveys will be necessary to get a view of the current assets.

How to control the assets:

Build interfaces to all the different network vendors (NMS/EMS/NE’s) to synchronize the actual active
network assets in VC4-IMS. This will guarantee 100% correct asset view of all active components.
Since VC4-IMS manages the active and passive equipment and the relations between them, network
reconciliation and automatic discovery will also support to control the passive equipment.

Manage the materials in the warehouse using VC4-IMS warehouse functionality (see chapter 23)
Build an interface to the financial system (such as Oracle Finance/ERP, or any other financial system).
Often materials have different names in network, inventory and ordering. VC4-IMS can handle
multiple names for the same item to overcome this problem.

In case there is no standard naming convention in place: introduce proper naming convention for
locations and equipment.

Make use of serial numbers and/or own barcode system or combination. Serial numbers are often
used for active equipment, so that this information can be retrieved from NMS/EMS/NE without the
need of pulling cards out of the equipment (and causing service interruption).

Daily reconcile the financial system with the VC4-IMS application.

Run data quality checks to keep also passive equipment inventory up to date.

28.2.4 Interfaces to other types of applications and databases

Most other types of OSS/BSS interfaces are customized interfaces. Examples are interfaces to existing
Workflow systems, Trouble Tickets, Billing systems, GIS systems, etc.

Each company is different and uses different systems and procedures. So, what an interface to VC4-IMS needs
to do, will also vary per organization. That is why our experienced team will be available to discuss with your
organization how to build the most efficient interface to optimize the data flow.
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28.3 IMS Webservice API's

External systems can interface with IMS using the web-service API’s.

With the IMS web-service interface any external system can:

Read IMS data
Create IMS data
Edit IMS data
Delete IMS data

Examples of existing API’s are, but not limited to:

Create country

Delete country
Retrieve country data
Create city

Delete city

Retrieve city data
Create new customer
Delete customer
Retrieve customer data
Create Location

Delete Location
Retrieve location data
Create node

Delete node

Change status of node
Retrieve node data
Add shelf in node
Delete shelf from node
Change shelf status
Retrieve shelf data
Add card in node
Remove card from node

© VC4 BV —sales@vc4.nl —

Change card status

Retrieve card data

Change status of connection

Relate connection to port

Remove connection from port

Relate connection to bearer connection
Remove connection from bearer connection
Retrieve connection data

Retrieve bearer connection data

Create new OLO connection

Change status of OLO connection

Relate OLO connection to location
Remove OLO connection from location
Relate OLO connection to connection
Remove OLO connection to connection
Retrieve OLO connection data

Create Order / Initiate Workflow (Service
Fulfillment)

Edit Order

Create Trouble Ticket and start IMS fault
impact analysis
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29. User-groups and permissions

In IMS a single user belongs to a so-called user group.
A user group is a group of users focused on the use of one or more particular functionalities.
IMS has a method of assigning permissions/access rights to these specific groups of users.

29.1 Users and User groups in IMS

A user group is used to group multiple users with same user permissions.
Per user group permissions can be set per IMS screen and per part of screen.
These groups are managed within the Menu Permissions form.

Examples of User groups:

o Read-only

o Equipment build

o Connection build
o Site Management

o Administrator

The IMS admin user can create/change these user groups.

One user may belong to one or more user-groups.

29.2 Database domains

Global and/or larger telecom providers might have the need to have different database domains. For example,
a separated database domain per country or island.

VC4 can create such database domains, so that the organisation can have one single network planning and
inventory system but with different IMS database schemas.
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30. IMS Architecture

30.1 Database and application

Application
The VC4-IMS software is a web-based application and can be opened using most common web browsers.

There is no need for additional client installation, a web browser is enough.

Database
IMS runs on an Oracle database. Oracle 12 is recommended, but older versions are also supported.

30.2 High Availability

The IMS solution can be built in a high available environment.

Prerequisites for High Availability

1) Redundant hardware and software at both the primary and data replication sites.
2) Provide identical hardware and software configurations at each site.

30.2.1 Architecture
This paragraph describes the architecture that is needed in an IMS environment with high availability.

Server locations
In a normal availability environment, one server location is enough to install the IMS servers.

High availability:
Two different server locations will be needed to guarantee high availability.
One location will be the primary site. The other location the backup or Disaster Recovery (DR) site.

Connectivity
On the next page, a schematic drawing of the connectivity.
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Oracle Servers
The main Oracle database server must be installed on the primary site.
The backup Oracle server must be installed on the DR site.

In High Available IMS environment Oracle RAC may be used or Oracle DataGuard software to protect the data.

Application Servers

IMS users run the IMS application on the Application (web) servers or on user machines in case of client-server
users.

The Application server will connect to the active Oracle server.

In a high available IMS environment minimum quantity of application servers is two.

Mediation servers

When network reconciliation towards NMS/EMS and/or NE’s, one or more Mediation Servers need to be
implemented.

One server can manage between 5-10 NMS/EMS/NE interfaces. A second server is needed for redundancy
purposes or in case of larger number of interfaces.

WebService servers
For OSS/BSS interfaces (like interfaces to CRM, Billing, Alarm Management, Performance Management) a
separate server needs to be implemented.

30.3 VPN

To be able to provide maintenance on the application and database VPN access will be needed from VC4 office
to the IMS Environment.

--- end of document ---

© VC4 BV - sales@vc4.nl — Page 76 of 76



