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Phone Book Implementation

1 Introduction

This paper is a working document within TSG-T3 to be elaborated until the next meeting (T3#7) in Lund. This paper shall be a basis for the decision about the phone book implementation.

Currently three (3) proposals are under discussion:

1. T3-99152
Proposal for Implementation of ‘Phone Book’ in USIM (Nokia)

2. T3-99167
Phone book management with ISO/IEC 7816-7
 (Gemplus)

3. T3-99171
Discussion document on phone book
 (Schlumberger)

The proposals from Nokia and Schlumberger are based on in index file structure, the Gemplus proposal is based on a subset of a SCQL (ISO/IEC 7816 part7) database.

The owners of the proposals are kindly requested to elaborate the issues listed below in this document.

Of course any other source for inputs is welcome.

All inputs are to be sent to the 31.102 rapporteur Mr. Kobayashi
(e-mail: makoto.kobayashi2@nrj.ericsson.se) and the TSG-T3 secretary Mr. Sanders to be put on the server.

Deadline for the inputs is Wednesday, 30 June, 1999

2 Technical Evaluation of the proposals

2.1 Card Memory

2.1.1 Memory Optimization

E.g. in case that less second names than Phone Book entries are required, is it possible to allocate only the memory which is actually used.

In SCQL, the size of a column is not defined a priori. Each cell of the column will take its own amount of memory.

It means that for instance, a name of 10 characters will actually take 10 bytes + fixed overhead and in the same column, a name of 6 characters will take only 6 bytes + fixed overhead.

Storing E-mail addresses of various lengths will use the memory corresponding to the sum of the individual lengths.

Thus only the second names actually initialised will use memory space.

Another major advantage is that there is not an inherent limitation of the length of a field. It is not necessary to fix a priori a maximum length  of 30 characters for E-mail addresses.

Note that it is not possible to change the size of a table once created.

An SCQL implementation comes with a dynamic memory management feature. This allow to allocate memory only when needed and to get back memory space when elements are deleted.

The database and tables sizes need not to be defined at creation time. They just expand as new elements are added.

The general USIM implementation will take advantage of that as all the memory, including the file system will work with it. 

2.1.2 Memory Consumption for Phone Book Data


What is the amount of memory occupied by the Phone Book for the following examples:

Four (4) Phone Book Configurations (no. of entries) shall be considered:


a)
100 entries
b)
200 entries
c)
300 entries
d)
500 entries


Assumptions:
ADN 
name = 14 bytes 


Each of these configurations has to take into consideration the following cases concerning the new features:

– 2nd name:

13 bytes length Offering 0% / 50% / 100% of the number of phone book entries

– e-mail


0% / 30% (60%)

Assumption: 30 bytes;

– Add. numbers 

4

 



10 bytes each (plus referencing)
 



Note: These additional numbers are not seen by a 2G mobile.

– Grouping


Each Phone Book entry can be assigned to 2 groups amongst 16. Names of groups are on 14 bytes

· Hidden entries

· Extension: 10% of entries need one

case study

The tested phonebook structure is as:

DIARY

NAME
NICK
MAIL
OFFICE
PERSO
MOBILE
FAX
ADMIN














































The administrative column is used to manage the hidden feature as well as the grouping function.

Rough data
The overhead due to the database and table creation is negligible as soon as the number of records is above 25.

For the data part, the overhead depends on wether empty fields remain in the table. It depends as well on the string length distribution. 

Considering a calculation based on actual data bytes (a 8 character name is 8 data bytes) versus physical memory, the overhead is between 10% for a well filled phonebook and 20% for a quite empty phonebook.

These are very good figures compared to a record file implementation where a significant space has to be reserved while never used. In effect, in a record implementation the maximum known length is reserved for each field, while statistically this length is only used in very few cases.

Figures

The tables contains the memory space for data themselves.

The overhead (not taken into account in the table) is mentionned after.

1st case: All the fields of all the records are filled with maximum length (this situation is practically impossible).

Nickname use
e-mail use







100
200
300
500

0%
0%
7254
14284
21314
35374

0%
30%
8154
16084
24014
39874

50%
0%
7904
15584
23264
38624

50%
30%
8804
17384
25964
43124

100%
0%
8554
16884
25214
41874

100%
30%
9454
18684
27914
46374

When the overhead is added, it represents between 10 and 15% of the actual phone book size.

2nd case: Mean filling i.e. modelling of a statistical distribution of lengthes. A median value for each field length is considered (median name is 7 bytes, tel number is 8 bytes, nickname is 7 bytes, e-mail is 25 bytes, group name is 7 bytes)

Nickname use
e-mail use







100
200
300
500

0%
0%
5442
10772
16102
26762

0%
30%
6192
12272
18352
30512

50%
0%
5792
11472
17152
28512

50%
30%
6542
12972
19402
32262

100%
0%
6142
12172
18202
30262

100%
30%
6892
13672
20452
34012

When the overhead is added, it represents between 20 and 25% of the actual phone book size.

3rd case: Mean filling with only 50% of users having a fax n° and 50% having a mobile n°:

Nickname use
e-mail use







100
200
300
500

0%
0%
4642
9172
13702
22762

0%
30%
5392
10672
15952
26512

50%
0%
4992
9872
14752
24512

50%
30%
5742
11372
17002
28262

100%
0%
5342
10572
15802
26262

100%
30%
6092
12072
18052
30012

When the overhead is added, it represents between 25 and 30% of the actual phone book size.

2.1.3 Memory Consumption for Phone Book Code (e.g. Operating System, SCQL engine,..) 

When implemented on a 8 bits MCU standard chip,

The memory space taken by the two parts of interest was: 

SCQL Commands and Librairies
: 6K bytes 

Dynamic Memory Management
: 3K bytes

2.2 Access to data linked to entries in the ‘Incoming / Outgoing Call’ list

E.g. is a direct link to the according Phone Book entry stored in this list. Or has e.g. a search operation on the Phone Book to be performed (always unambiguous?).

The only kind of access to the database is through a search. If it is needed to have a reference in the phone book, an index column must be created. The benefit of searching over an index column rather than over a name or telephone number column is not clear.

It is believed that the disadvantage of having to perform a search in the phone book from 'the Incoming / Outgoing Call’ list is not so big. The most current usage of the call events log seems to be to use one time each event record. 

2.3 Adding of new features / elements to the Phone Book

· SCQL allows to add, delete, update elements in the database without having to care about the actual size of this element and without considerations about the remaining memory in the file. This is an unprecedented flexibility.

· Another important point of flexibility is in the fact that the exact structure of the phone book has not to be known in advance. The number of fields and their names are retrieved at the time of use, and the MMI can adapt dynamically to the actual structure.

· SCQL allows to define several particular users each with its own security policy

USER column: If the last column of a table has the name USER, then the card will maintain a record of the user ma​king the last modification to the ta​ble. The linking operation consists of inserting the current user id, set with the PRESENT USER operation, in the column USER when per​forming the INSERT operation. When per​forming the UPDATE operation, then the card overwrites the existing user id in the column USER with the current user id

· A possible and immediate enhancement would be to define additional comparison operators for requests to allow the use of wild characters. 

· Sorting of elements: in 2G, this operation is performed by the terminal. In 3G, due to the potential size of the phone book, it should be envisaged to do it in the database itself through an additional request to be defined according to the real needs.  However, it is possible to proceed with a classical sorting procedure by using an index field in the database. The names (or nicknames) are all retrieved from the database with their corresponding index. The terminal then sorts the name and the user scrolls through this list. When the full data of a name is requested, the request is done on the database with the particular index value.  As an important remark, It should be noted that sorting the full list of names and displaying it to the user won't be the main way to use the phone book, for practical reasons. In effect, retrieving an item in a "large" phone book will be most currently done by entering the requested name (or nickname, or other field) on the keyboard and waiting for the answer.

· once the names are read and sorted in the terminal, how to access the information of a particular name in the database. it can be with an additional column called "index". what about to make the existing "internal" index accessible.

· The "Unique constraint" feature allows to constrain values in a column to be all differents. This is a useful feature to implement an index field.

· The conformance of SCQL to SQL statements allows the interoperability of the phone book with general database environements using light adaptation layers.

· The presence of a generic database engine in the UICC allows to imagine a number of value added services using this feature.

2.4 Complexity of the implementation (card and mobile)

On the card side, an implementation was done on the SLE44 platform (8 bits 8051 core), which is the commonly used platform of to day for low range smartcards.

The basic implementation consists of:

- A dynamic memory management module

- Search engine

- Commands interpreter (10 to 15 commands)

On the mobile side, new APDUs shall have to be implemented, using TLV formatting routines. The SCQL syntax shall have to be implemented as well. It must be noted that this can be done in the way of implementing a general purpose SQL plus a SCQL driver. The advantage being to reuse the SQL machine for other purposes.

2.5 Access time to Phone Book entries

For an I/O speed of 9600 b/s.

· time for access first matching data after starting a search on the database (Phone Book)

From 10ms to  100 ms depending on the position

· time to retrieve linked information of a selected phone book entry

 From 50ms to  150 ms depending on the length

· time to retrieve all names from the card into the phone

Remarks:

· It is believed that considering the retrieving time for the whole phonebook  is not of primary importance.  The normal process to find a particular entry in a "large" phonebook looking at a small screen will not be to scroll over the whole phonebook, but should be more to enter a query to retrieve that particular entry.

· The Usim shall be implemented on chips whose processing speed should be at least 10 times that of today's one, making the final query time small relative to MMI processes.

2.6 Error Recovery 

SCQL defines the Transaction concept, similar to what is used in the SQL environment. It consists of embedding a whole sequence of operations in a Begin/End frame. At any stage of the sequence, it is possible either to validate (COMMIT) the operations performed so far or to go back (ROLLBACK) to the situation before the beginning.

This mechanism allows to implement error recovery in a simgle operation.

2.7 Backward Compatibility

If the UICC contains a SIM application, This application shall offer a standard ADN interface to the external world through a built-in converter.

The converter shall convert standard requests to the ADN file into internal requests to the phone book database. Conversely, answers from the internal database shall be converted to ADN formatted responses.

The commands impacted by this requirement are:

Select ADN

Select Ext1

Read record (when ADN or Ext1 is selected)

Update record (when ADN or Ext1 is selected)

Seek (when ADN or Ext1 is selected)

The conversion scenarii are under evaluation

3 General ISSUES

General aspects, comments, concerns should be summarized to get the whole picture of implications, such as e.g.

· IPR issues:

Gemplus commits to strictly comply with the 3gpp rules stating that the ETSI IPR rules shall apply.

It has to be noted that the IPR mentioned in the ISO 7816-7 has no impact on the terminal itself.

The reference of the European Patent is 0 589 884 B1.
· Schedule for Phase 1 will consist of deciding for a first subset of commands and SCQL requests.

· not being ready for future evolutions not been foreseen today (too reluctant when introducing new functionality). See "Adding of new features…"

· other questions and remarks:

A Gemplus' product called GemDB implementing the 7816-7 SCQL is existing today.

There are existing pilots implementations in spain and australia.

The last one consists of storing prescriptions for the different medical agents (doctors, emergency services, pharmacists , ….)

A demonstration of a card  shall be performed during the next meeting.

