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•NAssim Parser Framework (for Manual Format Heterogeneity)
• Vendor-independent device model corpus format
• Test-driven development procedure for reliable parsing  

•NAssim Validator (for Errors & Ambiguity in Manuals)
• Validation on command-level, inter-command-level, and snippet-level
• Identify 184 syntactic errors and 59 ambiguities in four mainstream vendors’ manuals

•NAssim Mapper (for Heterogeneity between Configuration Models)
• NetBERT:  semantic similarity inference model for network configuration domain
• NetBERT achieves 89% and 70%  top 10 recall for mapping device models of Huawei and Nokia to 

a given UDM respectively

•Dataset: a validated and expert-curated dataset of parsed manual corpus for future research. 
(https://github.com/AmyWorkspace/nassim)

https://github.com/AmyWorkspace/nassim
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Format Definition of Vendor-Independent Corpus (JSON) A sample of parsed VDM corpus.

Vendor-independent parsed format captures the 
commonality of manuals from different vendors, 

also balancing extendibility and human-readability.
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An example of ambiguous view

Manuals are not fully reliable. A rigorous validation scheme needs to 
catch inevitable errors and ambiguities in human-written manuals. 

neighbor { <ip-addr> | <ip-prefix/length> } [ remote-as { <as-num> 
[ <.as-num> ] | route-map <name> }

Correction Option 1: removing the left bracket
neighbor { <ip-addr> | <ip-prefix/length> } remote-as { <as-
num> [ <.as-num> ] | route-map <name> }

Correction Option 2: adding a right bracket after remote-as symbol
neighbor { <ip-addr> | <ip-prefix/length> } [ remote-as ] { <as-
num> [ <.as-num> ] | route-map <name> } 

Correction Option 3: adding a right bracket at the end of the CLI
neighbor { <ip-addr> | <ip-prefix/length> } [ remote-as { <as-
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unpaired left bracket

An example of ambiguous CLI command template*
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{
"CLIs": [

"import-source acl { acl-number | acl-name }",
"undo import-source"

],
"…": "... ",

"ParentView": ["VPN instance MSDP view", "MSDP view of a public network instance"],
"…": "... ",

"Examples": [
["<HUAWEI> system-view",

"[~HUAWEI] acl number 3101",
"…",
"[*HUAWEI-acl4-advance-3101] quit",
"[*HUAWEI] multicast routing-enable",
"[*HUAWEI] msdp",
"[*HUAWEI-msdp] import-source acl 3101"]

]
}

An example of ambiguous view

Manuals are not fully reliable. A rigorous validation scheme needs to 
catch inevitable errors and ambiguities in human-written manuals. 

neighbor { <ip-addr> | <ip-prefix/length> } [ remote-as { <as-num> 
[ <.as-num> ] | route-map <name> }

Correction Option 1: removing the left bracket
neighbor { <ip-addr> | <ip-prefix/length> } remote-as { <as-
num> [ <.as-num> ] | route-map <name> }

Correction Option 2: adding a right bracket after remote-as symbol
neighbor { <ip-addr> | <ip-prefix/length> } [ remote-as ] { <as-
num> [ <.as-num> ] | route-map <name> } 

Correction Option 3: adding a right bracket at the end of the CLI
neighbor { <ip-addr> | <ip-prefix/length> } [ remote-as { <as-
num> [ <.as-num> ] | route-map <name> } ]

unpaired left bracket

An example of ambiguous CLI command template*
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neighbor { <ip-addr> | <ip-prefix/length> } [ remote-as { <as-num> 
[ <.as-num> ] | route-map <name> }

Correction Option 1: removing the left bracket
neighbor { <ip-addr> | <ip-prefix/length> } remote-as { <as-
num> [ <.as-num> ] | route-map <name> }

Correction Option 2: adding a right bracket after remote-as symbol
neighbor { <ip-addr> | <ip-prefix/length> } [ remote-as ] { <as-
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Command convention of Cisco manuals

Code snippet for syntax parser generation

Express command conventions into their equivalent 
Backus Normal Form (BNF) for formal validation. 
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{
"CLIs": [

"peer <ipv4-address> group <group-name>",
"undo peer <ipv4-address> group <group-name>"

],
…
"ParentView": ["BGP view"],
…
"Examples": [

["<HUAWEI> system-view",
"[~HUAWEI] bgp 100",
"[*HUAWEI-bgp] group test internal",
"[*HUAWEI-bgp] peer 10.1.1.1 group test"] ]

}

{
"CLIs": [

”bgp <as-number>",
"undo bgp [ <as-number> ]"

],
…
"ParentView": [”System view"],

}
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bgp <as-number>

peer <ipv4-address> group <group-name>

{
"CLIs": [

"peer <ipv4-address> group <group-name>",
"undo peer <ipv4-address> group <group-name>"

],
…
"ParentView": ["BGP view"],
…
"Examples": [

["<HUAWEI> system-view",
"[~HUAWEI] bgp 100",
"[*HUAWEI-bgp] group test internal",
"[*HUAWEI-bgp] peer 10.1.1.1 group test"] ]

}

render view

{
"CLIs": [

”bgp <as-number>",
"undo bgp [ <as-number> ]"

],
…
"ParentView": [”System view"],

}
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{
"CLIs": [

"import-source acl { acl-number | acl-name }",
"undo import-source"

],
"…": "... ",

"ParentView": ["VPN instance MSDP view", "MSDP view of a public network instance"],
"…": "... ",

"Examples": [
["<HUAWEI> system-view",

"[~HUAWEI] acl number 3101",
"…",
"[*HUAWEI-acl4-advance-3101] quit",
"[*HUAWEI] multicast routing-enable",
"[*HUAWEI] msdp",
"[*HUAWEI-msdp] import-source acl 3101"]

]
}

An example ambiguous view not be fully resolved 
by our hierarchy derivation scheme
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Refer to our repo for more details: https://github.com/AmyWorkspace/nassim

https://github.com/AmyWorkspace/nassim
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• NAssim features a unified parser framework, a rigorous validator and a mapper using the 
domain-adapted BERT model to produce human-comprehensible recommended mapping
between the validated configuration model and the one in the SDN controller.

• We release a validated and expert-curated dataset of parsed manual corpus for future 
research. (https://github.com/AmyWorkspace/nassim)
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Huangxun CHEN: chen.huangxun@huawei.com
Gong ZHANG: nicholas.zhang@huawei.com

Welcome to join us and do impactful works！
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