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Introduction  

Security Automation Developer Days was held on June 8 - 12, 2009 at The MITRE Corporation in 

Bedford, MA.  This event was unprecedented in the breadth of coverage across a wide variety of existing 

and emerging standards and the large number of attendees. 

Eighty-nine people registered for the event, and 60-65 individuals were present each day of the 

conference.  Over the five days, fourteen sessions were held and this document contains a 

comprehensive summary of each of those sessions. 

As you prepare to review these minutes, the authors would once again remind you that the standards 

cannot continue to advance without ongoing discussion of the issues throughout the year.  This is 

accomplished through dialogue in the email discussion lists.  A complete list of these email discussion 

lists can be found here: http://measurablesecurity.mitre.org/participation/index.html .  Please sign up 

for those lists that interest you. 

What follows is a detailed summary of the discussions from the event. 

http://measurablesecurity.mitre.org/participation/index.html
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Monday June 8th 

SCAP Lifecycle and Document Overview 

.ǊƛŜŦŜǊ WƻƘƴ .ŀƴƎƘŀǊǘ ǎǘŀǊǘŜŘ ǿƛǘƘ ŀ ǎƭƛŘŜ ǘƘŀǘ ŘŜǎŎǊƛōŜŘ bL{¢Ωǎ ǾƛŜǿ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ǎǘŀǘŜ ŀƴŘ ƭƻƴƎŜǊ 

term vision of Security Automation within the federal government.  SCAP is one piece of the broader 

picture that they are bringing forward, working with other government agencies as well as commercial 

interests.  The slide depicts four columns, each representing an ontology: SCAP Ontology, Software 

Assurance Ontology, Network Event Content Automation Protocol (NECAP) Ontology, and the 

Framework Ontology.  The Software Assurance Ontology and the Framework Ontology are largely 

conceptual at this point.  The slide reflects three categories for security standards within these 

ontologies: 1) current SCAP standards, 2) emerging standards, and 3) conceptual standards. 

The four columns feed up into ontologies, i.e. the ontologies build off of the information in the columns 

in order to encapsulate them in additional data.  Ultimately, the information that gets generated within 

the four columns gets rolled up into three areas: Situational Awareness, Remediation, and Compliance 

Reporting.  Specifically, NECAP rolls up into Situational Awareness and Remediation, while the 

Framework Ontology rolls up into Compliance Reporting.  SCAP rolls up into all three: Situational 

Awareness, Remediation, and Compliance Reporting; but the Software Assurance does not roll up into 

any of them.  The slide also reflects 1st Order and 2nd Order views of the data.  E.g. the 2nd Order view 

would be appropriate for a high level organizational view, whereas the 1st Order view would be 

appropriate for a CIO or the White House.  The basic point of the slide is that there are multiple levels of 

abstraction for rolling up these technologies. 

A point was made that relationships that exist between standards in different columns should be 

depicted on the slide, e.g. between CWE and CVE, between CCI and CCE, etc.  A question was asked 

about whether organizational structures existed so that results could be filtered back to government 

agencies, and it was agreed that this was an issue that was yet to be determined.  Another question was 

asked why the Software Assurance column was not depicted to roll up into the Compliance Reporting 

area.  Another attendee questioned whether there was a problem in that output from different tools do 

not aggregate data together, and the point was made that that is exactly the point of these standards, 

i.e. allowing tools to share data. 

Discussion ensued about various interpretations of the slide with the general points being that the slide 

is probably overloaded and puts too much information in one picture; the vision should be separated 

from the status; and there should be more detail provided about the relationships between the columns 

and it was agreed that more detail and more clarity needs to be added to the slide. 

John then moved onto the SCAP Lifecycle slide, which describes the NIST SCAP Lifecycle for a particular 

version.  The individual community standards have their own lifecycle, but this NIST Lifecycle process is 

independent from them.  Phase 1 in the slide refers to the ongoing, independent review process of the 

individual community standards and specifications, such as CVE and OVAL.  Each of these standards 
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operate independently of SCAP and may have release and review cycles that do not match with the 

SCAP lifecycle phases.  The first phase which maps specifically to SCAP is Phase 2.  Phase 2 occurs in June 

and involves NIST considering whether to add new specifications into SCAP or the Validation Program.  

¢ƘŜǎŜ ŜǾƻƭǾƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ Ƴǳǎǘ ƳŜŜǘ bL{¢Ωǎ ǎŜǘ ƻŦ ŎǊƛǘŜǊƛŀ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ  Lƴ tƘŀǎŜ оΣ ǿƘƛŎƘ ƻŎŎǳǊǎ 

in September, an updated draft of NIST SP 800-126 and DTRs gets released (see below).  The updates 

described in NIST SP 800-126 include all of the new specifications that NIST has considered for adding to 

SCAP.  

The chart below depicts the SCAP Lifecycle phases. 

 
Phase 

 
Description 

Prod 
Dev 

 
Date 

Phase 1  Individual Standards Review  Continuous 

Phase 2 Review Candidate SCAP Specifications  September, Year 0 

Phase 3 Deadline for Publication of Draft SCAP SP 800-126 and DTRs 
(IR 7511) 

X January Year 1 

Phase 4 SCAP Beta Content Available X April, Year 1 

Phase 5 Deadline for Publication of Final SCAP SP 800-126 and DTRs 
(IR 7511) 

X January Year 2 

Phase 6 SCAP Content Final X March, Year 2 

Phase 7 Laboratory Tool Validation Period Begins (DTR Effective 
Date) 

X April, Year 2 

Phase 8 Laboratory Tool Validation Period Ends (DTR Expiration Date)  April, Year 3 

Phase 9 Tool Validations Expire and Mandatory Content 
Maintenance Period Ends 

 April, Year 4 

 

In the middle of the slide is a yellow bar, which represents the 15 month SCAP Product Development 

Period (denoted in the above chart by the 3rd column), which is the time period that vendors will have to 

develop their products to meet the requirements of this SCAP revision.  This period begins at Phase 3 

when the draft NIST SP 800-126 is released and encompasses Phase 4 (3 months later, i.e. December, 

when SCAP Beta Content is made available), Phase 5 (another 9 months later, i.e. September, when NIST 

SP 800-126 is made final), Phase 6 (another 2 months later, i.e. November, when SCAP Content is made 

final), and Phase 7 (one month later, i.e. December, when Tool Validation Testing begins).  Phase 8 

covers the next 12 months when Laboratory Tool Validation Testing will be available for this version.  

Essentially, testing for each version will extend for one calendar year; when the new year begins, testing 

for the next version will begin.  Phase 9 extends for another 12 months and represents the deadline for 

when validations for that version will expire and the point at which NIST will no longer support content 

associated with that version.  

Questions were posed about the NIST Validation program and it was made clear that the program is 

directed toward SCAP products, but not the content itself ς content will be validated with a separate 

program.  Also, some products not yet a part of SCAP may be validated by the Validation Program.  It 
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was also made clear that, although individual community standards may create new versions, the 

version of these standards is fixed within SCAP as it is defined by NIST SP 800-126. 

John then started a discussion on document and data relationships.  For example, while SCAP will select 

a specific version of OVAL to be included in its program and this will be documented in NIST SP 800-126, 

OVAL has its own program to determine compatibility with the standard.  But the product validation 

requirements for SCAP will be defined in IR 7511, which is pointed to by NIST SP 800-126.  It is important 

for vendors to understand that the requirements for all of the specifications within SCAP are described 

in NIST SP 800-126, so SCAP content should be written against these requirements.  Content authors 

should also keep in mind the various data sources, or enumerations, when writing content.  These data 

sources include such things as the OVAL Repository, NVD/CVE, the CCE List, and the CPE Dictionary.  

Finally, content authors should reference existing policy, e.g. a vendor hardening guide, when writing 

SCAP content. 

John also mentioned that NIST SP 800-117 is a high-level document which describes how SCAP can and 

should be used.  An important consideration is also the National Checklist Program as described in NIST 

SP 800-70 Rev 1. 

John then described the criteria that NIST will use to determine whether to consider an emerging 

specification for inclusion into SCAP: 

 Be in final specification format. 

 Address use cases that are consistent with the SCAP vision and provide value and utility to 

the SCAP community. 

 Demonstrate a high degree of maturity. 

 Demonstrate uptake and adoption by product vendors, agencies, and organizations. 

 Demonstrate interoperability with existing SCAP component specifications. 

 Have a specification submission that is accompanied by a functioning reference 

implementation. 

 Have a specification submission that includes evidence of public vetting (mailing lists, 

workshops, etc.) 

 Be operationally used in organization(s) as a pilot or full operations. 

 Be free from proprietary claims of intellectual property.  

SP 800-126 Review 

NIST SP 800-126 is the technical specification for the SCAP protocol, which describes what the content 

looks like and the validation program for both products and content and will ultimately provide a 

feedback cycle for what is include in NIST SP 800-117. 

The purpose of NIST SP 800-126 is to describe the current version of SCAP 1.0 and to document the 

history of what SCAP is today.  The document also describes the interrelationships of the SCAP 

ŎƻƳǇƻƴŜƴǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ  ¢ƘŜ ŘƻŎǳƳŜƴǘ ŘƻŜǎƴΩǘ ǊŜǇŜŀǘ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ the component 
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specifications, but rather adds value by describing things that may be loosely defined or unknown when 

trying to integrate multiple specifications together.  The document describes what content should look 

like, so that organizations that are authoring content will have a clear picture of what they need to 

produce and so that organizations that are developing tools which consume that content will be able to 

develop their tools to produce the desired results. 

The document provides an Overview, SCAP Component Basics (which points to information on individual 

specifications and data feeds), General Requirements and Conventions (i.e. interrelationships), and Use-

Case Requirements. 

Section 3 of NIST SP 800-126 describes the basics of the SCAP components and separates these 

components into three categories: languages (XCCDF and OVAL), enumerations (CPE, CCE, and CVE), and 

metrics (CVSS).  Each of the components is described with a brief overview, links are provided to related 

resources, and some examples of content are provided.  The audience seemed generally satisfied with 

the level of detail provided in section 3.  One attendee, however, thought the examples were hard to 

follow and thought visuals would be helpful. 

An enumeration is a standardized nomenclature for defining identifiers and a collection of semantic 

definitions.  The semantic definitions are often represented in an XML data feed, but this can cross the 

ƭƛƴŜ ōŜǘǿŜŜƴ ǿƘŀǘΩǎ ŀƴ ŜȄǇǊŜǎǎƛƻƴ ƭŀƴƎǳŀƎŜ ŀƴŘ ǿƘŀǘΩǎ ŀƴ ƛŘŜƴǘƛŦƛŜǊΦ   !ƴ ƻǇƛƴƛƻƴ ǿŀǎ offered that an 

enumeration should be merely a list of identifiers, the format of that identifier, and some references to 

that element that allow it to be differentiated from other entries in the list.. 

What litmus test should be used to determine which reference is acceptable and which is not?  Can this 

litmus test be standardized? The kind of references should be to documents that discuss the core area 

that the enumeration covers at approximately the same level of abstraction as in the enumeration list.  

Enumerations should not reference other enumerations, only expression languages should reference 

enumerations. 

Does NIST SP 800-мнс ǊŜŀƭƭȅ ŎƻƴŎŜǊƴ ƛǘǎŜƭŦ ǿƛǘƘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎΚ  5ƻŜǎƴΩǘ 

NIST SP 800-126 refer to standards that already have been developed?  NIST has found that it easier to 

break things down and show the rules that exist between the specifications if they are as granular as 

ǇƻǎǎƛōƭŜΦ  .ȅ ŦƻƭƭƻǿƛƴƎ ǘƘŜǎŜ άōŜǎǘ ǇǊŀŎǘƛŎŜǎέ ƛǘ ƳŀƪŜǎ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŜŀǎƛŜǊ ǘƻ ŘŜŦƛƴŜΦ  {ƻ ǿill NIST be 

separately defining the data feeds that would be commonly used by SCAP?  Yes. 

{ƘƻǳƭŘ bL{¢ ƳŜǊŜƭȅ ǎǇŜŎƛŦȅ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴǎ ǘƘŀǘ ǘƘŜȅΩǊŜ ƳƻǾƛƴƎ ǘƻǿŀǊŘ ŀƴŘ ŜƴŎƻǳǊŀƎŜ ƻǘƘŜǊ ǘƻ Ŧƻƭƭƻǿ 

along?  Yes, that is what NIST is trying to do with the SCAP site.  Much of the content in the emerging 

specifications section defines the types of specifications or reference implementations that are needed 

for each new component. 

Section 4 of NIST SP 800-126 discusses broad requirements and conventions for SCAP with respect to 

use cases.  A convention is best practice guidance that applies to content and products without regard 

to use case.  A requirement is a rule that must be followed for all use cases. 
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Should there be requirements or conventions for the use of groups within SCAP content?  FDCC makes 

use of two types of groups: control groups used to define references to NIST SP 800-53, etc. and real 

groups which categorize various types of configuration guidance.  Therefore, within FDCC documents 

there are two types of abstractions for groups, allowing multiple levels of nesting to categorize the 

settings groups.  Other SCAP content that has been generated that take different approaches: some 

ŘƻƴΩǘ Ŏƻƴǘŀƛƴ ŎƻƴǘǊƻƭ ƎǊƻǳǇǎ ŀƴŘ ŀǊŜ ŦƭŀǘΣ ŀƴŘ ƻǘƘŜǊ ŘƻƴΩǘ ŎƻƴǘǊƻƭ ƎǊƻǳǇǎ ŀƴŘ have a hierarchy.  Should a 

rigid structure be adopted for specifying groups?  One opinion was that following the XCCDF 

specification, which is a loose interpretation of using groups, is sufficient.  Another attendee cautioned 

over the use of groups because information can be included in a group that has nothing to do with the 

rule that is referring to that group.  Using groups affects the way that scores are rolled up in an XCCDF 

document.  Another use case for XCCDF is to produce documents, and using groups is a way to separate 

the document into chapters, which is very beneficial.  Restricting authors from the use of groups would 

be an impediment for this use case.  Having style guides for various types of XCCDF documents, to act as 

guidance but not requiǊŜƳŜƴǘǎΣ ŎƻǳƭŘ ōŜ ǾŜǊȅ ƘŜƭǇŦǳƭΦ  bL{¢ ŎƭŀǊƛŦƛŜŘ ǘƘŀǘ ǘƘŜȅ ǿŜǊŜƴΩǘ ŀǎƪƛƴƎ ǿƘŜǘƘŜǊ 

requirements should be specified for groups; rather whether guidance should be provided or 

conventions recommended.  An attendee pointed out that since the use of groups can affect pass or fail, 

therefore uninformed use of groups can lead to false positives or false negatives and this could cause 

dire consequences.  There was some disagreement whether CCI could help this problem.  The CCI 

proponents suggested that by providing a data stream at the rule level, the confusion could be avoided.  

However, the counter-point was made that in previous experience a large amounts of exceptions were 

caused making the results difficult to interpret.  A suggestion was made that combining groups with 

profiles could alleviate these problems.  Groups are too powerful to just throw away. 

Next the discussion turned to the use of rule identifiers.  Should there be SCAP requirements or 

conventions for rule identifier naming?  This topic had been addressed in an earlier discussion on the 

XCCDF forum and some points made included that strict rule naming requirements could cause a 

problem in the following ways: internationalization, tailoring (if the title ends up being overly specific, 

tailoring could change that), and editing (you could end up with a rule doing what you want, but with a 

title that was misleading).  Therefore, the broad consensus was that a simpler, less descriptive title for 

rules was the way to go.  A vendor suggested that because of scope, i.e. that rules may need to be 

localized, the ID must be strictly a unique ID.  Then attributes can be added and given a title, and then 

that title can be stated in multiple languages.  For these reasons, identifiers should be unique and 

addressable, but no more requirements should be placed on them.  Another attendee added that 

identifiers must be persistent ς all identifiers must be unique and persistent.  Another added that 

perhaps, in order to ensure uniqueness, there needs to be an identifier management framework.  It was 

then pointed out that without meaningful names, content management becomes very difficult with the 

tools that are currently available.  It was then pointed out that the Benchmark Editor and the 

Recommendation Tracker, both tools developed by MITRE, allow you to have abstract IDs and still view 

content by descriptive information.  A question was posed that if there was a requirement to use a 

namespace with some sort of serial identifier, how difficult would it be for organizations that have 

already generated content.  It would be very difficult.  A compromise solution was proposed that would 

assign a default namespace for content generated up to the present, and then have a special 
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discriminator character that would flag a new way of using namespaces in the future.  A vendor 

responded that they had created their own namespace already and wondered whether everyone who 

generated content had done the same.  Another attendee suggested that organizational namespaces 

must be instituted to promote sharing of content.  It was pointed out that OVAL had adopted a 

standardized global identifier.  Another point was made that this was because it was always a 

requirement of OVAL to have a global repository, but that requirement was never assumed to be 

needed for XCCDF.  It was then explained that for CVE a high coordination cost is paid for a unified 

identifier.  But OVAL content is managed more loosely, a contribution model that is lightly moderated.  

This allows a namespace that can define the organization.  This scenario is similar to that which is 

required currently by XCCDF.  It was pointed out that XCCDF has a separate field that is intended to be a 

globally unique ID field.  This field, the <Ident> field, is optional and rarely used.  A namespace could be 

created for this field that could be used as a globally unique XCCDF identifier and this solution would be 

backwards compatible.  The concept of trust for identifiers was mentioned.  The discussion was summed 

up by suggesting that strong consideration should be given to using the OVAL ID naming strategy, but 

that some consideration should be given to using the <Ident> element as a means of marking up 

content.  A suggestion was made that any convention adopted should be added to the XCCDF 

specification, rather than just developing a convention for SCAP.  A further point was made that an 

effort should be made to formalize conventions that exist between the standards; i.e. there needs to be 

coordination between the six SCAP standards. 

The discussion then moved to the use of CPE names within XCCDF documents.  Should CPE names be 

allowed on rules, groups, and profiles?  Although this practice is completely legal according to XCCDF, 

this practice is not allowed in the current version of 800-126 so that products that had been validated 

against SCAP 1.0 would not be invalidated.  Is this geared just to SCAP 1.0?  This restriction will likely be 

required for SCAP 1.0 and then relaxed at some point in the future.  A suggestion was made that if the 

reason for using this restriction was because of validation, then it should be documented in the 

validation documentation, but keep the XCCDF specification as is.  The response was that this could 

cause a problem for the end user who might write content using this feature, when the validated 

ǇǊƻŘǳŎǘ ŘƛŘƴΩǘ ǎǳǇǇƻǊǘ ƛǘΦ  ! ǎǳƎƎŜǎǘƛƻƴ ǿŀǎ ƳŀŘŜ ǘƘŀǘΣ ǎƛƴŎŜ ǿŜΩǊŜ ǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ ǘƻ ǊŜŘŜŦƛƴŜ ·//5CΣ 

perhaps it would be more appropriate to poll the vendors to see what they implemented and then 

adjust the specification so that it matches existing implementations.  DISA stated that they do have 

plans to generate content that uses complex, multi-CPE types of documents, specifically for some 

enterprise tools that they deploy with specific benchmarks or baselines that they test to and they deploy 

to the field and they must test against those periodically.  They will be against multiple components and 

possibly different settings compared to standardized guidance.  McAfee has a concern about usability: it 

ŘƻŜǎƴΩǘ Ƴake sense to have users know the target benchmark.  In these cases, it makes it a lot easier to 

attach rules to the CPE.  The decision was made to keep it as is for now, and work quickly to relax the 

restriction in the future.  In response to a question, it was pointed out that this was an SCAP restriction, 

not an XCCDF changes and that ǘƘƛǎ ǿŀǎ ƴŜŜŘŜŘ ǘƻ ōŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǿƘŀǘΩǎ ǾŀƭƛŘŀǘŜŘ ǘƻŘŀȅΦ  ¢Ƙƛǎ 

solution is needed because of an imperfect situation that currently exists.  However, this does not 

preclǳŘŜ ŀ ŎǳǎǘƻƳŜǊ ŦǊƻƳ ǊŜǉǳŜǎǘƛƴƎ ǘƘƛǎ ŦǳƴŎǘƛƻƴŀƭƛǘȅ ƛƴ ŀ ǾŜƴŘƻǊΩǎ ǇǊƻŘǳŎǘΦ  ! ǾŜƴŘƻǊ ǎǳƎƎŜǎǘŜŘ ǘƘƛǎ ƛǎ 

a scary path to go down, i.e. to disallow something in SCAP that is allowed in the specification.   A 
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suggestion was made to differentiate between FDCC scanners and authenticated configuration 

scanners, which would allow scanners to support the more complex rules.  Eventually that will be the 

case, but not right away.  The comment was made that if vendors are doing something different with 

their content than what is documented in 800-126, they should send those comments to NIST as part of 

their review of 800-126.  When the point was made that some products might be able to do more than 

what is required by 800-126, it was pointed out that content validation will be more restrictive than 

product validation. 

The next conversion centered on whether the <identity> element be required in <TestResult) elements.  

There is some ambiguity around this issue because it is not addressed in 800-126 ς this issue was 

mentioned in a comment received in feedback on the current draft of 800-126.  The <identity> element 

was designed to identify the security principles that are used for the evaluation of the checklists.  This 

could be made optional, which is the way it is defined in XCCDF, or it can be made required.  A 

clarification was asked whether this issue referenced content or a tool, and the response was that it 

refers to the validated output content from a tool.  From the perspective of not including it, one 

ǿƻǳƭŘƴΩǘ ƘŀǾŜ ǘhe artifact of knowing what security principle was used for evaluating a specific set of 

values, and that could potentially invalidate the results that one gets.  A question was asked why it was 

optional in the current XCCDF specification, but no one seemed to know.  A suggestion was made to 

raise this issue to the XCCDF forum to consider changing the standard.  It was suggested that this must 

be reported for FDCC reporting.  This is required for use cases of FDCC reporting, but is not required for 

authentiŎŀǘŜŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǎŎŀƴƴŜǊǎ ǿƘƻ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ C5// ǊŜǉǳƛǊŜƳŜƴǘǎΦ  The decision 

was made to bring this issue to the XCCDF community and Charles Schmidt took the responsibility for 

this action item. 

The next item for discussion was what content should be required for the <target> element.  The 

<target> identifies the host that the assessment is performed on.  But there are other attributes that are 

associated with the <target>: the <target address> which there can be zero or more of and refer to the 

IP addresses; there is also a long list of <target_facts>.  Of this set of information, what should be 

required?  There are a set of requirements for ARF, which includes IP address, mac address, default 

gateway, IP address of the DNS server, but not sure if all of this information needs to be listed a the 

XCCDF level.  LtCol Joe Wolfkiel took the action to provide the complete list of ARF requirements to 

NIST.  It was mentioned that the definition of the <target> definition should be clear, direct, and 

unambiguous, so perhaps the question should be what information is needed to make the definition of 

the <target> unambiguous.  But ambiguity is measured on a continuum; so generally, more information 

makes something less ambiguous.  Another comment was that while this information is useful, it is 

questionable whether it belongs in XCCDF, and more, sufficient attributes to describe an element vary 

depending on what kind of device it is.  The consensus was that this is a non-requirement or a very small 

set of items should be required.  There was a suggestion to add a feature to obfuscate the identity of an 

object. 

As the XCCDF discussion neared conclusion, the question was asked whether there were any other spots 

in 800-126 specifically prohibits existing XCCDF functionality that is currently in the specification, but 

none were mentioned.  A question was asked, with regards to the uniqueness of rule names, is there 
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any discussion of versioning of rule names?  So as changes are made to benchmarks, is there some way 

of identifying changes?  This is an optional feature.  The suggestion was made to look at lessons learned 

from OVAL and Charles Schmidt took this action item. 

Next the discussion turned to OVAL and the first item for discussion was should compliance and 

inventory definitions be segregated to provide granularity in result reporting.  The point of this is to use 

extended definitions to reference the inventory definitions from compliance definitions so that in results 

we could turn off whether we wanted result reporting for extended definitions or not.  Essentially, this 

would allow the ability to include inventory checks in the results or not.  This would provide the 

capability to generate different levels of results for different items.  There is no standardized way to pass 

a control path between XCCDF and OVAL.  Then the proposal is to establish the convention to have 

inventory definitions to be referenced via extended definitions.  The question was asked: what is the 

alternative?  Technically, you could use a test instead of an inventory definition.  But this could be 

enforced only by a human review, therefore, this should at most be a style suggestion and not a 

requirement.  It was pointed out that 800-126 contains a section on style guidance.  Perhaps there 

should guidance to extend whenever possible.  But that is not exactly what is trying to be accomplished 

here ς we want to limit this to inventory definitions.  But a strong caution was made to limit this to only 

inventory definitions, due to experiences from OVAL. 

The next subject discussed was whether a vulnerability definition be allowed to extend a compliance 

ŘŜŦƛƴƛǘƛƻƴΦ  ²Ƙȅ ƭƛƳƛǘ ƛǘ ǿŀǎ ŀǎƪŜŘΦ  ²Ƙȅ ŀƭƭƻǿ ƛǘ ǿŀǎ ǊŜǎǇƻƴŘŜŘΦ  ¢ƘŜ Ǉƻƛƴǘ ǿŀǎ ƳŀŘŜ ǘƘŀǘ ȅƻǳ ǎƘƻǳƭŘƴΩǘ 

write out functionality just because ȅƻǳ ŎŀƴΩǘ ŀƴǘƛŎƛǇŀǘŜ ŀ ǇƻǘŜƴǘƛŀƭ ǳǎŜ ŎŀǎŜΦΦ  .ǳǘ ǿŜ ŀǊŜ ƴƻǘ ǘǊȅƛƴƎ ǘƻ 

satisfy all potential use cases, either.  Admittedly, there is a difference between SCAP Validation use of 

OVAL and OVAL validation, but we should be careful not to cut out functionality in case an important 

ǳǎŜ ŎŀǎŜ ŜƳŜǊƎŜǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ  {ƻ ƻƴƭȅ Ŏǳǘ ǎƻƳŜǘƘƛƴƎ ƻǳǘ ƴƻǿ ƛŦ ƛǘΩǎ ƘǳǊǘƛƴƎ ǳǎΦ  ¢ƘŜ ŎƻƴǎŜƴǎǳǎ ǿŀǎ 

that no restriction should be adopted in this case. 

An attendee asked how long comments on 800-126 will be accepted.  The response was that this 

comment period was allowed for the Security Automation Developer Days event.  Comments from this 

event will be collected along with some internal comments that have been made, and a new draft will 

be produced.  The document will then be released and a formal public comment period will be 

announced. 

A question was asked relating to inventory definitions, or checking for the presence of a CPE, whether 

ǘƘŀǘΩǎ ŀ ƎƻƻŘ ǘƘƛƴƎ ƻǊ ŀ ōŀŘ ǘƘƛƴƎΦ  !ǘ ǘƘŜ ·//5C ƭŜǾŜƭΣ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŀ ǊŜǘǳǊƴ ƻŦ ŀƴ h±![ ƛnventory 

definition and the result of an XCCDF rule, was there any determination?  No specific comments have 

been received by NIST.  The question was clarified: If you have an OVAL definition, whose primary 

ǊŜŦŜǊŜƴŎŜ ƛǎ ŀ /t9Σ ŀƴŘ ƛǘΩǎ ŀƴ ƛƴǾŜƴǘƻǊȅ Ŏƭŀǎǎ Řefinition, and that returns the value true it means that 

piece of software is installed on the machine.  If you have an XCCDF rule that wants to reference that 

OVAL definition, there are multiple ways to interpret that: 1) this a good application and I want to know 

ƛŦ ȅƻǳ ƘŀǾŜ ƛǘΣ ƻǊ нύ ǘƘƛǎ ƛǎ ŀ ōŀŘ ŀǇǇƭƛŎŀǘƛƻƴ ŀƴŘ L ǿŀƴǘ ǘƻ ƪƴƻǿ ƛŦ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ƛǘΣ ƻǊ оύ LΩƳ ŎǳǊƛƻǳǎ ƛŦ 

you have it.  Pass or fail in an XCCDF rule does not always correspond the same way to true or false in an 

OVAL inventory definition.  [ŜǘΩǎ ƪŜŜǇ улл-126 as it is now, but in the future we should not have a hard 
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mapping from definition result to rule result, there are situations where you want differing mappings 

depending on the situation.  Let the rule result determine what the check result should be. 

Another question referenced the fact that throughout 800-126, it referenced both OVAL 5.3 and Oval 

5.4.  NIST wanted to support content from both 5.3 and 5.4.  But since OVAL is backwards compatible, if 

ȅƻǳ ǎǳǇǇƻǊǘŜŘ h±![ рΦп ǘƘŜƴ ȅƻǳΩŘ ǎǳpport both versions.  From a validation perspective, NIST can only 

claim what it tests; the 5.3 / 5.4 issue only affects FDCC scanners; and that there are 5.3 products 

validated and 5.4 products validated.  Until this situation is remedied, 800-126 will need to refer to both 

OVAL versions.  Some of the wording needs to be clarified. 

The discussion moved to Section 5: SCAP Use-Case Requirements.  This is about assigning requirements 

that are specific to individual use cases and three are three major use cases within 800-126.  The first 

use case is configuration verification, which is using XCCDF and OVAL for configuration assessment.  This 

is a well-explored use case with all the work having been done in FDCC, etc.  The 2nd use case is 

vulnerability assessment, of which there are two different flavors: one which combines XCCDF and 

OVAL, where policy is defined in XCCDF and tests and check provided in OVAL; and the second is an 

OVAL definition which returns a result and would allow you to get real-time situational awareness.  The 

3rd use case is for inventory collection.  An attendee pointed out that currently there are no SCAP 

validated scanners which can handle stand-alone OVAL.  Also, it is not necessary to restrict the stand-

alone OVAL use case to just vulnerability assessment.  A question was asked where patch assessment 

fits.  That would be part of configuration verification.  With regard to inventory assessment, it was 

ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ h±![ Ŏŀƴ ǎǳǇǇƻǊǘ άŘƻ ȅƻǳ ƘŀǾŜ ǘƘƛǎ ǇƛŜŎŜ ƻŦ ǎƻŦǘǿŀǊŜΚέ ōǳǘ ƴƻǘ άǿƘƛŎƘ Ǉiece of 

ǎƻŦǘǿŀǊŜ Řƻ ȅƻǳ ƘŀǾŜΚέ 

A question was asked of LtCol Wolfkiel, for use cases for configuration verification that use stand-alone 

OVAL, do you see that as an OVAL-only validation?  LtCol Wolfkiel replied that he lumps them all 

together ς he wants software that does it all, XCCDF combined with OVAL as well as stand-alone OVAL.  

A question for the entire group was should anything stand-alone OVAL show up as an SCAP use case?  If 

ƛǘΩǎ ǎǘŀƴŘ-ŀƭƻƴŜ h±![ ƛǘΩǎ ƴƻǘ {/!tΣ ƛǘΩǎ h±![Φ  Currently, SCAP validated scanners handle both XCCDF 

and OVAL, but not just OVAL.  It depends whether you want to have validated stand-alone OVAL as part 

of SCAP, which could contain references to CPE and CCE.  One attendee suggested that a FDCC scanner 

might not need to support stand-alone OVAL, but an authenticated configuration scanner should be able 

to support stand-alone OVAL.  Another attendee felt that the stand-alone OVAL use case should not be 

part of SCAP because SCAP is an integration effort.  But there certainly is value to the stand-alone OVAL 

validation process because there are elements of the language that vendors may want to take 

advantage of.  There was the concern expressed of the confusion that could be caused by an SCAP 

stand-alone OVAL validation program when a separate OVAL validation program will exist outside of 

SCAP.  A suggestion was made that there is a need for the ability to cross reference stand-alone OVAL 

with OVAL content that is wrapped in XCCDF.  There was a question whether there was a use case for 

stand-alone XCCDF with manual checks and non-technical checks.  If stand-alone OVAL is allowed by 

800-мнсΣ ǘƘŜƴ ǎƘƻǳƭŘƴΩǘ ǎǘŀƴŘ-alone XCCDF be allowed too?  Someone pointed out that the 

conversation may be getting off track of their intent, which is to codify history.  Still another attendee 

questioned what is meant by a stand-alone OVAL validation.  It should not mean validating OVAL that is 
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intended to run by itself, but it should mean a validation of OVAL without considering other SCAP 

standards.  In reǎǇƻƴǎŜ ǘƻ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ǇǊƻƎǊŀƳΣ bL{¢ ǎǘŀǘŜŘ ǘƘŀǘ ƛǘΩǎ ƴƻǘ ŎǳǊǊŜƴǘƭȅ 

clear what versions of OVAL will be covered by the OVAL validation program.  Being able to process 

OVAL content only within SCAP validation, will only be 5.3 content.  Which means in the use case for 

NSA, a separate OVAL validation is what they need if they want to push content out that is later than 

5.3, because SCAP is going to define OVAL as 5.3.  A concern was expressed that if NIST was not going to 

have the SCAP have a stand-alone case, then the independent OVAL validation should be at version 5.3. 

Tuesday June 9th 

SP 800-126 Review - continued 

When the conference re-convened on Tuesday morning, the session opened up for questions on NIST SP 

800-126.  A question was asked on Section 4.7 Data Sources.  This section contains a table which 

Ŏƻƴǘŀƛƴǎ ŀ ŎƻƭǳƳƴ ŦƻǊ {ǘǊŜŀƳ [ƻŎŀǘƻǊΣ ǿƘƛŎƘ ŀǇǇŜŀǊǎ ǘƻ ōŜ ŦƛƭŜƴŀƳŜǎΣ ōǳǘ ǘƘŜȅ ŘƻƴΩǘ ƭƻƻƪ ŦŀƳƛƭƛŀǊΦ  ²ŀǎ 

this a typo or a look ahead?  These names were updated to give them a more consistent appearance, 

but some of them are in error. 

In the CPE section, Section 4.3, a notion is made of CPE names that are not in the official CPE Dictionary.  

That is not intentional.  Even though there is no specific prohibition from using non-sanctioned CPE 

names, NIST would like to encourage SCAP content creators to use official CPE names whenever 

ǇƻǎǎƛōƭŜΤ ŀƴŘ ƛŦ ŀ /t9 ƴŀƳŜǎ ŘƻŜǎƴΩǘ ȅŜǘ ŜȄƛǎǘΣ ǘƘŜȅ ǎƘƻǳƭŘ ǘǊȅ ǘƻ ŎƻƴǘǊƛōǳǘŜ ƛǘΦ  ¢Ƙƛǎ ŎƻǳƭŘ ōŜ ŀ ǇǊƻōƭŜƳ 

at times, for instance if a content generator is working on a secret network and there is no direct 

connection to a central repository to submit a name.  So the specification should not explicitly prohibit 

this user from using the name in this type of situation.  One attendee described the rules that he 

follows: the private use of SCAP-compatible was not discouraged, especially with CPEs; where an official 

CPE name existed, then you have to use that one and you could not create your own; if you create your 

own CPE name, then you are encouraged to submit it to the repository, but are not required to do so.  

¢ƻ ŎƭŀǊƛŦȅΣ ŦƻǊ ŜƴǳƳŜǊŀǘƛƻƴǎ ƛƴ ƎŜƴŜǊŀƭΣ ŀ ƴŀƳŜ ƛǎ ŜƛǘƘŜǊ ƛƴ ǘƘŜ ŜƴǳƳŜǊŀǘƛƻƴ ƻǊ ƛǘΩǎ ƴƻǘ ǇŀǊǘ ƻŦ ǘƘŜ 

ŜƴǳƳŜǊŀǘƛƻƴΦ  ¢ƘŜǊŜ ƛǎ ƴƻ ŎƻƴŎŜǇǘ ƻŦ ŀ ǇǊƛǾŀǘŜ ƴŀƳŜΦ  CƻǊ /t9Σ ƛŦ ȅƻǳΩǊŜ ǳǎƛƴƎ ƛǘ ƳƻǊŜ ŀǎ ŀƴ ŜȄǇǊŜǎǎƛƻƴ 

language, you will find yourself in unsupported areas because that is not an intended use of the 

standard.  A follow-ǳǇ ǉǳŜǎǘƛƻƴΥ ōȅ άƛƴ ǘƘŜ ŘƛŎǘƛƻƴŀǊȅέ Řƻ ȅƻǳ ŀƭǎƻ ƳŜŀƴ ŀōǎǘǊŀŎǘƛƻƴǎ ƻŦ ǘƘƛƴƎǎ ǘƘŀǘ ŀǊŜ 

in the dictionary too?  Does the abstraction of something ǘƘŀǘΩǎ ƛƴ ǘƘŜ ŘƛŎǘƛƻƴŀǊȅ Ŏƻǳƴǘ ŀǎ ǎƻƳŜǘƘƛƴƎ 

ǘƘŀǘΩǎ άƛƴ ǘƘŜ ŘƛŎǘƛƻƴŀǊȅΚέ  ¢ƘŜ ƻǊƛƎƛƴŀƭ ƛƴǘŜƴǘƛƻƴ ǿŀǎ ǘƻ ƭƛǎǘ ŀƭƭ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŎƻƳōƛƴŀǘƛƻƴǎ ƛƴ ǘƘŜ 

ŘƛŎǘƛƻƴŀǊȅΦ  .ǳǘ ǘƘŀǘΩǎ ƴƻǘ ǿƘŀǘ Ƙŀǎ ƘŀǇǇŜƴŜŘΣ ǎƻ ǘƘŜ ǉǳŜǎǘƛƻƴ ƛǎ ƛǎ ƛǘ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ȅƻǳ ŀǊŜ ǳǎƛƴƎ 

specific entries or legal components and relationships from within the dictionary?  Technically, this 

ǿƻǳƭŘ ƴƻǘ ōŜ ŀ ƭŜƎŀƭ ǳǎŜ ƻŦ /t9Φ  ! ǾŜƴŘƻǊ ƳŀŘŜ ǘƘŜ Ǉƻƛƴǘ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ŎŀǎŜǎ ƛƴ ǿƘƛŎƘ ǾŜƴŘƻǊǎΩ ǘƻƻƭǎ 

Ƴǳǎǘ ǊŜŦŜǊŜƴŎŜ ƴŀƳŜǎ ǘƘŀǘ ǿƛƭƭ ƴŜǾŜǊ ōŜ ŎƻƳƳƻƴ ƻǊ άƻŦŦƛŎƛŀƭέ ŀƴŘ ǿƛƭƭ ƴŜǾŜǊ ōŜ ƛƴ ǘƘŜ ŘƛŎǘƛƻƴŀǊȅΦ  Iƻǿ 

ŘƻŜǎ ŀ ǾŜƴŘƻǊ ƛƳǇƭŜƳŜƴǘ ǘƘŀǘΚ  ¢Ƙƛǎ ǾŜƴŘƻǊ ƳŜǊŜƭȅ ŎǊŜŀǘŜŘ ƛǘǎ ƻǿƴ ƴŀƳŜǎǇŀŎŜΣ ǘƘŀǘ Ƴŀȅ ƭƻƻƪ άƻŦŦƛŎƛŀƭέΣ 

but is not.  Another attendee cite cases with financial institutions, health care, energy who all have 

applications that have such special cases.  The best solution for CPE might be to compute the platform 
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identifier so that its consistent between implementations, but also have the flexibility to allow for a 

custom trading application that may be proprietary.  Another attendee offered that things have to be 

able to be represented that will never be common.  Some vendors have many, many custom names.  

Another attendee suggested that because there are so many custom applications, secret and classified 

environments, it will not be possible to build a CPE dictionary to serve all.  Therefore, the best solution is 

probably to build an expression language and an uncommon enumeration.  From another: We can still 

satisfy both sides as long as we take into account the user requirements.  We may not be able to 

enumerate everything, but we can make a laudable effort on enumerating the most important things 

ŀƴŘ Řƻ ƛǘ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ŜƴŀōƭŜǎ ŀǳǘƻƳŀǘƛƻƴΦ  hƴŜ ƪŜȅ ŜƭŜƳŜƴǘ ƛǎ ǘƻ ōŜ ŀōƭŜ ǘƻ ŎƻƳǇǳǘŜ ǘƘŀǘ ǿŜΩǊŜ ǘŀƭƪƛƴƎ 

about the same platform.  But at the same time, enable the use of a consistent naming structure for 

interchanging information that is not in the dictionary or will never make it into the dictionary.  Another 

attendee suggested having different namespaces: the standard CPE dictionary in most cases, but in the 

secret environment use a localized namespace.  NIST thought this suggestion had merit and stated that 

one problem with CPE is that if there is a requirement to use it only with the official CPE dictionary, then 

it precludes the use of CPE in some specific cases, such as classified environments, situations with 

ǊŜǎǘǊƛŎǘŜŘ ƴŜǘǿƻǊƪ ŎƻƴƴŜŎǘƛǾƛǘȅΣ ŀƴŘ ǿƘŜǊŜ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƘŀǾŜ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ǘƘŜȅ ŘƻƴΩǘ ǿŀƴǘ ǘƻ 

ŘƛǎŎƭƻǎŜΦ  LǘΩǎ ƛƴ ǘƘŜ ǾŜƴŘƻǊǎΩ ōŜǎǘ ƛƴǘŜǊŜǎǘǎ ƛŦ ǿŜ ŀƭƭƻǿ ŀ ǳƴƛŦorm approach to do product naming so they 

ōǳƛƭŘ ŀ ŎƻƳƳƻƴ ŦǊŀƳŜǿƻǊƪ ŀŎǊƻǎǎ ǘƘŜƛǊ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ǳǎŜ ǘƘŀǘ ǎŀƳŜ ōŀǎƛŎ ŎŀǇŀōƛƭƛǘȅΦ  ¢ƘŜǊŜΩǎ ƴƻ ǊŜŀǎƻƴ 

ƛǘ ŎŀƴΩǘ ǳǎŜ ƴŀƳŜǎ ŦǊƻƳ ǘƘŜ ƻŦŦƛŎƛŀƭ ŘƛŎǘƛƻƴŀǊȅ ŀǎ ǿŜƭƭ ŀǎ ƛƴǘŜǊƴŀƭ ƴŀƳŜǎ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ ǎŜƳŀƴǘƛŎǎ ŀƴŘ ǘƘŜ 

syntax of that usage is consistent.  NIST described that individual vendors should be generating their 

ƻǿƴ /t9 ƛŘŜƴǘƛŦƛŜǊǎ ŦƻǊ ŎǳǎǘƻƳ ŀǇǇƭƛŎŀǘƛƻƴǎΦ  ²Ƙȅ ŎŀƴΩǘ ŀ /t9 ƴŀƳŜ ōŜ ǇǊƻŘǳŎŜŘ ōȅ ŜŀŎƘ ǾŜƴŘƻǊ ŀǎ ŀ 

way to identify their own products?  NIST is trying to map b±5 ŜƴǘǊƛŜǎ ǘƻ /t9 ƴŀƳŜǎ ŀƴŘ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ 

ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ǎƻƳŜ ƳŜŎƘŀƴƛǎƳ ǘƘŀǘ ǘƘŜȅ Ŏŀƴ ƳŀǘŎƘ ǳǇ ǘƘŜ /t9 ƴŀƳŜ ǘƘŀǘ ǘƘŜȅΩǊŜ ŀǎǎƻŎƛŀǘƛƴƎ ǿƛǘƘ ǘƘŀǘ 

ǾǳƭƴŜǊŀōƛƭƛǘȅ ǿƛǘƘ ŀ /t9 ƴŀƳŜ ǘƘŀǘΩǎ ōŜƛƴƎ ŘƛǎŎƻǾŜǊŜŘ ƻƴ ǘƘŜ ƴŜǘǿƻǊƪΦ  ¢Ƙƛǎ ǇǊƻōƭŜƳ ōŜŎƻƳŜǎ Ŝŀǎƛƭȅ 

manageable if we look at it as a federated library system where you have to have namespaces. 

Battle Stories from Vendors 

The way patches were implanted in XCCDF is very painful, only one check for all patches ς all or nothing.  

A solution was offered: within the patch enumeration, you can separately list each one of the individual 

ǇŀǘŎƘŜǎΣ ȅƻǳ Ŏŀƴ ǎŎƻǊŜ ǘƘŜƳ ǎŜǇŀǊŀǘŜƭȅ ŀǎ ǿŜƭƭΦ  LǘΩǎ ǊŜŀƭƭȅ ǳǇ ǘƻ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΦ  ¢ƘŜ ǇǊƻōƭŜƳ 

described was not a limitation to the standard, but rather a convention used in FDCC.  Jon Baker asked if 

any of the attendees had started to use or look into the new Windows Update Searcher Test.  This was 

added in the Fall of 2008.  This test was added specifically to meet that patch policy use case where, 

instead of doing a patch-by-patch check, you were making sure the system was compliant with the 

ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ǇŀǘŎƘƛƴƎ ǇƻƭƛŎȅΦ  ! ǾŜƴŘƻǊ ǊŜǎǇƻƴŘŜŘ ǘƘŀǘ ǘƘƛǎ ǘŜǎǘ ƛǎ ǾŜǊȅ ǳǎŜŦǳƭ ŦƻǊ ŘŜǎƪ ǘƻǇǎ ōǳǘ ƴƻǘ 

very useful for servers. 

Certification and validation was discussed by one vendor.  We need to get to a point where it is very 

ƭƛƎƘǘǿŜƛƎƘǘ ƻǊ ƴƻǘ ŜǾŜƴ ǘƘŜǊŜΦ  hǘƘŜǊ ǎǘŀƴŘŀǊŘǎ ŘƻƴΩǘ ǊŜǉǳƛǊŜ ǎǳŎƘ ǘŜǎǘƛƴƎΦ  ¢ƘŜ ŜƴŘ Ǝƻŀƭ ǎƘƻǳƭŘ ƴƻǘ ōŜ 

ŎŜǊǘƛŦƛŎŀǘƛƻƴΣ ƛǘ ǎƘƻǳƭŘ ōŜ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΦ  L ǿŀƴǘ ǘƻ ŦŜŜƭ ƎƻƻŘ ŀōƻǳǘ ǾŀƭƛŘŀǘƛƻƴΣ ōǳǘ ǘƘŀǘΩǎ ƴƻǘ Ƙƻǿ ƛǘ ƛǎ 

today.  LŦ L Ǉŀǎǎ ǾŀƭƛŘŀǘƛƻƴΣ L ǿŀƴǘ ǎƻƳŜ ŀǎǎǳǊŀƴŎŜ ǘƘŀǘ LΩƳ ƎƻƛƴƎ ǘƻ ōŜ ƛƴǘŜǊƻǇŜǊŀōƭŜ ǿƛǘƘ ƻǘƘŜǊ ǾŜƴŘƻǊǎΩ 
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ǇǊƻŘǳŎǘǎΣ ōǳǘ ǘƘŀǘΩǎ ƴƻǘ Ƙƻǿ ƛǘ ǿƻǊƪǎ ǘƻŘŀȅΦ  !ƴƻǘƘŜǊ ǾŜƴŘƻǊ ŀŘǾƻŎŀǘŜŘ ŦƻǊ ŀƴ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅ ŜǾŜƴǘΦ  

Others chimed in with support of operability testing over validation testing.  LtCol Wolfkiel mentioned 

the recent event at the DOE Cyber Security Conference where a few vendors with validated products 

had difficulty interoperating. 

IǘψŎǳǊǊŜƴǘψǳǎŜǊ Χ ǿƛǘƘ ƳǳŎƘ ǎȅƳǇŀǘƘŜǘƛŎ ƭŀǳƎƘǘŜǊΦ  bL{¢ ǊŜǎǇƻƴŘŜŘ ǘƘŀǘ ŀ ǇǊƻposed solution under 

ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛǎ ǘƘŀǘ ŦƻǊ ŎŜǊǘŀƛƴ ǾŜƴŘƻǊ ǇǊƻŘǳŎǘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǘȅǇŜǎΣ ŦƻǊ ƛƴǎǘŀƴŎŜ ƛŦ ƛǘ ŎŀƴΩǘ ŀŎŎŜǎǎ 

ht_current_user because of the way the product is implemented, the settings will stay as part of the 

FDCC content, but the validation record will indicate that the product cannot assess those settings.  The 

vendor replied that the user needs to degrade their security so that the tools can read that key.  NIST 

ǎǘŀǘŜŘ ǘƘŀǘ ǘƘŜȅ ŎƭŀƛƳ ǿƘŀǘ ǘƘŜȅ Ŏŀƴ ǘŜǎǘ ŀƴŘ ǾŜǊƛŦȅ ŀƴŘ ǘƘŀǘΩǎ ƛǘΦ  Lǘ ǎƘƻǳƭd be recognized that there are 

real implementation challenges with the policy as OMB has defined it.  NIST allows product validations 

to go through, but if a product cannot pass 100% of the tests, they are obligated to indicate it as part of 

the validation record. 

An attendee stated that he had a problem that SCAP is Windows only.  NIST is doing its best to engender 

content for other platforms. 

The Semantic Web 

The semantic web has been a frequent topic of conversation within many of the different individual 

communities. Some of the benefits of this technology are very intriguing and might offer solutions to 

some of the problems that have recently challenged us. The goal of this session was to introduce this 

technology to our development group and to start exploring how individual initiatives might leverage it 

to their benefit. 

The discussion started with an overview of critical business problem in our industry that is driving us 

toward these emerging W3C technologies.  From the supply side, the problem is centered on tool to tool 

communication.  Looking around the show floor of RSA, we all see countless vendors each pitching their 

own products.  Yet very few of these tools can talk to one another other.  Our market is incredibly 

fragmented and therefore it can only trend toward consolidation.  But the cost of consolidation is very 

high (vendor acquisitions and mergers, time to market problems) and so it just doesn't happen. 

On the demand side, we all have a multi vendor environments and nothing is talking to each other.  

Even with shared syntax (common names for the things we are talking about) users are struggling to 

understand the relationship between what different tools are saying and how the data being present by 

a tool relates to a given user's problem.  Turns out that security is very observer centric and each user 

can have a different viewpoint, all of which may be valid.  We require a semantic way of looking at 

things. 

Looking at SCAP, and specifically SP800-117 and SP800-126, we see key phrases like "organizing and 

expressing security-related information" and "content interoperability across automated tools".  These 

all point to multi vendor solutions and therefore the need to look at things in a semantic way. 
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At the core of things is the notion of syntactic interoperability versus semantic interoperability.  

Syntactic deals with mapping of information. Unique identifiers allow different pieces of data to be 

related to each other.  We are currently very strong in this area.  But semantic thinking brings inference 

into the equation.  In short, a tool working on the semantic level might see some piece of data and then 

infer something else, even though that connection has not been explicitly defined. 

W3C Semantic Technologies 

RDF/RDFS/OWL/SPARQL are a collection of technologies that could enable the type of semantic level of 

communication that would help solve some of the problems we all face.  This part of the discussion 

introduced these technologies and attempted to show where each is appropriate. 

First, a few myths about ontologies and the semantic web were presented.  Probably the most 

important point made here was that these technologies are not a silver bullet that will solve all of SCAP 

problems.  Please see the slide deck for the complete list of myths and absurdities presented. 

Even though these semantic technologies will not solve all our problems, there is a good chance that 

they can help solve some of the harder ones that we are currently dealing with.  To understand the 

possibilities, we need to understand full W3C Semantic Technology Stack. 

At the lowest level of the stack are the identifiers that form the basis of tool to tool communication.  

These identifiers are both the URI/IDs that make up our enumerations, and the character sets (like 

UNICODE) that help us create higher level languages.  Just above these identifiers are the syntactical 

structures that get defined.  In the W3C Semantic Technology Stack, XML is used for this purpose.  This 

syntactic structure is enforced through validation mechanisms expressed in XMLS schema and the data 

held in these structures can be accessed via XML Query. 

Notice that up to this point the stack is very familiar to most SCAP users.  It is important to point out that 

the SCAP community already is heavily invested in the W3C Semantic Technology Stack.  Expanding 

ourselves to a semantic level of data interoperability will not require us to throw out what we have been 

doing, but rather to build upon what we already have. 

Built on top of this XML layer, we start to get into the technologies that enable inference.  First is the 

need to represent data in a way that can support inference.  RDF has been developed for this purpose.  

In actuality, RDF is itself XML, but it is special XML that enables data to be represented as a graph 

instead of as a classical table.  This graph becomes the foundation for the top levels of the stack. 

The discussion then turned to these top levels and introduced three core categories of technologies: 

vocabularies, ontologies, and querying.  These areas are what is referred to as the Semantic Web.  This is 

where inference starts to happen.  RDFS (RDF Schema) is used to define the vocabulary of data 

relationships that inference will be based off of.  OWL, and the different versions of OWL, take these 

relationships a step further and enable the definition of full blown ontologies.  SPARQL is a query 

language similar to SQL that enables a user to express their own point of view and retrieve results based 

on the inference power of RDF/OWL. 



 

Page | 22  
 

A fair amount of time was then spent presenting a tutorial of RDF, RDFS, and OWL.  These notes will not 

try to reproduce this tutorial.  If one is interested in learning more about these technologies then it is 

recommended that an external resource focused on introducing these technologies is leveraged.  An 

extensive list of resources is presented at the end of the briefing. 

The Implications of SCAP Content 

tǊŜǎŜƴǘŜǊ !ƴŘȅ .ƻǾŜΩǎ ōŀŎƪƎǊƻǳƴŘ ƛǎ ǿƛǘƘ ƳƛŘŘƭŜ-ware and meta-data and back in the 1990s XML was 

ǎŜŜƴ ŀǎ ǘƘŜ ǎƛƭǾŜǊ ōǳƭƭŜǘΣ ōǳǘ ƛǘ ŘƛŘƴΩǘ ǿƻǊƪ ōŜŎŀǳǎŜ ŜƴŘ-Ǉƻƛƴǘǎ ŎƻǳƭŘƴΩǘ ŀƎǊŜŜ ƻƴ ōŀǎƛŎ ŘŜŦƛƴƛǘƛƻƴǎΦ  tƻƛƴǘ 

of the briefing is to understand the issues, shortcomings, and desires as they relate to SCAP content, and 

then initiate a consensus process for prioritization.  A basic premise is that the problems currently being 

faced by SCAP are not unique to us. 

Content validation and content understanding are two topics that the briefing will initially focus on.  

Content is influenced by our context.  In 19усΣ L{h уутф ό{Da[ύ ŎƻƛƴŜŘ ǘƘŜ ǘŜǊƳ άheteroglossiaέ ǿƘƛŎƘ 

means speaking with multiple voices.  People who develop code, etc. are really expecting more of a 

άhomoglossiaέ environment.  The e-commerce people from the mid-90s experienced similar problems 

thaǘ ǿŜ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ŘŜŀƭƛƴƎ ǿƛǘƘΣ ŜΦƎΦ ǘƘŜȅ ŘƛŘƴΩǘ ƘŀǾŜ ŎƻƳƳƻƴ ǾƻŎŀōǳƭŀǊȅ ƻǊ ŀ ƳŜǘƘƻŘ ƻŦ ŘŜŦƛƴƛƴƎ ŀƴ 

ontology so they could share the meaning.  The reason that W3C is putting the impetus on RDF, is 

because the integration, the thing they tried to do with XML alone simply did not work.  If we think all 

ǿŜ ƴŜŜŘ ƛǎ ·a[Σ ǿŜ ŀǊŜ ƛƎƴƻǊƛƴƎ ǘƘŜ ǇŀǎǘΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ǿŜΩǊŜ ŘŜǎǘƛƴŜŘ ǘƻ ǊŜǇŜŀǘ ƛǘΦ 

¢ƘŜ ƳƛǎǎƛƻƴΥ мύ ǘƻ ŜȄǇƭƻǊŜ ƳŜǘƘƻŘǎ ǘƘŀǘ ǿƛƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǇǳōƭƛǎƘŜŘ ŎƻƴǘŜƴǘ ǿƛƭƭ ōŜ ǇǊƻŎŜǎǎŜŘ άŎƻǊǊŜŎǘƭȅέ 

by all SCAP validated tools; 2) to explore methods that will ensure that consumers and producers of 

content are in a trust relationship such that parties are who they say they are and that content is not 

compromised in any manner during a transaction. 

The conventional approach is to validate an XML instance document using a grammar-based language 

(e.g. DTD, Relax NG, XML Schema); and validate using a rule-ōŀǎŜŘ ƭŀƴƎǳŀƎŜ όŜΦƎΦ {ŎƘŜƳŀǘǊƻƴύΦ  ²ƘŀǘΩǎ 

the problem?  Context and re-use, which is really about meaning.  That is, we have inter and intra 

file/document relationships; style impacts understanding; derived vs. declared meaning/intention; 

normative vs. informative. 

There is no current definition for a vulnerability benchmark.  Nor is there a definition for a patch 

benchmark, nor for an inventory benchmark.  The only example we have is FDCC content. 

!ƴ ŀǘǘŜƴŘŜŜ ǇǊƻǇƻǎŜŘ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ǇǊƻōƭŜƳǎ ǘƘŀǘ ǿŜΩǾŜ ŜȄǇŜǊƛŜƴŎŜŘ Ƙŀǎ ǘƻ Řƻ ǿƛǘƘ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƴƻ 

vendor has implemented the entire specifications.  In theory, if the vendors had implemented the 

ŎƻƳǇƭŜǘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΣ ǿŜΩŘ ōŜ ƘŀǾƛƴƎ ŦŀǊ ŦŜǿŜǊ ǇǊƻōƭŜƳǎΦ  !ƴƻǘƘŜǊ ŀǘǘŜƴŘŜŜ ǎǘŀǘŜŘ ǘƘŀǘ ƛǘΩǎ ƴƻǘ ǘǊǳŜ 

that if all vendors implemented the complete specifications that 800-126 would b a blank document, 

because there are a lot of rules that needed to be defined to provide structure.  Andy Bove suggested 

that 800-126 describes the business rules of SCAP.  There are relationships between OVAL and XCCDF 

that are not specified, but they are inferred by looking at the FDCC content. 
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4ÈÅ Ȱ#ÏÎÔÅØÔȱ of Content  

The real value of SCAP is what you can do between the specifications.  This does not mean that the 

specifications have no value, but rather it is what you can do by applying OVAL and XCCDF in the context 

ƻŦ /±9 ŀƴŘ //9 ǿƛǘƘ /t9Φ  .ǳǘ ƛǘΩǎ ŀ Řƻǳble edged sword: since there was no model, developers made up 

ǘƘŜƛǊ ƻǿƴ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎΦ  Lǘ ǿŀǎƴΩǘ ǳƴǘƛƭ ǘƘŜ creation of the chart in 800-126 that memorializes how to 

ǘǳǊƴ ά¢ǊǳŜǎέ ŀƴŘ άCŀƭǎŜǎέ ƛƴǘƻ άtŀǎǎŜǎέ ŀƴŘ άCŀƛƭǎέ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ h±![ ŎƭŀǎǎŜǎ ŘƛŘ ǿŜ ƘŀǾŜ ǘƘŜ ƳƻŘŜƭ 

we needed.  Now everyone can look at that chart and derive the same interpretation.  Another problem 

ƛǎ ǘƘŀǘ ǿŜ άƳƛȄ ƳŜǘŀǇƘƻǊǎέ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ ŎƻƴǘŜƴǘΦ  {ƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇŜǊǎ ǳǎŜ 

ǎƻŦǘǿŀǊŜ ŎƻƴǘǊƻƭ ǎȅǎǘŜƳ ǘƻ ƳŀƴŀƎŜ ǘƘŜ ǎƻŦǘǿŀǊŜ ǘƘŀǘ ǘƘŜȅΩǊŜ ŘŜǾŜƭƻǇƛƴƎΦ  Why? To protect the value of 

the software.  Andy then advocated for using re-use of content programmatically, that than cloning (i.e. 

cutting and pasting code from one area to another, which does not memorialize the code path). 

²Ƙŀǘ ŘƻŜǎ άǾŀƭƛŘέ {/!t ŎƻƴǘŜƴǘ ƳŜŀƴΚ  hƴŜ ƎǳŜǎǎΥ Lǘ ŀŎŎǳǊŀǘŜƭȅ ŀǎǎŜǎǎŜǎ ǘƘŜ ŎƻƴŘƛǘƛƻƴ ȅƻǳΩǊŜ ƭƻƻƪƛƴƎ 

ŦƻǊΦ  ¢ƘŀǘΩǎ ŎƻǊǊŜŎǘƴŜǎǎΦ  ¢ƘŜre are degrees of validation. 

Is SCAP really a special case?  XBRL, HL7 ς these are formats with similarity to SCAP.  These standards 

help to transact business.  SCAP helps us to transact the business of security. 

Trans acting the Business of Security  

Á Can I create a standard simple open format to describe my message structures and data content 

rules? 

Á Can my partners validate their transactions in test BEFORE they send them? 

Á How do people know what I will send them? 

Á L ǿŀƴǘ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘΩǎ ǎƛƳǇƭŜ ŀƴŘ standards based ς leverages existing XML components 

Á Can I generate HTML documentation that is readable by business analysts? 

Lessons learned from transacting business on the Internet: 

 the ability to design transactions consistently,  

 the ability to document their usage in a clear way   

 the ability to drive software that can apply rules and test information content to ensure correct 

compliance.  

The most important factor is context because context imparts meaning.  If we want to share something 

we have to have a shared mental model about meaning. 

BPEL is an Interesting Comparison  

ά¢ƘŜ ŎǳǊǊŜƴǘ ǎŜƳŀƴǘƛŎŀƭ ǾŀƭƛŘŀǘƛƻƴ ǇŜǊŦƻǊƳǎ ŀōƻǳǘ плл ŎƘŜŎƪǎΦ ¢ƘŜǎŜ ŀǊŜ ŎƘŜŎƪǎ ǘƻ ŜƴǎǳǊŜ ǊŜŦŜǊŜƴŎŜǎ 

within the BPEL, to WSDL documents or to XSD Schemas are valid and there are checks to ensure the 

rules defined by the BPEL specification are not violatedΦέ  What SCAP needs is a specification, and then it 

needs rules to make sure the content that claims to meet that specification are not violated. 
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Andy suggested that these are the things we want: 

 The ability to have multiple structure instances selected by context 

 The ability to include structure from sub-assembly of components 

 The ability to have enhanced element semantics 

 The ability to leverage semantics at attribute level consistently with elements 

 The ability to version content model components 

!ƴ ŀǘǘŜƴŘŜŜ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǿŜ ŀŘŘ άǳƴƛǉǳŜ ŀƴŘ ǇŜǊǎƛǎǘŜƴǘέ ƛŘŜƴǘƛŦƛŜǊǎ ǘƻ ǘƘƛǎ ƭƛǎǘΦ 

In  ǘƘŜ {/!t /ƻƴǘŜƴǘ ±ŀƭƛŘŀǘƛƻƴ tǊƻƎǊŀƳ ǿŜ ŀǊŜ ǘŀƪƛƴƎ ǿƘŀǘΩǎ ǿǊƛǘǘŜƴ ƛƴ улл-126, which has normative 

and informative guidance relative to the model being described, and we are creating an SCAP Content 

Derived Test Requirements document (will define test cases), and from that will be created an 

Implementation Guide.  These processes and tools will run in the SCAP Labs and will be augmented by 

reference images, artifacts to support testing, policy settings, etc. to perform testing for form, syntax, 

semantics, and correctness.  These are the current goal of the SCAP Content Validation Program, but it is 

a work in progress. 

The Products and By-Products of the SCAP Content Validation Program are: 

1. Feed Back: 

a. Errors 

b. Warnings 

c. Recommendations 

2. Feed Forward: 

a. Augmented Metadata 

b. Cross Reference 

3. ά5ƛƎƛǘŀƭƭȅ {ƛƎƴŜŘ tŀŎƪŀƎŜέ  

The Management of Content.  

There should be a difference between the way that content is managed in development than the way it 

is managed after it has been released.  An attendee pointed out that this could be difficult when content 

is signed.  As a part of the content management process, dependencies need to be articulated, reported, 

and managed.  Also version control needs to be managed.  An example of a dependency would be that 

sometimes XCCDF documents have the same filename and this is difficult to resolve.  Another is if an 

OVAL definition gets updated, how do you know which version you get?  A vendor pointed out that our 

ǊŜŀƭƛǘȅ ƛǎ ǘƘŀǘ ƻǳǊ ŦƻǊƳŀƭƛǎƳ ƎƻŜǎ ƎŜƴŜǊŀƭ ǘƻ ƳƻǊŜ ǎǇŜŎƛŦƛŎΣ ŜΦƎΦ ƎƛǾŜƴ ŀƴ h±![ ŘŜŦƛƴƛǘƛƻƴΣ ǘƘŜǊŜΩǎ ƴƻ ǿŀȅ 

to know how many XCCDF documents reference it.  Knowing this would be helpful for content 

maintenance.  This type of ability could be considered a management tool, or a decision support tool. 

hƴŜ ŀǘǘŜƴŘŜŜ ǳǎŜ ǘƘŜ 5b{ ǎȅǎǘŜƳ ŀǎ ŀƴ ŜȄŀƳǇƭŜΥ ƛǘ ƛǎ ǾŜǊȅ ŎƻƴŎŜǊƴŜŘ ŀōƻǳǘ ǘƘŜ ŦǊŜǎƘƴŜǎǎ ƻŦ ŘŀǘŀΣ ƛǘΩǎ ŀ 

distributed ǎȅǎǘŜƳΣ ŀƴŘ ǘƘŜ ƻǊƛƎƛƴŀǘƻǊǎ ƻŦ ŀ 5b{ ŎƻƴǘŜƴǘ ŘƻƴΩǘ ǊŜŀƭƭȅ ŎŀǎŜ Ƙƻǿ Ƴŀƴȅ ǇŜƻǇƭŜ ŀǊŜ ǳǎƛƴƎ ƛǘΦ  

For SCAP, we need to levy the appropriate requirements.  Do we care about content as long as it is in 

the freshness date?  Or do we need to memorialize content and go back and retrieve earlier versions of 
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the content ς which would make it very different from DNS.  A vendor pointed out an interesting point 

about DNS.  DNS has two zones to make it effective: get_host_by_addr and then get_host the opposite 

way (using an IP address to resolve to a hostname) ς this is an excellent example of the need for bi-

directional. 

! ǾŜƴŘƻǊ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ƛŦ ȅƻǳ ƛŦ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ǾŀƭƛŘŀǘŜ ŎƻƴǘŜƴǘ ǘƘŜƴ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ƘŀǾŜ ǘƻ 

reproduce those results.  For instance, if the decision ƛǎ ŎƻƴǘŜǎǘŜŘΣ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ƘŀǾŜ ǘƻ ōŜ ŀōƭŜ ǘƻ 

ƛƴŘŜǇŜƴŘŜƴǘƭȅ ǾŜǊƛŦȅ ǘƘŜ ǊŜǎǳƭǘǎΦ  {ƻ ȅƻǳΩƭƭ ƴŜŜŘ ŀ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǎƘƻǿƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ŀǎ ŎƻƴǎƛǎǘŜƴǘƭȅ 

ǊŜǇǊƻŘǳŎƛōƭŜΦ  ¸ƻǳΩƭƭ ŀƭǎƻ ƴŜŜŘ ŀ ǊƛŎƘ ǎŜƳŀƴǘƛŎ ƳƻŘŜƭ ǘƘŀǘ ǿƛƭƭ ŀƭƭƻǿ ŦƻǊ ǘƘŜ ǊŜǇǊƻŘǳŎǘƛƻƴ ƻŦ ǊŜǎǳƭǘǎ when 

ǘƘŜ ǇǊƻŘǳŎǘǎ ŀǊŜ ƴƻ ƭƻƴƎŜǊ ǎǳǇǇƻǊǘŜŘΦ  !ƴŘȅ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ȅƻǳ ŎŀƴΩǘ ǇǊƻƎǊŀƳ ŦƻǊ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǘƘŀǘ 

ȅƻǳ ŘƻƴΩǘ ƪƴƻǿ ŜȄƛǎǘΣ ōǳǘ ǘƘŜ ƻƴǘƻƭƻƎƛŎŀƭ ŀǇǇǊƻŀŎƘ ŀƭƭƻǿǎ ȅƻǳ ǘƻ ŘŜǊƛǾŜ ǘƘŜǎŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ŀǘ ŀ ƭŀǘŜǊ 

time which is very powerful.  A vendor added that you should avoid over-engineering to prevent taking 

advantage of such things. 

Adaptation  

Andy then discussed his thoughts on the compliance use case for adaptation.  Given the assumption that 

ǘƘŜ ǳƴƛǾŜǊǎŜ ƻŦ ǊǳƭŜǎ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ŦƛȄŜŘΣ ǘƘŜƴ ǿŜ Ŏŀƴ άŘƛŀƭέ Ƙƻǿ ǘƻ ǳǎŜ ǘƘŜǎŜ ǊǳƭŜǎΥ ǿƘƛŎƘ ǊǳƭŜǎ ŀǇǇƭȅΣ ǘƻ 

what degree they apply, what policy to they relate to, and what platform is applicable.  The consensus of 

the attendees was that this was a good idea.  DISA commented that this is the general idea behind CCI.  

!ƴŘȅ ǘƘŜƴ ŎƻƳǇŀǊŜŘ at9Dт ǘƻ ¢YΩǎ {ŜƳŀƴǘƛŎ ²Ŝō ǎŜǎǎƛƻƴΦ  at9Dт ƛǎ ŀ ǿŀȅ ƻŦ ǿǊŀǇǇƛƴƎ ƳŜǘŀ-data 

around audio and visual searches.  It faces the same validation problem that SCAP does.  Andy then 

displayed a flow chart for a validation process for MPEG7 and ǎǳƎƎŜǎǘŜŘ ǘƘŀǘΣ ǘƘƛǎ ǇǊƻŎŜǎǎ ƛǎƴΩǘ 

necessarily appropriate for us, nevertheless our community could benefit by looking at how other 

communities have solved similar problems.  

What Is Validated Content?  

Andy posed the question: what is SCAP Validated Content?  Content that is tested by the labs and found 

to be consistent with the requirements established in 800-126.  The question was posed whether SCAP 

results can be referred to as SCAP Validated Content.  An attendee suggested that the SCAP Validation 

Program refers only to SCAP Content authors. But sometimes the lines are blurry between input content 

and output content.  NIST stated that one school of thought suggests that there will be two phases of 

SCAP Validation: Phase 1 is syntactic checking is relatively easy, Phase 2 is correctness checking and is 

much more difficult.  One vendor suggested that content that is output from a product should be 

validated as part of the product validation which should be a distinct process from content validation.  

NIST replied that there is a connection between content validation and content validation ς the two are 

not mutually exclusive, i.e. validated content of type X is guaranteed to run on validated product of type 

X and this validated content is guaranteed to produce correct results.  NIST has a specific use case of 

needing to have valid content in the National Checklist Program (NCP).  LtCol Wolfkiel pointed out that 

these statements do not apply to CPE. 

One attendee pointed out that in the Content Validation Program, Semantics and Correctness is more 

ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ CƻǊƳ ŀƴŘ {ȅƴǘŀȄΦ  ! ǾŜƴŘƻǊ ŀǎƪŜŘ ŦƻǊ ŀ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άŎƻǊǊŜŎǘƴŜǎǎέ ŀƴŘ !ƴŘȅ ǊŜǇƭƛŜŘ ǘƘŀǘ 
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it is still being derivedΣ ŀƴŘ ƛǘΩǎ ǾŜǊȅ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ŎƻǊǊŜŎǘƴŜǎǎ ǘŜǎǘƛƴƎ ŘƻƴŜ ƻƴ C5// ŎƻƴǘŜƴǘΦ  ¢Ƙƛǎ ƳŜŀƴǎ 

for a known image, the evaluation of the rules return an expected result either for a negative or a 

positive.  How does this process scale out to applications that are more complex than Windows 

operating systems?  Answer: Still to be determined.  Where will the motivation be for vendors to 

produce SCAP content for their products?  Answer: To be on the NCP site.  Also, for the business case 

where an organization generates SCAP content for a fee, it would be important to such a service 

provider to have that content validated.  Maybe we can strive to make public the rules that we develop 

ŦƻǊ ŦƻǊƳ ŀƴŘ ǎȅƴǘŀȄ ŀƴŘ ǎŜƳŀƴǘƛŎǎ ŀƴŘ ŎƻǊǊŜŎǘƴŜǎǎ ǎƻ ǘƘŀǘΣ ŜǾŜƴ ƛŦ ŀ ŎƻƴǘŜƴǘ ŀǳǘƘƻǊ ŘƻŜǎƴΩǘ Ǝƻ ǘƘǊƻǳƎƘ 

the formal validation process, they can still benefit from the program to generate better quality content.  

The point was made that SCAP Validation is not SCAPΣ ƛǘ ƛǎ Ƨǳǎǘ ŀ ǇŀǊǘ ƻŦ {/!tΦ  5ƻƴΩǘ ƎŜǘ ǘƻƻ ƘǳƴƎ ǳǇ ƻƴ 

validation ς you can use SCAP without using SCAP-validated tools. 

John Banghart made the point that Andy is working of a document to describe the SCAP Content 

Validation Program and they are hoping for a lot of community feedback when the first draft of the 

document is made available. 

BOF - SCAP Validation 

At the end of Tuesday's scheduled sessions, a discussion focused on SCAP Validation was led by John 

Banghart of NIST.  The goal of the discussion was to summarize where we as a community want to take 

the validation program and to explore ideas about expanding the current validation program to cover 

things outside of SCAP.  It was pointed out that the topic of validation came up in many of the previous 

discussions and this just goes to show how central this topic is to the work going on in the community. 

Starting with a review of the current SCAP Validation program, it was stated that SP800-126 has its 

validation program (known as SCAP Validation) and that the requirements for this are driven by the 

contents of SP800-126.  Individual initiatives like OVAL would have their own program with different 

sets of requirements driven by the initiative's specification.  We need to start thinking about this in 

terms of a security automation validation program.  We are no longer just validating SCAP.  We need to 

think about what validation means to things outside of SCAP. 

Being a birds of a feather session, the floor was opened up for concerns and issues regarding the current 

SCAP Validation Program.  The hope was to talk about pain points or concerns that the community is 

experiencing related to the current program or where the program is headed. 

The SCAP Validation Program was written around use cases, specifically compliance.  But we have found 

that there are a lot more use cases (other than FDCC compliance) that products can be used for.  

Products can't be validated for these other use cases and unfortunately people don't want to use the 

products until they are validated.  This is leading to stagnant growth of certain use cases.  DoD has the 

same issue.  A use outside of compliance (but within SCAP) but SCAP validated tools don't work.  They 

are being forced to stand up their own validation program to determine if tools can meet their needs. 

It is clear that there are use cases that fall outside of the current validation program.  The current 

program is focused around the compliance use case and FDCC.  SP800-126 should help outline these 
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other use cases and should help drive the expansion of the validation program.  NIST wants to continue 

to expand the program to cover additional use cases. 

One of the ways that NIST hopes to expand the current validation program (outside of SCAP) is to bring 

in additional programs that may be separate from what SCAP defines.  For example, there has been 

work to establish an OVAL Validation program that could be used to test tools function related to SCAP 

and how they can be used in some other use case.  The current validation program is looking to 

restructure to pull in these additional programs. 

It was noted that we as a community can't lose sight of the end goal which is that tools have to work 

together.  The validation program needs to have this as their ultimate mission and always aligns itself 

with this goal.  It main focus should be in providing assurance for this interoperability. 

The discussion then turned to the need for a defined interface (e.g. web services) between tools 

enabling the communication that is necessary to perform the things being called out in our multi-vendor 

use cases.  The validation program would be a great place to coordinate this shared communication.  

The question was asked if this is something that the different vendors need/want, and should this be 

part of validation?  It was noted that there are two parts to this.  There is the data plane and the control 

plane.  Most of SCAP deals with the data plan by standardizing on schema.  For the control plane, there 

are number of technologies available to help with this.  The hard part in on the data plane and this is 

where our efforts have been focused. 

Part of the challenge of the validation program is defining what interoperability means within SCAP.  The 

validation program actually removed a few capabilities because those capabilities did not offer any 

interoperability components.  For example, the way vulnerability database was defined there was no 

interoperability with other SCAP validated tools.  This capability ended up being removed from the 

validation program. 

One point that was made was that interoperability in terms of SCAP is just the exchange of XML 

documents.  It was noted that this is the data level of interoperability.  We also can't forget access to the 

Official CPE Dictionary, NVD, and other data sources that are not part of the XCCDF and OVAL XML 

streams.  The question we need to ask is what type of communication exists between these entities?  

For example, NVD stood up a web service last year to serve up vulnerability data to the CND Pilot 

program within the DoD.  This web service was designed with the possibility of being used by other 

vulnerability sources.  Any organization could stand up a web service using the same WSDL file and 

provide vulnerability data using the same data model.  It is these types of interfaces that we may want 

to standardize on. 

Standardizing on these interfaces assumes that we have decided on what information it is that we want 

to share.  Especially as we look outside of SCAP and at use cases beyond XCCDF and OVAL. 

The 80-20 rule does not work for SCAP Validation.  Unlike web browsers that are ok if they get most of 

the HTML standard correct, SCAP Validation needs to determine 100% compliance.  If a user is sharing 

data between two tools, then they need to know that the tools are in-step with each other. 
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All the content that is produced should be readable and usable by whatever product has been validated 

by whatever validation methods have been used.  Having this enables people to say "This is what you 

need to do." 

The discussion then shifted to specific questions that vendors may have about the SCAP Validation 

Program.   

Wednesday June 10  

Current OVAL Issues 

Deprecation Policy Review  

A review of the new deprecation policy started the OVAL discussions since having a solid understanding 

ƻŦ ǘƘŜ ǇƻƭƛŎȅ ǿƛƭƭ ƘŜƭǇ ƛƴ ŘƛǎŎǳǎǎƛƴƎ Ƴŀƴȅ ƻŦ ǘƘŜ ǘƻǇƛŎǎ ŀǘ ǘƘƛǎ ȅŜŀǊΩǎ ŜǾŜƴǘΦ Prior to April 2009, the 

deprecation policy used by the OVAL Language was not adequately defined, and there was no 

documentation that described how language constructs could become deprecated, what happened to a 

ŎƻƴǎǘǊǳŎǘ ƻƴŎŜ ŘŜǇǊŜŎŀǘŜŘΣ ƻǊ Ƙƻǿ ŀ ŘŜǇǊŜŎŀǘŜŘ ƭŀƴƎǳŀƎŜ ŎƻƴǎǘǊǳŎǘ ŎƻǳƭŘ ōŜ ƛŘŜƴǘƛŦƛŜŘΦ ¢ƘŜ ƴŜǿ άOVAL 

Language Deprecation Policyέ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǘƻ ŀŘŘǊŜǎǎ ǘƘŜǎŜ ƛǎǎǳŜǎ ŀƴŘ ƳƻǊŜΦ 

The creation of the deprecation policy was motivated by the needs of the OVAL Community for a 

defined process. As OVAL continues to mature, and become more widely adopted, it is important to 

ensure that the process by which the language may change is well documented and that reasonable 

conventions are in place for the community to support. 

Several key points of the new policy are outlined below: 

 All OVAL Language constructs must be deprecated before being removed. 

 The duration of deprecation will be in terms of releases. 

 Language constructs will remain deprecated for at least one release. 

 Deprecated constructs will be marked with machine readable indicators. 

 Prior to any release, candidates for deprecation will be announced and discussed 

 Prior to any release, deprecated constructs will be discussed on a case by case basis for removal. 

 There is no requirement that a deprecated construct be removed from the language after any 

number of releases. 

Following the overview of the deprecation policy, several items were discussed and clarified. These 

discussion topics are summarized below. 

Nominating Language Constructs for Deprecation and Removal  

The question of how a given language construct is nominated for deprecation, and how a deprecated 

item is later nominated for removal, was raised. Under this policy, the OVAL Moderator will work 

towards a consensus within the community before any construct is deprecated, or removed, from the 

http://oval.mitre.org/language/about/deprecation.html
http://oval.mitre.org/language/about/deprecation.html


 

Page | 29  
 

language. It was clarified that there is no requirement to remove a construct that has been deprecated. 

However, it is undesirable to have the language become completely bloated with deprecated constructs. 

A balance between the desire to support deprecated constructs for long periods of time, and the desire 

ǘƻ ŀƭƭƻǿ ǘƘŜ ƭŀƴƎǳŀƎŜ ǘƻ ŜǾƻƭǾŜ ŦǊŜŜ ŦǊƻƳ ǘƘŜ ōǳǊŘŜƴ ƻŦ ŎŀǊǊȅƛƴƎ ȅŜŀǊΩǎ ǿƻǊǘƘ ƻŦ ŘŜǇǊŜŎŀǘŜŘ ŎƻƴǎǘǊǳŎǘǎΣ 

needs to be achieved.  

Requiring Vendor Support for Deprecated Constructs  

Next, the issue of requiring support for deprecated constructs was raised.  Currently, there are 

numerous tests and other language constructs that have been deprecated. Should the vendors be 

required to support all of these deprecated constructs?  

Historically, deprecated constructs have been considered part of the OVAL Language and therefore 

considered to be required for a vendor to implement. Products still need to support deprecated 

constructs to ensure that content, which utilizes deprecated constructs, will be properly supported. 

Content authors need to be aware of deprecated constructs and avoid using them. Vendors that are 

implementing support for OVAL must also support deprecated constructs.  

With the introduction of machine readable deprecation flags, it is now much easier for users of OVAL to 

make informed decisions about deprecated constructs.  

Deprecations Occurs with New Releases  

The question of when a language construct can be deprecated was brought up. Basically, the group 

wanted to better understand when an item could be deprecated?  

A language construct may be deprecated only with a release of the OVAL Language. Constructs will not 

be deprecated without a new release of the OVAL Language.  Similarly, deprecated constructs may only 

be removed with a new release and they cannot be removed at any other time. 

Deprecation Information for Existing Deprecated Items  

Given that this deprecation policy was published in April, and that there has not been a release of the 

OVAL Language since the fall, will this new deprecation information be added to the existing deprecated 

constructs? 

The most significant change of Draft 1 of Version 5.6 was the addition of deprecation information to all 

of the existing language constructs that have been deprecated. 

Schematron Usage in OVAL 

Schematron has been used in OVAL since Version 5.0. Compliance with the Schematron rules has been 

considered optional since its introduction. Schematron is used in conjunction with XML Schema to 

express data validation constraints that XML Schema alone cannot express. Schematron leverages XPath 

expressions to define constraints and relationships within the OVAL Language. Schematron can report 

both warnings and errors during validation.  
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At this point, Schematron validation can be prohibitively slow. With large XML documents, Schematron 

validation often takes several minutes. This has been a large factor in considering the Schematron rules 

to be optional. 

Currently, Schematron is optional for all use cases. It is left up to organizations to determine how, or if, 

they will support Schematron. The OVAL Repository currently requires all submissions to comply with 

the Schematron rules because it will help ensure that the best content is available in the repository. 

This discussion is intended to serve as an opportunity to consider how OVAL should use Schematron 

moving forward.  

Requiring Schematron  

The discussion was started by considering the implications of requiring Schematron validation. It was 

acknowledged that Schematron validation may be more important when producing content than when 

consuming content.  For vendors that consume content, it is probably less important that all imported 

content is validated against the Schematron rules with the assumption that the content author has 

already done this validation, and that the tool follows the spirit of the Schematron rules. 

It was agreed that moving forward it is important for all published content to comply with the 

Schematron Rules. This will ensure that high-quality content is available as well as place the burden of 

content validation largely on the content producer rather than each and every downstream consumer of 

that content.  

Changing Schematron Rules May Break Backwards Compatibility  

Currently, Schematron rules are created and modified with each version of the OVAL Language. These 

changes are typically done to add additional restrictions to the valid structure of OVAL definition 

documents. This flexibility with Schematron rules helps to ensure that increasingly higher-quality 

content is produced. However, this maybe concerning to some vendors as it will result in documents 

that were considered valid in one minor version of the OVAL Language to become invalid in a 

subsequent minor version of the language.  

In general, it was agreed that the ability to add new data validation rules through Schematron, as the 

OVAL Language matures, is desirable. As long as the changes coincide with OVAL Language releases, the 

rules should continue to be matured over time. 

Validate the Rules or F ollow Their Spirit  

The discussion shifted to validation and whether or not tools should be required to actually evaluate the 

Schematron rules, or if the requirement should be that the tools must follow the intent of the rules. 

Given that there is a strong desire not to force implementations on the vendors, requiring all the 

vendors to specifically support Schematron may not be the right approach. 

The consensus was that it is important to follow the spirit of the Schematron rules. It does not matter if 

content producers and consumers actually utilize the Schematron rules. The Schematron rules are 

simply an expression of requirements for OVAL content. A content producer or consumer should be free 
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to use the rules through Schematron or to review them, understand them, and ensure that the rules are 

followed. 

Schematron Validation Requirements  

From a product validation standpoint, it is important that a content consumer can report errors in any 

content that is being imported. However, it is not required for tools to do this all the time, and it is not 

required that an XML Schema or Schematron rules are used. The intent of the rules must simply be 

verified. 

Conclusion  

The consensus was that for OVAL, compliant content should be considered to be any content that 

complies with the XML Schema and the requirements expressed in Schematron. With this agreement, 

the discussion was then summarized as follows: 

 Official content must be compliant with the XML Schema and Schematron rules. 

 Any output from a tool must be compliant with the XML Schema and Schematron rules. 

 Any tool must be able to detect noncompliance with the XML Schema and Schematron rules. 

Moving forward these items will be captured in the OVAL and SCAP Validation programs. The OVAL 

documentation will be updated to reflect the requirement that states compliant content must satisfy 

the XML Schema and Schematron statements. 

In order to ensure that the highest quality OVAL content is available, Schematron rules will continue to 

be allowed to become increasingly stringent with each release of the OVAL Language. 

Element Name Reconciliation  

In naming and managing OVAL Language constructs, the following guidelines have been used: 

 Make element names as intuitive as possible. 

 Reduce schema bloat when possible. 

 Utilize consistent naming patterns. 

As the OVAL Language evolves, these guidelines begin to contradict each other. For example, if a typo is 

found in an element name that makes the element slightly less intuitive, but, fixing the typo in a new 

release will add to schema bloat since the misspelled element cannot be removed. As another example, 

when creating a new test, it may be possible to utilize an existing state. In this case, reusing an existing 

state will reduce schema bloat, but it will also reduce readability. Due to these inherent contradictions, 

the naming pattern of a test aligning with object, state, and item names has broken down and element 

names have diverged.  

This discussion focused around a proposal to bring all test, object, state, and item names into alignment. 

Along with the effort to realign the element names, a convention would be established that all names 

will align. This convention could be automated to ensure that element names do not diverge again. 
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Impact of the Proposal  

If accepted, this proposal would introduce new tests, objects, states, and items where ever there was a 

misalignment of elements names. In the process of renaming elements, any incorrectly-named elements 

would be deprecated. This change would not invalidate any existing content, but it would add schema 

bloat. 

Benefit of the Proposal  

If accepted, the proposal would ensure that a constant naming pattern is followed for all future changes. 

Establishing a constant naming pattern will simplify some implementations since the relationship 

between an item in the system characteristics schema will always align in name prefix with the 

corresponding test, object, and state in the OVAL definitions schema. The proposal would also begin the 

process of removing all misnamed elements by deprecating them according to the deprecation policy. 

Proposal Discussion  

When considering a change to OVAL, the development burden for making a change should be minimized 

when possible. People, when given proper documentation, can learn to overcome changes and 

inconsistencies. There has been concern about the large size of XML documents and thought should be 

given to making changes to the OVAL Language to reduce instance document bloat.  

As the discussion progressed, two different conventions were considered. The first was the proposed 

convention of ensuring that all element names align regardless of potential schema bloat. The second 

convention was to lean in favor of reducing schema bloat and reusing elements whenever possible. This 

second convention would suggest that element names do not need to be maintained to always align, 

but, when originally created, the names should align. Then, after being created, the names should be 

allowed to diverge if the result of the divergence will be to reduce schema bloat. 

During the course of the discussion, it was pointed out that there is no documented or machine-

readable mapping between tests, objects, states, and the corresponding item in the system 

characteristics schema. It was agreed that this is something that should be documented, and clarified, 

with the next release to ensure that there is no ambiguity in this relationship. Currently, the mapping is 

assumed to be based on an element name prefix. Encoding the mapping in element name prefixes may 

lead to trouble down the road. 

Concerns about the way in which OVAL Language schemas use namespaces to differentiate versions 

were raised. It was suggested that some of the challenges of managing the language over time might be 

easier to address if the schema namespace included both the major and minor version of the language.  

Conclusion  

It was concluded that leaving typos in the language is not a good idea and that any of the naming 

inconsistencies that are due to typos should be addressed.  

Keeping the mapping between items, tests, objects, and states as implicitly defined, is not desirable. This 

is something that should be corrected, and an explicit mapping should be created. 
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At this time, aligning the names of tests, objects, states, and items is not worth the implementation 

effort. In the future, perhaps with a major revision, element names should be brought into alignment. 

As long as an explicit mapping between tests, objects, states, and items is provided, an effort should be 

made to reduce schema bloat and reuse existing elements when possible in the future. 

Choice Structure on Objects  

At OVAL Developer Days 2008, the notion of introducing a choice structure into objects in the OVAL 

Language was discussed and agreed to.  Since then, a proposal has been made for how to actually 

implement this choice structure. What remains to be discussed is whether or not this new structure can 

be added into OVAL Version 5.6, or if this structure introduces too large of a change for a minor revision. 

Issue and Proposal Review  

As background for discussion, a review of the issue and the standing implementation proposal was held. 

That proposal can be found here: http://oval.mitre.org/community/archives.html#nabble-td1485589. 

In the course of reviewing the issue, the following example was used: 

<file_object  id ="oval:sample:obj:1"  version ="1"  xmlns =ñé" > 

    <path> c: \ windows </path>  

    <filename> foo.exe </filename>  

</file_object>  

Here the current file_object is presented. Currently, a file can only be identified by a combination of the 

path and filename element as seen above.  It is not possible to have a single string representing a 

complete file path today. This becomes an issue when the complete file path is not available in any 

other form. On Windows systems, the registry frequently holds complete paths to files that need to be 

examined. It is also common to store complete paths to binaries in configuration files on other platforms 

as well. In OVAL, these other sources of information are often queried to determine the location of a file 

that is then examined with a file test or file permission test. In the current version of OVAL, there is no 

way to support these subsequent tests because files can only be identified by a separate path and 

filename.  

The proposed solution to this issue would allow the following two methods for representing a 

file_object in OVAL: 

<file_object  id ="oval:sample:obj:1"  version ="1"  xmlns =ñé" > 

    <path> c: \ windows </path>  

    <filename> foo.exe </filename>  

</file_object>  

OR 

<file_object  id ="oval:sample:obj:2"  version ="1"  xmlns =άΧ" > 

    <filepath> c: \ windows \ foo.exe </filepath>  

</file_object>   

Basically, a file_object could be expressed as it is today with the path and separate filename, or with a 

combined filepath element.  

The XML Schema for a file_object currently looks like this: 

http://oval.mitre.org/community/archives.html#nabble-td1485589
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<xsd:sequence>  

    <xsd:element name="behaviors" type="win - def :FileBehaviors" minOccurs="0"/>  

    <xsd:element  name="path"  type ="oval - def:EntityObjectStringType ñ/>  

    <xsd:element  name="filename"  type ="oval - def:EntityObjectStringType"  nillable ="true" />  

</xsd:sequence>  

The proposed XML Schema would look like this: 

<xsd:sequence>  

    <xsd:element name="behaviors" type="win - def:FileBehaviors" minOccurs="0"/>  

    <xsd:choice>  

        <xsd:sequence>  

            <xsd:element  name="path"  type ="oval - def:EntityObjectStringType" />  

            <xsd:element  name="filename"  type ="oval - def:EntityObjectStringType"  nillable ="true" />  

        </xsd:sequence>  

        <xsd:sequence>  

            <xsd:element  name="filepath"  type ="oval - def:EntityObjectStringType" />  

       </xsd:sequence>  

    </xsd:choice>  

</xsd:sequence>  

The important change to notice is that an xsd:choice has been introduced. The xsd:choice would allow 

for two different sequences of elements. Introducing this xsd:choice structure would be a distinct 

change from the very consistent pattern in OVAL of only having one possible sequence of child elements 

for any given object or state.  

It is also important to note that the example above is based on a file_object and that there are several 

other places in OVAL that could benefit from this same xsd:choice structure. If it is agreed that this 

choice structure on objects should be introduced, a similar pattern will be implemented to support 

choice structures on the other objects too. 

As previously stated, the notion of introducing a choice structure was agreed to at OVAL Developer Days 

2008. This is now being considered for inclusion in Version 5.6 because it does not break backwards 

compatibility, and addresses a known deficiency that is preventing certain types of tests from being 

developed.  

Proposal Discussion  

Looking at how tests have evolved in OVAL to date, the lack of support for a choice structure has been 

worked around by simply creating new tests. This can be seen in the user_test and the user_sid_test. 

Ideally, a choice structure could have been used there to allow the original user_test to support 

identifying a user by username or by SID. This workaround caused the OVAL Community to learn these 

two different methods for looking up a user. It would have been cleaner, and resulted in less schema 

bloat, if a choice structure had been introduced instead of a new test. 

In surveying the vendors in attendance, it was agreed that this addition would not be a significant 

burden to support. In fact, the benefits of adding this choice structure far outweigh the implementation 

cost of supporting the structure. 

Conclusion  

A proposal will be created and distributed to the oval-developer-list for adding the proposed choice 

structure into the current file_object. A list of other objects that would also benefit from this structure 
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will be included in the proposal, and assuming agreement over the oval-developer-list, those changes 

can also be made in Version 5.6. 

Supporting N -Tuples in OVAL 

The OVAL Language currently supports several data repositories that may return query results as n-

tuples. However, it does not currently provide a mechanism for representing these n-tuples, or for 

checking the state of a result set that contains n-tuples. OVAL has solid support for result sets with 

single value results and arrays of single values, but leaves something to be desired when working with 

WMI, SQL, and XML where n-tuples common. 

This discussion focused on reviewing the issue and considering three different proposals for addressing 

the issue. While the examples and the discussion was in the context of WMI, the understanding was that 

the issue is common to several data stores that the OVAL Language currently supports and that a 

common solution based on the proposals will be developed. Given the increasing demand for adding 

this capability to OVAL Language, the group considered whether or not this feature could be added to 

the OVAL Language in Version 5.6. 

Background  

The two examples below highlight the current OVAL capability, and the desired capability. The first 

example is a WQL used to query WMI tƘŀǘ ǎŜƭŜŎǘǎ ǘƘŜ ΨScreenSaverTimeOutΩ ŦƛŜƭŘ ŦǊƻƳ ŜŀŎƘ 

Ψ²ƛƴонψ5ŜǎƪǘƻǇΩ Ŏƭŀǎǎ ƛƴ ²aLΦ 

SELECT ScreenSaverTimeOut  FROM Win32_Desktop;  

¢ƘŜ ǎŜŎƻƴŘ ŜȄŀƳǇƭŜ ǎŜƭŜŎǘǎ ǘƘŜ ΨbŀƳŜΩ ŀƴŘ Ψ{ŎǊŜŜƴ{ŀǾŜǊ¢ƛƳŜhǳǘΩ ŦƛŜƭŘǎ ŦǊƻƳ ŜŀŎƘ Ψ²ƛƴонψ5ŜǎƪǘƻǇΩ 

class in WMI. This example will select 0 ς n pairs of results where it is important to maintain the 

ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ΨbŀƳŜΩ ŀƴŘ Ψ{ŎǊŜŜƴ{ŀǾŜǊ¢ƛƳŜhǳǘΩ ŦƛŜƭŘǎΦ 

SELECT Name, ScreenSaverTimeOut  FROM Win32_Desktop;  

Using the second example, ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ƪƴƻǿ ǿƘŀǘ ŀ ǎǇŜŎƛŦƛŎ ǳǎŜǊΩǎ Ψ{ŎǊŜŜƴ{ŀǾŜǊ¢ƛƳŜhǳǘΩ ƛǎ ǎŜǘ ǘƻΦ 

With the first example, ƛǘ ƛǎ ƻƴƭȅ ǇƻǎǎƛōƭŜ ǘƻ ŜȄŀƳƛƴŜ ŀƭƭ ǘƘŜ Ψ{ŎǊŜŜƴ{ŀǾŜǊ¢ƛƳŜhǳǘΩǾŀƭǳŜǎ ƻƴ ǘƘŜ ǎȅǎǘŜƳΣ 

ŀƴŘ ƴƻǘ ƛƴŘƛǾƛŘǳŀƭ ǳǎŜǊΩǎ ǾŀƭǳŜǎΦ 

It is also important to note that this capability has not been supported in the OVAL Language because 

there has never been a solution that did not introduce an entirely new structure for developers to 

implement and content authors to learn. The group was reminded that a primary goal in the 

development of Version 5.0 of the OVAL Language was consistency in order to ensure that once a single 

test in OVAL was understood all other tests would be easily understood.  This was also done to reduce 

the implementation burden for developers.  

Current WMI State  

As background, the current win-def:wmi_state and win-sc:wmi_item  were reviewed before any 

proposals were presented. Below is an example of a win-def:wmi_state that highlights the result 

element as it is in Version 5.5. 
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<wmi_state id="oval:sample:ste:1" version="1" xmlns= ñé">  

    <result  datatype ="string" operation ="equals" >user2 </result>  

</wmi_state>  

Below is an example of the win-sc:wmi_item as it is in Version 5.5. 

<wmi_item id="1" xmlns= ñé">  

    <namespace> root \ CIMV2</namespace>  

    <wql> SELECT Name FROM Win32_Desktop </wql>  

    <result> user2 </result>  

    <result> user1 </result>  

</wmi_item>  

Proposal One ɀ ȬÒÅÃÏÒÄȭ $ÁÔÁÔÙÐÅ 

¢ƘŜ ŦƛǊǎǘ ǇǊƻǇƻǎŀƭ ŎƻƴǎƛŘŜǊŜŘ ƛƴǘǊƻŘǳŎŜǎ ŀ ƴŜǿ ΨǊŜŎƻǊŘΩ ŘŀǘŀǘȅǇŜ ǘƘŀǘ ǿƻǳƭŘ ŀƭƭƻǿ ŀƴ Ŝƴǘƛǘȅ ǘƻ ƘŀǾŜ 

ŎƘƛƭŘ ΨŦƛŜƭŘΩ ŜƭŜƳŜƴǘǎΦ ¢ƘŜ ǇǊƻǇƻǎŜŘ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ win-def:wmi_state  are shown below: 

SELECT Name, ScreenSaverTimeOut  FROM Win32_Desktop;  

 

<wmi_state id="oval:sample:ste:2" operator="AND" version="1" xmlns= ñéñ> 

  <result  datatype ="record" operation ="equals" entity_check ="all" > 

    <field  name= "Name"  datatype ="string"  operation ="equals" >user </field>  

    <field  name= "ScreenSaverTimeOut"  datatype ="int"   

           operation ="less than" >600</field>  

  </result>  

</wmi_state>  

 

¦ƴŘŜǊ ǘƘƛǎ ǇǊƻǇƻǎŀƭΣ ǘƘŜ ŎǳǊǊŜƴǘ ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘ ǿƻǳƭŘ ǊŜƳŀƛƴ ǳƴŎƘŀƴƎŜŘ ŀƴŘ ŀ ƴŜǿ ΨǊŜŎƻǊŘΩ ŘŀǘŀǘȅǇŜ 

ǿƻǳƭŘ ōŜ ƛƴǘǊƻŘǳŎŜŘΦ ¢Ƙƛǎ ŘŀǘŀǘȅǇŜ ǿƻǳƭŘ ŀƭƭƻǿ ƳƛȄŜŘ ŎƻƴǘŜƴǘ ŀƴŘ ŘŜŦƛƴŜ ŀ ΨŦƛŜƭŘΩ ŜƭŜƳŜƴǘΦ 9ŀŎƘ ΨŦƛŜƭŘΩ 

ŜƭŜƳŜƴǘ ǿƻǳƭŘ ƘŀǾŜ ŀ ǳƴƛǉǳŜ ΨƴŀƳŜΩ ŀǘǘǊƛōǳǘŜ ǘƘŀǘ ǿƻǳƭŘ ŘƛǎǘƛƴƎǳƛǎƘ ƻƴŜ ΨŦƛŜƭŘΩ ŦǊƻƳ ŀƴƻǘƘŜǊΦ CƛŜƭŘ 

elements would have their own datatype and operation to allow for different datatypes and operations 

ǘƻ ōŜ ǎǇŜŎƛŦƛŜŘ ŦƻǊ ŜŀŎƘ ΨŦƛŜƭŘΩ ŀǎ ǎŜŜƴ ƛƴ ǘƘŜ ŜȄŀƳǇƭŜ ŀōƻǾŜΦ CƛŜƭŘ ŜƭŜƳŜƴǘǎ ǿƻǳƭŘ ŀƭǎƻ ǎǳǇǇƻǊǘ 

ΨǾŀǊψǊŜŦΩΣ ΨǾŀǊψŎƘŜŎƪΩΣ ŀƴŘ ΨŜƴǘƛǘȅψŎƘŜŎƪΩ ŀǘǘǊƛōǳǘŜǎ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅ ǘƘŀǘ ƻǘƘŜǊ ǎǘŀƴŘŀǊd entities in the 

OVAL Language support these attributes. 

When considering this proposal there are a few issues that should be weighed: 

1. This proposal will keep the result entity closely aligned with other entities. 

2. However, close alignment will leave severŀƭ ǳƴƴŜŜŘŜŘ ŀƴŘ ǳƴǳǎŜŘ ŀǘǘǊƛōǳǘŜǎ ƻƴ ǘƘŜ ΨǊŜǎǳƭǘΩ 

ŜƭŜƳŜƴǘΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘ ǿƻǳƭŘ ŀƭƭƻǿ ŦƻǊ ŀ ΨǾŀǊψǊŜŦΩ ŀǘǘǊƛōǳǘŜ ǿƘƛŎƘ ǿƻǳƭŘ ƴƻǘ 

really have any meaning. 

3. ¢ƘŜ ΨŘŀǘŀǘȅǇŜΩ ŀǘǘǊƛōǳǘŜΣ ǊŀǘƘŜǊ ǘƘŀƴ ŀƴ ŜƭŜƳŜƴǘ ƴŀƳŜΣ ƛǎ ōŜƛƴƎ ǳǎŜŘ ǘƻ ƛƴŘƛŎŀǘŜ that the 

element will have child elements. This is different than most of the other constructs in the OVAL 

Language and is not considered good XML Schema practice. 

4. !ŘŘƛƴƎ ƛƴ ǘƘŜ ΨǊŜŎƻǊŘΩ ŘŀǘŀǘȅǇŜ ǿƛƭƭ ŎƘŀƴƎŜ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ǊŜǎǳƭǘ ŜƭŜƳŜƴǘ ǎǳŎƘ ǘƘŀǘ ƛǘ Řƻes 

not align with any of the other entities in the OVAL Language. 

Proposal Two ɀ ȬÒÅÓÕÌÔÓÅÔȭ %ÎÔÉÔÙ 

¢ƘŜ ǎŜŎƻƴŘ ǇǊƻǇƻǎŀƭ ŎƻƴǎƛŘŜǊŜŘ ƛƴǘǊƻŘǳŎŜǎ ŀ ƴŜǿ ΨǊŜǎǳƭǘǎŜǘΩ ŜƭŜƳŜƴǘ ǘƘŀǘ ǿƻǳƭŘ ŀƭƭƻǿ ŀƴ Ŝƴǘƛǘȅ ǘƻ ƘŀǾŜ 

ŎƘƛƭŘ ΨŦƛŜƭŘΩ ŜƭŜƳŜƴǘǎΦ ¢ƘŜ ǇǊƻǇƻǎŜŘ ŎƘŀƴƎŜǎ ǘƻ ǘƘŜ win-def:wmi_state  are shown below: 
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SELECT Name, ScreenSaverTimeOut  FROM Win32_Desktop;  

 

<wmi_state id="oval:sample:ste:2" operator="AND" version="1" xmlns= ñéñ> 

  <result datatype="string" operation= ñequals" >user2</result>  

  <resultset  entity_check ="all" > 

    <field  name= "Name"  datatype ="string"  operation ="equals" >user2 </field>  

    <field  name= "ScreenSaverTimeOut"  datatype ="int"   

           operation ="less than" >600</field>  

  </resultset>  

</wmi_state>  

 

Under this proposal, the current result element would ǊŜƳŀƛƴ ǳƴŎƘŀƴƎŜŘ ŀƴŘ ŀ ƴŜǿ ΨǊŜǎǳƭǘǎŜǘΩ ŜƭŜƳŜƴǘ 

ǿƻǳƭŘ ōŜ ƛƴǘǊƻŘǳŎŜŘΦ ¢Ƙƛǎ ŜƭŜƳŜƴǘ ŘŜŦƛƴŜǎ ŀ ŎƘƛƭŘ ΨŦƛŜƭŘΩ ŜƭŜƳŜƴǘ ŀƴŘ ǎǳǇǇƻǊǘǎ ǘƘŜ ΨŜƴǘƛǘȅψŎƘŜŎƪΩ 

ŀǘǘǊƛōǳǘŜΦ ¢ƘŜ ΨŜƴǘƛǘȅψŎƘŜŎƪΩ ŀǘǘǊƛōǳǘŜ ǿƻǳƭŘ ŀƭƭƻǿ ŦƻǊ ŀǎǎŜǊǘƛƻƴǎ ǘƻ ōŜ ƳŀŘŜ ŀōƻǳǘ ƳǳƭǘƛǇƭŜ ΨǊŜǎǳƭǘǎŜǘΩ 

elemeƴǘǎΦ {ƛƳƛƭŀǊ ǘƻ ǘƘŜ ŦƛǊǎǘ ǇǊƻǇƻǎŀƭΣ ŜŀŎƘ ΨŦƛŜƭŘΩ ŜƭŜƳŜƴǘ ǿƻǳƭŘ ƘŀǾŜ ŀ ǳƴƛǉǳŜ ΨƴŀƳŜΩ ŀǘǘǊƛōǳǘŜ ǘƘŀǘ 

ǿƻǳƭŘ ŘƛǎǘƛƴƎǳƛǎƘ ƻƴŜ ΨŦƛŜƭŘΩ ŦǊƻƳ ŀƴƻǘƘŜǊΦ CƛŜƭŘ ŜƭŜƳŜƴǘǎ ǿƻǳƭŘ ƘŀǾŜ ǘƘŜƛǊ ƻǿƴ ŘŀǘŀǘȅǇŜ ŀƴŘ ƻǇŜǊŀǘƛƻƴ 

to allow for different datatypes and operations to be ǎǇŜŎƛŦƛŜŘ ŦƻǊ ŜŀŎƘ ΨŦƛŜƭŘΩ ŀǎ ǎŜŜƴ ƛƴ ǘƘŜ ŜȄŀƳǇƭŜ 

ŀōƻǾŜΦ CƛŜƭŘ ŜƭŜƳŜƴǘǎ ǿƻǳƭŘ ŀƭǎƻ ǎǳǇǇƻǊǘ ΨǾŀǊψǊŜŦΩΣ ΨǾŀǊψŎƘŜŎƪΩΣ ŀƴŘ ΨŜƴǘƛǘȅψŎƘŜŎƪΩ ŀǘǘǊƛōǳǘŜǎ ƛƴ ǘƘŜ 

same way that other standard entities in the OVAL Language support these attributes. 

When considering this proposal there are a few issues that should be weighed: 

1. ¢ƘŜ ΨǊŜǎǳƭǘǎŜǘΩ Ŝƴǘƛǘȅ ƛǎ ǳƴƭƛƪŜ ŀƴȅ ƻǘƘŜǊ Ŝƴǘƛǘȅ ƛƴ ǘƘŜ h±![ [ŀƴƎǳŀƎŜ ŀƴŘ ŘƛǾŜǊƎŜǎ ŦǊƻƳ ǇǊŜǾƛƻǳǎ 

efforts to ensure that all entities are similar in nature. 

2. The proposal would result in the creation of an oval-def: ResultSetType that would be reused in 

other logical locations in the OVAL Language. 

3. This new element would have only the needed attributes which would simplify it, but also make 

it even more different than other elements in the OVAL Language. 

Proposal Three ɀ Sequential Result Entities  

¢ƘŜ ǘƘƛǊŘ ǇǊƻǇƻǎŀƭ ŎƻƴǎƛŘŜǊŜŘ ƛƴǘǊƻŘǳŎŜǎ ǎŜǾŜǊŀƭ ƴŜǿ ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘǎ ǿƘŜǊŜ ŜŀŎƘ ƴŜǿ ŜƭŜƳŜƴǘ ƛǎ 

sequentially named. The proposed changes to the win-def:wmi_state  are shown below: 

SELECT Name, ScreenSaverTi meOut FROM Win32_Desktop;  

 

<wmi_state id="oval:sample:ste:2" operator="AND" version="1" xmlns= ñéñ> 

  <result datatype="string" operation= ñequals" >user2</result>  

  <result_1  datatype ="string" operation ="equals" >user2 </result>  

  <result_2  datatype ="int" operation ="equals" >333 </result>  

</wmi_state>  

 

¦ƴŘŜǊ ǘƘƛǎ ǇǊƻǇƻǎŀƭΣ ǘƘŜ ŎǳǊǊŜƴǘ ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘ ǿƻǳƭŘ ǊŜƳŀƛƴ ǳƴŎƘŀƴƎŜŘ ŀƴŘ ǎŜǾŜǊŀƭ ƴŜǿ ΨǊŜǎǳƭǘΩ 

ŜƭŜƳŜƴǘǎ ǿƻǳƭŘ ōŜ ƛƴǘǊƻŘǳŎŜŘΦ 9ŀŎƘ ƻŦ ǘƘŜǎŜ ƴŜǿ ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘǎ ǿƻǳƭŘ ōŜ Ƨǳǎǘ ƭƛƪŜ ǘƘŜ ŜȄƛǎǘƛƴƎ 

element except that they would allow for tuples with a few more elements to be represented.  

When considering this proposal, there are a few issues that should be weighed: 

1. This solution will support tuples that are limited in size by the number of sequentially named 

ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘǎΦ ¢Ƙƛǎ ǿƛƭƭ ŀŘŘǊŜǎǎ ǎƻƳŜ ŎŀǎŜǎΣ ōǳǘ ǘƘŜǊŜ ǿƛƭƭ ŀƭǿŀȅǎ ōŜ ŀ ǊŜǉǳŜǎǘ ŦƻǊ ƻƴŜ ƳƻǊŜ 

ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘΦ 
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2. This proposal does not allow the complete set of elements in the tuple to be treated as a unit. 

The other proposals consider the complete tuple to be the unit for comparisons. 

3. This is not a complete solution, but merely a workaround that remains consistent with the other 

structures in the OVAL Language. 

Discussion  

In the follow-up discussion for proposal two, the suggestion of using the choice structure that was 

discussed in the previous session was made. A choice structure here would allow a state to have either a 

ǘǊŀŘƛǘƛƻƴŀƭ ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘ ƻǊ ǘƘŜ ƴŜǿ ǇǊƻǇƻǎŜŘ ŜƭŜƳŜƴǘΦ ¢Ƙƛǎ ǿƻǳƭŘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘƛǎ ƴŜǿ ŜƭŜƳŜƴǘ 

would not be used with the existing ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘΦ 

Lǘ ǿŀǎ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǘƘŜ ΨŦƛŜƭŘΩ ŜƭŜƳŜƴǘǎ ŦǊƻƳ ǇǊƻǇƻǎŀƭ ƻƴŜ ŀƴŘ ǘǿƻ ƴŜŜŘ ǘƻ ŀƭǎƻ ǎǳǇǇƻǊǘ ǳƴƴŀƳŜŘ 

ŦƛŜƭŘǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ŀ ǳǎŜǊ ƳƛƎƘǘ ǿŀƴǘ ǘƻ ǳǎŜ Ψ{9[9/¢ ϝ Cwha {ƻƳŜψ¢ŀōƭŜΩΦ ¢Ƙƛǎ ǿƻǳƭŘ ǎŜƭŜŎǘ ŀƭƭ ƻŦ ǘƘŜ 

fields in that table without naming them. The first two proposals must support this to be effective. The 

ǎǳƎƎŜǎǘƛƻƴ ǿŀǎ ƳŀŘŜ ŀƭƭƻǿ ǘƘŜ ŎƘƛƭŘǊŜƴ ǘƻ ōŜ ŜƛǘƘŜǊ ΨƴŀƳŜŘψŦƛŜƭŘΩ ŜƭŜƳŜƴǘǎ ƻǊ ΨŀƴƻƴȅƳƻǳǎψŦƛŜƭŘΩ 

elements where the anonymous version would have a sequence attribute to uniquely identify one field 

ŀƴŘ ǘƘŜ ƴŀƳŜŘ ǾŜǊǎƛƻƴ ǿƻǳƭŘ ƘŀǾŜ ŀ ΨƴŀƳŜΩ ŀǘǘǊƛōǳǘŜ ǘƻ ǳƴƛǉǳŜƭȅ ƛŘŜƴǘƛŦȅ ƻƴŜ ŦƛŜƭŘΦ  

Lƴ ǇǊƻǇƻǎŀƭ ǘǿƻΣ ƛǘ ǿƻǳƭŘ ƴƻǘ ƳŀƪŜ ǎŜƴǎŜ ǘƻ ǳǎŜ ōƻǘƘ ǘƘŜ ǇǊƻǇƻǎŜŘ ΨǊŜǎǳƭǘǎŜǘΩ ŜƭŜƳŜƴǘ ŀƴŘ ǘƘŜ ŜȄƛǎǘƛƴƎ 

ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘ ƛƴ ǘƘŜ ǎŀƳŜ ǎǘŀǘŜΦ ¢Ƙƛǎ ƳƛƎƘǘ ōŜ ƧǳǎǘƛŦƛŎation for using a choice structure here or at least 

using Schematron rules to prevent this. 

Lƴ ǇǊƻǇƻǎŀƭ ƻƴŜ ŀƴŘ ǘǿƻΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ŎƘƛƭŘ ΨŦƛŜƭŘΩ ŜƭŜƳŜƴǘǎ ǿƻǳƭŘ ŀƭƭ ōŜ ƭƻƎƛŎŀƭƭȅ 

ŀƴŘΩŜŘ ǘƻƎŜǘƘŜǊ ŘǳǊƛƴƎ ŜǾŀƭǳŀǘƛƻƴΦ {ƻ ƛƴ ǘƘŜ ŜȄŀƳǇƭŜǎ ŦƻǊ ǇǊoposals one and two, the evaluation results 

ŦǊƻƳ ŜŀŎƘ ŦƛŜƭŘ ŀǊŜ ōŜƛƴƎ ŀƴŘΩŜŘ ǘƻƎŜǘƘŜǊ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƻǾŜǊŀƭƭ ŜǾŀƭǳŀǘƛƻƴ ǊŜǎǳƭǘ ŦƻǊ ǘƘŜ ŜƴǘƛǘȅΦ 

It was also pointed out that when possible, Schematron rules should be avoided. The first preference 

should be to define language constructs through XML Schema. Then, if all else fails, use Schematron. 

This will make the language simpler to follow and avoid some of the challenges of Schematron. 

These proposals do not address what the corresponding system characteristics items would look like. 

The proposal assumes that the items will have a parallel structure. When the final proposal is made to 

the oval-developer-list, an example showing the item in the system characteristics file is needed.  

Another option would be ǘƻ ǎƛƳǇƭȅ ƻǾŜǊƭƻŀŘ ǘƘŜ ŜȄƛǎǘƛƴƎ ΨǊŜǎǳƭǘΩ ŜƭŜƳŜƴǘ ōȅ ƛƴǎŜǊǘƛƴƎ ŎƻƳƳŀ ǎŜǇŀǊŀǘŜŘ 

values. This would allow for some improvement over the existing capability, but would not allow per 

field comparisons with different datatypes and operations. 

RDF may offer some assistance in supporting n-tuples. Perhaps utilizing RDF in this particular structure is 

worth exploring. The issue is that this seems like a very large change for OVAL. In the near-term, RDF is 

not likely a good solution, but should be considered for a major revision or as a long-term solution. 

This discussion is assuming that all of the data returned is tabular. In the future, OVAL may need to 

support data that is returned as a graph. In fact, because XML is hierarchical, there may already be a 

need to support non-tabular data. How would this proposal support querying XML where node sets are 
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returned? At the moment, it is not clear how OVAL would support doing further comparisons on XML 

data that can be stored in any number of different locations.  The solution is not just simple XPath 

statements to retrieve single values or n-tuples. 

This proposal, and the notion of adding RDF to OVAL, ƭŜŘ ǘƻ ǘƘŜ ǎǳƎƎŜǎǘƛƻƴ ǘƻ ŀƭƭƻǿ ŦƻǊ ŀ ΨŘŜǾŜƭƻǇƳŜƴǘΩ 

branch, or similar, to run in parallel to the current official branch. This discussion led to a general 

consensus in the room that an experimental branch is really needed for this and many other reasons.   

Given that this need to support n-tuples is really a new area for the OVAL Language to support, it might 

be better to define this as an entirely new construct and not attempt to fit the solution into the existing 

entity structure. It may actually be harder for users to learn the new structure if it is not clearly broken 

out as a new structure. Given the benefit of this capability, it is well worth the cost to teach new users 

how to use it as a new unique construct. 

Regarding the third proposal, we should ensure that we develop a good generally-applicable solution. 

Simply developing a workaround will not solve the entire problem. 

The discussion shifted to whether or not this capability could be introduced in a minor version. One 

perspective was that as long as backwards compatibility is maintained it is acceptable to introduce 

capabilities like this in a minor release. To others, this seems like a major release type of capability since 

there is a fairly high impact on introducing it. It will introduce an entirely new construct to several tests 

in the OVAL definitions schema and items in the system characteristics schema.  

Conclusion  

When the discussion concluded, it was agreed that a case could be made for including this capability in 

OVAL Version 5.6, or deciding that this capability could only be introduced with a major revision. The 

consensus was that this capability should be further discussed and explored before adding it to Version 

5.6. A discussion will be started on the oval-developer-list to continue the dialogue on this topic.  

Regarding the merits of the specific proposals, there was strong support for proposal two. Since the 

structure is really representing an entirely new concept in the OVAL Language, it is at least okay to be 

inconsistent, and perhaps should be inconsistent, with the other entities. Also, there was no desire to 

develop a partial solution to this issue.  

During the course of the discussion, it was generally agreed to that OVAL does not currently allow the 

ŎƻƳƳǳƴƛǘȅ ǘƻ Ŝŀǎƛƭȅ ŜȄǇƭƻǊŜ ƴŜǿ ǎƻƭǳǘƛƻƴǎΦ ¢ƘŜǊŜ ƛǎ ŀ ǎǘǊƻƴƎ ŘŜǎƛǊŜ ǘƻ ǎŜǘǳǇ ŀ ΨŘŜǾŜƭƻǇƳŜƴǘΩ ōǊŀƴŎƘΣ ƻǊ 

similar, to allow new ideas to be explored and vetted before they are potentially integrated into the 

ƻŦŦƛŎƛŀƭ h±![ [ŀƴƎǳŀƎŜΦ  aƻǎǘ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀƎǊŜŜŘ ǘƘŀǘ ǘƘƛǎ ΨŘŜǾŜƭƻǇƳŜƴǘΩ ōǊŀƴŎƘ ǿƻǳƭŘ ōŜ ŀ ƎǊŜŀǘ ǇƭŀŎŜ 

to explore solutions to this issue. 

Pattern Match on Enumerations  

The ability to use the pattern match operation on enumerations has been an open issue for the OVAL 

Language since Version 5.0 was released. Enumerations were added to the OVAL Language in order to 

restrict constructs to specific values, ensure tool interoperability, and increase content readability.  As a 
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result, the pattern match operation could not be used on constructs that used enumerations.  The 

deficiency caused by this restriction can be easily demonstrated with the following example. 

<auditeventpolicy_state  id= "oval:sample: ste:1"  version= "1"  xmlns= " ... " > 

  <account_logon  datatype ="string"  operation ="pattern match" > 

    AUDIT_(SUCCESS|SUCCESS_FAILURE) 

  </account_logon>  

</auditeventpolicy_state>  

 

Currently, this is not a valid auditeventpolicy_state because the string 

ΨAUDIT_(SUCCESS|SUCCESS_FAILURE)Ω ƛǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ŜƴǳƳŜǊŀǘƛƻƴ ǘƘŀǘ ǊŜǎǘǊƛŎǘǎ ǘƘŀǘ ŀƭƭƻǿŜŘ 

values of the account_logon entity.  In order to correctly perform this check, two tests would have to be 

created that check for the value AUDIT_SUCCESS and AUDIT_SUCCESS_FAILURE, and the two tests 

would have to be embedded in a criteria construct which uses the OR operator.  This is much more 

ǾŜǊōƻǎŜΣ ŀƴŘ Ƴƻǎǘ ƭƛƪŜƭȅ ŘƻŜǎƴΩǘ ŀƭƛƎƴ ǿƛǘƘ ǘƘŜ ŎƻƴǘŜƴǘ ŘŜǾŜƭƻǇŜǊΩǎ ǘƘƻǳƎƘǘ ǇǊƻŎŜǎǎΦ 

In Version 5.3 of the OVAL Language, there were Schematron rules that restricted the operations 

permitted on enumerations to just ΨequalsΩ or Ψnot equalΩ as the Ψpattern matchΩ operation on a finite set 

of strings did not make sense.  Additionally, allowing the Ψpattern matchΩ operation undermines the 

reasoning for having enumerations to begin with.  However, in Version 5.4 of the OVAL Language, these 

rules were accidentally dropped making a workaround possible. 

Pattern Match on Enumerations Workaround  

The workaround can be implemented by usiƴƎ ŀ ǾŀǊƛŀōƭŜ ǊŜŦŜǊŜƴŎŜ ŦƻǊ ŀƴ ŜƴǘƛǘȅΩǎ ǾŀƭǳŜ ŀƴŘ ǘƘŜƴ 

specifying the regular expression in that variable.  This work around is demonstrated below. 

<auditeventpolicy_state  id ="oval:sample:ste:1"  version= "1"  xmlns= "..." > 

  <account_logon  datatype ="string"  operation ="pattern match" var_ref ="oval:sample:var:1" />   

</auditeventpolicy_state>  

 

<constant_variable  id ="oval:sample:var:1"  version ="1"  datatype ="string"  ... > 

  <value> AUDIT_(SUCCESS|SUCCESS_FAILURE)</value>   

</constant_variable>  

 

In this discussion, the decision to be made is should this workaround be embraced and accepted in the 

OVAL Language, or should the rules that prohibit this workaround be put back in the OVAL Language for 

Version 5.6. 

If the rules are dropped, and not put back in the language, it would allow the opportunity to close a long 

outstanding issue.  However, this could also be very dangerous because it would allow content 

developers to place whatever values that they wanted in making it much more difficult to ensure that 

content is valid, and as a result could cause issues with vendor tools. 
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Conclusion  

After some discussion, a consensus was reached that in Version 5.6 of the OVAL Language the rules 

should be left out and that the workaround be accepted as part of the language.  It was made clear that 

the documentation should specify that any regular expression used in the workaround should matched 

against the enumerated values already defined in the OVAL Language.  It was also recommended that 

content developers be encouraged to anchor their regular expressions.  Otherwise, unexpected results 

with vendor tools could occur. 

Tests Reference Multiple States  

The capability to have a test reference multiple states has been a topic of discussion for many years and 

has been requested by many members of the OVAL Community.  The major motivation behind this 

capability is that content developers would be given the ability to specify an acceptable range of values 

as well as produce content that is much more readable.  Additionally, during the 2008 OVAL Developer 

Days Conference (Pg. 21), there were discussions regarding whether or not states should be put back 

inside tests for Version 6.0 of the OVAL Language.  During these discussions, the OVAL Community 

expressed that a change of this magnitude which would require all of the existing content to be re-

written was not in the best interest of the OVAL Community, and should not be pursued any further.  

However, if members want to reconsider this issue for Version 6.0 of the OVAL Language, the topic can 

be discussed in more detail.   

Proposal  

This proposal would grant content developers the ability to reference multiple states in a single test 

allowing for the use or ranges in a clear and succinct manner.  A simple example that can easily 

demonstrate the value of this capability can be seen below. 

<min_passwd_len  datatype ="int"  operation ="greater than or equal" >8</min_passwd_len>  

 

<min_passwd_len  datatype ="int"  operation =ñless than or equal" >16</min_passwd_len>  

With this new capability, a content developer would be able to make a single test that references one 

state that evaluates to true if the min_password_len is greater than or equal to 8 and another state that 

evaluates to true if the min_password_len is less than or equal to 16. This would allow an author to 

easily write a single test to ensure that the minimum password length was between 8 and 16. Currently, 

the method of performing this same check would require the author to create two separate tests, one 

for each allowed state. This is cumbersome, often counter intuitive, and it diminishes the readability of 

the OVAL content.  

Impact of Change 

This change would require the addition of a new attribute Ψstate_operationΩ on the oval-def:TestType as 

ǿŜƭƭ ŀǎ ŎƘŀƴƎƛƴƎ ǘƘŜ ƳǳƭǘƛǇƭƛŎƛǘȅ ƻŦ ŜŀŎƘ ǘŜǎǘΩǎ ǎǘŀǘŜ ŜƭŜƳŜƴǘ ǘƻ ǳƴōƻǳƴŘŜŘΦ  !ƴ ŜȄŀƳǇƭŜ ƻŦ ǘƘƛǎ ŎƘŀƴƎŜ 

can be seen below. 

<xsd:element  name="state"  type =ñStateRefType"  minOccurs ="0"  maxOccurs =" unbounded " />  

 

http://oval.mitre.org/oval/documents/docs-08/developerdays_minutes.pdf
http://oval.mitre.org/oval/documents/docs-08/developerdays_minutes.pdf
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The new attribute Ψstate_operationΩ would be based on the oval-def:OperatorEnumertion datatype 

which would allow the operations AND, OR, XOR, and ONE to be performed on the states in order to 

logically combine them. 

Lastly, these changes would not invalidate any existing content because it allows content developers to 

reference multiple states in a single test object instead of just one state object as currently defined.  The 

new attribute Ψstate_operationΩ would not break backwards compatibility because it would have a 

default value of AND, and if a content developer is referencing only one state, it would impact the 

evaluation of the test. It is also important to note that historically test-level attributes have been added 

to the OVAL Language in minor revisions.  However, the same cannot be said for changing the 

multiplicity of an object. 

Benefits of Change 

The introduction of this proposal into the OVAL Language would allow ranges of values to be specified 

for the values of states in OVAL definitions.  As a result, it would simplify content authoring because it 

would remove the extra criteria, tests, and states necessary to perform this same functionality. 

Conclusion  

As a result of the discussion, it was determined that extending the multiplicity of states to unbounded as 

well as adding a Ψstate_operationΩ attribute would be beneficial to the OVAL Language because it would 

simplify content authoring, increase the readability of OVAL definitions, and allow for ranges of values to 

be specified in state objects.  It was also decided that this change would be acceptable for Version 5.6, 

and that a proposal would be sent out to the oval-developer-list for further discussion by the OVAL 

Community. 

Introduce PCRE Based Pattern Matches 

This topic was originally discussed on the oval-developer-list and at the 2008 OVAL Developer Days 

Conference (Pgs. 21-23) which was focused on driving Version 6.0 of the OVAL Language.  It came to the 

attention of the OVAL Community that the majority of the existing OVAL content was utilizing the PCRE 

regular expression syntax even though the POSIX regular expression syntax was defined in the OVAL 

Language.  As a result of these discussions, it was decided that the change from POSIX to PCRE in the 

Version 6.0 release of the OVAL Language would be beneficial.  However, more discussion was needed 

to make the final decision. 

Proposal  

As a result of the discussions mentioned above, a proposal was introduced that would require the 

ŀŘŘƛǘƛƻƴ ƻŦ ŀ ƴŜǿ ƻǇŜǊŀǘƛƻƴ ŎŀƭƭŜŘ ΨǇŎǊŜ ǇŀǘǘŜǊƴ ƳŀǘŎƘΩ ƛƴ ǘƘŜ hǇŜǊŀǘƛƻƴ9ƴǳƳŜǊŀǘƛƻƴ ŘŀǘŀǘȅǇŜ ŀǎ ǿŜƭƭ 

as the deprecation ƻŦ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ΨǇŀǘǘŜǊƴ ƳŀǘŎƘΩ ƛƴ ǘƘe OperationEnumeration datatype.  This 

proposal favors the addition of a new value in the OperationEnumeration datatype rather than adding 

an additional attribute that specifies the regular expression syntax because it follows how things were 

previously done with other OVAL Language structures.  The major question regarding this proposal was 

whether or not the change fit in the OVAL Version 5.6 release. 

http://n2.nabble.com/Posix-vs.-PCRE-Regex-td23648ef20093.html#a23648
http://oval.mitre.org/oval/documents/docs-08/developerdays_minutes.pdf
http://oval.mitre.org/oval/documents/docs-08/developerdays_minutes.pdf
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Impact of Change 

¢ƘŜ ƳŀƧƻǊ ƛƳǇŀŎǘ ƻŦ ƛƳǇƭŜƳŜƴǘƛƴƎ ǘƘƛǎ ǇǊƻǇƻǎŀƭ ƛǎ ǘƘŀǘ ƛǘ ǿƻǳƭŘ ƛƴǘǊƻŘǳŎŜ ǘƘŜ ΨǇŎǊŜ ǇŀǘǘŜǊƴ ƳŀǘŎƘΩ 

ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǿƻǳƭŘ ŘŜǇǊŜŎŀǘŜ ǘƘŜ ΨǇŀǘǘŜǊƴ ƳŀǘŎƘΩ ƻǇŜǊŀǘƛƻƴ ǿƘƛŎƘ ǿŀǎ ǎǇŜŎƛŦƛŜŘ ǘƻ ǳǎŜ ǘƘŜ th{L· 

regular expression syntax.  Due to the conditions of the OVAL Deprecation Policy, these changes would 

not invalidate existing OVAL content in the next release. Additionally, this change would suggest that the 

OVAL Language supports both POSIX and PCRE until the POSIX-ōŀǎŜŘ ΨǇŀǘǘŜǊƴ ƳŀǘŎƘΩ ƻǇŜǊŀǘƛƻƴ ƛǎ 

officially removed from the OVAL Language. 

Benefits of Change 

The primary benefit of making this change is that it would help ensure a standard meaning for all OVAL 

content. Currently, content authors are using PCRE syntax instead of POSIX out of habit. Users are 

accustomed to PCRE syntax and implementers are supporting PCRE syntax.  For the most part, POSIX is 

ƴƻǘ ōŜƛƴƎ ǳǎŜŘΦ /ǊŜŀǘƛƴƎ ŀ ΨǇŎǊŜ ǇŀǘǘŜǊƴ ƳŀǘŎƘΩ ƻǇŜǊŀǘƛƻƴ ǿƻǳƭŘ ŀƭƭƻǿ ǾŜƴŘƻǊǎ ŀƴŘ ǳǎŜǊǎ ƻŦ h±![ ǘƻ 

declare that a given string is a PCRE-based regex and not a POSIX-based regex. This would ensure that all 

regular expressions are evaluated in their intended syntax.  The change would allow much of the 

existing content to be corrected and brought into alignment with the regular expression syntax of OVAL.  

Major Arguments for the Proposal  

The first major argument that arose during the discussion was that it would be very unrealistic for the 

OVAL tool vendors to implement multiple regular expression syntaxes and it would potentially hinder 

the adoption of the OVAL Language by new vendors.  Another argument for making this change is that 

most OVAL compatible tools, and OVAL content, are already using the PCRE regular expression syntax.  

Along the same lines, the majority of tool and content developers are already comfortable with the 

PCRE regular expression syntax and it is counterproductive to have to train developers to use a different 

regular expression syntax.  Additionally, most regular expression syntaxes, Python, Java, Visual Basic, 

and Perl to name a few model the same syntactical behavior as PCRE.  Lastly, OVAL has made it a priority 

to promote interoperability and reduce vendor burden in order to further the adoption of the OVAL 

Language.  The addition of many regular expression syntaxes would increase the burden on the 

developers and reduce the potential for interoperability.   

Major Arguments Again st the Proposal  

The overwhelming argument against the proposal is that by specifying a particular regular expression 

syntax it would be effectively limiting the capabilities of the OVAL tool and content developers, and 

would not necessarily solve every venŘƻǊΩǎ ƴŜŜŘǎΦ  9ǎǎŜƴǘƛŀƭƭȅΣ ƛƴ ǘƘŜ ŜƴŘΣ ƛǘ ǎƘƻǳƭŘ ōŜ ǳǇ ǘƻ ǘƘŜ 

developers to make the decision about which syntax is best for them as this flexibility would help 

expand the community.  Also, instead of choosing a single regular expression syntax, a subset of all of 

the regular expression syntaxes could be used to ensure that every syntax is compatible.  The final major 

argument against making the switch to the PCRE regular expression syntax is that it does not support 

internationalization and it would alienate many communities that may be interested in becoming 

involved in the OVAL Community.      

Conclusion  

The two most notable options that developed out of this discussion are listed below. 
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1) !ŘŘ ŀ ƴŜǿ ǾŀƭǳŜ ΨǇŎǊŜ ǇŀǘǘŜǊƴ ƳŀǘŎƘΩ ǘƻ ǘƘŜ hǇŜǊŀǘƛƻƴ9ƴǳƳŜǊŀǘƛƻƴ Řŀǘatype and deprecate the 

ǾŀƭǳŜ ΨǇŀǘǘŜǊƴ ƳŀǘŎƘΩ ŦǊƻƳ ǘƘŜ hǇŜǊŀǘƛƻƴ9ƴǳƳŜǊŀǘƛƻƴ ŘŀǘŀǘȅǇŜΦ  ¢ƘŜ ǾŀƭǳŜ ΨǇŀǘǘŜǊƴ ƳŀǘŎƘΩ 

would then be removed at a later time as specified by the OVAL Language Deprecation Policy. 

2) Change the documentation in the OVAL Language to specify the PCRE regular expression syntax 

as the syntax of choice rather than the POSIX regular expression syntax. 

As a result of the discussion, the group came to a consensus that, regardless of the option selected, the 

change should be made in the Version 5.6 release of the OVAL Language, and that these options would 

be presented to the OVAL Community on the oval-developer-list for further discussion. 

OVAL for System Querying 

An emerging use case for the OVAL Language, which has been requested by multiple members of the 

OVAL Community, is the ability to obtain data from the system without making an assertion about its 

state.  Currently, the OVAL Language provides a framework for performing a system inventory with 

respect to some pre-defined state whether it be in a compliance, inventory, patch, vulnerability, or 

miscellaneous definition.  This new use case would allow OVAL content authors to request all of the 

items on a particular system using existing OVAL objects.  The major questions considered during this 

discussion include: 

1) Should we support this capability in the OVAL Language? 

2) Is there enough support to do the work to implement this capability? 

Major Discussion Points  

First the issue of whether or not the OVAL Community should embrace the use case for system querying 

in the OVAL Language was raised.  As a result, the Open Checklist Reporting Language, also known as 

h/w[ ǿŀǎ ƳŜƴǘƛƻƴŜŘΦ  h/w[ ƛǎ ŀƴ ŜƳŜǊƎƛƴƎ ƭŀƴƎǳŀƎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŎƻƭƭŜŎǘƛƴƎ ŀ ǎȅǎǘŜƳΩǎ ǎǘŀǘŜ ŀƴŘ 

generating human-readable reports.  This then raised the question of whether or not this capability was 

needed in the OVAL Language, and if so, is a new specification even necessary?  The group decided that, 

before attempting to create an entirely new specification, they would like to see if the capability could 

be built into the OVAL Language.  However, before this use case could be built into OVAL, it was 

proposed that a model should be built to define what it means to collect the data from the system, and 

how the data should be represented such that it can be understandable by a human.  At that point, it 

could be determined whether or not this capability is outside the scope of the OVAL Language, and if so, 

would be best left to a new specification like OCRL.  Next, a concern was raised about the privacy and 

security implications of being able to collect information about a particular system.  It was then clarified 

that system querying would only pertain to authenticated systems meaning that unauthorized users 

would be unable to collect information about any particular system.  Another concern about 

implementing this capability is that you would now be dealing with large sets of data and it would be 

advantageous if you could keep a local cache and only retrieve the differences between the cache and 

the system.  It also might be beneficial to have higher level constructs that allow you to filter the data 

sets.  This use case could also be useful in assisting interviewers that need to answer OCIL questions.  

http://ocrl.mitre.org/
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Lastly, it was mentioned that the OVAL system characteristics file was not the answer to implementing 

this use case because it cannot convert the system characteristics data into CCEs, CPEs, or CVEs.   

Conclusion  

It was the general consensus of the group that they liked the idea of having support for system querying 

in the OVAL Language.  However, it seems that efforts mƛƎƘǘ ōŜ ōŜǘǘŜǊ ǎǳƛǘŜŘ ƛƳǇǊƻǾƛƴƎ h±![Ωǎ ŀōƛƭƛǘȅ ǘƻ 

make assertions about machine state, and that it would be great if the OVAL Community could present 

some proposals on the oval-developer-list to facilitate additional discussion to decide if it makes sense 

to put this capability in OVAL (e.g. does it undermine existing goals of the OVAL Language?), or if it 

would make more sense to add an additional specification such as OCRL.  

OVAL Repository Considerations  

The key considerations for this topic focus on answering the following two questions: 

1) Should inventory definitions be required to have a CPE name? 

2) Should compliance definitions be required to have CCE IDs? 

These questions suggest that if an inventory definition cannot obtain a CPE name or if a compliance 

ŘŜŦƛƴƛǘƛƻƴ Ŏŀƴƴƻǘ ƻōǘŀƛƴ ŀ //9 L5 ǘƘŜƛǊ Ŏƭŀǎǎ ǿƻǳƭŘ ōŜ ŎƘŀƴƎŜŘ ǘƻ ΨƳƛǎŎŜƭƭŀƴŜƻǳǎΩΦ  ¢Ƙŀǘ ƛǎ ƴƻǘ ǘƻ ǎŀȅ ǘƘŀǘ 

if an inventory definition or compliance definition are candidates for CPEs and CCEs respectively, but 

they are unable to immediately obtain these names and identifiers, that they would automatically 

ōŜŎƻƳŜ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ΨƳƛǎŎŜƭƭŀƴŜƻǳǎΩ ŎƭŀǎǎΦ   ¢Ƙƛǎ ƴƻǘƛƻƴ ƻŦ ǇǳǘǘƛƴƎ ŘŜŦƛƴƛǘƛƻƴǎ ƛƴ ŀ ΨƳƛǎŎŜƭƭŀƴŜƻǳǎΩ 

class is reserved for definitions that cannot obtain their respective names or identifiers because they do 

not actually qualify for them as defined in the corresponding specifications, not because they simply 

ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ƛŘŜƴǘƛŦƛŜǊǎ ƻǊ ƴŀƳŜǎ ŀǎǎƛƎƴŜŘ ȅŜǘΦ  ¢ǿƻ ŜȄŀƳǇƭŜǎ ƻŦ ŘŜŦƛƴƛǘƛƻƴǎ ǘƘŀǘ ǿƻǳƭŘ Ǝƻ ƛƴǘƻ ǘƘŜ 

ΨƳƛǎŎŜƭƭŀƴŜƻǳǎΩ Ŏƭŀǎǎ ǳƴŘŜǊ ǘƘƛǎ ǇǊƻǇƻǎŀƭ Ŏŀƴ be seen below. 

1) A definition which determines if Microsoft Windows XP SP2 or later is installed is not an 

inventory definition  

2) If a product XYZ reaches the end of life it is not a vulnerability definition because it is not a 

candidate for a CVE ID. 

A major ŘƛǎŎǳǎǎƛƻƴ Ǉƻƛƴǘ ǊŜƎŀǊŘƛƴƎ ǘƘƛǎ ǘƻǇƛŎ ǿŀǎ Ƙƻǿ ǿƻǳƭŘ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ŀ ΨƳƛǎŎŜƭƭŀƴŜƻǳǎΩ Ŏƭŀǎǎ 

affect the production and consumption of content in the OVAL Repository.  The general consensus was 

that it would be useful to make the change and clarify the distinction of what can really be an inventory 

or compliance definition.  It was also mentioned that it would not drastically affect the production and 

consumption of the OVAL Repository content.  Another key discussion point was that it would be 

beneficial to establish a convention on how to handle compliance definitions and formalize what it 

means to be a compliance definition.  Lastly, a question was raised as to whether or not the mapping of 

definitions belong in OVAL or CPE and CCE where the majority of the work is being done, and whether or 

not it makes sense to extend CPE and CCE to define where the definitions should exist.  The problem 

with this is that all of these specifications CCE, CVE, CPE, OVAL, etc. have grown independently and it 

would need to be determined who would be responsible for taking on this task.  
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Conclusion  

By the conclusion of this discussion, there was agreement that it would be beneficial to require 

inventory definitions to have CPEs and for compliance definitions to have CCEs as it would make the 

OVAL Repository consistent with vulnerability definitions that are required to have CVEs.  As a result, it 

was decided that this discussion would be continued on the oval-developer-list for further 

consideration. 

XCCDF Current Issues 

This goal of this session of Security Automation Developer Days was to review the existing use cases that 

the language is attempting to support and get opinions on if certain use cases should be added or 

removed.  With the desired use cases in hand the hope is that discussion of a few proposed features can 

be had.  This part of the discussion was aimed at addressing the issues that have been raised on the 

XCCDF mailing list over the past couple of years. 

Before getting the discussion started there was one announcement regarding XCCDF.  An XCCDF Board 

will be established to help the moderator make decisions on proposed changes and to help lead the 

standard through future revisions.  This board will hopefully represent a wide range of XCCDF 

community members and is intended to provide some transparency to the process of evolving the 

XCCDF language.  More information about the board and how to become a member will be made 

available to the community over the discussion list. 

Use Cases 

The first topic for this session was about the use cases supported by XCCDF.  First, a review of existing 

use cases was presented along with a list of current requirements that these use cases generated.  

Please see the slide deck for more details. 

The question was presented to the group about whether XCCDF is trying to do too much.  Should we 

trim down some of these use cases.  The response was that the list of use cases is correct, we just have 

to be careful that we don't keep trying to add everything into this.  We may have reached the limit as to 

how much stuff we can fit into XCCDF and still have a language that is manageable. 

The feeling is that there is a lot in the standard that is not being used today.  Having some of this is great 

for future growth, but this might be a sign that we are trying to do too much.  The problem is mostly for 

tool implementers that must try and built support for all of this stuff even if it isn't used.  We may need 

to realign our use cases and requirements.  It was pointed out that the SCAP Validation program is not 

requiring tools to do everything.  Rather the expectation is that tools will implement those features that 

are necessary for the job at hand. 

There was some follow-up noting that XCCDF as it currently stands does a great job for what it is trying 

to do, and the expectations for content and tools is well balanced.  The previous points were more a 

warning to keep in mind about growing too big. 
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It was also noted that many of the things we have or will talk about are things that we need and 

although adding more to XCCDF presents the danger of making it too bloated, the alternative is to 

create a separate standard which would have its own disadvantages including determining how it 

interfaces with XCCDF 

External Tailoring  

Currently, tailoring of an XCCDF document is done through profiles but these must be embedded 

directly into the XCCDF document itself.  The proposal is to support profiles outside the XCCDF 

document and have this external profile reference back to an XCCDF document. 

One advantage of this is that it allows the original document to stand alone and not be affected by 

future profile changes.  The authority can be confident that their guidance is not being affected.  Today, 

we have to modify the original document.  If the authority makes a change, everyone that has 

performed individual tailoring must redo their work.  Also, since the original documents have been 

modified, it is hard to determine if the original guidance has not been changed.  One can't use hashes, 

etc to verify the file's status. 

It was noted that this is more than just an external profile, but we also need to be able to add new rules 

and groups externally. 

There are a lot of technical challenges that must be worked out as we work though this.  We must figure 

out how to trust external content. 

The consensus in the group was that this is a feature that should be supported and that a proposal 

should be made for the next release of XCCDF.  Users are currently doing this in a proprietary way due to 

the need.  It is time to standardize this. 

Automatic Tailoring  

There currently is some automatic tailoring in XCCDF through the platform element.  One can use a CPE 

Name to state that a given rule/group/profile should be skipped if the platform under review does not 

match the name.  Do we want to do more?  Do we want to have the evaluation path of an XCCDF doc be 

determinable by returns of certain checks? 

We need more than just CPE Names when making these types of automated tailoring.  For example, 

there may be a need to use a certain profile if a given patch is not installed.  In essence this is a question 

about creating an if-then-else condition within XCCDF. 

The existing <question> element is targeted at this type of functionality, it just isn't geared toward 

automatic handling of these conditions. 

We have to be careful not to try and encode the entire world into a single checklist.  At some point it is 

worth having separate benchmarks instead of combining them into one with conditional statements to 

determine which part to use. 
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In general the conversation was focused around the group trying to understand the needs surrounding 

automatic tailoring.  The needs to do the things enabled by this feature are there, but including this 

inside XCCDF is not so clear.  The group was trying to find the line about what should be inside XCCDF 

and what should be pushed out to an external technology.  Automatic tailoring could very well be on the 

other side of the line.  More exploration of this topic is needed before consensus about its conclusion 

can be reached. 

Remediation  

The discussion then shifted to remediation.  Currently XCCDF has a <fixtext> element that accepts any 

unformatted text.  There has been talk within the community about developing a remediation language 

and we should to consider how this might fit into XCCDF.  The question was posed to the group about 

adding more standardization around remediation information in XCCDF. 

One idea would be to model something similar to how assessment languages are leveraged using the 

<check> element.  It was mentioned that we have to be careful not to bloat XCCDF by adding too much 

into the language, and that we should try to externalize remediation information as much as possible.  

This would be in-line with the <check> element idea in that XCCDF would call out to a remediation 

language instead of formatting the information inside the <fixtext> element. 

There wasn't much discussion on this topic and it was mentioned that the group needs to know more 

about the work going on around remediation before specific decisions can be made.  This topic should 

be revisited when the remediation work is more mature. 

Checker Control  

The next topic discussed was about encoding within an XCCDF document more control over the 

operations taken by a checking tool.  There are many instances currently within the XCCDF Specification 

where decisions are left up to an individual checking tool.  For example, a checking tool can choose to 

evaluate <Rules> in any order that it sees fit.  Do we want to close some of these areas and provide 

more structure over a checking tool's operations? 

Regarding the deterministic ordering of rules and groups, should we consider enforcing an order that 

checking tools should evaluate?  For example, assume there are 6 rules in a given XCCDF document, 

should a checking tool be expected to evaluate those 6 rules in order of appearance?  Currently, a 

checking tool can evaluate in any order. 

The group initially struggled with finding a reason why this would be necessary.  It was then pointed out 

that while the ordering of doesn't seem to matter when dealing with rule leveraging OVAL, the addition 

of OCIL may change that.  It may be important to control the order that questions are presented to the 

user. 

One user did mention that they have seen different results from tools when rules were presented in a 

different order.  If a tool remediates during the assessment, then evaluating a certain rule first might 

trigger a remediation that changes the results of a rule run later.  In other words, a problem can arise if 

there is a change is system state during the evaluation of the rules. 
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These two reasons did not seem to warrant an immediate change to XCCDF as both OCIL and 

remediation are things under development and something that XCCDF is only considering at this time.  

There seemed to be consensus in the room that the topic of deterministic ordering of rules and groups 

should be investigated further as new things are added into the language. 

The next topic regarding checker control was support for chained checks within a single rule.  There are 

times when some sort of logical structure is needed, beyond that what is provided by complex checks.  

Based on the results of one check, then some other check should be performed.  The question was 

posed to the group about if this is something we want added to XCCDF and how much work would be 

required by the vendors to implement. 

The first vendor to speak up was initially in favor of the feature.  Others were also initially in favor as this 

type of feature is mandatory in the world of compliance checking.  We must be able to say things like "if 

this is a database server then ...".  It was pointed out that OVAL does already provide this type of 

functionality so we already can make those types of statements.  The response to this was that having 

this feature only in OVAL makes it impossible to map from existing standards like PCI into SCAP.  There 

was a little bit of confusion about why this was the case.  However, it does sound like the vendors need 

this capability.  The question is does it belong in XCCDF or does OVAL already provide it? 

It was again mentioned that as we bring in new languages like OCIL we may find that we need 

functionality like this.  Yes, OVAL provides this feature, but when we start mixing different checking 

systems we lose the ability to leverage OVAL for this.  For example, content may want to first ask the 

user a question, and based on the response to that question, run some type of OVAL check. 

A question was asked regarding if we add this feature, then what is the impact to scoring?  It was noted 

that the idea of chained checks was limited to just a single rule, so the rule will still fail or pass just like 

before.  So scoring should work in the same way that it does currently. 

As with the previous topic, the general feeling of the group was this is another feature that XCCDF needs 

to continue to investigate as we start to bring in other potential checking systems like OCIL. 

The final topic in this section was related to periodicity of rules.  Do we have a need to mark certain 

rules with the notion that their results become invalid after a certain amount of time?  An initial 

response was that this is something that could be useful as the notion of perishable objects is very real. 

However, from a policy perspective the type of periodicity that is currently used is at the benchmark 

level and not the rule level. We say things like "only trust the results of this benchmark if it has been run 

within the past 2 days".  One suggestion was to extend this proposal to the benchmark level as well as 

the rule level. 

On the compliance side, the user may want to allow an override, also known as a waiver.  They may 

want to say that a certain configuration can be allowed for some specified period of time, but after that 

the configuration needs to be reported as a failure.  In other words, a given rule might be skipped for 30 

days but then must be evaluated after that time period has expired. 
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We may have to address this at a variety of different levels.  Users may want to rescan systems 15 day 

after a certain patch was released.  This is would require the notion of tagging the entire benchmark 

with a periodicity value. Maybe this feature should be pushed up to a higher level control language.   

It was mentioned that periodicity also means that we need tools to maintain state between different 

evaluation runs.  Tools will need to keep information about the time and dates run.  This statement is 

not entirely true as XCCDF does already have timestamps throughout the results format.  We could use 

a timestamp with this feature and say skip a rule for 15 days after the given timestamp. 

One view was that there is no doubt that this is needed for some use cases.  But this it should not get 

added to XCCDF.  This capability should be provided by something else. 

It was noted that we kind of got off track with the discussion.  The original proposal was around 

periodicity of evaluating certain rules.  Put another way, suggestions that a given rule needs to be 

evaluated every 2 days, etc.  The thinking was not to force a tool down a path of requiring temporal 

control, but rather to provide a way for the content creator to make a suggestion about these things and 

mark this up in a defined field.  Tool could choose to use this information or not. 

An individual noted that the problem with the above is that it will eventually pull you down the more 

complicated path we were just on.  If you put this into XCCDF, vendors are going to do something with 

it.  But if we don't define it more than each tool will produce different answers.  For example, if a rule 

expires, should it result to 'false' or 'not checked'? 

One suggestion was to change the goal of this discussion to "periodicity guidance".  We had been talking 

about "periodicity instructions" and this has the notion of forcing a tool to do things, as opposed to just 

making a suggestion.  It might be useful to have a control language read periodicity guidance within an 

XCCDF checklist and then take action if deemed appropriate.  XCCDF could add something similar to the 

current <fixtext> element.  The notion of actual instructions was considered by many in the room to be 

too strict for XCCDF's needs and should instead be pushed up to a control language.   

There are operational limitations on when a benchmark can be evaluated (i.e. off business hours).  In 

addition, there are desires to reevaluate after specific events like a new patch being released. 

The general consensus from the group was that XCCDF can put in this type of guidance into a text field if 

it wants, but that this should just be guidance and should not be something that is enforced and trying 

to drive the tool.  Most felt that we should not try to push this into XCCDF at all. 

Result Mapping  

Currently, the mapping between the results of a check and the results of a rule are not codified 

anywhere.  Is this something we should allow an individual rule to specific how to interpret results from 

a checking system?  Or should XCCDF define an explicit map that always holds? 

One view was that this mapping should be part of SP800-126 and not part of XCCDF.  Of course this 

would assume that we were just providing a single map.  The real question we need to answer is if 

XCCDF needs to allow each rule to define the mapping or if we can just state the mapping once. 



 

Page | 51  
 

An example of the dynamic rule mapping would be when a rule calls a checking system and wants to say 

that if the checking system returns TRUE, then the rule should pass, otherwise the rule should fail.  A 

different rule may call the same checking system but state that the rule should pass only if the checking 

system returns FALSE. 

If we want support a proprietary checking system, then we need to allow result mapping in the rule.  

Users of a proprietary checking system can't edit SP800-126 to add in the mapping. 

Maybe we need both options?  SP800-126 could define the default behavior and then allow the 

individual rules to override the default. 

An example was brought up using OVAL and the different classes of definitions.  An XCCDF content 

writer may want a rule to pass if the OVAL inventory definition returns TRUE saying that a given product 

is installed.  But they may want to create a different rule that passes if some other pieces of software is 

missing.  This means they would want to pass if the inventory definition returns FALSE.  In response to 

this, it was noted that maybe what is needed in this case is not a result mapping, but a new OVAL class 

of definitions.  This would allow us to always write an OVAL Definition that returns TRUE for the desired 

XCCDF pass condition. 

Another suggestion was brought up about pushing this type of mapping down to the individual checking 

system.  For example, OVAL could define that a true result for a given definition is a pass condition, etc.  

The problem with this approach is that it forces each individual checking system to know what higher 

level languages are leveraging it.  This is unrealistic as there may be some language in some foreign 

country that uses the checking system that we don't know about.  Any mapping needs to live with the 

language that is doing the leveraging, not with the language being leveraged. 

It was pointed out that this past example points out the need for an integration document that defines 

the requirements of an acceptable checking system and how a checking system can be integrated into 

XCCDF. 

Another thought that was presented was to add a negate attribute to the <check> element.  This would 

give the XCCDF content author the ability to control the mapping on an individual rule element.  But is a 

negate sufficient?  We might need to map a NOT_APPLICABLE result from a checking system to a fail 

result for the rule. 

The consensus in the room was that XCCDF should experiment with the idea of allowing individual rules 

to explicitly state the result mapping that they require.  It is unknown however at this time if this type of 

proposal is the best way to go. 

Lists in Values 

Currently XCCDF Values can only contain single data points.  But checking systems, specifically OVAL in 

today's world, allow for the import of a list of values.  This capability is necessary for rules that want to 

check a condition on a list of files.  The capability to pass a list of values to a checking system has been a 

long standing request for XCCDF.  Is this something we want to go ahead with? 
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It was noted that some of the FDCC check require this functionality.  There need becomes apparent 

during profile creation.  Instead of hard coding the values directly into the checking system, we would 

like to set the profile to contain different lists that could be passed. 

A question was posed about if we need to worry about homogeneous types within this list?  It was 

agreed that this is a great question and something that would need to be figured out during the 

implementation of this proposal. 

Maybe we need to pass a tuple of information, especially when dealing with ACL's.  Having a more 

robust solution like this would be a good thing and something that we need to work on with the 

implementation. 

The consensus in the room was that we need to move ahead and work on this proposal for the next 

version of XCCDF. 

Value Population  

Right now values are unidirectional.  The values are set via defaults or via a profile within the XCCDF 

document.  This value is then passed to the checking system.  There have been requests to enable this 

value to then change based on results from the checking system.  Taking this proposal further, it might 

be nice to enable an XCCDF Value to be set based on values returned by a specific check. 

It was mentioned that we are probably going to have to go down this path if we want to go down the if-

then-else path.  However, the response pointed out that the initial if-then-else proposal was based on a 

TRUE return from the checking system, not an actual value. 

The discussion moved on to point out that we would need to specify how XCCDF can accept values from 

a checking system, and how the checking system can present values back to XCCDF.  We need to define 

the interface between XCCDF and the checking system. 

Maybe what we are talking about is not a checking system (a TRUE/FALSE mechanism) but rather a data 

collection system.  We want to be careful not to pigeon-hole ourselves into the checking system 

paradigm. 

It was noted that there already is a <check-import> element within XCCDF that was partially designed 

for this purpose.  We might be able to improve this existing feature. 

The consensus in the room was that this type of functionality is needed.  We should review the current 

functionality and propose some improvements to it to enable the current needs as discussed. 

Versioning  

The final discussion topic was about versioning individual Rules/Groups/Profiles within a benchmark.  

There currently is an optional version element on every item.  Do we need to make this mandatory?  Do 

we need to add additional metadata to this?  This discussion was based on a question that had been 

posed earlier in the week. 
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One member pointed out that we definitely need a version at the benchmark level.  But as far as 

individual items, he questioned the need there.  Every time a rule or group changes, the benchmark 

version should change.  So we should be able to use the high level benchmark version for all of our 

needs. 

If we start talking about external profiles, then the need to version the individual rules becomes more 

important.  Granted we could always link an external profile to a specific benchmark version. 

We only need to start thinking about versioning individual rules is if we get away from the idea of an 

XCCDF document as a single bundle.  If we start breaking XCCDF into its individual pieces and allowing 

these pieces to be shared independently, then we will need to start versioning these individual pieces. 

Consensus in the room was that we should leave versioning as it is, but that if we change how we 

package XCCDF information or we start dealing with external profiles,  then we should revisit this topic. 

The discussion moved on to a different versioning topic.  It was mentioned that the discussion earlier in 

the week might have been about a slightly different idea.  We were talking about the need to deal with 

which version of certain check we are calling out to.  In other words, do we need to include both the id 

of a specific check and a version number?  Currently we just include the id.  Since checks constantly 

change, the XCCDF content writer has no way of stabilizing the check that they want to include. 

As much as we all hate the idea of trying to carry around a lot of version information, it really is 

something that is important as we reference external checks.  We need a way to verify that we are 

evaluating the exact content that was intended. 

We need some amount of trust that the content we are evaluating has not been swapped out from 

underneath us.  Versioning is a start, but we may need to go further. 

It was mentioned that if we start requiring the XCCDF <check> element to include both the id and the 

version of the desired check, then if the check ever changes to fix a bug or something similar then we 

will need to go back and rev the XCCDF doc that includes this check.  There is precedence for not being 

so strict with versioning.  OVAL does not require the version of an individual test when including it in a 

definition criteria for this exact reason.  Also, programming language do not force you to include the 

version of an API call when you use it.  There reason for all of this is to allow fixes to be leveraged 

without having to go back and explicitly change everything that calls it. 

At the same time, we can always encourage specific version encoding in the content we write and then 

allow tools to make decisions about what paths to follow.  If we specify the intended version, then at 

least a tool knows what the intension was and can make a better decision about whether to leverage a 

newer version or not. 

Consensus in the room was that we need to start being very specific about any external content we are 

referencing.  We should work on a proposal to include both the id and version inside the <check> 

element. 
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Thursday June 11 

Remediation 

This session presented the initial work of an ongoing collaboration between NIST, DoD, and others to 

consider standardized remediation.  The presentation was prepared by Matt Kerr of G2, working with 

Matthew Wojcik of MITRE and David Waltermire of NIST.  The discussion focused on the basic approach 

taken to date and various issues which have been identified.  Ongoing participation and feedback was 

also requested. 

Note: names or acronyms used here for various remediation functions are preliminary and for discussion 

purposes only.  They are likely to change. 

Definition of Terms  

For the purposes of the discussion, a remediation was defined as a change to a computer's configuration 

or installed software in response to organizational policy, a software flaw, mis-configuration, or non-

compliant setting.  It was noted that standardized remediation approaches may generalize to any 

configuration change, though that is not identified as a core requirement for this effort.  Actions such as 

installing or uninstalling applications or libraries should be considered as in scope, however, because 

they are so frequently motivated by security concerns. 

Use Cases 

The following use cases have been identified: 

 Remediate one or more computing assets for all problems found 

 Remediate one or more computing assets for a subset of problems found 

 Apply one or more remediations to one or more computing assets regardless of their current 
state (i.e. without requiring a prior assessment) 

Derived Requirements  

Based on the identified use cases, a set of derived requirements were presented.  These include the 

need to: 

 Uniquely identify a remediation (i.e. a Common Remediation Enumeration) 

 Express additional data about a remediation, including mappings to applicable platforms, 
related vulnerabilities or configuration issues, etc. 

 Define a format for exchanging that additional data (a Markup Language) 

 Express precisely what steps to take to apply a remediation, in a machine readable format 
(provisionally called OVRL or Open Vulnerability Remediation Language) 

 Develop a method of specifying which remediations are acceptable for certain types of assets as 
defined by function or role (a Remediation Policy Specification) 

 Develop a method of specifying which remediations should be applied to which specific assets in 
an operational environment (a Control Language) 
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o The Control Language further must be able to describe sets of computing assets, and 
specify values for any remediation parameters (e.g. minimum password length) 

 Express the results of remediation actions (e.g. success, failure, error) 

CRE 

CRE or Common Remediation Enumeration is the tentative name for the idea of a standard list of 

identifiers for remediations.  An individual CRE would represent a set of actions to remediate a specific 

vulnerability or mis-configuration.  If a particular remediation requires multiple "atomic" actions to 

actually accomplish the intent, those would all be considered the same CRE.  For example, if mitigating a 

particular vulnerability requires running an executable with certain arguments and changing multiple 

configuration values in files, registry, or other configuration database, those would all be considered 

part of a single CRE. 

The CRE concept and workflow should leverage lessons learned from the Common Vulnerabilities and 

Exposures (CVE) and Common Configuration Enumeration (CCE) efforts.  CRE IDs should facilitate 

communication between different groups and coordination of various tools in much the same way as 

CVE and CCE IDs. 

With those considerations, a CRE entry has been preliminarily defined as: 

 A unique identifier 

 A textual, human-oriented description of the remediation 

 Supporting references 
There was broad consensus that CRE is needed to support vendor interoperability and compliance 

reporting.  Adoption of CRE would require an ongoing mapping activity by vendors to their internal 

remediation identifiers.  CRE entries would also have to be updated over time as new information about 

each remediation is discovered and released; users of CRE would have to track those updates. 

Certain risks were discussed if CRE is used as the sole coordination point for remediation.  If a CRE ID has 

not been published and incorporated by all parties involved, no remediation automation for that issue 

would be possible.  Timeliness in creating and mapping CREs will be critical.  Also, a mis-match could 

lead to unintended changes to target systems.  

There was a discussion of possible formats for the identifiers themselves, especially relating to the 

question of whether local remediation identifiers should be supported as well as global ids.  Several 

anticipated there would be need for local CREs, though it is unclear how local CREs could be used to 

direct remediation tools.  Presumably the necessary mapping would need to be coordinated directly 

between the issuer of the local CRE and their tool vendor(s).  Local CREs could be valuable for reporting 

purposes however, particularly in conjunction with machine-readable directives for remediation actions 

(see OVRL, below). 

CREs, both global and local, may allow for integration with a tool which does not directly support the 

standard, if an organization is willing to perform the mapping itself.  That is much less likely in the case 

of OVRL.  This may actually facilitate remediation automation in environments that have managed 
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systems using general-purpose configuration management tools, which tools may be slow to adopt 

security-specific standards. 

Models for the structure of CRE IDs were discussed, including CPE, CVE, CCE, and OVAL.  Consensus 

seemed to be to keep semantic content in the ID as low as possible, partly based on lessons learned 

from CPE.  Assuming a requirement for local CREs, options discussed included using an organizational 

namespace component in the ID structure (similar to OVAL), or having a reserved block of IDs (if a 

structure more similar to CVE or CCE is used).  Several present expressed a preference for incorporating 

an organizational namespace; it was viewed both as  more elegant than reserved blocks, and as 

removing most risk of ID collision. 

Remediation Markup Language  

Additional data, beyond the minimum required to differentiate between different CREs, will also be 

required to support the identified use cases.  Applicability of a remediation to platforms, vulnerabilities, 

or configuration issues could be provided by a mapping to CPE, CVE, and CCE names.  Prerequisites for 

performing the remediation, e.g. disk space requirements, and whether a reboot is required, will be 

necessary.  Links to machine-interpretable descriptions of the remediation (see OVRL below) may also 

be included eventually.  Certain metadata about CRE entries themselves should also be provided, such 

as creation and modification dates, deprecation status, and provenance information. 

A standardized format for exchanging CREs, their metadata, and the additional data about the 

remediations will be required.  A strawman example was presented and discussed. 

OVRL 

Open Vulnerability Remediation Language or OVRL (a preliminary name) would provide a standardized 

means of creating machine-readable, functional descriptions of remediations.  This would be analogous 

to OVAL, where CRE is analogous to CVE.  An OVRL statement would describe exactly what steps a 

compatible remediation tool must take to perform a remediation action. 

OVRL could potentially reduce the need for certain mapping activities around CRE.  Compatible tools 

could be directed precisely what steps to take, rather than coordinating by ID. 

OVRL should leverage lessons learned from OVAL (and XCCDF if applicable).  It should reuse OVAL 

constructs where possible, since there is significant overlap in the functionality of identifying a machine 

artifact for checking its state (OVAL) and for modifying its state (OVRL). 

An OVRL statement would include: 

 Prerequisites for successful remediation, such as disk space or existing software state 
requirements 

 Order of operations 

 The changes to make to the system 

 Follow-up actions, such as restarting a service or rebooting 

 Steps to take in case of error 
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Discussion topic: Should OVRL use the OVAL schema, extend OVAL schema, or create a separate OVRL 

schema? 

There was broad agreement that the OVAL object structure should be reused somehow in OVRL, 

because of the clear overlap of function.  This could lower cost of adoption for those who have already 

implemented OVAL, and present a lower learning curve to new adopters.  However this reuse is 

accomplished, any changes to the OVAL object structure should be tracked in OVRL and vice versa.  

Simply copying the pertinent OVAL schema elements into an OVRL namespace would require 

maintenance and revision of the same items in two places, duplicating work and possibly leading to 

inconsistencies. 

Directly extending OVAL to support the additional semantics required for remediation was seen by 

several as problematic and adding too much complexity to OVAL.  Also, OVRL is expected to go through 

revision rapidly during early development, and that should not cause rapid OVAL version changes.  It 

was mentioned that the possibility of an OVAL component schema for remediation was discussed at 

OVAL Developer Days 2008.  There could potentially be ways to address OVAL adoption and validation 

requirements that would allow frequent version changes for such a component schema without 

adversely affecting OVAL assessment adoption and validation. 

A strawman example OVRL remediation statement was presented, which directly used items from the 

OVAL namespace where appropriate, and used new schema elements from a notional OVRL namespace 

for new, remediation-specific functionality. 

It was pointed out that the OVAL object structure is only suitable for a limited set of necessary 

remediationsτWindows registry key changes, possibly certain file actions, and perhaps some others.  

Patch installations and application installation or removal are only a few examples of required functions 

that likely could not leverage current OVAL objects.  In such cases, if OVRL was directly using OVAL 

objects, would we propose creating new OVAL schema, or instead create an OVRL object structure?  The 

former could again lead to OVAL versioning problems; the latter could be inelegant and confusing, as 

some system artifacts would be referenced using OVAL objects and some OVRL objects. 

It was suggested that OVRL should be able to "call" OVAL definitions for prerequisite checks etc.  It is still 

to be determined whether the references to such definitions would be directly in the OVRL remediation 

statements, or in some wrapper language (perhaps XCCDF).  The XCCDF spec does include the <fix> 

element which is intended for expressing how to remediate a rule, but no known implementations exist. 

The dangers of accepting and acting on arbitrary OVRL content were discussed.  Since OVRL as imagined 

is intended to describe system state changes, malicious OVRL content could easily subvert any machine 

it was run on.  Digital signatures, content validation, and proper establishment of trust will be critical in 

any use of OVRL.  This is not unique to OVRL, but important to note. 

Discussion topic: "Undo" functionalityτis it possible to reverse a remediation?  Should OVRL support 

describing this?  If so, how? 
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Several attendees agreed that true undo is essentially impossible for remediation, except possibly in 

certain specific circumstances.  One participant experienced in automated remediation estimated that 

even for patches, rollback will be unsuccessful in 75% of cases.  Trying to support undo often implies 

keeping full history of all system state changes made during a remediationτand how long must those 

be kept?  A supporting comment was made pointing out the additional complexity of the interactions of 

multiple changes over time, and the fact that the remediation tool will not be the only thing changing 

the system.  However, it may be worth considering supporting "compensating controls" intended to 

return the system to some known state in the context of the remediation.  This may be more feasible 

than a true rollback. 

Remediation Policy Specification  

This concept involves allowing an organization to identify the allowed or preferred remediations for a 

vulnerability or mis-configuration.  E.g., stating that for a given CVE, a specific CRE is the only allowed 

remediation for a particular CPE.  This should also support specification of remediations to apply to 

certain machine types without requiring a prior check.  These machine types might be defined by OS 

type, server vs domain controller vs desktopτin other words, functional or organizational categories, 

rather than e.g. IP address ranges.  The latter would be addressed by the Control Language (see below). 

There is some conceptual overlap between Remediation Policy and the Control Language.  The scenario 

presented is that system types as described in remediation policies would somehow be translated to 

identifiers of specific machines in the enterprise.  These asset identifiers would then be used in the 

creation of control language statements.  For example, a Remediation Policy document might specify 

certain CREs should be applied to "Internet-facing web servers."  In an operational environment, that 

type description would have to be mapped to actual IP addresses or hostnames in the enterprise, for 

use in Control Language documents.  The specifics of how this mapping would occur is currently 

considered out of scope for this effort. 

Discussion topic: Should XCCDF be explored as the language for expressing remediation policies? 

Many of the scenarios for describing which remediations are allowed for various types of machine are 

similar to the use cases for XCCDF profiles.  XCCDF may therefore be a logical candidate for expressing 

Remediation Policy.  This would allow Remediation Policy considerations to be presented as standalone 

documents, or integrated into the types of checklists currently expressed in XCCDF. 

Concern was expressed over adding additional complexity or bloat to XCCDF.  A counter point was raised 

that if the <fix> element currently in XCCDF is usable for this purpose, there may be little added 

complexity to the specification itself.  For the use case of specifying remediation options to be used if a 

system is found out of compliance with a portion of a benchmark, this seems a natural fit: an XCCDF rule 

specifies what it means to be in compliance; it links to an OVAL definition for how to check; it could link 

to an OVRL statement for how to remediate.  Additional complexity and cost to implement XCCDF are 

definitely concerns, but the question was also raised that if XCCDF is not to be used, what would be the 

alternative?  If XCCDF is suitable, introducing a whole new format could be avoided. 
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It was mentioned that more information may be necessary than is available at the XCCDF rule level.  An 

XCCDF rule might fail for various reasons, which might need to factor into which (if any) remediation 

action is taken. 

Regardless of the final approach, the point was made that a requirement should be to support 

lightweight statements of remediation policy as well as more complex "compliance requirement, 

assessment, remediation, follow-up assessment" documents. 

Remediation Control Language  

This concept involves specifying which remediations to enact on what specific machines in an enterprise.  

The term "control" is used in the sense of directing functional components in the enterprise to take 

specific actionsτe.g. invoking a remediation tool.  The Control Language is seen as the standardized way 

for some centralized decision-making process to coordinate between policy, (optionally) assessment 

results, and remediation actions on specific hosts. 

In a Control Language document, those machines might be described by attributes such as IP addresses 

or ranges, hostnames, or Active Directory or other domain membership.  This contrasts with the 

functional or role categories which would be defined and used by Remediation Policy documents.  The 

Control Language would also specify values for variables used by remediations (e.g. number of 

characters to set as the minimum password length).  It might also support whether the user or admin 

can delay remediation implementation, and if so for how long or how many times.  There may be 

support for other operational parameters as well. 

It is acknowledged that similar use cases exist for coordinating assessment and other functions already 

in the scope of SCAP.  Any work on a Control Language for remediation should take that into account.  

There may be some conceptual overlap with the emerging work on the Policy Language for Assessment 

Result Reporting (PLARR). 

Returning Remediation Results  

This discussion focused on the topic of remediation results.  Is it necessary or desirable to return results 

of a remediation attempt, or is it sufficient to be able to specify a follow-up machine state assessment?  

If results of the remediation attempt are desired, what type and level of detail should be supported?  

Several participants agreed that results from remediation efforts are necessary, supporting at a 

minimum result codes such as success, fail, error, with timestamps and indications of what machines 

were involved.  Also, if remediations are deferrable, indications of whether they are deferred will be 

important.  These results will be needed to knit together tools from different vendors, e.g. assessment, 

remediation and reporting. 

The point was also raised that a post-remediation machine state assessment may be able to discover 

that a remediation wasn't successful, but not why the remediation failed.  Without that, the possibility 

exists for an infinite "assess, failed remediation, assess, failed remediation" loop.  There was also 

speculation that failing to support the return of remediation results might prevent future multi-

component use cases not yet anticipated. 
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Other Comments  

 Certain aspects of remediation decision-making and policy definition were noted to overlap with 
the problem domain of Business Process Execution Language (BPEL).  It may be worth exploring 
BPEL's applicability to remediation, or even broader concerns in security content automation. 

 It was mentioned that there are certain existing patents applying to remediation, some held by 
participating organizations.  The possibility exists for remediation standardization efforts to 
enter areas protected by one or more patents. 

Conclusion of Remediation Discussion  

These remediation standardization efforts are just beginning.  Further feedback and participation is 

definitely desired.  The clear consensus from those present was that focusing first on developing CRE 

would provide the quickest path for initial remediation capabilities to be integrated into the standards-

based security content automation workflow.  The Markup Language and Control Language may also be 

necessary in order to define inputs and outputs adequately to allow for possible validation testing.  

There was general agreement that OVRL and Remediation Policy Specification are important, but of 

lower priority. 

The NIST Emerging Specifications Discussion List will initially be used for discussion.  See 

http://scap.nist.gov/community.html to subscribe. 

CCI Use Cases for DoD 

Dave Hoon, who supports Field Security Operations (FSO) at DISA presented Common Control Identifier 

ό//LύΦ  C{hΩǎ Ƴƛǎǎƛƻƴ ƛǎΥ 

Responsible for enhancing availability and security of the Global Information Grid by ensuring adherence 
to Information Assurance and NETOPS Policies including development of guides and procedures; training 
of Combatant Commands, subordinate and service components; implementation of standard IA 
solutions; formal certification reviews and tracking compliance metrics.  

C{hΩǎ ŦǳƴŎǘƛƻƴǎ ƛƴŎƭǳŘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

Develop, Implement and Maintain IA Security Guidance and Processes. Conduct Full Scope Security 
Reviews and Provide Assistance. Provide Certification and Accreditation Support and Perform as The 
Single Certifying Authority for DISA. Develop and Implement a NETOPS Evaluation and Certification 
Program. Perform Computer Network Defense Service Provider assessments and make Certification 
recommendations. Implement Security Architecture and Information Assurance Tools. Develop and 
distribute IA Training Products and Provide IA Training. Develop, Implement and Maintain Vulnerability 
Management Systems. 

C{hΩǎ ǇŜǊǎǇŜŎǘƛǾŜ ŎƻƳŜǎ ŦǊƻƳ ŀƭƭ ǎƛŘŜǎ ƻŦ ǘƘŜ ǇǊƻōƭŜƳΦ  ¢ƘŜȅ ŀŎǘ ǎŜŎǳǊƛǘȅ ŎƻƴǘŜƴǘ ŀǳǘƘƻǊǎΣ ǘƘŜȅ ǿǊƛǘŜ 

tools to assess using that content, they write tools to remediate using that content, they perform 

assessments using that content, they collect data from the assessments, they develop POA&Ms, etc.  

This provides FSA with a full view. 

Documents that they consider to be source policy include DoD 8500 SeriesΣ L!±aǎΣ /¢hΩǎΣ {t улл-53, 

CNSS 1253, CJCSM, etc.  Getting these documents down to meaningful terms is a struggle.  Today they 

have 39 STIGs, which translates into roughly 125 security checklists,   that they maintain internally.  They 

http://scap.nist.gov/community.html
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produce 13 -15 new development guides each year.  They also have a regular maintenance program: 

every two months they do an update of their security guidance and publish that. 

Everything they develop is maintained in the database, is in proprietary format, and in their vulnerability 

management system.  When they enumerate all of the requirements they come up with over 45,000 or 

more vulnerabilities and requirements that they track.  They perform more 10,000 asset reviews 

annually.  They see the struggles people have in implementing security. 

As good as SCAP has been, there are still problems.  Determining what to do, what is security guidance?  

When are you done?  When are you secure?  Have you covered all the requirements that you need?  

There are also problems with compliance reporting.  Starting with so many documents, how do you 

make the relationship to the stand-alone requirements?  Sometimes these map back, sometimes they 

ŘƻƴΩǘΦ  ¢ƘŜǊŜ ŀǊŜ ŀƭǎƻ ǇǊƻōƭŜƳǎ ǿƛǘƘ ǎŜŎǳǊƛǘȅ ƎǳƛŘŜ ŘŜǾŜƭƻǇƳŜƴǘΦ  ¢ƘŜǊŜΩǎ ŀ ƘƛƎƘ ŘŜƳŀƴŘ ŦƻǊ ƴŜǿ ŀƴŘ 

updated security guidance, they need to go through various approval authorities ς ƛǘΩǎ ŘƛŦŦƛŎǳƭǘ ŦƻǊ C{h ǘƻ 

keep up with the demand. 

FSO sees CCI as helping out with these problems.  CCI is a de-composition of an IA Control or an IA 

industry best practice into single, actionable statements.  Take the IA Control, de-compose it into what 

ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŀƴŘ ǘƘŀǘΩǎ ǿƘŀǘ ŀ //L ƛǎΦ  ! //L ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ŀ ǊŜǉǳƛǊŜƳŜƴǘΣ Ƨǳǎǘ ŀƴ ŜƴǳƳŜǊŀǘƛƻƴ 

of several requirements.   A CCI List is a collection of CCI Items, which express common IA practices or 

controls.  The CCI data specification is currently out in draft; it has been released to NIST and NSA and 

ǘƘŜȅΩǾŜ ǊŜŎŜƛǾŜŘ ǎŜǾŜǊŀƭ ŎƻƳƳŜƴǘǎ ōŀŎƪ ŀƴŘ ǘƘŜ ŘƻŎǳƳŜƴǘ Ƙŀǎ ōŜŜƴ ǳǇŘŀǘŜŘ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ŀƴŘ ǊŜ-

released. 

CCI Use Cases 

The following are some use cases for CCI as envisioned by FSO.  

 Secure Product Development - Vendors can use CCI to incorporate security requirements into their 

products as part of the development cycle and then they Ψǿƛƭƭ ƪƴƻǿ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ŘƻƴŜ.Ω 

IA Compliance Reporting - CCI allows detailed reporting of compliance to IA Controls and will include 

the ability to report partial compliance. 

Security Guide Development - CCI data model in VMS will supports dynamic STIG generation based on 

asset characteristics and this supports consistent guide development from external sources. 

FSO believes that CCI helps to bring clarity to some of the vagueness in the 800-53 IA controls.  Also, it 

ǿƛƭƭ ƘŜƭǇ ǿƛǘƘ ŎƻƳǇƭƛŀƴŎŜ ǊŜǇƻǊǘƛƴƎΣ ǘƻ ŀŎǘ ŀǎ άƎƭǳŜέ ǘƻ ōǊƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ǘƻƎŜǘƘŜǊ ǘƘŀǘ ŀǊŜ ǊŜŎŜƛǾŜŘ ŦǊƻƳ 

many different sources. 

Dave then illustrated these points by showing an example IA Control (IA-5) and showed how many 

requirements are derived from that single control.  He then showed several CCIs that can generated 

from that single control. 
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FSO sees CCI to be a link between various policies to individual SCAP standards.  Within the data model, 

ŀ //L ƛǘŜƳ ŘƻŜǎƴΩǘ ŀǇǇƭȅ ǾŀƭǳŜǎΣ ƛǘ ŘƻŜǎƴΩǘ ǇǊŜǎŎǊƛōŜ ǿƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ ŘƻƴŜΦ  wŀǘƘŜǊΣ ƛǘ Ƨǳǎǘ ǎǘŀǘŜǎ ǿƘŀǘ 

the capability is, what the action is that needs to be performed.  A CCI item contains a name, a 

description, a note for additional clarification (if needed), a parameter, and also an ability to cite the 

source references. 

An attendee pointed out that SCAP content frequently refers to DISA STIGs.  However, the DISA STIGs 

Ŏŀƴ ŎƘŀƴƎŜΦ  Iƻǿ ŘƻŜǎ ƻƴŜ ƪƴƻǿ ǿƘŀǘ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ {¢LD ǘƘŀǘ ŀ ŘƻŎǳƳŜƴǘ ǊŜŦŜǊǎΦ  5L{!Ωǎ ŎƻƴǘŜƴǘ ǿƛƭƭ 

reference CCIs.  Another attendee pointed out, however, that DISA STIGs are becoming reference-able 

resources, and recommended that they be placed in some sort of wrapper.  The DISA roadmap calls for 

STIGs and checklists, but they will be replaced with benchmarks expressed in XCCDF and making 

references to SCAP data (CCE, CVE, etc.).  Again, the point was made that noting version information 

when referencing documents is critically important and this will become obvious when we enter the 

audit space.  Dave responded that the current CCI specification could handle the referencing of version 

information.  

Matt Wojcik stated that CCE is attempting to reference document versions.  Deprecation information is 

also important.  An attendee asked whether CCI would support nested mappings, e.g. with regards to 

800-53 and 1253.  Yes.  

We also need to consider the propagation of mapping.  We need to consider exercising transitive 

relationships.  By building a layer approach to handle the identifiers, we reduce the amount of effort 

required to maintain it.  Agreed.  

An attendee said he was anticipating an explosion of relationships.  E.g. CVE is related to CPE ς several 

relationships can apply: has been recorded, has been verified, has been acknowledged by the vendor, 

can reasonably be assumed in an operational setting to apply, etc.  The nuanced differences in these 

relationships is important.  The authority who sets these relationships is going to be critical.  

CCI Business Rules 

A CCI must meet certain criteria to be considered a valid CCI.   

 Single requirement ς The CCI represents a single capability that was decomposed from the 

source policy document.   

 Actionable ς The CCI represents an action that can be taken against the system or an 

organizational policy.   

 Measurable ς The action that the CCI is describing will be something that can be determined or 

measured.   

A DoD Use Case 

DISA has the notion of a Security Requirements Guide.  Not a product level, but more abstract, it 

specifies a technology, e.g. an operating system.  The you can drill down to which operating system, 

then drill down further for which version, etc.  CCI is the glue which then maps these Security 
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Requirements Guides into the policy document, e.g. 800-53v3.  DISA plans to begin development with 

this technology very shortly and the plan is to fully utilize SCAP.  

CCI Way Ahead 

Current: 

Å DISA FSO will establish the initial CCI List based on NIST SP 800-53 v3. 

Å The list will then be distributed to the Consensus Group for review and comment.   

Å Utilize a comment tracking matrix to capture all reported actions to the consensus group that 

will track the status of the actions through completion. 

Å An updated matrix will be distributed on a monthly basis in an effort to provide a status of 

outstanding issues. 

Å Additions to the CCI List can be submitted to DISA FSO for inclusion to the CCI List.  Submissions 

should be sent to cci@disa.mil.  

Å It is anticipated that the CCI List will initially be published on a semi-annual basis. 

Å DISA FSO will work with source policy owners and authoritative sources to validate CCI item and 

reference mappings.  When CCI reference mappings are validated, DISA FSO will update the CCI 

list with the CCIRefMapValidatedBy and CCIRefMapValidatedByDate data elements. 

Future 

Å As the CCI process and specification matures, DISA FSO will consider alternative options for the 

management and moderation of the CCI List. 

The Windows XP FDCC Content was analyzed: 

Å To document the mappings of the Checks to the Source Policy Document, NIST SP 800-53 

Å To provide a sample compliance report for compliance to the following IA Controls: 

Å AC-1 thru AC-21 

Å AT-1 thru AT-5 

Å AU-1 thru AU-12 

Å IA-5 thru IA-6 

Å To document the mapping of the checks to sample CCIs developed from the same controls 

mentioned above 

Å To provide a sample compliance report for compliance to the draft CCIs 

Å Compare the compliance results with and without CCI 

After performing a Windows XP FDCC CCI analysis, DISA found that CCI enables factual representation of 

compliance results and that CCI helps scope content development and completeness. 

A questioner asked that, given the lack of automation support for CCI harvesting out of policy, is that 

ŀƭǎƻ ŀ ŦŜŜŘōŀŎƪ ƭƻƻǇ ǘƻ ǘƘŜ ǇǊŀŎǘƛŎŀƭƛǘȅ ƻŦ ǇƻƭƛŎȅ ŦǊƻƳ ŀ ǎǳǇǇƻǊǘŀōƭŜ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ŀǇǇƭƛŀƴŎŜ ŎƘŜŎƪƛƴƎ Χ 
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ƛŦ ƛǘΩǎ ŀƭƭ Ƴŀƴǳŀƭ ǘƘŜƴ ȅƻǳΩƭƭ ƴŜǾŜǊ ōŜ ŀōƭŜ ǘo get it in a timely manner.  Does this really help in risk 

reduction?  Yes, but DoD would still be interested in the mapping CCI provides.  

Where do you see the CCE to CCI mapping going?  DISA stated that if vendors create CCEs, then they will 

reference them in their CCIs.  Is the vision to have CCIs in XCCDF or not?  DISA will be putting CCI 

references in the XCCDF they generate.  NIST suggested that XCCDF reference CCEs, and then the CCEs 

can reference other identifiers, such as CCIs.  

SCAP Enterprise and Asset Reporting Gap Analysis 

Enterprise Reporting Concepts  

The concept is that vendors make tools that do assessments. What the vendors do within the tools to 

collect the assessments is their problem, but that data belongs to the enterprise and so should be 

available to the enterprise in the format that it wants and with the fields that it wants. Presentation uses 

DoD as an example use case for network assessments, but DoD is not very unique as an enterprise with 

regards to networks and IT. 

A typical U-shaped area is defined. Network assessment policies are pushed from a high-level policy 

server down to the asset level. At that level you have vendor tools to perform the actual assessments 

(both SCAP and non-SCAP). Results of running that content should be fused across all tools and 

propagated back up. That information can be used to track compliance posture, inventory, license state, 

to help make remediation decisions, and in general to help systems administrators and managers at all 

levels of oversight to manage their infrastructure. Since not all tools are SCAP, SCAP content alone does 

not solve the problem. A standard format, however, makes data actionable and useful (since it can be 

correlated). 

Simulation concept is about characterizing a network using C*E and describing the potential attack 

patterns. Defense in depth evaluation can provide probabilities for how successful attacks will be 

(Lincoln Labs is working on this). Any simulations depend on having good data. 

Enterprise reporting is about packaging data to give appropriate levels of data to each level in the 

management chain. The lowest level system administrator needs all the data, down to individual patch 

settings. As you go up the chain however, less and less information is required to make effective 

decisions. Information is tailored to the level of situational awareness that you actually need. 

LƴŦƻǊƳŀǘƛƻƴ ƛǎ ŀƭǎƻ ǘŀƛƭƻǊŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ ŘŜǾƛŎŜ ƛǘǎŜƭŦ όȅƻǳ ŘƻƴΩǘ ǿŀƴǘ ǿŜō ǎŜǊǾŜǊ 

logs from a firewall) and the role of the person looking at it. Devices need to be placed in both 

operational and technical contexts. 

DoD architecture is used as an example. Data interfaces have to be defined, taking into account network 

infrastructure, policy, authorization, bandwidth, etc. Having defined interfaces allowed DoD to contract 

out specific pieces of their enterprise to different groups since defined interfaces ensure 

ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΦ 5ƻ5Ωǎ Ǝƻŀƭ ƛǎ ǘƻ ōǳƛƭŘ ƻǳǘ ŀƴ ƛƴǘŜǊƻǇŜǊŀōƭŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ōŀǎŜŘ ƻƴ {/!tΦ ¢Ƙƛǎ 

architecture looks very much like other enterprises, however, so interfaces should be standardized 

allowing for policy differences. 
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There is a concern about reliance on assessment content. Who is creating the content, and who is 

ǇŀȅƛƴƎ ŦƻǊ ƛǘΚ LǘΩǎ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǘƘŀǘ ŎƻƴǘŜƴǘ ŜȄƛǎts right now in a variety of proprietary formats; 

standardization will reduce the content burden, not increase it. Analogy is made with the web: there is 

paid content and free content, but as long as the format is standard everyone can access it. 

Question about standardization ONLY on schema, or on APIs as well? There is a general agreement that 

ƛǘΩǎ ōƻǘƘΣ ōǳǘ ōŜŦƻǊŜ ȅƻǳ Ŏŀƴ ǎǘŀƴŘŀǊŘƛȊŜ !tL ƻǊ ƛƴǘŜǊŦŀŎŜ ȅƻǳ ƴŜŜŘ ǘƻ ǎǘŀƴŘŀǊŘƛȊŜ ǘƘŜ ŀƎƎǊŜƎŀǘƛƻƴ 

model. 4 million XCCDF results files is not realistic for enterprise reporting. 

Question about using SNMP: operational sets from SNMP could be reused rather than reinventing the 

wheel. This would enable integration down to the lowest level implementations, but at the same time 

you probably want a gateway to a less lightǿŜƛƎƘǘ ŦƻǊƳŀǘ ό·a[ύ ǘƘŀǘΩǎ ŜŀǎƛŜǊ ǘƻ ƳŀƴŀƎŜΦ  {bat ƛǎ 

network ops, so good for collection but maybe not for reporting. 

Assessment Results Format 

ARF is intended to be a single format for sharing network assessments. Includes: 

- OVAL/XCCDF results, since SCAP tools are producing them 
- Other information generic assessments usually collect: device lists, operating systems, patch 

levels, software inventory, ports and protocols 
ARF is organized at the top level by a device model, then each device by a set of CPE inventory records 

(software installs, basically).  Settings, patches, vulnerabilities, services, and exposed ports/protocols are 

attached to that inventory record as opposed to the device.  This is different than CRF, which is just a list 

of findings. 

Entity identifiers, which are made up of a namespace and unique ID, are used heavily to aid in 

replication. When creating a new entity, a new ID should be chosen.  Then, when that entity is 

subsequently referred to (potentially a delete or modify) that same ID can be used to point to it. 

Discussion moves to the network model, which is made up of commonly known network information.  

This does not include router ACLs or firewall rules, since there is a lot of logic to describe them and 

ǿŀǎƴΩǘ ǾŜǊȅ ǳǎŜŦǳƭΦ LǘΩǎ ƛƴǘŜƴŘŜŘ ŦƻǊ ŀ ŦǳǘǳǊŜ ǾŜǊǎƛƻƴΣ ƘƻǿŜǾŜǊΣ ŀƴŘ ǎƛƴŎŜ !wC ƛǎ ŜȄǘŜƴǎƛōƭŜ ƛǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ 

ŀŘŘ ǘƻ ƛǘΦ ¢ƘŜ ŦǳǘǳǊŜ ŎƻƴŎŜǇǘ ƛǎ ǘƘŀǘ !wC ǿƛƭƭ ōŜ !ww[Υ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ǊŜǎǳƭǘǎ ǊŜǇƻǊǘƛƴƎ ƭŀƴƎǳŀƎŜΦ  LǘΩǎ 

very focused on devices now, but policies, facilities, etc also need to be assessed. 

Current version of ARF does not include hardware information, but since implementations discover it 

ǘƘŜȅΩǊŜ ŎƻƴǎƛŘŜǊƛƴƎ ŀŘŘƛƴƎ ƛǘ ōŀŎƪΦ !wC ƛƴŎƭǳŘŜǎ ǳƴǊŜǎǘǊƛŎǘŜŘ ǘŀƎƎŜŘ ǾŀƭǳŜ ǇŀƛǊǎ όƴŀƳŜ ŀƴŘ ǾŀƭǳŜύΣ ŀƴŘ 

tools were populating those with hardware information. 

ARF vision is to be able to buy enterprise-reporting tools commercially (network assessment devices, 

asset managers, SIMs, etc) and have them be able to speak ARF to exchange information. Asset manager 

gives local sysadmin the ability to manage all of his devices by organization, geographic area, etc. 

Correlation is discussed.  Information coming from several different sources but talking about the same 

asset needs to be deconflicted. Information about open ports is probably more accurate coming from an 
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external network scanner, but information about software inventory is probably more accurate from a 

host-based tool.  ARF/SCAP allow three different pictures of the network to be combined into a single 

(hopefully more accurate) view.  ARF facilitates this by including confidence levels and timestamps. 

CPE Record is made up of 1+ instances, ports and protocols, running services, vulnerabilities (CVEs), 

configurations (CCEs), patches, and scan data (content, scanner, etc). Generic function, role, and family 

are also included to help describe higher-level constructs. OVAL and XCCDF results/system 

ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ Ŏŀƴ ŀƭǎƻ ōŜ ƛƴŎƭǳŘŜŘΣ ŀƴŘ ǘƘŜ ƛŘŜŀ ƛǎ ǘƘŀǘ ƛŦ ȅƻǳΩǊŜ ǇŀǎǎŜŘ ·//5Cκh±![ ȅƻǳ ǎƘƻǳƭŘ ǊŜǘǳǊƴ 

the results. 

Operational attributes include deviŎŜ ŘŜǎŎǊƛǇǘƻǊǎ ǘƘŀǘ ŎŀƴΩǘ ōŜ ŀǎǎŜǎǎŜŘΦ !wC ƛƴŎƭǳŘŜǎ ōƻǘƘ ƎŜƴŜǊƛŎ ŀƴŘ 

DoD-specific fields. For example, fields include DoD Network and Network, with DoD Network being an 

enumeration of possible DoD networks. This is how most OA fields were treated. ARF could also be 

pluggable, with a namespace for DoD and commercial operational attributes. 

Comments on ARF should be sent to LTC Wolfkiel, version 1.0 will be released in 6-8 months (from June 

11, 2009). The version being demonstrated is 0.41. A reference implementation of an ARF consumer is 

currently being built. 

Results from ARF could easily be fed into a SIM (security information manager) tool, especially given 

correlation functions between vulnerabilities and asset descriptions. If ARF succeeds, however, it should 

be able to inform tools outside of SIMs or network tools, such as business intelligence tools. XBRL 

(Extensible Business Reporting Language) could be used on a large scale to aggregate it. 

Is ARF lightweight enough? Names and structure are very built-out in order to be unambiguous, but it 

ŀŘŘǎ ōƻǘƘ ǊǳƴǘƛƳŜ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǘƛƳŜ ŎƻǎǘǎΦ ¢ƘŜ ƛŘŜŀ ƛǎ ǘƻ ŎǊŜŀǘŜ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘΩǎ ǳǎŀōƭŜ ŦƻǊ 

everyone, not just for DoD. Increasing modularity, especially in operational attributes, would mitigate 

some of this. Based on converting existing tools within DoD to use ARF, ARF was never completely filled 

ƻǳǘ ōǳǘ ƛǘ ǿŀǎƴΩǘ ǘƻƻ ōŀŘΦ {ƛƴŎŜ ƛƴ !wC ŀƭƳƻǎǘ ŜǾŜǊȅǘƘƛƴƎ ƛǎ ƻǇǘƛƻƴŀƭ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜ ǘƻƻƭ ŎƻǳƭŘƴΩǘ 

ǇƻǇǳƭŀǘŜ ƛǘΣ ƛǘ ŘƛŘƴΩǘ ƘǳǊǘΦ 

Leaving things optional to start off, in order to keep implementation cost down, is ideal. Things can be 

closed down later. 

Summary Results  

ARF Summary Results should provide information about findings on multiple assets by count or list 

ǊŀǘƘŜǊ ǘƘŀƴ ŘŜǘŀƛƭŜŘ ǊŜǎǳƭǘǎ ōȅ ŀǎǎŜǘΦ CƻǊ ŜȄŀƳǇƭŜΣ άŦƻǊ ŜŀŎƘ /t9 ǘƘŀǘ ƳŜŜǘǎ ǘƘƛǎ ǇŀǘǘŜǊƴΣ LΩƭƭ ƎƛǾŜ ȅƻǳ ǘƘŜ 

ŎƻǳƴǘέΦ hǊΣ άŦƻǊ ŜŀŎƘ //9 ǇŀǊŀƳŜǘŜǊ ǾŀƭǳŜΣ ƘŜǊŜΩǎ ǘƘŜ ƭƛǎǘ ƻŦ ŀǎǎŜǘǎ ǘƘŀǘ ƘŀǾŜ ǘƘŀǘ ǾŀƭǳŜ ǎŜǘέΦ !ƭƭƻǿǎ ȅƻǳ 

to get tailored results for a single finding across multiple assets, while ARF allows you to get tailored 

results for many findings across a single asset. General consensus is that ARF summary results, as a first 

shot and on first glance, is on the right track. 
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Summary Results is reusing many of the ARF schemas, and is really just another way of looking at the 

same data. So although ARF is released and Summary Results is not, they need to refer to each other. 

They can still evolve separately (fast-track one but slow-play the other) but need to be related. 

Brought up that there are some common constructs in ARF, Summary Results, and PLARR. Back in the 

Řŀȅ ǘƘŜǊŜ ǿŀǎ ŀ ƴƻǘƛƻƴ ƻŦ ŀƴ ά{/!t /ƻƳƳƻƴǎέ ǎŎƘŜƳŀ ǘƘŀǘ ŀƭƭ ƻŦ ǘƘŜ ǇǊƻǘƻŎƻƭǎ ŀƴŘ ǎŎƘŜƳŀǎ ŎƻǳƭŘ 

ƭŜǾŜǊŀƎŜΦ ¢ƘŜǊŜ ƴŜŜŘǎ ǘƻ ōŜ ŀ ƎǊŀŎŜŦǳƭ ǿŀȅ ǘƻ Řƻ ƛǘΣ ōŜŎŀǳǎŜ ƛŦ ǘƘŜȅΩǊŜ ǘƛŜŘ ǘƻƻ ŎƭƻǎŜƭȅ ǘƻƎŜǘƘŜǊ ƛǘ ǿƛƭƭ 

stifle innovation. Asset device model is used and defined separately by ARF, XCCDF, and OVAL. The more 

ǘƛƎƘǘƭȅ ǘƘƛƴƎǎ ŀǊŜ ƪƴƛǘ ǘƻƎŜǘƘŜǊ ǘƘŜ ǿƻǊǎŜ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ƻƴŜ ǘƘƛƴƎ ŀŦŦŜŎǘ ŀƴƻǘƘŜǊΣ ōǳǘ ƘŀǾƛƴƎ ŀ άƭŜƎƻ 

ōƭƻŎƪǎέ {/!t ƳƻŘŜƭ ǿƻǳƭŘ ƳŀƪŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƛƴǘŜƎǊŀǘƛon easier. 

¦ǎŜ ŎŀǎŜ ƛǎ ŘƛǎŎǳǎǎŜŘΥ ƴŜǿ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ŦƭŀǎƘ ŎƻƳŜǎ ƻǳǘΣ ǉǳŜǊȅ ƛǎ άǿƘŀǘ ŎƻƳǇǳǘŜǊǎ ƘŀǾŜ ²ƛƴŘƻǿǎ ·t 

ŀƴŘ CƭŀǎƘ ƛƴǎǘŀƭƭŜŘέΦ !ƴƻǘƘŜǊ ǳǎŜ ŎŀǎŜǎ ƛǎ ǎŜǇŀǊŀǘƛƴƎ ƻǳǘ ǊŜǎǳƭǘǎ ōȅ ǊŜƎƛƻƴ όŜȄŀƳǇƭŜ ƻŦ ŀƴ ƻǇŜǊŀǘƛƻƴŀƭ 

attribute). 

Question is asked about whetƘŜǊ !wC ǊŜǇƻǊǘǎ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘΣ ǎƛƴŎŜ ǘƘŜȅΩǊŜ ōǊƛƴƎƛƴƎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦŦ ŀ 

host. Answer is that other than having it in a standard format, there should be no additional risk. No one 

in the DoD has said it should be either classified or not, so the assumption is not. Guidance is 

inconsistent. 

Policy Language for Assessment Results Reporting  

Idea is a way of telling network assessors what information they should put in an ARF through an 

automated format. PLARR should allow a system administrator tailor his system results/ARF results. 

Set of use cases range from reporting and aggregation (am I vulnerable to this CVE?), SIM aggregation 

(pulling in different feeds from different tools), and compliance reporting. 

CƛǊǎǘ ǎŜŎǘƛƻƴ ƻŦ t[!ww ƛǎ ŘŜŦƛƴƛƴƎ ǿƘŀǘ ȅƻǳΩǊŜ looking for. You can request check content (XCCDF and 

OVAL directly) or enumeration content (a list of C*Es) and include options like due dates and freshness 

dates. Second section is defining which assets you want to scan. Uses entity identifier and other asset 

fields from ARF to select assets. Last section is how you want the results returned. 

One example is to scan a subnet for a vulnerability (CVE). A filter is used to only return assets that have 

the vulnerability. A second example shows how to send SCAP (XCCDF) content and get back SCAP 

results. 

One question is what is the scope of PLARR? Does it include transport specifications or is it just an XML 

ǎŎƘŜƳŀΦ hƴŜ ƻǇǘƛƻƴ ƛǎ ǘƻ ŀŎŎŜǇǘ ŀƴ ·a[ ŘƻŎǳƳŜƴǘ ŀǘ ŀ ƎƛǾŜƴ ŜƴŘǇƻƛƴǘΣ ōǳǘ ǘƘŀǘ ŘƻŜǎƴΩǘ ƘŀƴŘƭŜ 

asynchronous results very well. Other option is to include transport in the specification but not in the 

XML schema. Use existing facilities at the web service or transport level, such as WS-Eventing. 

Question about architecture: is PLARR asking a data source for information or asking targeted systems? 

Probably a data source, some possible PLARR implementers are an ARF data repository or a network 

scanner. Another issue is how to handle errors. Is there an ARF error, PLARR error, or do you rely on 
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transport to send errors back (e.g. 500 error from HTTP). Relying on transport is easier but can cause 

inconsistencies, including an error response type would add complexity but remove ambiguity. 

Question is asked about why PLARR is specifying both application layer and session layer, and what 

would you do in the case of an air-ƎŀǇ ƴŜǘǿƻǊƪΦ ¢ƘŜ ƛŘŜŀ ƛǎ ǘƻ ǎǇŜŎƛŦȅ о ƻǊ п ŎƻƳƳƻƴ ǿŀȅǎ ōǳǘ ŘƻƴΩǘ 

ƭƛƳƛǘ t[!ww ǘƻ ƻƴƭȅ ǘƘƻǎŜ ƻǇǘƛƻƴǎΦ LŦ ǘƘŜ ǎǘŀƴŘŀǊŘ ŘƻŜǎƴΩǘ ǎǇŜŎƛŦȅ ǎŜǎǎƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻƻƭǎ ǿƛƭƭ ƘŀǾŜ ƴƻ 

ǿŀȅ ƻŦ ǘŀƭƪƛƴƎΦ LǘΩǎ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǿŜΩǊŜ ǎŜŜƛƴƎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ŎƻƳƳŀƴŘ ŀƴŘ ŎƻƴǘǊƻƭ ǊŜǉǳŜǎǘǎ ƛƴ 

general, so while PLARR might need to specify it now to get things moving but in the future the problem 

is much larger than PLARR. 

At a more conceptual level, PLARR supports a wide variety of requests. Suggestion is made the PLARR 

should allow you to cherry pick SCAP results: thin vs. full results, include extended definitions, only 

ƛƴŎƭǳŘŜ άǾǳƭƴŜǊŀōƛƭƛǘȅέ ǊŜǎǳƭǘ ǘȅǇŜǎΦ !wC ŀƴŘ t[!ww ŀƎƎǊŜƎŀǘƛƻƴǎ ŀƭǎƻ ǿƻǊƪ ƻƴ {/!t ǊŜǎǳƭǘǎΣ ǎƻ ǘƘŀǘ 

might cover the same use case. 

Question about whether PLARR is simply a request format or is a command and control format. Does it 

just ask for results, or does it tell scanners to run this OVAL content? PLARR is explicitly avoiding the 

command and control question by ǎŀȅƛƴƎ άL ƴŜŜŘ ǘƘŜǎŜ ǊŜǎǳƭǘǎέ ŀǎ ƻǇǇƻǎŜŘ ǘƻ άǊǳƴ ǘƘƛǎ ǎŎŀƴ ŀƴŘ ƎƛǾŜ 

ƳŜ ǘƘŜ ǊŜǎǳƭǘǎέΦ Lǘ Ƴŀȅ ŜƴŘ ǳǇ ŎƻƳƛƴƎ Řƻǿƴ ǘƻ ǎŎŀƴƴƛƴƎ ƛƴ ƻǊŘŜǊ ǘƻ ƳŜŜǘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘΣ ƘƻǿŜǾŜǊΦ 

More risk in building a control language vs. a request for information. 

Question is asked about whether PLARR supports specifying the type or extent of results. Answer is that 

aggregations and ARF summary results support it, but there may be other ways. Another question is 

whether assessment tools can report all their data back on the fly to a central repository and run queries 

on that local cache rather than remote tools. That architecture decision might not require PLARR, 

ŘŜǇŜƴŘƛƴƎ ƻƴ ǿƘŜǘƘŜǊ ƛǘΩǎ ƛƴǘŜǊƴŀƭ ǘƻ ŀ ǘƻƻƭΦ tŜǊƛƻŘƛŎƛǘȅ ƛƴ t[!wwΣ ƘƻǿŜǾŜǊΣ ŎƻǳƭŘ ŀƭƭƻǿ ŦƻǊ ǘƘƛǎ ǘȅǇŜ ƻŦ 

pre-staging information. One downside of aggregations is that the collecting tool needs to know how to 

ŀƎƎǊŜƎŀǘŜ ŀƘŜŀŘ ƻŦ ǘƛƳŜǎΣ ǿƘƛŎƘ ǊŜǉǳƛǊŜǎ ŜȄǘǊŀ ŎƻƳƳǳƴƛŎŀǘƛƻƴΦ Wǳǎǘ ǊŜǘǳǊƴƛƴƎ Ǿŀƴƛƭƭŀ ǊŜǎǳƭǘǎ ŘƻŜǎƴΩǘ 

require aggregation instructions so can be one-way. 

Another question is whether PLARR and ARF need to be so closely tied. Do you want to send 

XCCDF/OVAL with PLARR and have vanilla XCCDF/OVAL results returned external to ARF? External 

XCCDF, OVAL, CND/SCAP Core, and ARF schemas are also reused in PLARR. NIST suggests not limiting 

PLARR to ARF or even to assessment results reporting. Give the community time to look at PLARR 

external to ARF. 

Another point to consider is currency of information: especially in aggregations you can combine results 

that were assessed a week ago with things that were assessed yesterday. ARF return could include a 

ǘƛƳŜ ǇŜǊƛƻŘΣ ōǳǘ ȅƻǳ ǇǊƻōŀōƭȅ ŎŀƴΩǘ ōǊŜŀƪ ƛǘ ƻǳǘ ǇŜǊ-device. 

Lƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀ ŦǊŜǎƘƴŜǎǎ ǎǘŀƳǇΣ ȅƻǳ ƴŜŜŘ ǘƻ ŘŜŦƛƴŜ ǿƘŀǘ ƘŀǇǇŜƴǎ ƛŦ ǘƘŜ Řŀǘŀ ŘƻŜǎƴΩǘ ƳŜŜǘ ǘƘŜ ŎǊƛǘŜǊƛŀΦ 

Does it rescan immediately, does it wait until fresh results come in, or does it respond with an error? 

tƻƛƴǘ ƛǎ ōǊƻǳƎƘǘ ǳǇ ǘƘŀǘ ǉǳŜǊȅ ƭŀƴƎǳŀƎŜǎ ǾǎΦ ǇǳǎƘƛƴƎ ƻǳǘ ƛƴŦƻǊƳŀǘƛƻƴ ŀǎ ƛǘ ŀǊǊƛǾŜǎ ƻǊ ŦƻǊŎƛƴƎ ŀ ǊŜǎŎŀƴΥ ƛǘΩǎ 
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much easier to just implement a request service vs. tying into operational requirement about when to 

transmit things. 

BOF - NECAP 

The session began with a general inquiry of those who have heard of the NECAP effort.  George Saylor 

introduced the agenda of the BoF session.  NECAP is about the network configuration and event 

ƳŀƴŀƎŜƳŜƴǘ ǎǇŀŎŜΦ  ¢ƘŜ ǇǳǊǇƻǎŜ ƛǎ ǘƻ ŦƛƎǳǊŜ ƻǳǘ ǿƘŀǘ Řƻ ǿŜ ƴŜŜŘ ǘƘŀǘ ŘƻŜǎƴΩǘ ŀƭǊŜŀŘȅ ŜȄƛǎǘ ǘƻ ŎŀǇǘǳǊŜ 

events, what an event is, and what to do with the events.  Looking for feedback for what works and 

ŘƻŜǎƴΩǘ ǿƻǊƪ ŦƻǊ ǿƘŀǘ ƛǎ ōŜƛƴƎ ǇƭŀƴƴŜŘΦ  ¢Ƙƛǎ ƛǎ ƴƻt a new effort yet, this will be a feasibility study ς not 

something vendors need to worry about implementing yet. 

This is not intended to be a security focused standard, but many of the use cases are security related. 

There is work already going on within MITRE on the Common Event Expression (CEE) effort that may be 

usable within NECAP, dealing with logging. 

The criteria for this feasibility study is several-fold.  One is to determine the achievability of the goals, of 

the project.  What will the value be to the community?  What interaction can there be with existing 

protocols (such as SCAP) and with components such as CAPEC (Common Attack Pattern Enumeration 

and Classification) for attack patterns?  Can the events that are captured allow an end-to-end 

traceability to chain together the events across multiple systems to get a picture of what happened 

during an attack?  A goal will be to apply lessons learned from SCAP, so as not to not repeat any 

mistakes that were discovered in the original CVE/OVAL/etc. projects. 

A question was asked about the word Metrology, which is the science of measurement.  NIST even has 

an entire Metrology department.   

.ƛƭƭ IŜƛƴōƻŎƪŜƭ ǿƛƭƭ ōŜ ǊŜƭŜŀǎƛƴƎ ŀ ŘǊŀŦǘ ƻŦ ǘƘŜ /99 ŘƻŎǳƳŜƴǘŀǘƛƻƴ ŦƻǊ .ƭŀŎƪƘŀǘΦ  wŀǘƘŜǊ ǘƘŀƴ ŀ ΨƪƛǘŎƘŜƴ 

ǎƛƴƪΩ ŘǳƳǇ of information in syslog, providing guidance about how to put better quality information 

along with name/value pair information to assist in getting better log data. 

A goal of being able to extend CAPEC such that it would include information about what an attack would 

ƭƻƻƪ ƭƛƪŜΣ ǎǳŎƘ ǘƘŀǘ ŀ ǊŜŘ ǘŜŀƳ ŎƻǳƭŘ ŘŜǎŎǊƛōŜ άǘƘƛǎ ƛǎ ǿƘŀǘ ǿŜ ŘƛŘέ ŀƴŘ ŀ ōƭǳŜ ǘŜŀƳ ŎƻǳƭŘ ǾŜǊƛŦȅΣ άȅŜǎΣ 

ǘƘŀǘ ƛǎ ǿƘŀǘ ƛǘ ƭƻƻƪŜŘ ƭƛƪŜέΦ  ¢Ƙƛǎ Ŏŀƴ ƘŜƭǇ ǘŀƪŜ ǘƘŜ ŀǘǘŀŎƪ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ōŜƛƴƎ ΨƳŀƎƛŎΩ ǘƻ ƳƻǊŜ ƻŦ ŀ 

ΨǎŎƛŜƴŎŜΩΦ  ! ǊŜŀŎƘ Ǝƻŀƭ ƻŦ /!t9/ ǿƻǳƭŘ ōŜ ǘƻ ŘŜǎŎǊƛōŜ ΨǿƘŀǘ ŘƻŜǎ ǘƘƛǎ ǇŀǊǘ ƻŦ ǘƘƛǎ ŀǘǘŀŎƪ ƭƻƻƪ ƭƛƪŜ ǘƻ 

ǎƻƳŜ ƪƛƴŘ ƻŦ ǎŜƴǎƻǊΩΦ  ¢Ƙƛǎ ǿƻǳƭŘ ŀƭƭƻǿ {La{ ŀƴŘ ǎǳŎƘ ǘƻ ǊŜŎƻƎƴƛȊŜ ŀƴ ŜƴǘƛǊŜ ŀǘǘŀŎƪΦ 

No real threat enumeration type of information available at this time.  It may provide value for 

situational awareness, but not a lot of information sharing in this area at this time.  There are schemas, 

ōǳǘ ƴƻǘ ŀ ƭƻǘ ƻŦ Řŀǘŀ ǘƻ Ǝƻ ƛƴǘƻ ƛǘΦ  ! ǉǳŜǎǘƛƻƴ ǿŀǎ ŀǎƪŜŘ ŀōƻǳǘ ŦŀƳƛƭƛŀǊƛǘȅ ǿƛǘƘ άƛ{ƛƎƘǘέόǎǇΚύΣ ǘƘŜȅΩǾŜ 

been doing a lot of work to create an enumeratƛƻƴΣ ŜȄǇǊŜǎǎƛƻƴΣ ŀƴŘ ƳŜŀǎǳǊŜƳŜƴǘ ƻŦ ǘƘǊŜŀǘǎΦ  ¢ƘŜȅΩǊŜ 

commercial, but an offer was made to make an introduction for George to the company. 
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{ƻƳŜƻƴŜ ŜƭǎŜ ŀƭǎƻ ƳŜƴǘƛƻƴŜŘ ŀƴ ŜŦŦƻǊǘ ǘƻ ǘǊŀŎƪ ǘƘǊŜŀǘ ǇŀǘǘŜǊƴǎΦ  ²Ƙŀǘ /t9ǎ Řƻ ǘƘŜȅ ǘŀǊƎŜǘΣ ǿƘŀǘ /±9Ωǎ 

or CWEs do they leverage, etc.  In a neutral non-methods and means way, in English. George agreed it 

would be good to know more about who is out to get you in general threat terms. 

George outlined potential components such as reporting and a method to query.  Here is a way to 

correlate data and create a standard report and get information back in a standard way. 

Query languages have an inherent difficulty in dealing with a distributed environment.  George referred 

to an earlier discussion around difficulty of getting information from nmap to a higher reporting tool. If 

ǘǿƻ ŘƛŦŦŜǊŜƴǘ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƘŀǾŜ ŎƻƳǇƭŜǘŜƭȅ ŘƛŦŦŜǊŜƴǘ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎΣ ǘƘŜǊŜΩǎ ƴƻ ǊŜŀƭ ǿŀȅ ŦƻǊ 

anyone else to repeat their results reliably, making it non-scientific. 

Policy would be a very difficult area to tackle.  What kind of decisions can be made about what you log, 

Ƙƻǿ ƭƻƴƎ ȅƻǳ ƪŜŜǇ ƛǘΣ ǿƘŀǘ ŦƛƭǘŜǊǎ ȅƻǳ Ŏŀƴ ƻǊ ŎŀƴΩǘ ŀǇǇƭȅΣ ŜǘŎΚ  ¢ƘŜ ǇǊƻōƭŜƳ ƛǎ ǘƘŀǘ ǎǘƻǊƛƴƎ ŀƭƭ ƻŦ ǘƘŜ 

network event information is huge, and will be a storage issue.  Some places are only able to keep a day 

of information or less, limiting the time available to make decisions based on the data.   The ability to 

make decisions fast based on good information is critical. 

It was mentioned that if NECAP follows the SCAP pattern, this kind of policy would fall outside of scope.  

Policy seems to be distinct from these specifications.  George agrees that he felt it was outside the scope 

for NECAP. 

!ƴ ŜȄŀƳǇƭŜ ǳǎŜ ŎŀǎŜΥ ƛŦ ȅƻǳ ǎŜŜ ŀƴ ŀƭŜǊǘ ŦƻǊ ŀƴ !ǇŀŎƘŜ ǿŜō ǎŜǊǾŜǊ ŀƴŘ ƪƴƻǿ ȅƻǳΩǊŜ ǇŀǘŎƘŜŘ ŦƻǊ it or are 

not running an Apache server, allows a consumer to risk rate the event.  Allows for prioritization of 

resources to higher risk attacks.  By bridging between NECAP events and SCAP data, would allow for 

determination in tools.  Allows for elimination of some potential false positives. 

By the end of this fiscal year, a feasibility study will be released for NECAP.  Many industry experts and 

stakeholders are working with DoD/NIST/MITRE people on aspects of the feasibility study.  Looking at 

ARF for help in what is an asset, how do you define that asset if it reports an event.  Do we need to 

understand this information as it was (considering DHCP and DNS changes) or only as it is today? 

SNMP information like CPU utilization and disk utilization are examples of information and network 

management event information that are not really security related, but will fall under the general scope 

of NECAP.  Again, initial work will more focus on security event issues. 

Something not raised in the slides: on the ǎƻŦǘǿŀǊŜ ǿŜŀƪƴŜǎǎŜǎΣ ǘƘŜǊŜ ŀǊŜ ǿŜŀƪƴŜǎǎŜǎ ǘƘŀǘ ŘƻƴΩǘ ƘŀǾŜ 

CVEs.  These weaknesses may be against a product or other, but may still have event signatures.  Some 

ŜǾŜƴǘǎ ōŜƛƴƎ ŘŜŀƭǘ ǿƛǘƘ Ƴŀȅ ƴŜŜŘ ǘƻ ƘŀǾŜ ŀ ΨǊŜƭƛŀōƛƭƛǘȅΩ ƻǊ ŎƻƴŦƛŘŜƴŎŜ ƭŜǾŜƭ ōŀǎŜŘ ƻƴ ǘƘƛƴƎǎ ǎǳch as 

distances from the source for the information.  If we recognize an attack pattern that is not related to a 

CVE, there may be a CWE or CAPEC signature that will describe this type attack.  Not all applications 

(such as small or proprietary pieces of software) will ever have CVEs associated with them. 

Another issue brought up the difficulty of trying to lock down a schema first and add data later.  The 

ōŜƴŜŦƛǘ ƻŦ άǘǊƛǇƭŜ ǎǘƻǊŜǎέ ǿŀǎ ƳŜƴǘƛƻƴŜŘ ŀǎ ōŜƛƴƎ ǇƻǘŜƴǘƛŀƭƭȅ ǳǎŜŦǳƭ ŦƻǊ ǘƘƛǎ ǳǎŜ ŎŀǎŜΦ  DŜƻǊƎŜ ŎƻƴŦƛǊmed 
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that semantic methods are indeed being looked at.  It was also raised that some thought should be 

given to importing data from synthetic models.  Thought will be given to being able to run simulations 

and see if data could lead to potential attack signatures.   

The larger challenge will be on the large log producer side.  There can be issues where we cannot have 

something like a firewall needing to do a lookup for every event being tracked.  The consumer side may 

need to process and bring in additional data that would be prohibitive for the producer.  Potentially 

technology may catch up with this issue and solve the problem in the future. 

DŜƻǊƎŜ ǎǘǊŜǎǎŜŘ ǘƘƛǎ ƛǎ ƴƻǘ ȅŜǘ ŀ ǇǊƻƎǊŀƳΦ  ¢Ƙƛǎ ƛǎ Ƨǳǎǘ ŀ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ ŀǘ ǘƘƛǎ ǘƛƳŜΦ  ¢ƘŜ Ψb9/!tΩ ƴŀƳŜ 

is being used for this effort just to look at the feasibility study.  The study should be available at the end 

of this (2009) fiscal year.  The subject is very complex and large because of just how much data and how 

many events can exist. 

Question was raised that for NECAP (or whatever it eventually becomes), what is it that NECAP will 

automate?  Speculation on answers said attack response, remediation, threat capture, increase and 

decrease in logging verbosity, ability to provide information for network access decisions.  It was raised 

that there are techniques used in financial areas and others that do complex event processing to make 

determinations.  However, these are generally proprietary and specific to an industry.  George 

commented that there are some open source efforts in this area, and there may be some key ideas 

(Open GIS (sp?)) that may be able to leverage some of this data. 

Lǘ ǿŀǎ ǊŀƛǎŜŘ ǘƘŀǘ ŀǘ ǘƘŜ ŎƻǊŜΣ ƛǘΩǎ ǊŜŀƭƭȅ ŀōƻǳǘ ƭƻƎƎƛƴƎ ǎǘŀƴŘŀǊŘ ŜǾŜƴǘǎ ƛƴ ŀ ŎƻƳƳƻƴƭȅ ŀƎǊŜŜŘ ǳǇƻƴ ŀƴŘ 

standard way, with standard information. 

In some cases, security operations are often looking at the same events over and over from day to day, 

for the same kind of attacks.  This will help lend to automated responses to this sort of event.  It was 

raised that we could automate assessment of events related to specific incidents more easily, than from 

spreadsheets and other locations by hand. 

Lǘ ǿŀǎ ǉǳŜǎǘƛƻƴŜŘ ŀōƻǳǘ ǿƘŀǘ ǘƘŜ Ǿƛǎƛƻƴ ŦƻǊ b9/!t ƻƴ ǘƘŜ ƻǊƛƎƛƴŀƭ bL{¢ ΨŦǳǘǳǊŜ ǎǘŀǘŜΩ ǎƭƛŘŜ ǘƘŀǘ ǿŀǎ 

presented at the beginning of the conference.  A lot of this is about situational awareness and 

interoperability.  There is a lot of room for innovation in this space, more than is currently available 

today. 

Question was raised what tools are currently doing or allowing in the market today for events.  

Someone mentioned a company called Agent Logic (?) that deals with just this type of complex event 

analysis from disparate sources.  Another vendor product was also named that performs in this space, 

and it is being attempted to bring them into the conversations around NECAP.  George raised that a lot 

ƻŦ ŎƻƳǇŀƴƛŜǎ ƘŀǾŜ ǎǇŜƴǘ ŀ ƭƻǘ ƻŦ ƳƻƴŜȅ ƻƴ {L9aǎ ŀƴŘ ǎǘƛƭƭ ŘƻƴΩǘ Ŧǳƭƭȅ ǘǊǳǎǘ ǘƘŜƳΣ ŀƴŘ Řƻ ŀ ƭƻǘ ƻŦ ǿƻǊƪ ōȅ 

hand outside the SIEM.  This will be an issue to help build awareness around the need to build 

confƛŘŜƴŎŜ ƛƴ ǘƘŜ ǘƻƻƭǎ ŀƴŘ ǿƘŀǘ ǘƘŜȅΩǊŜ ǊŜǇƻǊǘƛƴƎΦ 
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It was mentioned that this effort is just at its beginning, similar to CVE and such were many years ago.  

Important to grasp where we want to go and start moving things in the right direction in how we deal 

with events and the key issues, and allow for the ongoing improvements to situational awareness and 

ƳƻǊŜ ŀǎ ǿŜ  ƎƻΦ  ²Ŝ ǎƘƻǳƭŘ ƘƻǇŜŦǳƭƭȅ ōŜ ŀōƭŜ ǘƻ ƭŜŀǊƴ ŦǊƻƳ ǘƘŜ ŜȄƛǎǘƛƴƎ ǇǊƻŎŜǎǎŜǎΣ ŀƴŘ ƛǘ ǎƘƻǳƭŘƴΩǘ ǘŀƪŜ 

ǳǎ мл ȅŜŀǊǎ ǘƻ ƳŀƪŜ ǘƘŜ ǎŀƳŜ ƛƳǇǊƻǾŜƳŜƴǘǎ ǿŜΩǾŜ ǎŜŜƴ in that space. 

George provided himself as a contact for any questions, issues, or discussions on NECAP.  He can be 

contacted at george.saylor@g2-inc.com. 

Friday June 12 

SCAP Assessment / Collection Gap Analysis 

Assessment/Collection Gap Analysis  

This session is about guidance authoring, exploring requirements for gathering and evaluating 

information, and determining unmet needs or gaps. Two new efforts towards meeting some of the gaps 

are introduced ς Open Checklist Interactive Language (OCIL) and Open Checklist Reporting Language 

(OCRL). Discussion starts with OCIL and then, OCRL. 

Open Checklist Interactive Language (OCIL)  

Introduction  

OCIL is a language for conveying checks that can only be done manually, and requires user feedback. It 

has constructs for expressing a check with a set of questions, possible user responses, and evaluating 

them. User responses can be Boolean (yes/no or true/false), text, numeric, or a choice from a list. 

Similar to OVAL, results can be pass/fail, or any of the exceptional cases such as error, not applicable, 

unknown, or not evaluated. 

A team at MITRE has been working on writing up security benchmarks. They find OCIL useful in cases 

where they know where and how to collect the information to accomplish a check, but cannot 

programmatically evaluate it. OCIL has constructs for representing instructions or a series of steps in 

guiding the user on how to go about answering a particular question. 

A chaining structure is built into OCIL. Given an answer to a particular question, it can either evaluate to 

pass/fail, any of the exceptional cases, or a reference to a follow-up question. With follow-up questions, 

one can create an ordered or sequence of questions that can branch out into multiple paths. This allows 

authors to build sophisticated questionnaire structures. 

Finally, OCIL contains a structure to store and record results. 

Structure of OCIL 

The top-level structure in OCIL is the Questionnaire. It contains metadata (e.g. title and short 

description), and an actions object. Actions contain a set of references to test actions. A test action 
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object includes a reference to a question, and a handler. The handler determines what happens when a 

question is answered. For instance, does it return a result of pass/fail, an exceptional case (i.e. error, 

unknown, etc.), or move on to a follow-up question? 

 

A short example was presented. Questionnaire is to ά9ƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƭŀǘŜǎǘ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ /L{ ²ƛƴŘƻǿǎ 

·t DǳƛŘŀƴŎŜ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘΦέ Lǘ Ŏƻƴǘŀƛƴǎ ŀ ǎƛƴƎƭŜ ǉǳŜǎǘƛƻƴ ς άƘŀǎ ǘƘŜ /L{ ²ƛƴŘƻǿǎ ·t DǳƛŘŀƴŎŜ ōŜŜƴ 

ŀǇǇƭƛŜŘΚέ ¢ƘŜ ƘŀƴŘƭŜǊ Ŏƻƴǘŀƛƴǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ hbψ¸9{ ǊŜǘǳǊƴ t!{{Σ hbψbh ǊŜǘǳǊƴ C!L[Σ 9[{9 ǊŜǘǳǊƴ ŀƴ 

ERROR. Alternatively, a handler can return a reference to a follow-up question on ELSE. 

OCIL Use Case 

There have been a significant number of recommendations that cannot be automatically tested. OCIL 

came about in hopes to fill in this gap. For instance, those information that needs to be physically 

checked (e.g. is the server room locked?). In some cases, it is important to know what the user knows or 

to assess the user himself (e.g. do you lock your safe at the end of every day?). Or perhaps, the guidance 

is poorly worded, too abstract, or subject to interpretation (e.g. are all unnecessary services disabled?). 

OCIL supports simple responses and returns results compatible with XCCDF scoring. The Questionnaire 

object is the atomic unit within OCIL that can be referenced from XCCDF Rules. 

Discussion on OCIL Use Cases 

Question #1: Is there a community need for OCIL? There had been a lot of positive responses on OCIL 

ǎǳŎƘ ŀǎ ΨǘƘƛǎ ƛǎ ǎƻƳŜǘƘƛƴƎ ǿŜ ƴŜŜŘ ƛƴ ƻǊŘŜǊ ǘƻ Řƻ ǿƘŀǘ ǿŜ ƴŜŜŘ ǘƻ ŘƻΩΦ .ǳǘ ǘƘŜǊŜ ŀǊŜ ŀƭǎƻ ǎƻƳŜ 

ŀǊƎǳƳŜƴǘǎ ŜȄǇǊŜǎǎƛƴƎ ǘƘŀǘ ΨǘƘƛǎ ƛǎ ƴƻ ƭƻƴƎŜǊ ŀǳǘƻƳŀǘƛƻƴ ǎƛƴŎŜ ƛǘ ǊŜǉǳƛǊŜǎ ƘǳƳŀƴ ƛƴǘŜǊŀŎǘƛƻƴ ŦƻǊ 

ŦŜŜŘōŀŎƪΩΦ 

The first set of responses is about different use cases for OCIL ς 

Response #1.1: OCIL is introduced to the chemical facility for some agency within DHS. The response 

ǿŀǎ ǾŜǊȅ ǇƻǎƛǘƛǾŜ όΨǘƘŜȅ ŀōǎƻƭǳǘŜƭȅ ƭƻǾŜŘ ƛǘΩύΦ Lǘ ƛǎ ōŜŎŀǳǎŜ фл҈ ƻŦ ǘƘŜƛǊ ƴŜǿ ƎǳƛŘŜƭƛƴŜǎ Ŏŀƴƴƻǘ ōŜ ŘƻƴŜ 

on a computer system. A lot of the guidelines are on computer operations, but a significant part of it 

deals with environmental, physical, chemical, etc. It includes questions such as ς have you checked the 

ŘƻƻǊΚ Lǎ ǘƘŜ ŎƻƳǇǳǘŜǊ ƛƴ ŀ ƭƻŎƪŜŘ ǊƻƻƳΚ Iƻǿ Řƻ ȅƻǳ ƪƴƻǿ ƛǘΩǎ ƛƴ ŀ ƭƻŎƪŜŘ ǊƻƻƳΚ CƻǊ ŀƭƭ ȅƻǳ ƪƴƻǿΣ ǘƘŜȅ 

could just be propping the door with a chair. These types of questions go right next to the top-level 

question ς is the data center secured? In addition, one could get into policies and procedures asking 

questions such as did you read this policy? Does the policy contain X? There is no way to get to that 

information automatically. 

Response #1.2: In some cases, the user may need to be interviewed to gather some information. 

Collected information is used as input to a technical trek. Example questions given ς what are the 

appropriate shares that should be in the system? Who is the backup user? What should the user rights 

be? These are pretty common across the board. 
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Response #1.3: A frequent question is about comparing user lists. Do these users have need to know 

ŎŀǇŀōƛƭƛǘƛŜǎΚ ¢ƘŜǊŜΩǎ ƴƻ ǿŀȅ ǘƘŀǘ ǘƘŜ ŎƻƳǇǳǘŜǊ ǿƻǳƭŘ ƪƴƻǿ ǘƘŜ ŀƴǎǿŜǊ ǘƻ ǘƘŀt question. 

Discussion continued on to the need for integration between interactive and technical checking systems. 

At this point, there is no support for this within OCIL because the issue spans across checking systems. 

The authors deemed that this feature is more appropriate for XCCDF than an individual checking system. 

It was proposed that an if-then-else structure be added into XCCDF where results from one checking 

system may be used to populate variable inputs to other checking systems.  

Response #1.4: If there are many checking systems called by XCCDF, then it would be much more useful 

to be able to pass information between checking systems. 

Response #1.5: Representing policy content is difficult because it contains a combination of 

administrative and ǘŜŎƘƴƛŎŀƭ ŎƘŜŎƪƛƴƎΦ ¦ƴƭŜǎǎ ǘƘŜǊŜΩǎ ŀ ǿŀȅ ǘƻ ƛƴǘŜƎǊŀǘŜ ǘƘŜƳΣ ƛǘ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ŀ 

challenge. If the goal is to show full compliance, then integration of these two types of checking is a 

must. 

wŜǎǇƻƴǎŜ ІмΦсΥ !ǎ ǿŜ ƳƻǾŜ ŀƭƻƴƎΣ ǿŜ ǿƻǳƭŘ ƴŜŜŘ ǎƻƳŜǘƘƛƴƎ ǘƻ ΨƻǊŎƘŜǎǘǊŀǘŜΩ ŀƭƭ ǘƘŜ ŎƘŜŎƪƛƴƎ ǎȅǎǘŜƳǎΦ 

We basically use XCCDF for this purpose, as much as it allows us to do so. But it definitely has some gaps 

that could be filled with some kind of an if-then-else structure. 

The discussion continued with the concern about scalability of automating the checking process within 

an enterprise, as interactive checks mix in with automated checks. One argued that it definitely changes 

the workflow but it is necessary to do so. The example use case is determining shares. Without being 

able to harvest that information, the automated checks are useless. 

There was a feeling that throwing interactive checks with automated checks takes away the power of 

automation because one needs to do something manually. But it is deemed to be used as a last resort 

ǿƘŜƴ ǘƘŜǊŜΩǎ ƴƻ ƻǘƘŜǊ ǿŀȅ ǘƻ Řƻ ŀ ŎƘŜŎƪ ǇǊƻƎǊŀƳƳŀǘƛŎŀƭƭȅΦ hƴŜ ŀǊƎǳŜǎ ǘƘŀǘ ǘƘƛǎ ƛǎ ŀǳǘƻƳŀǘƛƻƴΣ ƻƴƭȅ 

geared towards the user. 

Interactive checks may have a different scope. Perhaps, some interactive checks go before, automated 

ones. It is suggested that there needs to be some scoping to allow that to happen. There could also be a 

difference in frequency in checks. For instance, interactive checks may be done on a quarterly basis, 

while automated checks may be done on a weekly basis. 

A question was raised asking for more information about the proposed if-then-else clause for XCCDF 

Rules. An example was given to answer the question. A single XCCDF Rule will have an if-then-else 

clause. The first check will contain an OCIL questionnaire checking whether a certain policy on 

ǇŀǎǎǿƻǊŘǎ ƛǎ ƳŜǘΦ LŦ ƛǘ ǇŀǎǎŜǎΣ ǘƘŜƴ ƛǘΩǎ ŘƻƴŜΦ hǘƘŜǊǿƛǎŜΣ ƳƻǾŜǎ ƻƴ ǘƻ ŀƴƻǘƘŜǊ ŎƘŜŎƪΦ 

There was a concern raised on whether and how this would appear to the right person. 

Another question was raised about expressing that one system is less secure than others. The reply was 

XCCDF scoring. If the scope of an OVAL check is an instance of an application or a machine, what is the 
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scope of an OCIL check? Is it still limited to a machine? Those types of questions typically relate to 

abstractions such as people, organizations, and processes. An OVAL check is able to present results to 

the user as evidence. 

A proposal was made about defining scope as the frequency of performing OCIL checks. Package OCIL 

checks by scope and somehow tie them back up to an asset after.  

There was a comment about not using OCIL in asset benchmark. It is good for performing technical 

ŎƘŜŎƪǎ ǘƘŀǘ Ŏŀƴƴƻǘ ōŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŘƻƴŜ ŦƻǊ ǎƻƳŜ ǊŜŀǎƻƴΦ .ǳǘ ƛǘ ǎƘƻǳƭŘƴΩǘ ōŜ ǳǎŜŘ ŦƻǊ ƴƻƴ-technical 

checks. It should be set at a much higher level separate from OCIL. 

In response to this, one mentioned that in DISA, almost 30% of the checks of any benchmark includes 

interview, observe, or examine checks. A third per asset benchmark is non-technical check.  

There was also a concern about certifying systems without a human ever touching them. So, this is 

something that is desirable especially for auditors. 

No matter who or what answers the question, the data still needs to be structured and used in an 

interoperable way. 

It was pointed out that XCCDF benchmark was not just a technical benchmark. The vision was to provide 

guidance authors to include everything into one place ς prose, call outs for whatever need to be called 

out, whether it is automatic or interactive check. The focus here is an architectural decision that has to 

be made. We still have a major portion of any policy in a commercial standpoint, to bring all these things 

together. 

Another comment was made about focusing on where we need to go and using what we already have at 

ƻǳǊ ŘƛǎǇƻǎŀƭΦ ¢ƘŜǊŜΩǎ ƴƻǘƘƛƴƎ ǘƘŀǘ ǎŀȅǎ ǿŜ ŎŀƴΩǘ ǳǎŜ ·//5C ŦƻǊ ǿǊƛǘƛƴƎ ǳǇ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ǇƻƭƛŎƛŜǎ ŀƴŘ 

non-ǘŜŎƘƴƛŎŀƭ ŎƘŜŎƪǎΦ Lǘ ŘƻŜǎƴΩǘ ƳŜŀƴ ǘƘŀǘ ·//5C ƛǎ ƻƴƭȅ ŦƻǊ ŀ ǎƛƴƎƭŜ ƳŀŎƘƛƴŜΦ hƴŜ Ŏŀƴ ǿǊƛǘŜ ŀ 

benchmark in XCCDF that spans through multiple systems.  

As an example, at MITRE, we have a tool that updates our asset database by asking users what is the bar 

code of your machine, where are you located, etc. This information cannot be harvested from the 

machine itself. 

Another point was made that not all assets are material. People are assets too. There needs to be a 

model of distributing questions down to systems. 

A participant tried to summarize what has been discussed. Basically, there are all sorts of questions we 

would like to ask to certain people. Some of them will span across multiple assets and others, on a single 

one. This is probably something that needs to be fixed or made clear in XCCDF. But, you probably need 

something in OCIL to indicate the target users of the questionnaires whether it may be a machine or an 

actual person. Is this something that XCCDF needs to be able to do? But this sounds like a lot of work for 

XCCDF. 
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There was a proposal to gather up and sit down to figure out the architecture on how all these emerging 

standards fit together. We need to describe exactly what our model, if it exists, is on how to make sense 

of all the benchmarks. 

Artifacts  

The ability to include artifacts was one of the first features requested in OCIL, i.e., being able to attach a 

file supporting a particular ŀƴǎǿŜǊΦ .ȅ ƴŀǘǳǊŜΣ h±![ Ƙŀǎ ŀǊǘƛŦŀŎǘǎ ōǳƛƭǘ ƛƴǘƻ ƛǘΦ h/L[ ŘƻŜǎƴΩǘ ŎǳǊǊŜƴǘƭȅ 

have this ability. There was some consensus that this feature is needed. 

An issue was raised about the changing nature of artifacts. How does one keep track of changes or 

preserve them? Is it going to be by value or by reference? 

!ǊŜ ǘƘŜǊŜ ǘƛƳŜǎǘŀƳǇǎΚ LŦ ǿŜΩǊŜ ŀǎƪƛƴƎ ǳǎŜǊǎ ŀōƻǳǘ ŀ ŎŜǊǘŀƛƴ ǉǳŜǎǘƛƻƴΣ ǘƘŜƴ ƛǘ ƛǎ ŘŜǎƛǊŀōƭŜ ǘƻ ƪƴƻǿ ǿƘŜƴ 

it was answered. The response ς Yes, timestamps are supported in OCIL. 

There was a request to add the provider (i.e. author or custodian) of the artifact. Also, add the ability to 

add some prose. 

What is the behavior of the artifact? The artifacts are either physically embedded or have links. It is 

associated with an OCIL results file. The question is the roll up. How does one interpret the results back 

to the caller? Up to what layer does it get included with the results? 

/ŀƴ ȅƻǳ Ƨǳǎǘ ƛƴŎƭǳŘŜ ƛǘ ŀǎ ŀ ǉǳŜǎǘƛƻƴΚ Cƛƭƭ ƛƴ ǿƘƻ ȅƻǳ ŀǊŜΦ ²ƘƻΩǎ ŀƴǎǿŜǊƛƴƎ ǘƘƛǎ ǉǳŜǎǘƛƻƴΚ ²Ƙƻ ŘƛŘ ȅƻǳ 

get the information from? 

Can you have the answers in that questionnaire impact other questionnaires from another OCIL 

document? The response ς there is no cross-referencing between multiple files. But within a file, yes, 

questionnaires can impact other questionnaires. 

It was also brought up that there is a demand for artifact gathering. Having questionnaires bring back 

common artifacts may also be useful. 

Another point was made about making sure we look into XCCDF as well. There is some dependency here 

where artifacts get returned as results to XCCDF. We need to make sure that this is actually possible. A 

participant mentioned that it is possible to return informational results back into XCCDF. 

hƴŜ ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ ǇŜƻǇƭŜ ƛƴ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƘŀǾŜ άǊƻƭŜǎέΦ ¢ƘŜǊŜ ŀǊŜ ǘƛƳŜǎ ǿƘŜre 

you might want to interview more than one person. Are we going to have the ability to do that? Will we 

be able to return multiple results? And aggregate these results in some way? So, the result becomes a 

set of PASS/FAIL, instead of a single value.  

Variables  

It was proposed that variables be supported in OCIL. The questions are ς what exactly do we want to do 

with variables? What would be the behavior? Where will it be used? An example would be a choice 

question. Variable inputs can specify which set of choices is applicable to a particular environment. 

Another set of choices may be applicable in other environments. 
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One of the participants suggested that we consider OVAL as an analog in answering these questions. A 

use case would be for tailoring policies as described earlier. Are there other use cases? 

There was also a proposal that variable information be passed to certain people or targeted at some set 

of users. 

!ƴƻǘƘŜǊ ǳǎŜ ŎŀǎŜ ǿŀǎ ǇǊŜǎŜƴǘŜŘΦ ²ƘŀǘΩǎ ǘƘŜ ǊƻƭŜ ƻŦ ŀ ǎŜǊǾŜǊΚ Lǎ ƛǘ ǊŜŀƭƭȅ ǇŜǊŦƻǊƳƛƴƎ ǘƘŜ Ǌole of a server? 

This is something that can be asked to a person to check. 

There was also a request for variable import and export. 

It was brought up that we need to find a way to make sense of all these benchmarks. Perhaps, it would 

be helpful if we have a component model in an abstract level. 

The concept of iteration was brought up. Notionally, we are already doing this in XCCDF. 

Unevaluated Collection  

There was a proposal to include support for collecting artifacts without evaluating them in OCIL. No 

objections with this idea.  

OCIL Profiles 

It was proposed that OCIL provides support for tuning questions and handler structures similar to an 

XCCDF Profile. There are two use cases. First use case is allowing OCIL to be used in a standalone 

manner without XCCDF. Second use case is allowing results from other questionnaires to affect question 

tree structures. 

Response: It is a horrible idea. Obviously, we want a layered approach in dealing with various checking 

languages. XCCDF already has a tailoring capabiliǘȅΦ ²Ŝ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ƘŀǾŜ ŜǾŜǊȅ ŎƘŜŎƪƛƴƎ ƭŀƴƎǳŀƎŜ ǊŜ-

implement the same capabilities in other languages. We can take lessons learned from OVAL. It has not 

found any use for including profiles so far. It is unclear what drives these use cases. 

It was proposŜŘ ǘƘŀǘ ŜȄǘŜǊƴŀƭ ǾŀǊƛŀōƭŜ ǇŀǎǎƛƴƎ ōŜ ǎǳǇǇƻǊǘŜŘ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ǿŀȅΦ ²Ŝ ŘƻƴΩǘ ǿŀƴǘ ǘƻ 

add any unnecessary additional complexity to the language. If you have variables, then you can 

accomplish the same feature. 

Where to use variables in OCIL is still unclear. It was proposed that this issue be discussed over a mailing 

list. 

Another point was made about composability of existing specifications. It is important to allow variable 

passing between benchmarks. This issue is not necessarily for OCIL but in a general sense. 

The current intent for OCIL is to get it into a position so that it can be included in the next revision of 

SCAP. It needs to meet all the requirements such as a draft of the specification, content, and reference 

implementation. There was a plea to the community to take a look at OCIL. Is it OK to run with OCIL in 

its light-weight version today? Is it going to address current issues? Is it OK to include OCIL in SCAP even 
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without variables, artifacts, and other features discussed today? Is OCIL going to get us two or three 

steps further in security automation? 

There was a proposal about talking about OCIL outside of MITRE, perhaps, through a mailing list of some 

ǎƻǊǘΦ ¢ƻŘŀȅΣ h/L[ ŘƻŜǎƴΩǘ ƘŀǾŜ ƛǘǎ ŘŜŘƛŎŀǘŜŘ ƳŀƛƭƛƴƎ ƭƛǎǘΦ Lǘ ǿƻǳƭŘ ōŜ ǳǎŜŦǳƭ ǘƻ Ƙŀve one as we move 

further with OCIL and discuss the issues. We also need to start thinking about the big picture, i.e. the 

architecture, and how OCIL fit into this model? 

It was also asked, for those who have experience working with OCIL, to talk about their experience and 

whether the current version of OCIL is up for consideration into SCAP. In addition, it would be great if 

they could talk about the features that they cannot live without. One of the participants described that 

their experience with OCIL is positive. However, they cannot live without variables. They can hack their 

way through without the artifacts but definitely, need variable passing. In addition, the need for 

persistent ids for questionnaires was also brought up. 

Open Checklist Reporting Language (OCRL) 

Introduction  

OCRL is a proof-of-concept for a very specific need that MITRE found. The question is whether the 

community finds any use cases for it. It is a language similar to OVAL and OCIL as a checking system. 

However, it does not include support for performing checks. It only has structures for collecting data and 

formatting them.  

Suppose there are two data sets with some sort of a relationship. OVAL can evaluate the sets but cannot 

compute any cross correlations between them. OCRL supports the ability to cross correlate sets of 

information. Unlike OCIL, data for OCRL exists within the system, but its evaluation is not possible. Thus, 

a report is only a state of the system, and not a final evaluation. 

The idea is a check would create an OCRL Report and followed it up with an OCIL Questionnaire. 

Originally, OCRL includes constructs for representing questions. Since OCIL already supports structures 

for questions, it was taken out. 

OCIL Report Definition Structure  

A single OCRL document can have multiple report definitions. A report definition is composed of two 

parts ς data sources and reporting blocks.  The data sources section contains a set of data sources. It 

deals with the extraction of information. A data source can be any of the following types ς WMI, File, 

Executable (scripts), and OVAL. The reporting section deals with organizing data collected. It iterates 

over all the data sources and allows for expressing cross correlations between them. 

OCRL Example Document 

Consider the following recommendation: limit the number of groups to which an individual account 

belongs. An OCRL Report is created by extracting two data sets ς A = {usernames}, B = {group names}. 

Each set is taken from a different WMI data source. For each username in A, a list of group names in B is 

printed out to produce an OCRL Report. The user is instructed to review the report and decide whether 

changes need to be made in order to be compliant. 
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In this example, it shows that OCRL is able to perform cross correlation between data sources. It uses an 

internal data model agnostic of the nature of data sources. 

Q & A Session 1 

Q: Does it normalize the fields of data sources by type?  

A: No. OCRL treats everything as strings. This approach is probably something that needs to be 

examined and improved in the future. 

Q: What is the reasoning behind choosing the four different types of sources (WMI, File, etc.) as 

opposed to the OVAL equivalence? 

A: There is no OVAL equivalence. It was decided to include these four types of sources because OVAL 

can partly perform extractions from them. OVAL can handle very specific field extractions but falls short 

in more complex type of extractions. In addition, it cannot do any cross correlations. 

Proposal: If existing specifications provide capabilities that can be reused, then leverage them as much 

as and whenever it is possible. 

OCRL Moderator: Agreed. If OVAL has certain capabilities that can be reused, then it should definitely be 

utilized. 

Q: What is the level of effort to include these capabilities into OVAL rather than creating a brand new 

specification or language? 

A: The current state of OCRL definitely needs more work. It is not as mature as OCIL. This is more 

appropriately answered by OVAL moderators or project leads. 

Comment: This is a feature that has been requested in OVAL for years. We are now talking about 

building a separate language. 

OVAL moderator: At the OVAL session, this was brought up in the last slide as an emerging use case. 

Two questions ς should it be supported within OVAL? or is this a distraction? It was pointed out that the 

requested capabilities are already supported in OCRL. 

OCRL moderator: Two part question ς is this a use case? Where do we put OCRL (i.e. with OVAL or 

separately)? 

Response: This is definitely a use case that has been asked by our customers repeatedly. We have a 

separate proprietary tool to meet this need. It is a requirement for us (both extraction with cross 

referencing and presentation of data). 

Response: It is not a foreign concept to OVAL. First phase is collecting system characteristics. Second 

ǇƘŀǎŜ ƛǎ ǇŜǊŦƻǊƳƛƴƎ ŜǾŀƭǳŀǘƛƻƴΦ ¢ƻƻƭǎ ǎǳŎƘ ŀǎ ƻǾŀƭŘƛ ŀƭǊŜŀŘȅ ƛƳǇƭŜƳŜƴǘ ǘƘƛǎ ŎŀǇŀōƛƭƛǘȅΦ Lǘ ƘŀǎƴΩǘ ōŜŜƴ 

officially specified under OVAL that it should be done and may be able to do this process. It is a good 

analog to what OCRL is trying to do here. 
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OVAL moderator: There are people already doing this. Basically, they are generating system 

characteristics files similar to a report, and later, performing evaluation. There is a break between the 

collection and evaluation mechanisms.  

OCRL moderator: Basically, this is what OCRL is doing for an OVAL data source. The ovaldi is used to 

create systems characteristics report, ingest it the internal data model, organize the collected data, and 

present it on a report. OCRL has additional capabilities to support other data sources that OVAL does not 

handle. 

Use Cases 

A short read out of the use case slide. Use cases include collecting information useful only within the 

context that requires cross referencing between data sources; need to evaluate human knowledge. 

h/w[ ƛǎ ǎŜǘ ǳǇ ǎƻ ǘƘŀǘ ƛǘ Ŏŀƴ ōŜ ŎŀƭƭŜŘ ƻǳǘ ŦǊƻƳ ·//5CΦ Lǘ ǊŜǘǳǊƴǎ ƛƴŦƻǊƳŀǘƛƻƴŀƭ ǊŜǎǳƭǘǎ ōŜŎŀǳǎŜ ƛǘ ŘƻŜǎƴΩǘ 

actually evaluate. 

This use cases are taken from the SharePoint and Tivoli guides that MITRE has been working on: (a) use 

an OCIL question, (b) run the OVAL interpreter to produce system characteristics file, (c) apply stylesheet 

to present a report on a browser, and (d) answer the OCIL question. 

Q & A Session 2 

Q: Would this be equivalent to doing SQL queries (or queries made to a relational model) across tables? 

Gather the information and bring them back to the user. Basically, you have data collection and 

querying mechanisms to support the decision process. 

A: Yes. 

There was a consensus about the need for the capabilities that OCRL supports ς data extraction with 

cross referencing and presentation of results. One had already built a proprietary solution to support 

this capability. The main issue within the discussion was whether or not to include OCRL capabilities into 

OVAL. 

One voted that it should be a component to OVAL ς both extraction and formatting. There was a 

disagreement about including formatting into OVAL. However, this was due to the fact that formatting is 

a poor choice of word. A better word for the capability is cross referencing. With that clarification, there 

was an agreement that cross referencing needs to be included in OVAL as well. 

It was pointed out that there is a difference between what OVAL and OCRL can do. OCRL can actually 

send a query that spans machines and across domains, which OVAL cannot do. In addition, one can build 

a proprietary solution that performs querying and cross referencing but no standard exists for it. 

A comment was made about the challenge of making a decision on where to place OCRL. It is a tough 

ōŀƭŀƴŎŜΦ  ²Ŝ ŘƻƴΩǘ ǿŀƴǘ ŀ ǇǊƻƭƛŦŜǊŀǘƛƻƴ ƻŦ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ .ǳǘΣ ǿŜ ŘƻƴΩǘ ǿŀƴǘ ŀ ǎƛƴƎƭŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ōŜ ǘƘŜ 

Ψǎǿƛǎǎ ŀǊƳȅ ƪƴƛŦŜΩ ƻŦ ǎŜŎǳǊƛǘȅ ŀǳǘƻƳŀǘƛƻƴΣ ŜƛǘƘŜǊΦ 
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The OVAL moderator pointed out that if this capability is added into OVAL, then objects with no states 

ƻǊ ǘŜǎǘǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜƳ Ƴŀȅ ŜȄƛǎǘΦ Lǘ ŘƻŜǎƴΩǘ ǊŜŀƭƭȅ ƳŀƪŜ ǎŜƴǎŜ ǘƻ ŎƘŜŎƪ ǘƘŜ ǎǘŀǘŜ ƻŦ ǎƻƳŜǘƘƛƴƎ 

ǿŜΩǊŜ ǘǊȅƛƴƎ ǘƻ Řƻ ŀ ǊŜǇƻǊǘ ƻƴΦ Lƴ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ {ƘŀǊŜtƻƛƴǘ ƎǳƛŘŜΣ ǘƘŜǊŜ ŀǊŜ ŎŀǎŜǎ ǿƘŜǊŜ Řŀǘŀ ŀǊŜ 

only collected and not tested. They end up having objects with states and tests they never use. An 

implication of this is we end up with free standing objects in OVAL. It is unclear about whether this is a 

negative or positive implication. But definitely, this is a change in OVAL system pattern. 

The OCRL moderator pointed out that these things do not necessarily go into the OVAL repository. The 

OVAL moderator agreed. He pointed out that new structures will be added into the language. But, the 

language was not built arouƴŘ ǿǊƛǘƛƴƎ ŀ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŘƻƛƴƎ ŀǎǎŜǊǘƛƻƴǎ ŀōƻǳǘ ŀ ƳŀŎƘƛƴŜΩǎ ǎǘŀǘŜΦ  

Q: During the XCCDF session, there was a concern about building a huge monster of memory for an 

XCCDF interpreter. Is this a concern for OVAL as well? Would this be a higher hurdle for implementers to 

leap? Are there use cases where this capability is not required? Why would we add this to OVAL if this 

would be a huge hurdle for implementers and there are a lot of things we can do in OVAL that does not 

require this capability? 

One voted that this should be a requirement in OVAL validation. In line with this, another commented 

that OVAL validation does not require everything to be implemented. To be validated, one needs to 

implement most but not all. One should be able to do everything they are being tested on. From an 

{/!t ǇŜǊǎǇŜŎǘƛǾŜΣ ƛǘΩǎ ŘƛŦŦŜǊŜƴǘΦ 

The OVAL moderator commented that this capability would probably be an option similar to SCAP DTR. 

Probably, a set of test requirements will be built. But, leave it as an optional capability and not require it. 

{/!t ƳƻŘŜǊŀǘƻǊΥ ²ŜΩǊŜ ǎǘƛƭƭ ƛƴ ǘƘŜ ŘŜŎƛǎƛƻƴ ǇǊƻŎŜǎǎΦ ¦ƴǘƛƭ ǿŜ ƎŜǘ ǘƘŜ ƻŦŦƛŎƛŀƭ ǿƻǊŘ ƻǳǘΣ ŘƻƴΩǘ ǘŀƪŜ ǘƘŜǎŜ 

statements as the official word yet. 

Another comment pointed out that the correlation capability should be there. Just being able to collect 

data is not at all that useful. Offload the correlation to post-processing. Build these capabilities in an 

incremental fashion. 

It was also pointed out that this is really an architecture issue. It is definitely a need. How to put it in the 

spec? ²Ƙŀǘ ǿƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ǘƘŀǘΚ !ŎǘǳŀƭƭȅΣ ƳŀƪŜ ƛǘ Ŧƛǘ ǘƻ ǘƘŜ ŀǊŎƘƛǘŜŎǘǳǊŜ ǿŜΩǊŜ ǘǊȅƛƴƎ ǘƻ ŘƻΦ 

Another comment ς this is definitely one of the areas where an OVAL spec would be useful to define 

ǘƘŜǎŜ ǘȅǇŜǎ ƻŦ ƘƛƎƘŜǊ ƭŜǾŜƭ ǳǎŜ ŎŀǎŜǎ ǘƘŀǘ ŀǊŜƴΩǘ ǾŜǊȅ Ŝŀǎƛƭȅ defined in schema documentation. 

Wrap-Up 

Did we miss anything?  

!ǊŜ ǘƘŜǊŜ ǘƻǇƛŎǎ ǘƘŀǘ ǿŜ ǎƘƻǳƭŘ ƘŀǾŜ ǘŀƭƪŜŘ ŀōƻǳǘ ǘƘŀǘ ǿŜ ŘƛŘƴΩǘΚ  !ǊŎƘƛǘŜŎǘǳǊŜΦ  /t9Σ ǿŜ ŘƛŘƴΩǘ ǘŀƭƪ 

ŀōƻǳǘ ƛǘ ōŜŎŀǳǎŜ ƛǘΩǎ ǎǳŎƘ ŀ ǘǊŀƛƴ ǿǊŜŎƪ ǊƛƎƘǘ ƴƻǿΣ ōǳǘ ǿŜ ǇǊƻōŀōƭȅ ƴŜŜŘ ǘƻ ŀǘ ǎƻƳŜ ǇƻƛƴǘΦ 
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Should we have talked about CVSS?  Yes, from an integration into other existing standards, and being 

able to use it, call it, and correlate it ς yes, we should have talked about it. 

Should we have talked about CCSS, what a CCE metric might look like?  There is a draft spec available for 

CCSS.  NIST would be glad to collect any comments relating to CVSS or CCSS.  Should we have talked 

about CCSS?  Perhaps, yes, but right now people are more focused on CCE. 

One important action item for the entire community is to try to put some structure around the email 

lists ς having regular telecoms on each of the standards.  MITRE will certainly be working toward setting 

up such telecoms. 

Does anything else  need to be discussed? 

More integration discussions need to be held, e.g. mini-sessions with demos to display the capabilities of 

the products. 

DOE would like to talk about adoption issues in the future ς implement, adopt, and promote it in his 

organization.  NIST mentioned that another event that might help in these areas is the annual Security 

Automation Conference at NIST.  DOE would be a good source for use cases in the future because of 

their confederated environment. 

Another attendee would have liked to have heard more about over-arching use cases.  Where will the 

larger use cases be posted, and where might lessons learned be found?  A vendor stated that he would 

like to hear more about use cases form users.  NIST sated that use cases should be sent to the SCAP 

discussion forum. 

{ǘŜǾŜ .ƻŎȊŜƴƻǿǎƪƛ ǇƻƛƴǘŜŘ ƻǳǘ aL¢w9Ωǎ Making Security Measurable web site ς 

measurablesecurity.mitre.org 

¢ƘŜ 5h9 ǊŜǇ ƳŜƴǘƛƻƴŜŘ ǘƘŀǘ ǎƻƳŜ ǾŜƴŘƻǊǎ ŎƻǳƭŘƴΩǘ ǎǳǇǇƻǊǘ ǎƻƳŜ ƻŦ ǘƘŜ ǳǎŜ ŎŀǎŜǎ ǘƘŀǘ ǘƘŜȅ ƘŀŘ 

prepared at the recent DOE Cyber Security Conference.  A vendor stated that this type of thing should 

be put on the discussion forums so that it will be publicized when vendors succeed and when they fail. 

A question was posed: Was the event too SCAP-focused?  There are several other use cases that can 

make use of these standards.  NIST reminded the attendees of the vision slide which illustrated that 

SCAP is just one of four columns.  Another attendee countered with the suggestion that this audience 

may not be the right group of people for some of the other columns. 

When should we get together again?  One proposal was to meet more frequently for shorter periods of 

time (e.g. 3 times a year for not more than 3 days each).  Also, perhaps combine meetings with other 

events, like the RSA Conference. 

An attendee asked about an action item list from the conference.  Steve Boczenowski explained that 

MITRE would be providing comprehensive meeting minutes and that action items would be pulled out 
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of there.  NIST encouraged attendees to check the scap.nist.gov web site.  Telecons and web-ȄΩǎ ŎƻǳƭŘ 

help us make progress with the individual standards. 

With regards to architecture development, it was suggested that a good first start is a concept of 

operations document, which would describe various use cases.  This would help to lay out the vision.  

(Bob Martin pointed out that MITRE has written some of this type of thing.  Go to the MSM page - 

measurablesecurity.mitre.org ς ŀƴŘ ŎƭƛŎƪ ƻƴ ά!ōƻǳǘέύ 

Is there a demand for entry-level education in the SCAP standards?  Yes.  NIST added that NIST SP 800-

117 is a good entry level document for SCAP. 

A huge THANK YOU goes out to all the community members that attended Security Automation 

Developer Days and shared their opinions about the topics being discussed. It is this community 

participation that drives the development of our work and enables us to progress down the standards 

path. 

 


