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O.MEDIA Those responsible for the TOE must ensure that the confidentiality, integrity and 
availability of data held on storage media is adequately protected. In particular:

a) The on-line and off-line storage media on which database and security 
related data (such as operating system backups, database backups and 
transaction logs, and audit trails) must not be physically removable from 
the underlying platform by unauthorised users. 

b) The on-line and off-line storage media must be properly stored and 
maintained, and routinely checked to ensure the integrity and availability 
of the security related data.

c) The media on which database-related files (including database files, export 
files, redo log files, control files, trace files, and dump files) have been stored 
shall be purged prior to being re-used for any non-database purpose.

This objective counters threat T.BADMEDIA and maps onto environmental 
assertion A.MANAGE.
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5 IT Security Requirements

5.1 TOE IT Security Functional Requirements

24 The following table lists the functional components included in this PP. 

5.1.1 Identification and Authentication

FIA_UID.1.1 The TSF shall allow [assignment: list of actions specified by the ST author] on 
behalf of the user to be performed before the user is identified.

FIA_UID.1.2 The TSF shall require each user to be successfully identified before allowing any 
other TSF-mediated actions on behalf of that user.

Component Name

FIA_UID.1 Timing of Identification (refined)

FIA_ATD.1 Unique User Attribute Definition

FIA_USB.1 User-Subject Binding

FDP_ACC.1 Subset Object Access Control

FDP_ACF.1 Single Security Attribute Access Control

FDP_RIP.1 Subset Residual Information Protection

FMT_MSA.1 Basic User Attribute Administration

FMT_MSA.3 Static Attribute Initialisation

FMT_MTD.1 Management of TSF data

FMT_SMR.1 Security Management Roles

FMT_REV.1 Basic Revocation

FRU_RSA.1 Maximum Quotas

FTA_MCS.1 Basic Limitation on Multiple Concurrent Sessions

FAU_GEN.1 Audit Data Generation

FAU_GEN.2 User Identity Generation

FAU_SAR.1 Audit Review

FAU_SAR.3 Selectable Audit Review

FAU_SEL.1 Selective Audit

FAU_STG.1 Permanent Audit Trail Storage

Table 1: List of Security Functional Components
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25 Note: FIA_UID.1 and FIA_UID.2 were integrated into FIA_UID.2 as the con-
cept of unique identification of users was no longer recognised in the CC. 
FIA_UID.3 has become FIA_UID.1 as this was observed to provide a more 
secure generic set of controls over actions permitted before identification 
occurred.

FIA_ATD.1.1 The TSF shall maintain privileges, roles, resource limits [assignment: additional 
security attributes as specified by ST author] belonging to individual users.

Note: It is necessary to maintain a set of privileges, roles and resource limits for 
each user in order to support the SFRs in this PP, other security attributes (for 
example authentication credentials) may be required.

Note: part of the functionality provided by FIA_ATD and FIA_ATA have been 
moved to the new FMT class. 

FIA_USB.1.1 The TSF shall associate the appropriate user security attributes with subjects 
acting on behalf of that user.

5.1.2 Security Attribute Based Access Control

FDP_ACC.1.1 The TSF shall enforce the database object access control SFP on:

a) subjects;

b) named objects;

c) all permitted operations on named objects by a subject.

FDP_ACF.1.1 The TSF shall enforce the database object access control SFP to objects based on:

a) the identity of the user associated with the database session and the 
privileges (user or object specific) which are effective for the database 
session;

b) the identity of the owner of the object and the object privileges which have 
been granted on the object.

FDP_ACF.1.2 The TSF shall enforce the following rules to determine if an operation among 
controlled subjects and objects is allowed: 

a) if the user is the owner of the object then the requested access is allowed;

b) if the database session has the necessary object privileges effective for the 
object then the requested access is allowed;

c) if the user has a privilege enabling override of the object access controls 
then the requested access is allowed;

d) otherwise access is denied.

FDP_RIP.1.1 The TSF shall ensure that any previous information content of a resource is made 
unavailable upon the allocation of a resource to [assignment: list of objects 
specified by the ST author].
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5.1.3 Security Management

FMT_MSA.1.1 The TSF shall enforce the database object access control SFP to:

a) restrict the ability to modify the values of the user attributes to only the 
authorised administrator;

b) provide authorised users with the ability to modify object privileges.

Refinement: object privileges can only be modified by the owner of the object or 
by a user who has an appropriate user privilege.

26 Note: This SFR has to cover two cases, the management of user attributes and 
the management of object attributes. Hence the changes of wording and the 
introduction of a list.

FMT_MSA.3.1 The TSF shall enforce the database object access control SFP to provide 
restrictive default values for object security attributes that are used to enforce the 
database object access control SFP.

FMT_MSA.3.2 The TSF shall allow no users to specify alternate initial values to override the 
default initial values when an object is created.

27 Note: FDP_ACI.1 has been moved to the new FMT family. 

28 Note: Object protection can be made more permissive in accordance with 
FDP_SAM.2. CCOR 823 has been raised requesting an additional component 
level within the FDP_ACI (now FMT_MSA) family specifying only the SFR 
stated above.

FMT_MTD.1.1 The TSF shall restrict:

a) full access to the audit trail to the authorised administrator;

b) the ability to read the audit records relating to objects owned by the user 
to the authorised user.

29 Note: part a) has been introduced to the SFR to cover unrestricted administra-
tive access to the audit trail.

FMT_REV.1.1 The TSF shall restrict the ability to revoke security attibutes with the users and 
objects within the TSC to authorised administrators (users and objects) and 
authorised users (for the objects they own or objects for which they have been 
granted sufficient privileges allowing them to revoke security attributes).

FMT_REV.1.2 The TSF shall enforce revocation in accordance with the following rules:

a) revocation of object privileges shall take immediate effect on all new 
attempts to establish access to that object;

b) revocation of user privileges shall take effect when the user begins the next 
database session.

30 Note: the above rules should be regarded as a minimum. A TOE which enforces 
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stronger revocation rules in certain circumstances (e.g. immediate revocation) 
is still compliant with the above SFR.

FMT_SMR.1.1 The TSF shall maintain the roles [assignment: set of roles supplied by the ST 
author]. 

FMT_SMR.1.2 The TSF shall be able to associate users with roles.

5.1.4 Resource Utilisation

FRU_RSA.1.1 The TSF shall enforce quotas limiting the maximum quantity of [assignment: 
controlled database resources specified by the ST author] that an individual user 
can use during a database session.

5.1.5 TOE Access

FTA_MCS.1.1 The TSF shall restrict the maximum number of concurrent sessions that belong 
to the same user.

FTA_MCS.1.2 The TSF shall enforce, by default, a limit of a single session per user.

31 Note: it is acceptable for the limit to be configurable, and to rely on procedural 
measures to configure the limit in accordance with FTA_MCS.1.2.

5.1.6 Security Audit

FAU_GEN.1.1 The TSF shall be able to generate an audit record of the following auditable events:

a) Start-up and shutdown of the audit functions;

b) All auditable events for the basic level of audit; and

c) [assignment: other auditable events as specified by the ST author].

FAU_GEN.1.2 The TSF shall record within each audit record at least the following information:

a) Date and time of the event, type of event, subject identity, and success or 
failure of the event; and

b) For each audit event type, based on the auditable event definitions of the 
functional components included in the PP/ST, other audit relevant 
information as identified in Table 2 below.

Component Event Additional Information

FAU_PRO.2 All requests to read, modify or destroy 
the audit trail

-

FAU_SEL.2 All modifications to the audit configura-
tion that occur while the audit collection 
functions are operating

-

FDP_ACF.1 All requests to perform an operation on 
an object covered by the SFP

-

Table 2: Required Auditable Events
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FAU_GEN.2.1 The TSF shall be able to associate any auditable event with the identity of the user 
that caused the event.

FAU_SAR.1.1 The TSF shall provide authorised users with the capability to read the audit data.

32 Note: for a database audit trail SQL may be the tool of choice, for an OS audit 
trail this would be provided by the host operating system.

FAU_SAR.1.2 The TSF shall provide the audit records in a manner suitable for the user to 
interpret the information. 

FAU_SAR.3.1 The TSF shall provide the ability to perform searches and sorting of audit data 
based on [assignment: multiple criteria with logical relations as specified by the 
ST author].

FAU_SEL.1.1 The TSF shall be able to include or exclude auditable events from the set of audited 
events based on the following attributes:

a) Event Type;

b) [assignment: list of additional attributes specified by the ST author] that 
audit selectivity is based upon.

FAU_SEL.1.2 The TSF shall provide only the authorised administrator with the ability to select 
which events are to be audited.

FAU_STG.1.1 The TSF shall store generated audit records in a permanent audit trail.

FMT_MSA.1 All attempts to modify security 
attributes

Identity of the target of the 
modification attempt

FMT_MSA.1 All requests to use the user attribute 
administration functions

Identification of the user 
attributes modified

FMT_MSA.3 Any changes or overriding of the 
default object attributes

Identification of the default 
object attributes changed 
or overridden

FIA_UID.1 All attempts to use the user identifica-
tion mechanism

User identity provided

FMT_SMR.1 Use of a security-relevant administra-
tive function

-

FTA_MCS.1 All attempts at establishment of a user 
session

-

Component Event Additional Information

Table 2: Required Auditable Events
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5.2 IT Assurance Requirements

33 The target assurance level is EAL3 as defined in Part 3 of the CC. No augmented 
assurance requirements are defined. 

5.3 Security Requirements for the IT Environment

34 The underlying operating system and/or network services (collectively the OS) 
shall support the security objectives of the TOE as follows:

• O.I&A. The OS shall identify and authenticate users prior to providing 
access to any TOE facilities (where required by the TOE, although it is highly 
likely that other OS mechanisms will require this functionality in order to be 
effective).

• O.ACCESS. The OS shall provide the access control mechanisms required to 
support A.FILES and A.NETWORK. In addition these mechanisms are 
required to support O.AUTHDATA and O.ADMIN.

• O.AUDIT & O.AUDITLOG. The OS shall provide an audit mechanism and 
associated audit management tools to support the TOE, particularly in the 
case where the OS mechanisms are used to authenticate users, or the database 
audit trail is being written to the OS audit trail rather than a database table. To 
ensure the accuracy of the timestamps in both the database and OS audit trails 
the audit trail the OS should support FPT_STM.1.

• O.RESOURCE. The OS may support this objective by providing it’s own 
resource management facilities, although the TOE mechanisms can be used 
to fully satisfy this objective.

• O.RECOVERY. The OS shall provide backup, restore and other secure 
recovery mechanisms.

35 Security objectives not explicitly referred to above are satisfied entirely by the 
TOE.

36 In addition to the above the OS shall provide mechanisms to ensure that the OS 
security functions are always invoked prior to passing control to the TOE and 
that non TOE activity within the OS does not interfere with the operation of the 
TOE. Thus the OS shall support FPT_RVM.1 and FPT_SEP.1 (at least).

37 A target assurance level of at least EAL3.

38 It is intended that the above requirements should be satisfied by an OS meeting 
the functional and assurance requirements as defined in the Controlled Access 
(C2) Protection Profile.

5.4 Minimum Strength of Function

39 The minimum strength of function for this Protection Profile is medium.
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6 PP Application notes

6.1 Transaction Concurrency and Integrity

40 Early drafts of this PP contained a generic threat against database integrity, how-
ever it became clear that the rollback function FDP_ROL in CC Part 2 was inad-
equate of itself to counter this threat. 

41 We did not wish however, to embark on a full scale implementation of all the 
additional SFRs which would be needed to counter a generic threat, addressing 
for example:

• referential integrity;

• transaction atomicity; and

• database recovery.

42 These issues have not yet featured in a security evaluation to date and it was felt 
inappropriate to introduce them at this time. Therefore the threat, objective and 
FDP_ROL SFR have been deleted from this issue.

43 We recommend that (in the absence of appropriate functionality in Part 2 of the 
CC) the ST author considers carefully whether to include appropriate IT security 
functions and SFRs written using CC Part 2 functional components ‘as a model 
for presentation’ (as per ASE_REQ.1.6C in CC Part 3).
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7 Rationale

7.1 Security Objectives Rationale

44 This section provides a demonstration of why the identified security objectives 
(section 3) are suitable to counter the identified threats and meet the stated secu-
rity policies (section 2).

45 The table below correlates the IT security objectives to each of the threats and 
security policies, showing that each threat is countered by at least one IT secu-
rity objective, and that each security policy is satisfied by at least one IT security 
objective. In Table 3, a YES indicates that the identified IT security objective is 
relevant to the identified threat or security policy.

46 T.ACCESS Unauthorised Access to the Database is directly countered by 
O.I&A which ensures the TOE can protect the global data and resources of the 
database from access by persons not authorised to use that database. O.I&A 
ensures the TOE, in conjunction with the underlying operating system, has the 
means of authenticating the claimed identity of any user. O.ACCESS.DC and 
O.ADMIN provide support by controlling access to database control data and 
administrative functionality that might otherwise enable circumvention of data-
base access controls.

47 T.DATA Unauthorised Access to Information is directly countered by 
O.ACCESS.DO, O.ACCESS.DA and O.ACCESS.RD. O.ACCESS.DO ensures 
access is controlled to information contained within specific database objects. 
O.ACCESS.DA ensures access is controlled to specified aggregations of data. 
O.ACCESS.REUSE ensures access is prevented to residual information held in 
memory or reused database objects. O.I&A provides support by providing the 
means of identifying the user attempting to access a database object. 
O.ACCESS.DC and O.ADMIN provide support by controlling access to data-
base control data and administrative functionality that might otherwise enable 
circumvention of database object access controls.

48 T.RESOURCE Excessive Consumption of Resources is countered directly by 
O.RESOURCE, which ensures the TOE has the means of limiting the consump-

O.I&A O.ACCESS O.AUDIT O.RESOURCE O.ADMIN

T.ACCESS YES YES YES

T.DATA YES YES YES

T.RESOURCE YES YES YES

T.ATTACK YES YES YES

T.ABUSE YES YES YES

P.ACCESS YES

Table 3: Correlation of Threats and Policies to Objectives
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tion of such resources, including the enforcement of limits on the number of 
concurrent sessions an individual may have. O.I&A provides support by provid-
ing the means of identifying the user attempting to use resources. 
O.ACCESS.DC and O.ADMIN provide support by controlling access to data-
base control data and administrative functionality that might otherwise enable 
circumvention of resource utilisation controls.

49 T.ATTACK Undetected Attack is countered directly by O.AUDIT, which 
ensures the TOE has the means of recording security relevant events which 
could be indicative of an attack aimed at defeating the TOE security features. 
O.I&A provides support by reliably identifying the user responsible for particu-
lar events, where the attacker is an authorised user of the database. 
O.ACCESS.DC and O.ADMIN provide support by controlling access to audit 
configuration data which only highly trusted individuals must be allowed to 
view and modify.

50 T.ABUSE Abuse of Privilege is countered directly by O.AUDIT, which ensures 
the TOE has the means of recording security relevant events which could be 
indicative of abuse of privilege by an authorised user of the database (whether 
intentional or otherwise). O.I&A provides support by reliably identifying the 
user responsible for particular events, thus ensuring that the user can be held 
accountable for actions for which he or she is responsible. O.ACCESS.DC and 
O.ADMIN provide support by controlling access to audit configuration data 
which only highly trusted individuals must be allowed to view and modify.

51 P.ACCESS is directly satisfied by O.ACCESS.DA and O.ACCESS.DO, which 
require provision of an access control policy as defined by P.ACCESS.

7.2 Security Requirements Rationale

7.2.1 Suitability of Security Requirements

52 Table 4 below correlates the IT security objectives to the SFRs which satisfy 
them (as indicated by a YES), showing that each IT security objective is satisfied 
by at least one SFR, and that each SFR satisfies at least one IT security objec-
tive.

O.I&A O.ACCESS O.AUDIT O.RESOURCE O.ADMIN

FIA_UID.1 YES

FIA_ATD.1 YES YES YES YES

FIA_USB.1 YES YES YES YES YES

FDP_ACC.1 YES

FDP_ACF.1 YES

FDP_RIP.1 YES

Table 4: Correlation of Objectives to Security Functional Requirements
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53 O.I&A is directly provided by FIA_UID.1 which provides the means of identi-
fying users of the TOE. Identification and authentication checks are performed 
by the underlying operating system, as is protection of the authentication data. 
FIA_ATD.1 provides a unique set of user attributes for each user whilst 
FMT_MSA.1 specifies controls over the modification of these attributes. 
Finally, FIA_USB.1 provides an association between these user security 
attributes with subjects acting on behalf of the user.

54 O.ACCESS is directly provided by FDP_ACC.1 which defines the access con-
trol policy and FDP_ACF.1 which specifies the access control rules. 
FDP_ACI.1 ensures objects are protected by default from unauthorised access, 
thus ensuring no ‘window of opportunity’ is presented to an attacker when a new 
object is created. FDP_SAM.1 provides the means of controlling modification 
of the object security attributes, and FMT_REV.1 enforces revocation of those 
security attributes. FDP_RIP.1 ensures prevention of access to information 
residing in reused storage objects when they are re-allocated to another subject. 
Finally, FIA_USB.1, in conjunction with FIA_ATD.1, ensures the security 
attributes of a user are bound to subjects created to act on his or her behalf.

55 O.AUDIT is directly provided by FAU_GEN.1 which generates audit records 
for all security relevant events. FAU_GEN.2, in conjunction with FIA_USB.1, 
supports the enforcement of individual accountability by ensuring the user 
responsible for each event can be identified. FAU_STG.1 provides permanent 
storage for the audit trail whilst FMT_MTD.1 provides for protection of that 
audit trail. FAU_SAR.1 and FAU_SAR.3 provide functions to review the con-

FMT_MSA.1 YES YES YES

FMT_MSA.3 YES

FMT_MTD.1 YES

FMT_SMR.1 YES

FMT_REV.1 YES

FRU_RSA.1 YES

FTA_MCS.1 YES

FAU_GEN.1 YES

FAU_GEN.2 YES

FAU_SAR.1 YES

FAU_SAR.3 YES

FAU_SEL.1 YES

FAU_STG.1 YES

O.I&A O.ACCESS O.AUDIT O.RESOURCE O.ADMIN

Table 4: Correlation of Objectives to Security Functional Requirements
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tents of the audit trail, whilst FAU_SEL.2 provides the ability to select which 
events are to be audited.

56 O.RESOURCE is provided by:

a) FRU_RSA.1, which provides the means of controlling consumption of 
resources by individual users (supported by FIA_USB.1 in conjunction with 
FIA_ATD.1); and

b) FTA_MCS.1, which provides the means of controlling the number of 
multiple concurrent sessions a user may have.

57 O.ADMIN is directly provided by FMT_SMR.1, which provides essential 
administrative functionality which is restricted to authorised administrators. 
FIA_USB.1, in conjunction with FIA_ATD.1, provides support by ensuring that 
the security attributes of users are associated with subjects acting on the user’s 
behalf. FIA_ATA.1 is also relevant, providing the administrator with the means 
of initialising user security attributes.

7.2.2 Dependency Analysis

58 The following table demonstrates that all dependencies of functional compo-
nents are satisfied (note that ‘(H)’ indicates the dependency is satisfied through 
the inclusion of a component that is hierarchical to the one required).

Component 
Reference Component Dependencies Dependency 

Reference

1 FIA_UID.1 - -

2 FIA_ATD.1 - -

3 FIA_USB.1 FIA_ATD.1 2

4 FDP_ACC.1 FDP_ACF.1 5

5 FDP_ACF.1 FDP_ACC.1
FMT_MSA.3

4
8

6 FDP_RIP.1 - -

7 FMT_MSA.1 FDP_ACC.1
FMT_SMR.1

4
11

8 FMT_MSA.3 ADV_SPM.1
FMT_MSA.1
FMT_SMR.1

note a)
7
11

9 FMT_MTD.1 FMT_SMR.1 11

10 FMT_REV.1 FMT_SMR.1 11

Table 5: Functional Component Dependency Analysis
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59 The following dependencies are not satisfied in this PP because they are not 
considered relevant to the threat:

a) ADV_SPM.1 is not an EAL3 assurance component, and therefore this 
dependency has been omitted. Note that because FMT_MSA.3 is a 
dependency of FDP_ACF.1 this would appear to rule out evaluating 
anything with access control below EAL4!  A CCOR has been raised 
(#1246), which the CCIB appear to have accepted;

b) FPT_STM.1 has not been included since it is considered a matter for the 
host operating system to provide the reliability of the time stamps used for 
the TSF. Accordingly the IT environment section has been updated to 
include this requirement.

60 It is asserted that EAL3 constitutes a set of assurance requirements for which 
component dependencies are known to be satisfied. Hence no detailed depend-
ency analysis is required for such components.

11 FMT_SMR.1 FIA_UID.1 1

12 FRU_RSA.1 - -

13 FTA_MCS.1 FIA_UID.1 1

14 FAU_GEN.1 FPT_STM.1 see note b)

15 FAU_GEN.2 FAU_GEN.1
FIA_UID.1

14
1

16 FAU_SAR.1 FAU_GEN.1 14

17 FAU_SAR.3 FAU_SAR.1 16

18 FAU_SEL.1 FAU_GEN.1 14

19 FAU_STG.1 FAU_GEN.1 14

Component 
Reference Component Dependencies Dependency 

Reference

Table 5: Functional Component Dependency Analysis
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7.2.3 Demonstration of Mutual Support

61 The dependency analysis provided in the preceding section demonstrates mutual 
support between functional components, showing that all dependencies required 
by Part 2 of the CC are satisfied. The following additional supportive dependen-
cies exist between the identified SFRs:

a) FIA_UID.1 together with FIA_ATD.1, FMT_MSA.1 and FIA_USB.1 
provide support to all SFRs which rely on the identification of individual 
users and their security attributes, namely: FDP_ACC.1, FDP_ACF.1, 
FMT_MSA.1, FMT_SMR.1, FRU_RSA.1, FTA_MCS.1, FAU_GEN.2, 
FMT_MTD.1, FAU_SAR.1 and FAU_SEL.1.

b) FDP_RIP.1 supports FDP_ACC.1 and FDP_ACF.1 by preventing the 
bypassing of those SFRs through access to reused storage objects.

c) FDP_ACI.1 provides support to FDP_ACC.1 and FDP_ACF.1 by ensuring 
objects are protected by default when newly created.

d) FMT_MSA.1 provides support to FDP_ACC.1 and FDP_ACF.1 by 
controlling the modification of object security attributes.

e) FPT_REV.1 provides support to FMT_MSA.1, FDP_ACC.1 and 
FDP_ACF.1 by enforcing revocation of object security attributes.

f) FAU_STG.1 supports FAU_GEN.1 by providing permanent storage for the 
audit trail.

g) FMT_MTD.1 supports FAU_STG.1 by protecting the integrity of the audit 
trail.

h) FAU_SEL.1 supports FAU_STG.1 by providing the means of limiting the 
events to be audited, thereby ensuring that the available space for the audit 
trail is not exhausted more frequently than necessary.

62 By definition, all assurance requirements support all SFRs since they provide 
confidence in the correct implementation and operation of the SFRs.

7.3 Strength of Functions Rationale

63 A Strength of Functions of medium is appropriate for a commercial database 
operating in the environment envisaged by this protection profile. It is likely 
however that many products may wish to offer higher Strength of Functions and 
this will be reflected in the products’ Security Target.

7.4 Security Assurance Rationale

64 A target assurance level of EAL 3 is appropriate for a product designed to be 
used with operating systems also assured to EAL 3. This is consistent with a 
product targetted at the C2 level of assurance, which typically mapped to an 
ITSEC E2 assurance level. This is the minimum level of assurance appropriate 
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for such a product. In practice it is expected that some products may seek assur-
ance to higher levels, and this will be reflected in the Security Target.

65 It should be noted that the possibility of tampering and bypass will be addressed 
as part of the assurance requirements (e.g. vulnerability analysis AVA_VLA). 
The role of supporting mechanisms provided by the host operating system will 
be addressed also in ADV_HLD.2.


